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I EXECUTIVE SUMMARY

i This salmon essential fish habitat (EFI-I)assessmenthas been preparedfor consultation by theFederalAviationAdmimstration(FAA)t and the United StatesArmy Corps of Engine's (USACE)
with the NationalMarine Fisheries Service ('NMFS)underSection 305(b) of the Magnuson-Stevens
Act (MSA) pertaining to those elements of the Master Plan Update (MFU) improv_ts at the

I Seattle-TacomaInternationalAlert (STIA) overwhich theFAA and USACE retain discretionary
involvement or control as of September27, 2000. Thisevaluationis being undertakenin response
to NMFS' recent approvalof Amendment 14 (datedSeptember27, 2000) of the Pacific SaLmon

I Fisheries ManagementPlan (PSFMP), which designatedmarine and EFH for Pacificfreshwater
coast salmon. ThisPacificsalmonEFH assessmentanalyzespotentialaffects of FAA and USACE

i actions (those actions authorized,funded, or carriedby FAA and USACE on designated EFH forchinook, coho, and Puget Sound pink salmon). An EFH assessment for Coastal Pelagic Fishery
species and West Coast grounetfish(i.e., non-salmonid species) was included in the Biological

I Assessment (BA) for the Reinitiationand Initiationof Consultationfor CertainMaster Plan UpdateImprovements and RelatedActions (FAA 2000), submittedto NMFS on June 15, 2000.

i The FA.Ais now initiatingEFH consultationwith NMFS over certainactions forwhich it possessesdiscretionary involvement or control and which could affect EFH for those species addressedin
Amendment 14 of the PSFMP. Throughthis EFH evaluation, the USACE also initiates EFH

I consultationwith NMFS concerningits approvalof a CleanWater Act (CWA) Section 404 permitapplication pertainingto the STIA MPU improvements. This EFH evaluation concludes that the
proposedFAA and USACE actions would have"no effect" on chinook and pink salmonEFtt. This

I EH-Ievaluationalso concludesthattheproposedFAA and USACE actions "may adversely effect"coho EFH in the short-t=.., but would have "no adverse effect" in the long-term,and would
provide long-temaconservationbenefitsforcoho salmon.

I PACIHC FISHERIESSALMON SPECIES AND ESSENTIALFISH HABITAT

I Amendment 14 of the PSFMP identified EFH for stocks of three species of Pacific salmon(chinook, coho, and Puget Soundpink salmon). All threespecies have been identified as potentially
presentin somepartof theprojectvicinity2. This assessmentthereforeaddressesthepotentialfor

I theproposedactionsto affectEFH for chinooksalmon(Oncorh2nchustahawytscha),cohosalmon(0. kisutch), and pink salmon(0. gorbuscha).

I Potential effects of the proposedMPU improvementswere evaluated in this EFH evaluationby firstidentifying the EFH foreach speciespresent in the identified action area. Two primaryhydrologic
systems are located m the action area Miller Creek Basin and Des Moines Creek Basi_

I AdditionaLly, the Auburn Wetland Mitigation site is located within the Gree_DuwamishWatershed.

!
!

In accordance with applicable regulations, the FAA has assumed the role of lead federal agency for purposes of this

I consultation and has designated the Port of Seattle as its non-federal representative for the purposes of preparing thisEFH assessment.See50C.F.R.§ 600.920(b)-(c).

2Althoughpinksalmonhas been identifiedasuncommon(TacomaPublicUtililie_ 1999) in theDuwaw/..sh/CrmeaRiver,

part whereEFHforthisspecies couldpotent_Uybe present
thisis ]__ely only of the ActionArea
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._ PROPOSED ACTION

At this time, FAA is consultingpursuantto the EndangeredSpecies Act (ESA) overactionstaken

I since May24, 1999relatedto implementationof certainSTIA MPU improvements,andapprovalof
certainasyetunapprovedpassengerfacilitycharges('PFC)forcollectionanduseauthorizations
related to m:plementation of MPU improvements. FAA actions which ,acre complete and over

I which FAA did not retain discretionary involvement or control relating to STIA MPU
implementationarenotpm oftheESA consultation.MattersoverwhichFAA haddiscretionary
involvernentorcontrolasofMay 24,1999wereincludedintheESA consultationbecausethatis

I ofthe Soundchinooksalmon.Intheexercise FAAtheeffective date listing of Puget of disGrction,

has included analyses in this EFH Assessment potential impacts on salmon of the same action

i coveredbytheESA consultation,i.e.,actionsrelatingtoimplementationoftheSTIAMPU sinceMay 24,1999.IncludedintheproposedactionwillalsobetherelocationofMillerCreek,the
developmentofavianhabitatatamitigationsiteneartheGreenRiverinAuburn,andcertainother

i actions for which a CWA Section 404 permit is requiredfrom USACE. The "action area" for thisproposedaction was determinedto be the area of the airportproject cons_'action and vicinity where
di_ct,indirect,orcumulativeeffectscouldreasonablybeexpectedtooccur(i.e.,theaquatichabitat

I ofMiller,DesMoines,andWalkercreeksdowns_eamoftheairportandtheassociatednearshoreestuary,andtheIndustrialWastewaterSystem0"WS)PugetSoundouffall).3 TheAuburnwetland
mitigationsiteandvicinity,whereindirectorcumulativeeffectscouldreasonablyoccur,arealso

I included in the action area.

AQUATIC HABITAT IMPACTS AND MITIGATIONAquatic habitat impacts re_ting from MPU improvements include short-termchanges in water
quality (from turbidityand suspendedsedimen0, water quantity (fromdiverting flows in two Miller

I Creeksegments),andhabitatsmacmres(fromvegetationclearing,riparianregrading,and channel
rceonsmaction---includingtherelocationof980ftofMillerCreek).Long-t=mchangesincludethe
relocatedMillerCreekchannel,beneficialhabitatfeaturesandnativeriparianvegetationthroughout

I MillerandDes Moines enhanced buffers, the loss habitatcreeks, ripman p_mianent of poor-qu_i_

structuresandmigrationimpediments,andthefillingof18.33acofwetlands.

I Severalon-sitemitigationelements to for the MPU
arc proposed compensate improvementprojects'

potentialimpacts to stream,wetlands, and aquatic habitat. The mitigation establishes 48.06 ac of
on-site wetland enhancementand stream buffer that will be restored and protected in perpetuity

I fi'omfuturedevelopment. In-basinmitigation is directedtowardrestoringall impacted wetlandand
sU'camfunctions, exceptavian habitat. In-basin mitigationis also directedtoward removingcertain

i existing landuse conditionsthatdegrade on-sitewetlandand aquatichabitatOverall,thismitigationwillmaintainorenhanceEFH inandalongSTIA streams,estuaries,andmarine
shorelines.

!

I 3 A water tower will be constructed in the Ouffall 012 and 013 subbasins that drain to Gilliam Creek and the Cneen

River. This project will redevelop exisgng impervious surfaces and have no impact on Gilli,m Creek 0¢ the Green

i River, as discussed m theBA.
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l WATER QUALITY IMPACTS AND MITIGATION

_- Potential water quality impacts to Miller and Des Moines cr_ks, resultingfrom consm_ction and

I operationofMPU improvementprojectsand associatedmitigationactions,includeconstructionsedimentation, as well as sediment and erosion control practices that themselves may result in

potential impacts (e.g., changes in stream temperature and pH, release of flocculation agents, and

I changes m base and peak flows). Potmtial water qualityimpactsin the proposed MPU action area
related to operations include changes in storm water qlmlity and quantity associated with increased

impervious surfaces, airport anti-icing and de-icing operations, application of nutrien= and

I pesticides to landscape management areas, as well as hydrology changes in hydrology affecRngMiller and Des Moines crc_ks.

I Operations at STIA following implementation of the MPU projects could affect water quality
throughthe dischargeof conventionalpollutantsandchemicalsusedingroundandalmraflde-icing
to adjacent creeks, and the discharge of these same chemicals to the Puget Sound in IWS effluent.

I Overall, the MPU improvements will a greater
result in volume of stormwater undergoing detention

and treatment. This will be aew,omplished through retrofitting areas currently inside and outside of

the project area as these improvement projects are completed, as well as detaining and treating all

I stormwater associatedwithnew impervioussurface. An retrofitting
additionalresult of the will be

reductions in copper and zinc currently discharged to Miller, Walker, and Des Moines creeks

i through the collection and muting of stormwater to the IWS system. Analysis of aircraft de-icingand anti-icing fluids (ADAFs) used at STIA as well as the projected loadings 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 PugetSound pink salmon EFH at the estuaries of Miller and Des Moines Creeks, the IWS ouffall, or in the
Green River near the Auburn Mitigation Site.

I All identified water quality impacts will be mitigated (to maintain or improve the existing condition)
by establishing and maintaining water quality treatment best management practices (BMPs). These

I BMPs not only protect salmon species and their EFH, but also meet or exceed the r_l_ents ofthe Washington State Department of Ecology's ('Ecology) Manual (Ecology 1992). Additionally,
existing developed areas lacking BMPs consistent with the Manual will be retrofitted with water

I quality treatment BMPs, to the maximum extent practicable,to further protect EFH species andtheir habitat. The MPU improvements will treat both new pollution generating impervious surface
(PGIS) and exis_g impervious areas in a ratio of 1:1.89 (i.e., for each acre of new impervious

I surface, 0.45 ac of existing impervious will be retrofitted).Additional measures to mitigate waterquality impacts include source control and the operation and expansion of an IWS to treat
stormwater runoff generated fi'omhigh-use areas.

I In addition to the proposed water quality BMPs, currently degraded wetlands in the Miller Creek
and Des Moines Creek basins will be enhanced to: (I) restore water quality functions, (2) benefit

I water quality by eliminating existing pollution sources from agricultural land, (3) increase settlingand 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

I nuWients,and (7)enhance the riparian buffers.

J
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I
t HYDROLOGIC IMPACTS AND MITIGATION

MPU improvementswill increase impervioussu_ace areas in the Miller Creek and Des Moines

I Creek watersheds,which could fu_er increase stormwaterrunoff rates, volumes, and pollutantloads to the receiving streams. Additionally,the fillingofwethnds could affectstormwaterstorage,
loss of filtration,ground water recharge,and groundwaterdischarge, all of which could 'affectthe

I hydrologyof surface stremm.

The Port will constructstormwaterconveyance, detention, andtreatment facilities to manage runoff

I from both newly developed project areasand existing airportareas, as described below. The netresult of flow controls for the MPU improvements win be to reduce peak flows in Miller, Walker,
andDesMoinescreeksdownstreamoftheSTIAdischarges.Theseactionswillenhancehydrologic

I conditionsin the streamsand associatedestuaries. The target flow regime will achieve the level of
flow controlrequiredby regulationsand reduce flows in the stream channels to a stable condition
thatreduceserosionandsedimentationinthecreekestuarieswhereEFH ispresent.

I The Porthas proposed mitigationin each watershedto compensatefor any potential reductions in
base flows m Millerand Des Moines creeks. This will be accomplishedthrough the acquisitionof

I realpropertyin the ProjectArea, which concomitantly rightswill transferall water associated with

thesepropertiesm the Port. On Miller Cr_c, the Portis acquiringand will cease exercise of water
right permits, certificates, and claims associated with acquired properties. Additionally, any

I unapproved water uses will be terminatedonce these propertieshave been acquired.
The Port is

currentlyproposing to transfer these water rights in the Miller Creek drainageto Ecology's Trust
Water RightsProgram'. On Des Moines Creek, the Portwill augment flow using an existing well
to which it already has all requiredwater rights. The effects of these actions will compensatefor
any potential reductions in base flows5 related to MPU improvements projects in Miller or Des

I Moinescreeks.
EFFECTS DETERMINATION FOR CHINOOK, COHO, AND PUGET SOUND PINK

i SALMON EFI-IChinookand pink salmonhave not been documented to occurin the Miller Creek, Walker Creek,or
Des Moines Creek basins upstreamof their dischargewith Puget Sound (Batcho 1999 personal

I communication;DesMoinesCreekBasraCommittee1997;I-lillmanetal.1999).Constructionandoperation are not expected to affect the freshwaterlife stages or EFH of chinook or pink salmon
Although results of these actions are intended to improve baseline habitat conditions for all

I salmonids in the Miller Creek and Des Moines Creek basins (through increased stormwater
managementand habitatrestoration), futureuse of the streams by chinook or pink salmon (i.e.,
throughstrayingfromotherbasins)isunlikelyandnotexpected.Therefore,sincethesetwosalmon

I do inthese constructionand ofthe willhave adversespeciesnot OCCur basins, operation project no

effect on freshwaterEFH of chinook or pink salmon in the Miller Creek or Des Moines Creek
basinsor estuaries. When the potentialeffects of the proposed STIA MPU improvementson EFH

I ofchinookorpink salmonareconsideredrelativetotheproposedconservationmeasures,theaction
agencies (FAA and USACE) detmmined that the proposed action will have "no effect" on

I designatedEFHforchinook and pinksalmon(seeTableE-I).

J ' Such a wamfer will be &'pendent on acceptance by Ecology.5 Maintmmnr.¢ of base flows will ¢=sur¢ adequate flows of f_shwater in Miller and Des Moines creeks EFH.
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Coho salmon are present within central and lower reaches of Miller, Walker, and Des Momes.... creeks and may be present in several areaswheredirect impacts could occur from constructionof

i habitatimprovements(e.g.,installationoflargewoodydebris,removalofrockweirs,and/orwater
qualityalterationfromturbidity,suspendedsediment,orstormwaterchemistry).When thepotential
effectsoftheproposedSTIA MPU improvementson cohosalmonEH-Iintheactionareaare
considered relative to the proposed conservationand mitigation measures, the action agencies

I determined that the proposed action "may adverselyeffect" designated EFH for coho salmon for ashort-termperiod, but would have "no effect" long term, and would ultimately be beneficial (Table
E-l).

I Table E-1. Summary effect determination=for )=lmon EFH in the Action Area.

I Commonand Life Stages Essential EFHEffectsScientificname Considered FishHabitat DeUmmination

_'maries ofMillerand

I DesMomes creeks,Chinook s_lmnu Freshwaterand marinewamrsatthe No effect (freshwaterand
Oncorhynchua tahaw_cha marinephases IWSOutfall, and marine)

I GreenRivernearAuburn MitigationSite

Es'lmmesof Millerand

I Pinksalmon Freshwaterand Des Moines creeks, No effect (fimhwater andO. gorbuscha marinephases marinewaters atthe marine)
IWS Outfall

Millerand Des Moines
creeksdownstreamof May adversely effect (short-

Cohosalmon Freshwat_and identifiedfeatures, term,freshwam"only)

I O. k/.rutch marinephases marinewatersattheIWS Ouffall,and No effect/beneficial(long-_.,-,_,
GreenRivernear freshwaterandmarine)

I AuburnMitigation Site

I
I
I
I

I
i
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I 1. INTRODUCTION

This Pacific Coast salmon EFH assessment has been preparedby the FAA6 and USACE. Under
Section 305(b)(4) of the MSA, NMFS is rexluired to provide advisory EFH conservation and

I enhancementrecommendations to federal and state agencies for actions that adversely affect EFH.NMFS EFH guidance documentsprovide that EFH consultations may, but are not required to be,
combined with ESA consultationsto accommodate the requirements of both Acts. Since EFI-Ifor

I Pacific salmon was approved by NMFS after FA.A and USACE submitted the BiologicalAssessment (BA) to N/vfl:S (FAA 2000), this EFH Assessment is being submitted as a separate
document.

I The FAA and the USACE are presently consulting with NMFS under the ESA over certain STIA
MPU improvements over which the agencies possess discretionary involvement or control (Figure

I 1-1). This EFH Assessment is for consultation relating to potential impacts of the same range ofFA.A actions, since May 24, 1999, related to STIA MPU improvements, and proposed USACE
actions. Analyses contained in the June 2000 BA are hereby incorporated by reference. The

I USACE proposed action relates to those MPU projects that result in the placement of fill inwetlands, as regulated by Section 404 of the Clean Water Act. The USACE's action also includes
the temporary,indirect, and cumulativeimpacts to wetlands and the environment which the USACE

n is mandated to consider. The BA addresses impacts to wetlan& and stream in Section 7.3,
specifically:

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

i aportionofMillerCreek.
• The impacts of MPU projects that directly affect wetlands on listed species are addressed in

i Section 7.3.1.3 and Section 7.3.1.4 of the BA. These potential impacts include filling ofwetlands for constructionprojects, and the grading or excavation of wetlands to implement
mitigationprojects.

l , Potential indirectimpacts to wetlands that could affect listed species are part of the USACE 404
pzu_titaction. These indirect impactsare addressedin Section 7.3.1.5 of the BA.

I Finally, the USACE will consider the potential impacts of MPU projects on local streams andlisted
species. The effect of the projects on baseflows, high flows, and water quality are addressed in

I Sections 7.1 andSection 7.2 of the BA.
This evaluation of Pacific salmonEFI-/analyzes the effects of FAA and USACE actions on EFH for

m chinook, coho, andpink salmon. This EFH evaluationwas developed in response to NMFS' recentapprovalof Amendment 14 of the PSFMP (dated September 27, 2000), which designatedmarine

I In accordancewith appficableregula_ons,theFAA has assumedthe role of lead federalagency for purposesof th/s
6

consultationandhasdesignatedthePortofSeaRleu itsnon-federal_.senmfiveforthepurposesofggnuingthis
EFH assessmentSee50CJ:.R.§600.920(b)-(c).

]
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I
l and freshwaterHFHforPacific Coast salmon. UnderAmendment 14 to the Pacific Coast Salmon

Plan, the geographic extent of freshwater EFH is specifically defined as all waters currently

I available, and most of the waters historically accessible to salmon. Salmon EH-Iexcludes areasupstreamoflongstandingnaturallyimpassablebarriers(i.e.,natu_ waterfallsin¢x3stcncefor
severalhundred years). SalmonEFH includes aquatic areas above all artificialbarriersexceptthe

l impassablebarriers(dams) listed in Appendix A of the 2000 Final Amendment 14 to the PacificCoastSalmon Plan (PFMC 1999). However, activitiesoccumng above impassable bamers thatarc
likely to adverselyaffectEFH below impassable barriersaresubject to the consultationprovisions

I of the MSA.

This EFH evaluationwas preparedto evaluatethe effect of the STIA MPU improvementson the

I three commercially harvested species of Pacific sahnon pursuantto section 305(b)(2) of the MSA.This documentpresents the potentialeffects of STIA MPU improvementson the EFI-Iof the three
species of Pacific salmon includedin Amendment 14 to the Pacific Coast SalmonPlan (PFMC

I 1999).

I
I

I
I
I
I
I
I
I
|
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I 2. PACIFIC SALMON FISHERY SPECIES LIFE HISTORY SUMMARIES

I Amendment 14 of the Pacific Salmon Management Plan identifies and describes EFI-I
for three

species of salmon--chinook (Oncorhynchus ts_cha), coho (0. ]dsutch), and pink (0.

I gorbuscha). Descriptions for pink or sockeye salmon originating from outside of Puget Sound, andfor chum salmon (O. keta), steeLhead (O. mykis$), and cutthroat trout (O. clarla_ are not included
because incidental catches of these species in Council-managed ocean fisheries are rare and thus

I were excluded fi'om the FMP for EFH ('PFMC 1999). Review of the information presented in theBA (TAA 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

I MPU improvements on the EFH for these three species.

This section describes the life history and habitat requirements for chinook salmon, eoho salmon,

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

I 2.1 GENERAL CHINOOK
SALMON LIFE HISTORY

ChinooksalmoninPugetSound arecommonly known as eitherspring-runor summer/fall-run,

I the time at which the adults return to freshwater. Summer/fall chinook are muchdependingon

more abundantthanspringchinook;no self-sustainedrunsofspringchinookpresentlyinhabitthe
Duwamisla/Green River (although a few spring chinook sometimes return to the Green River).

to freshwater during July through October and primarilyAdult summer/fall chinook typically rctulTI

spawn 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

I areas of streams during their fry stage. In addition, survival of marked hatchery
chinookdecreases

significantly with lower flow (Wetherall 1971), presumably because downstream migrants aremore

i vulnerable to predators during low flows.
Upon entering Puget Sound, subyearling chinook salmon smolts typically migrate near the shoreline

i and then move offshore as they grow. Yearling chinook salmon, which are typically produced byspring-nm 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

I large zooplankton, such as euphausiids and large copepods, amphipods, juvenile shrimp, and larvalfishes (e.g., herring and sandlance) ('Miller et al. 1977; Simenstad et el. 1982; Fresh et el. 1979). In
areas where riparian habitat is abundant near the Sound, terrestrial insects can be an important prey

I item for juveniles up to around 75 mm. Larger chinook will typically consume larger prey and theproportion of fish in the diet increases with size.

I Chinookmay resideinthePugetSound regionuntilatleastNovember beforemigratingtotheNorthPacificOcean.F.sma_ehabitatisacriticalcomponentinthelifecycleofchinooksalmon,
as describedin detailin the BA; however,the MillerCreek,Des Moines Creek,and

I Green/DuwamishRiverestuarinehabitatswillnotbea_fleetedby anyactivities associatedwiththisproject.Maturechinooksalmonreturntotheirnatalriverspredominatelyasthree-,four-andfive-
year-olds.

i
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l Waterternperaturecanbe exceptionallywarm inthelowerDuwamish RiverduringJunethrough
S_ternber,duetolowfiverflowsandthelackofshade.Chinooksalmonholdinthelowerfiver

I ('Duwarnish to Kent area) unlil 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 tcmperaRn'esin the lower river. Low

l oxygenlevelsinthelowerriverand estuary(e.g.,near14thAvenue bridge)andwarm watermayalsoinhibitupstreammigration(MillerandStauffer1967;Sale1969).Duwamish Rivermainst_n

spawningoccursbetweenrivermile(RM) 24 and61;additionalspawningoccursintheSeesCreek

I (.pr:anarilyRaM 0.5to 10 and some tributaries),Newaukum Creek(RM 0-I0),and Bums Creektributaries.No chinookspawningoccursin theGreert/DuwamishRiverwithinSeattle'sbuilt
environment.

I Chinook salmon that could be present in the action area arc most likely produced from either the
Green/Duwamish River (in the off-site mitigation action area) or the Puyallup River (in the STIA-

I MPU action area). (A detailed description of each of thesestocks is provided in the BA.)
rum of chinook salmon inhabit the Puyallup River Basin, and are described in detail in the BA
(FAA 2000). Juveniles fi-om this stock are believed to migrate along the coast of Puget Sound;

I thesestocks befoundneartheestuariesofMiUerandDesMoinescreeks.
may

I 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 (Wcitkamp et al. 1995).Basedon genetic,lifehistory,biogeographic,geologic,andenvironmentalinformation,theESA
definedsixEvolutionarilySignificantUnits(ESUs)forcohosalmoninWashington,Oregon,and

am California Despite recent stable trends in population abundance near historic levels, the status of
1 the Paget Sound/Strait of Georgia ESU was detcmmaed to warrant further consideration for listing

due to concerns over current genetic, environmental, and habitat conditions (NMFS 1995). Risk

I factors identified as potentially deleterious to Puget Sound coho salmon stocks included highharvest rates, extensive habitat degradation, unfavorable ocean conditions, and declines in adult size
(Weitkamp et al. 1995).

I HatcherysupplementationinPugetSound hasbeenextensive.An averageof 43 millioncoho
salmonjuveztileswere releasedannuallyintothePugetSound ESU between1987 and 1991

I (Weitkamp et al. 1995). Coho salmon broodstock released into various Puget Sound basinsbetween the early 1950s and 1981 included substantial numbers of both fingerlings and yearlings
from Issaquah Creek and the Green, Samish, Skykomish, and Skagit rivers (WDF et al. 1993).

I Virtually all accessible sn-eams and tributaries in the Puget Sound region were formerly utilized bycoho salmon (WiLliamset al. 1975). In addition to natural spawning that occurs in the basin, Trout
Unlimited operates a small hatchery on Miller Creek from which volunteers scatter-plant coho

I juvenilesthroughoutMillerCreek,WalkerCreek,andDes MoinesCreek.The eggsourcesforthishatchery are Green River hatchery stocks maintained by the State of Washington and the
Mucldeshoot Indian Tribe (Batcho 1999 personal communication).

I Coho salmon in the Green River basin are a mixture of native and hatchery origin fish, and two
distinct races are recognizedmthe Soos Creek and Newattkum Creek stocks (WDF et al. 1993).
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Substandalreleases of hatcherycoho have occmTedthroughoutthe bas/n since the early 1950s.
Spawnersreturntothe DuwamishRiverfi'omAugust through late January,withmost entering from

I late Octoberthrough December. Peak returnstypically occur in mid- to late November (C.¢reneandSalo 1986;WDF et al. 1993). The Soos Creek stock spawns fi'omlate Octoberto early November,
while spawning by the Newaulmm Creek stock may extend into mid-January. Coho spawn in

I mainstem reaches and all accessible tributariesin the Green River basin (C.n'etteand Salo 1986,Williams et al. 1975). Spawning in the lower Duwamish River occurs primarily in side-channels,
such as the Black Riverbasin, SpringbrookCreek, and Mill Creek (USACE 1995). Coho salmon

spawningaboveAuburnuse both mainstcmand tributaryreaches, including Soos andNcwauknancreeks. Some spawningoccurs above the Green River Gorge, but this area likely contains more
rearingthanspawninghabitatCUSACE1995).

I Coho salmontypically return to spawn at age 3, though sexuaUy mature 2-year-oldmales are not
unusual. These "jacks", as they arecalled, return to fresh water to spawnafter only 5 to 7 months at

I sea. Theproportionofjacks within a population is highly variableand is influenced by genetic andenvironmental factors (Weitkamp et al. 1995). All coho salmon are semelparous (die after
spawning)andusuallyspendtwoweeksorlessonthespawninggroundsfi,om thetimeoftheir

arrivalto thetime of theirdeath (Sandercock 1991). Key habitat characteristicsfor spawning cohoincludestablechannelandhydraulicfeaturesandunembeddedsubstratesranging fi'om13to I00

i mm (BjornnandReiser1991).Cohotypicallyhatchafter6to8weeksandemergefi'omthegravel2to3weekslater(Wydoskiand
Whitney1979).Thelengthoftimerequiredforincubationdependslargelyonwatertemperatures,

as it does for other salmonids. After emergence coho feed voraciously on terrestrialand aquatic
insects,oftenselectingpreythatdriRsonthesurfaceorinthewatercolumn(Sandercock1991).

- Juvenilecoho salmonseek off-c,hannel sloughs and wetlands for rearing and overwintcring(Gr_e

I and Salo The for coho tend to be the small _ with1986). most productivereamxg areas

abundant slack water habitats 0gydoski and Whitney 1979; Sandercock 1991). Rearingjuvenile
coho tend to prefer pools (Bisson et al. 1988) and woody debris is an importantstractural element

I this of habitat and Narver 1975; Bisson et al. 1987). Woody debris also
thatcreates type (Bustard
providesareas of cover, and provides food to many aquatic insects that are in turn prey for rearing

i cohojuvenilesandothersalmonids.SidechannelsareimportantoverwinteringhabitattojuvenilecohointhelowerGreenRiver(GretteandSalo1986).Duringsummerrearing,highestjuvenile
cohodensitiestendtooccurinareaswithabundantprey(e.g.,driftingaquaticinvertebratesand

I terrestrialinsectsthat fall into the water). During fall when s_'eam flows increase, cohosalmon willcommonly 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

I Scarlett 1982). Diking, dredging, ditching and other methods of bank protection have vastlyreducedthe amount of complex low-gradientside channels available for coho manmer and winter
rearinghabitat(Beechieet al. 1994).

I Coho generally rear in flesh water fzom 1 to 2 years then migrate to salt waterwherethey remain
for about 18 months prior to returning to flesh water to spawn (Wydoski and Whitney 1979,

I Sandercock1991).SmoltoutmigrationfromtheGreenRiveroccursbetw_mFebruaryandJune,withpeakactivityoccurringbetweenlateAprilandearlyMay (Weitkampetal.1995).Samplingof
juvenilesalmonidsintheDuwamishWaterwayduring1980providednoevidenceofresidencyin

I the waterway but instead a concerted migration towards the open waters of Puget Sound
Salmon F.saential Fish Habitat Asseasment 2-3 December 2000
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I (Parametrix 1982). No coho were collected in the 1980 sampling effort after June 1st (Parameu'ix

1982).Few or no coho were capturedin ElliottBay duringthisstudy,indicatingthatupon

I migrating from rearing areas, coho juveniles move directly to Puget Sound (Parametrix 1982).

2.2.1 General Puget Sound pink SalmonLife History

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

I Pink (or "humpback") salmon are the smallest of the Pacific salmon, averaging just 1.0 to 2.5 kg at
maturity (Scott and Crossman 1973). Pink salmon are unique among Pacific salmon by exhibiting a

I nearly invariant two-year life span within their natural range (Gilbert 1912; Davidson 1934;
Pritchard 1939; Briton and Picker 1965; Turner and Briton 1968).

I Upon emergence, pink salmon fry migrate quickly to sea and grow rapidly as they make extensivefeeding migrations. After 18 months in the ocean, the maturing fish return to freshwater to spawn
and die. Pink salmon spawn closer to tidewater than most other Pacific salmon species, generally

I within 50 lan of a river mouth, although some populations may migrate up to 500 krn upstream to
spawn, and a substantial fraction of other populations may spawn intertidally (Hanavan and Skud
1954; Hunter 1959; Atkinson et al. 1967; Aro and Shepard 1967; Helle 1970; WDF et al. 1993).

I In general, pink salmon select sites in gravel where the gradient increases and the currents are
relatively fast. In these areas, surface stream water must have permeated sufficiently to provide

I intragravel flow for dissolved (DO) delivery to and alevin¢. Pink salmon spawning
oxygen eggs

beds consist primarily of coarse gravel with a few large cobbles, a mixtttre of sand, and a small
amount of silt. Pink salmon are often found spawning in the same river reaches and habitats as

I chinooksalmon.Highqualityspawninggroundsofpinksalmoncanbestbe summarizedasclean,
coarsegravel(Hunter1959).

I Newly emerged pink salmon fry are fully capable of osmoregulation in sea water. Schools of pink
salmon fry may move quickly from the natal stream area or remain to feed along shorelines up to
severalweeks. The useof estuarineareasby pinksalmonvarieswidely,rangingfrompassing

I directly through 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

i general,mostpinksalmonpopulationsusethisformerpatternand,therefore,dependon nearshoreratherthanestuarineenvironmentsfortheirinitialrapidgrowth.

Pink salmon populations that reside in estuaries for extended periods utilize shallow, protected

I habitatssuchastidalchannelsand consunaea varietyofpreyitems,suchaslarvaeandpupaeof
variousinsects(especiallychironomids),cladocerans,andcopepods(Baileyetal.1975;Hiss1995).

I Even more estuarme-dependent pink salmon populations have relatively short residence periodswhen compared to fall chinook and chum salmon that use estuaries extensively. For example, while
theseotherspeciesresideinestuariesthroughoutthesummer andearlyfall,pinksalmonarerarely

I encounteredinestuariesbeyondJune (Hiss1995).
• In contrast to the typical extended ocean migration of northern stocks, it is believed that some

l StiIlaguamishRiverandpossiblyotherPugetSoundpinksalmonremainwithinPugetSound for
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I their entire ocean residence period (Jemen 1956; Hartt and Dell 1986). This tendency to reside in
Puget Sound and the Strait of Georgia is commonly exhibited by both coho and chinook salmon, but

I isunusualforpinksalmon.InNorthAmerica,pinksalmonregularlyspawn asfarsouthasPugetSoundandtheOlympicPeninsula;however,mostWashingtonstatespawningoccursinnorthcrn
PugetSound('Williamsctal.1975;WDF etal.1993).Pinksalmonwerenotlistedby NMFS and

I Washington Department of Fish and Wildlife (WDFW) (in EFI-I Appendix A) as a stock eithercurrently or Itistorically present in the Duwamish River. The fiver systems nearest the project area
withpinksalmonstocks-arethePuyallupandNisqually.

!
!
!
I
!

!
!
!
!
!
I
!
J

Salmon Essential Fish Habitat Assessment 2-5 December 2000

STIA Master Plan Update lmprovement_ 5._6-2912.001 (48)

I

AR 019404



_[ 3. ESSENTIAL FISH HABITAT

I Summaries of baselinewatershedandEH-I conditions forchinook salmon, coho salmon, and Puget
Soundpink salmon thatmay occur in drainagebasins affectedby MPU improvementprojects are

I discussed in this chapter. General EFH requirmnentsfor eachof the salmon species arepresentedfirst, followed by summaries of baseline habitat conditions and EFH features specific to Miller
Creek, Des Moines Creek,their estuaries, and the GreenRiver near the Auburn Mitigation Site.

I Locations of EFH of Des Momes Creek, Miller Creek, and WaLkerCreek basins are shown inFigure 3-1. Detailed discussions of baseline watershed conditions and chinook salmon designated
critical habitat areprovided in the BA (FAA 2000) and me incorporated here by reference. The

I effects of the NIPUimprovementprojectson federally listed fish species are also describedin detailin theBA (FAA 2000).

I FreshwaterEFH for coho, chinook, and pink salmon consists of fourmajorcomponents: spawning
andincubationareas,juvenilerearingareas,juvenilemigrationcomdors,andadultmigration
corridors.Withintheseareas,essentialfeaturesof FH include:

I * adequatesubswatecomposition • habitatcomplexity(e.g.,largewoodydebris,
channelcomplexity,etc.forcohoandpinksalmon)

I • water quality (e.g.,DO,nutrients,temperature,etc.) • aquaticvegetation (forcoho salmon)

• waterquantity,depth,andvelocity • food

I • channelgradientandvelocity(for • riparianvegetation

chinookandpinksalmon) • space

I * , habitatandfloodplainconnectivity(forpinkand
cover/shelter

coho salmon)

I NMFS further identified marineEFH forcoho and pink to estuarme mating, earlysalmon include
ocean rearing, and juvenile and adultmigration. Importantfeatures of coho and pink salmon

i estuarme and marine habitat are adequate water quality; temperature; prey species and forage base(food); and depth, cover, and marinevegetation in estuarmeand nearshore habitats.

The identification of EFH is based on life history and habitat conditions utilized by eoho, chinook,

I andpink salmonthat maybe found in the STIA project area. For this project, the geographic extent
of EFI-Iis specifically defined as all ettrrentlyavailable waters and most of the habitat historically

i accessible to coho and chinooksalmon within the MillerCreek, Des Moines Creek, and the lowerDuwamish/Green River basins that may be affected by STIA. Some historically inaccessible
freshwater habitat is included in this EFH, as directed by NMFS, because of uncertainty of fish

i passageupa naturalmigrationbarrierinMillerCreekanda constructedbarrierinDesMoinesCreek In the estuarine and marine areas, salmon EFH extends from the nearshore and tidal
submergedenvironments,whichincludestheMillerandDesMoinescreeksestuariesandSTIA's

I National PollutionDischargeEliminationSystem (NPDES)-pemfitted stormwaterouffalls and IWSoutfall to Puget Sound (see Figure4-2 of the BA). Freshwater andmarine EFH for the Miller and
Des Moines Creek subbasinsandPuget Sound is shown in Figure 3-1.

l
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3.1 MILLER CREEK BASIN

I Miller Creek watershed drams approximately 8 mi 2of prexlominantly urban mostly within
The area,

the cities of Burien and SeaTac (see BA Figure 3-2). STIA facilities located in this basin COVETan
area of about 162 acres representing about 3 percent of the watershed. Estimate,s of impervious

l withintheMillc'rCr k basin fi'om 49.4 based aerial (Maysurface range percent, Oil photoanalysis

1996),to23 percent,usingdigitizedlandused_)_and GeographicInformationSystems(GIS)

I (Parametrix 1999b). King County Surface Water Management (1987) reported an inteTmediatevalue of 40 percent7. Although the Millet Creek watershed is generally highly developed, several
small bogs, depressions, and wetland lakes renmin in the apper basin; this area formerly had a more

I extensive network of headwater wetlands that buffered the stream fi-omwinter storms and providedrecharge during summer dry periods ('May 1996).

I Flows m Miller Cr_k originate f_m Arbor, Bur/en, Tub, and Lore lakes, Lake Reba, and seepslocated on the west side of STIA. In reaches downstream of 1= Avenue South (RM 1.8), Miller
Creek flows through a well-incised ravine and cuts through glacial material before entering Puget

l Sound via a small estuary. The outlet stream fzom Burien Lake enters the ravine reach at RM 1.2.
Walker Creek drains an approximately 2.5-mi 2 subbasin of the Miller Creek watershed. The creek

I originates in a 30-acre wetland (Wetland 43) located west ofSTIA, betwom Des Moines MemorialDrive and SR 509. The stream flows through both residential and commercial development before
its confluence with Millet Creek approximately 300 it upstream fi'om Puget Sound. Much of the

riparian areas adjacent to the creek have been eliminated or altered by adjacent development. Waterfrom Walker Creek is diverted through a pipe into a small pond impounded by a weir and released
into Miller Creek approximately l0 fl upstream from Puget Sound. The 3-fl-wide diversion channel

I is incised approximately 1.5 fl and is tidally influenced to within approximately I00 fl of the controlweir.

I 3.1.I Miller Creek Freshwater Fish
Habitat

The lower basin of Miller Creek has benefited from L,m_am habitat restoration conducted by Trout

I Unlimitedthathasimprovedthepooltoriffleratio,poolqualityfor juveTtilesalmonids,and
rearing

habitatcomplexity.Coho salmonreturningtotheIoweTbasinappeartohaverespondedfavorably;
recentreturnsnumberabout300 adultspETyear.Earliersurveysin1980foundsparsenumbersof

I spawning mouth CreekandRM 1.4,withfourlivespawners,sevendead
coho betweenthe ofMilleT

spawners,and rdn=reddsobseTved(Egan 1982).With fullyrestoredhabitat,MiNer Cr_k is
expectedto supportbetween 700 and 1,200adultcoho pET year ('Batcho1999 personal

I communication).

The historicalrecordindicatesthatcohoascendedMillETCreekatleasttothefailsatRM 2.8(see

I BA Section .I). A waterfall, which drops over a hardpan lip at about RM 2.8, has been described
5.1

as a complete barrier to upstream migrations of anadromous fish ('Williams et el. 1975; Ames 1970).

I Recent spawning surveys conducted by Trout Unlimited (Batcho 1999 personal communication)

j 7 These variations arc due to differ¢nccs m analyucal methods and resolunon available.
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i havealsoidentifiedthiswaterfallastheupperlimittocoho salmondistributioninMillerCreek.
Coho salmonwerefoundrearingbelowthefallsatRM 2.8(Paramettix1999a).

I Based on these reports, this waterfall appears to serve as an effective migration barrier;,however,

empirical information discussed in the BA suggests that salmonids (specifically, coho) may be

I capableofleapingthewaterfall.Althoughcohosalmonmay bephysicallycapableofascendin_thewaterfall,severalfactorsmay explainwhy theyhavenotbeenreportedupstreamofthislocation:

hydraulicconditionsarevariableduringthespawningseason,and arenot oftenconduciveto

I ascending the falls; observations of spawning coho in MRler Creek are limited, and may not haveoccurredwhen coho salmonmay have beenpresentabovethefalls;and upstreamconditions

providelimitedhabitattocohosalmoncapableofascendingthewaterfall.The needtoascendthe

I waterfall may be density-dependent, and coho salmon do not occur m numbers sufficient to prompt
leaping into vacant habitats. Alternatively, those coho unable to successfully defend spawning areas
below the falls are also unable to ascend the falls. Nonetheless, this area above the falls has been

I identified as coho EFH for the of this assessment.
purposes

Most components of EFH (specifically, stream channel habitat conditions necessary to sustain coho

I salmon) are not found above the waterfall at RM 2.8. However, a crucial component of EFH,
instream water supply and water quality, is generated and transmitted from the upper reach above
the fails and headwaters into the lower reaches. It is this upper reach that will be affected by the

I when of the creek is relocated. Pink and chinook salmon fresh water EFH wasproject a segment

not identified in Miller Creek because these species have not been observed in the creek
Additionally,eachof thesecreekslackthegeneralphysicalfeaturesassociatedwithpinkand

chinooksalmon and habitat.spawning rearing

I 3.1.2 Miller Creek Estuarine Fish Habitat
MillerCreekistidallyinfluencedforroughly150 flupstreamofPugetSound. The estuaryis

I approximately, 15 by 150 ft (- 0.05 acre) 8, and comprises a low-gradient rock'y beach composed of3-inch-minus"coarseandfluegravelsembeddedwithsand(see BA Section4.1.2andAppendixG
forfurtherdetails.)Alongthetidalchannel,thestreamisapproximately15ftwideandfi'ingedwith

I overhanging salt marsh vegetation, including Pacific silverweed (Potentilla pacific.a), saltweed(Atriplex pamla), and sedge (Carex sp.). At the upstream part of the estuary, the creek channel is
borderedby a privatepark(grassanddeciduoustzees)tothe southandseveral houses tothe north.

I Analysis of baseline estuarine conditions (summarized in Table 4-2 of the BA) indicate significantmodificationofthisarea by park development.

I For several hundred feet north and south of the creel the estuarine shoreline ordinary high watermark (OHWM) is defined by houses and cement bulkheads that have been built at the high tide
mark. Approximately 200 ft south of the estuary, the OHWM is defined by wrackt° and large

I woody debris(LWD). The slopeofthebeachalongtheupperintertidalzoneismoderate(about

I ' This estuary may have been larger prior todevelopment of a private park in the vicinity.

9 Inclica_ngthat95%ofthegravelpresentwouldpassthrougha 3-inchscreen.

l IoWrackisseaweedandothermarinedebristhatisca.stuponshore.
SalmonEssentialFishHabitatAssessment 3-4 December2000
STIAMasterPlan UpdateImprovements 556-2912-001(48)

I

AR 019408



I

I 1:6), dropping approximamly 5 R over a distance of 30 R,then flattens towardthewarn (less than
1:100), dropping approximately 4 R over 150 yards to mean lower low water (MLLW).

t The intertidal zone at the mouth of Miner Creek is composed predominantly of mixed graveland
sand, with a smaller component of cobble, boulders, and sand. The cr_k channel in the upper

I intertidal zone contains more cobble than adjacent areas.
The channel is vegetated with green algae (Enteromorpha intestinalis). The substrate has some

I attached barnacles, mussels, and mails. Upper intertidal areas adjacent to the stream have very littlealgae or other attached marine life; however, amphipods and isopods are abundant under rocks and
in the sand. In the middle intertidal zone, E. intesri.nalia becomes less abundant in the creek

I channel, while barnacles and mussels become the dominant species adjacent to the cr_k. In thelower intertidal zone, the creek channel is poorly defined and flaesubstrates within and adjacent to
the creek channel are similar (mixed gravel and sand). Barnacles and mussels are present, but less

I densethanfoundm the middleintertidalzone.Additionally,speciesofbrown,_ andgreenalgae
areallsporadicallypresentandbivalvesiphonscanbe observedinthesandyareas.

I 3.1.3 Miller Creek EFtt Condition

Coho salmon have historically used the lower reaches of the Miller Creek basin. The historical

I carryingcapacityofcohosalmoninthisbasinisgreaterthancurrent
abundances. Reduced¢oho

productionisdue to a varietyof factorsincludinghabitatdegradationresultingfromhistoric

residential, agricultural, and commercial development in the Miller Creek watershed.
The Washington Depa_ia,ent of Fisheries reported that Miller Creek had undergone extensive
alteration and "total deterioration" due to heavy residential and commercial growth in the drainage

I in the early 1970s (Williams et al. 1975). Stream conditions necessary to adequately support
spawning and rearing of salmonids "were virtually nonexistent" upstream of 1stAvenue South (PdVl

I 1.9) due to excessive amounts of sand and silts that comprised 70 to I00 percent of the bottomsubstrate (Ames 1970). King County's Surface Water Management (1987) evaluation of the Miller
Creek basin noted that the high level of urbanization had degraded water quality, increased the

I volume and rate of storm flows, promoted erosion and mass wasting processes, and destroyedriparian habitat and vegetation) 1 These factors (summarized in Table 4.-1 of the BA) have greatly
reduced the habitat quality of streams, which in turn has affected fish populations.

I Miller Creek Stream completed by Trout Unlimited (1993), Luchessa (1995), Parametrix
surveys

(1999a), and Hillman et al. (1999) identified numerous factors that contributed to the loss of
instream habitat, including: degradation of water quality by pollutants, sediment, eutrophication of

I lakes and of lossof streamside andlossof
wetlands, and fillingwetlands; protective vegetation;

ins_cam large org_c 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

I coliformcounts,lowDO levels,andresiduesoflawnandgardenchemicals,especiallyinthe upper
reaches ('Parametrix 1999a).

!
IIDespitereportedwaterqualitydegradation,MillerCreekisnotonthe303(d)listofimpairedwaterbodies.
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I
I In Miller Creek, benthic macroinvertebrate sampling near the MPU projects found benthic index of

- biotic integrity12(B-IBI) scoresof 10. These scoresarc mnflar to scoresobservedin other urban

I streams subjected to hydrologic and habitat degradation (Klcindl 1995; Fore et al. 1996; Homer etal. 1996; Ecology 1999a; May ¢t al. 1997). Studies of Puget Sound lowland sweams have
demonstrated that the macroinvertebrate community, as evaluated through B-IBI analysis, correlates

I to fish use. Specifically, coho salmon abundance diminishes in streams with B-IBI scores of 33 orlower, these degraded slze,am reaches were used by resident cutthroat and not by anadromous
salmon (Ecology 1999a; May et al. 1997). These findings arc consistent with observations of fish

I use in Miller Creek and support surveys that suggest the portions of the creek adjacent to the/VlPU
improvements projects do not currently provide high-quality habitat for coho salmon.

I While portions of Miller Creek might appear to fall within the strict application of the definition of
EFH13,there appears to be no chinook EFH present in Miller Cr_k upstream of the estuary. This
determination is based, in part, on NMFS' further definition of accessible reaches as "those within

I the historical of the ESUs that can still be occupied by any life stage ofsalmon or steelhead"
range

(NMFS 2000). Available data (reviewed in the BA) does not support the historical usage of Miller
Creek by chinook salmon. Chinook salmon have not been observed in Miller Creek. Additionally,

I examinations of MiUer and Walker creeks have found a lack of specific physical features preferred
by chinook salmon for spawning, rearing, and migrating. Consequently, EFH in Miller Creek is
limited to the estuarin¢ area as defined by the zone of tidal influence at the mouth of Miller Creek.

I This based on the findings (based on history
det=mination is discussed in the BA life information

summarized in PFMC [1999]) that chinook juvenile rearing areas, chinook juvenile migration
corridors, areas for chinook growth and development to adulthood, adult chinook migration

I_ corndors, and chinook spawning areas are not present in Miller Creek.

Walker Creek parallels Miller Creek for roughly one-half its length and shares similar effects from

I urbanization. KCSWM (1987) reports several problems in the Miller/Walker Creek watershed
created by urbanization, including excessive runoff from streets, parking lots, and commercial areas

I 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 eoho salmon occur in the lower reaches of

i Walker Creek ('Batcho 1999 personal communication), the absolute upstream limit of eoho use hasnot been documented. Coho use in Walker Creek is approximated in the BA Figure 4-1. Hillman et
al. (1999) conducted spawning surveys in Walker Creek from October 1998 to March 1999, and

I tallied 66 coho redds in the lower 3.6 km (2.3 mi).
Puget Sound pink salmon FH is not found in Miller Creek. No pink salmon have been observed in

I Miller Creel and the natural habitat features required by these fish are not present. The nearest

I B-IBI for Puget Sound lowland streams (Ydemdl 1995) quantifies the overall biotic condition of a _ b=ed on
12

measurementsofbcm_c macroi=vertebratediversity, abtmdazace,and species composition. B-IBI scor_ for Iraeams

I = _c PugetSotmd lowlands correhte with lcveb of urbamzaUon from et aL 1996; Homer et al. 1996) and _ u._
(Ecology 1999a; May et al. 1997).

iz Based on the lack of physical barriers that could reslrict aceeasibility of this water body to the various life rage= of
chinook salmon

Salmon Essenaal Fish Habitat Assessment 3-6 December 2000

S'17A Master Plan Update Improvements 556-2912.001 (48)

I

AR 019410



=

I populations of pink salmon are located in the Nisqually and PuyallupRivers (TacomaPublic
Utilities 1999). Similarly, chinook and Puget Sound pink salmon EFH is not found in Walker

I Creek. Neither of these salmon have not been observed m Walker Creek. Finally, both natural and
hatchery produced chinook salmon fi'om the Puyallup River watershed could pass through the
action area near the Miller Creek estuary as they migrate to and from their ocean rearing areas.

I
3.2 DES MOINES CREEK BASIN

I The Des Moines Creek watershed covers about 5.8 of predominantly residential, commercial,
and industrial area lying within the cities of SeaTac and Des Moines; it also includes a small area of

I unincorporated King County (Des Moines Creek Basin CommiRee 1997). The STIA occupies 23percent of the upper Des Moines Creek watershed. Baseline environmental conditions in the creek
(see Table 4-3 of the BA) are highly modified from natural conditions by a variety of development

I and land-use practices. King County has esl_zmted that the Des Moines Creek basin is 32 percentimpervious surface, based on digitized land use data and GIS (Parametrix 1999a). May (1996)
reported a value of 49.1 percent impervious surface, based on aerial photo analysis.

I The headwaters of the east branch originate at Bow Lake, 3.7 RM fi'om Puget Sound. The upper
half mile of the east branch, from Bow Lake downstream to about RM 3, is conveyed through

I underground pipes. The west branch originates from the Northwest Ponds stormwater detentioncomplex located at the western edge of the Tyee Valley Golf Course and joins the east branch at
approximately RM 2.4. Downstream of South 200 _ Street (RM 2.2), the stream flows through Des

Q Moines Creek Park, a forested riparian wetland. The park includes an incised ravine fi'om about
RM 1.5 to 1.8. The ravine is a high-gradient reach that the _ has cut to hardpan for most of its
length. The creek is paralleled within the ravine by a paved trail and/or service road and sewer line

I protected in places by rock bank armoring.

I 3.2.1 DesMoines Creek Freshwater Fish Habitat
Documentation of EFH in Des Moines Creek is provided in a Des Moines Creek Basin Committee
report (1997) and Hillman et al. (1999), and is mapped m Figure 3-1. Along the lower reaches,

I extending fi'om Puget Sound to Marine View Drive, a relatively wide floodplain allows the channel
to meander, coincident with better habitat conditions and well-developed riparian vegetation. The

i stream reach through Des Moines Beach Park provides some of the most accessible and heavilyspawned fish habitat in the system. At Marine View Drive (RM 0.4), a 225-R-long box culvert
conveys the creek under the roadway, but acts as an impediment to migrating sahnon and trout

i because of its high velocities (greater than 7 fl per second) and length (225 ft) (Des Moines Creek:Basin Committee 1997). The Midway Sewage Treatment Plant is located at RM 1.1, where the
floodplain narrows. The channel in this reach contains several aging weirs originally intended to be

I fish-passage structures, although in then- present state they may act as impediments to fish passage.Des Moines Creek enters Puget Sound through Des Moines Park located in the City of Des Moines.
Withinthe park,twobridgescrossthe creekandthe su'eambankisstabilizedwithriprap.Riparian

I vegetationconsistsofgrass,deciduousuees,andsparseornamentalshrubs.
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-migrating fish (Williams et el. 1975). However, recent

,dd
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i 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 provide little (if any) usable

I habitat for salmon. Between RM 1.8 and South 200_ Street, the stream flows through a forestedwetland area that harbors resident trout and pun_kinseed sunfish. These upper reaches support
cutthroat trout and non-native warmwater fish species, including largernouth bass (Micropterua

I salmoides), a salmon predator. In contrast to coho salmon, chinook and pink salmon have not beenobservedhaDes MoinesCreek.

I 3.2.2 De_ Moines Creek Estuari_,e Fish Habitat

A small estuary is present where Des Moines Creek enters Puget Sound, which provides habitat for

I cohosalmonandpossiblychinool¢salmon.Baselineenviroumentalconditions(seeTable4..4ofthe
BA) inthisestuaryhavebeenhighlymodifiedby parkdevelopment.Duringlowtide,thestream

i flows onto a low-gradient rocky beach composed of 3-inch-minns coarse and fine gravel embeddedwith 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

I northofthe creek.
The beach at the creek mouth and northward has a gentle slope, dropping al_roximately 5 fl over

i 100 yards (1:60). For several hundred feet, the OHWM is defined by wrack of LWD. The northernmarine shoreline is stabilized with riprap extending from the creek mouth to a vegetated bluff.
Approximately 400 ft north of Des Moines Creek, private cement bulkheads have been eomU'ucted

I_ alongthehightidemark. Southofthecreekmouth forabout50 R,theOHWM isdefinedby ariprap wall extending across the beach to a fishing pier and the Des Moines Marina. The riprap wall
drops steeply from the high tide mark to the lower intertidal zone over a distance of 25 to 30 ft.

I South of the fishing pier, riprap covers the entire intertidal zone.
Throughout the Des Moines Creek estuary, E. intesrinalis is the dominant algae in the upper

I intertidal zone, covering cobble and boulders about 75 ft into the Des Moines Creek channel.Lesser amounts of E. intesanalis are attached to rocks adjacent to the creel with barnacles

sporadicallypresent.The middleintertidalzoneisdominatedby barnaclesandmussels,exceptfor

I 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 green, brown, and red algae are
common. Isopods,shorecrabs,andmailsweremorereadilyfoundinthiszoneandbivalvesiphons

I were periodica/ly observed in sandy areas. The riprap south of the creek hosts an intertidalcommunity 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 Mastoearpuspapillatus.

I Littorina mails and limpets are also abundant throughout this area.

i 3.2.3 Des Moines Creek EFFI (70ndition
Coho salmonhavehistoricallyusedlowerreachesoftheDes MoinesCreekbasin.The historical

I carryingcapacityofcohosalmoninthis basinisgreaterthancurrentabundances.Reduced cohoproduction is due to a variety of factors including habitat degradation resulting from historic
residential, agricultural, and commercial development in the watershed.

1
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I Previousstreamstudiesandhabitatinventoriesdatingbackto1974(DesMomes CreekBasin
Committee1997)establishedthatDesMoinesCreekhasbeenseverelydegradedbyurban/zation.

2

I Des Moines Creekis on the WashingtonState 303(d) list of impaired water bodies for exceedingstandardsfor fecalcoliformlevels at both storm flows and base flows (Paramctrix1999a;Ecology
1998a;Des Moines Creek Basin Committee 1997). High water temperaturesin summer have also

I beenidentifiedasawaterqualityconcc'rn(Parametrix1999a;DesMoinesCreekBasinCommittee1997).

I Littleusablesalmonidhabitatexistsinthesystemupsa'eamofSouth200_ S_t. DownstreamofSouth200_ Street,wherethestreamflowsthroughaforestedwetlandarea,ashortreachharbors
resident trout and pumpkin_eedsunfish Better native fish habitat exists in meanders below the

I MidwayTrcatrnentPlant;however,theculvertunderMarineViewDriverestrictsmostmigratingsalmonandtroutfromreachingthishabitat.TheMarineViewDriveculvertlimitsmostsalmon
productiontothecreeMslower0.4mile.As describedpreviously,thestreamreachthroughDes

I MoinesBeachParkisheavilyusedbycohosMmon.

Asdiscussedindetailinsection5.1.4.IoftheBA,DesMoinesCreekalsoappearstolacksuitable

I spawning habitat,and historicallywould not have been used by chinook salmon. The most recentassessmentofcun'_tfishuseinDesMoinesCreekindicatesa lackofhistoricalusebychinook
('DesMoinesCreekBasinCommittee1997).TheassessmentofWilliamsetal.(1975)regarding

I thelackofchinookuseofMillerCreekisapplicableto theanalysisofchinookuseofDesMoines
Creek.PotentialhabitatlimitationsforchinookinMillerCreekalsoapplytoDesMoinesCreek
(DesMoincsCreekBasinCommittee1997).Giventheseconsiderations,thefreshwaterportionof

DesMoinesCreekdoesnot fall withinthe defined of chinooks_ImonEFH.range

TheDesMoinesCreek¢_uarineboundaryforchinookEFH issimilartothatdescribedforMiller

I Creek.Becausebothnatural and hatchery-producedchinooksalmonfi'omthePuyallupRiver
watershedcouldpassthroughtheDesMoinesCreekestuaryastheymigratetoandfromtheirocean
rearingareas,chinookEFH islimitedtotheestuarineareaasdefinedbythezoneoftidalinfluence

I themouthofDesMoinesCreek.
at

I 3.3 GREEN RIVER BASIN
The Green River watershedcomprises482 mi2. Developmentof the Green_uwamish watershed

I has resulted in a variety of changes to the basin's suitability for salmonids. This developmentincludesthediversionof Black and Whiteriversduringtheearly 1900s,constructionof the Tacoma
Diversion (RM 60.5) and HowardHansen (RM64) damsthatblock salmorddaccess to significant

I habitat, diking of the mainstem below RM 38, forest practices, agriculture,urbanization,andindustrializationinthelowerDuwamishRiver(USACE andKCDNR 2000).Of theoriginal
Green/Duwamish estuary, 97 percent has been filled, 70 percent of its original flow has been

I divertedto other basins, and90 percent of the original floodplainis no longer flooded on a regularbasis(USACE 1997):Themiddleportionofthebasinremainsprimarilynn'al;however,agriculture
hasincreasedsedimentsandnuUientsintheriver,degradingwaterqualityaswellassalmon

I spawningandrearinghabitats.Thelowerreachesarebecomingincreasinglyurbanized.ThetidallyinfluencedDuwamis_hWaterwayhasbeenextensivelydredged,riprappod,andchanndizedfor
marifmeusebythePortandprivateindusuy.
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I 3.3.1 Green River Freshwater Fish Habitat

i Of the more species the Green (Tacoma Utilities 1998),
than 30 fish identified in River basin Public

threeare anadromoussalmonids (i.e., chinook, coho, and pink salmon) whose habitatis protected
under the MSA. The Grecn/DuwamishRiver watershed hasundergone significant modification

I the last 100 years and these changeahave influenced the distributionand use of these aquatic
OVer

resourcesbyeachfishspecies.

I Chinook and coho salmon spawn m the Green River, several hundred feet fi'om the wetlandmitigationsite(PentecEnvironmental1999; Malcolm 1999personalcommunication). Pink salmon
were formerlycommon in the mainstemriver and several tributaries,but few have been reported in

I many years (USACE in USACE and 2000). assessment by1997 KCDN'R Recent distribution

NMFS did not include pink salmon as a current or historic stock of the Duwamish River (PFMC

i 1999), and the Tacoma WaterHabitatConservationPlan identified it as uncommon in the GreenRiver (TacomaPublic Utilities 1999). Baseline environmentalconditions in the GreenRiver near
the wetlandmitigationprojectwere summarizedin theTable 4.5 of the BA.

I 3.3.2 Gilliam Creek Freshwater Fish Habitat

I Gilliam Creekis a small creek that discharges to the Caeca River in the vicinity of the City ofTukwiIa. This creek, which has been impacted by development, is extensively culverted and
receives stormwaterrunoff thatcauses high peak flows and low base flows. The creek is used

I mainly by resident fish because of migration barriersthatlimit anadromousfish passage (City ofTuk'wila1997), although duringhigh flows or floods, juvenile salmon may be able to enter
culvertedsections of the creek. A matrixof existing baseline conditions is found in Table 4-1 of the

I BA. Constructionof the MPU improvementsprojectwatertower will occurin the basinsthatdrainto GilliamCreekthrough stormwateroutfaLls012 and 013.

I 3.3.3 Auburn Wetland Mitigation Site Freshwatel"Fish H_bjtat

The Auburnwetland mitigation site is a 67-acreparcel of land, located west of the GreenRiver in

I the City of Auburn. Approximately 6 acres of emergent wetlands bisect the site (DEA 1995;
Paramelxiz1996)and extendto the noxt2x,wherethey physically connectto the lO0-yearfloodplain

I of theGreenRiver backwaterareathrough a seriesof roadsideditches and drainagechannels(seeFigure 3-4 in the BA). During rainy periods, the wetlands convey surface water from farmland
south of the site northwardto the GreenRiver. Although the wetlands containno inhabitablefish

I habitat,adjacent areasof the Green River that are influenced by the wetlands' drainagesupportchinook and coho salmon. A detaileddescriptionof baseline conditions is providedin Chapter 4.2
of the BA.

I The completedmitigationprojectwill expand existingand createadditional wetlandsandcormect
them to the GreenRiver (about 1mile northof thesite) via a flood controloutletchannel northof

i theproject,whichconnectsto an existingdrainagechannelthatflowsalongSouth277thStreetandthennorthviaculvertsundertheroadembankment,whichconnecttoexistingchannelsthatflow
northtotheGreenRiver(seeFigure3-4oftheBA).

!
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3.3.4 Green River EFH Condition

I The Green River action areas for the MPU improvement projects include the parts of the Auburn
Wetland Mitigation Site to be directly adversely affected by project construction, and downslope

drainage ditches that could be indirectly adversely affected by the project. The wetland mitigation

I is expected to habitat directly usable by salmon.project not provide

Rainwater and seepage runoff from the site will drain from the site to the Green River. During

I flood events, the Green River will back water into drainage channels and the wetland mitigationarea (during events greater than the approximate I 0-year flood). The exisl_ng farm drainage ditch
between the site and South 277 = Street will be enlarged to create the outlet channel for the

I wetland 14. 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

i that adult chinook salmon use this tributary for spawning or juvenile rearing. This creek dischargesto a part of the Green River used by adults for migration and by juveniles for outmigration and
rearing during winter and spring.

I In the Green River, decreasing flows combined with decreasing food availability may result in
expanded territories by juvenile coho in summer (Grette and Solo 1986). The territorial behavior of

i rearing juveniles may lead to limited habitat availability in the Green River during low-flowconditions. Alteration of the lower Green and Duwamish rivers associated with agricultural

development and urbanization has eliminated much of the important juvenile rearing habitat.

I_ 3.4 IWS OUTFALL MARINE HABITAT

I The IWS outfall is located in Puget Sound 1,800 it offshore and in 170 tt of water. This area can beeomidered potential EH-I (as a migration corridor) for returning adult chinook salmon; chinook do
not concentrate at the surface as do other Pacific salmon, but are most abundant at depths of 90 to

I 210 it and often associated with bottom topography (Taylor 1969; Argue 1970). Adult eoho and
pink salmon typically associate with shallower marine habitat (less than 120 11)for foraging and
migration ('PFMC 1999); therefore, the IWS outfall is not considered EFH for the adult life stage of

I these species.

Juvenile chinook, coho, and pink salmon are believed to associate with nearshore habitat that is

I shallower than the IWS outfall depth. During their first several months at sea, juvenile chinook
salmon smaller than I30 nun are predominantly found at depths less than I I0 fl (Fisher and Pearey
1995). Pink salmon, at least for the first few weeks at sea, spend much of their time in shallow

I water of only a few centimeters deep (LeBrasseur and Parker 1964; Healey 1967; Bailey et al. 1975;
Simenstad et al. 1982). Coho salmon smolts occur in intertidal and pelagic habitats, with deep,
marine-influenced habitat often preferred (Pearce et al. 1982; Dawley et al. 1986; MacDonald et el.

I 1 m marine found in the 35 ft of the column.987); enVirDmXlents, they arc generally upp_most w_"

Thus, the lWS ouffall is not consideredEFH for thejuvenile life stageof coho, chinook,or pink

i salmon.

j 14ThePorthassecuredeasementsnecessaryforenlargingthisditck
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I 4. PROPOSED ACTION

I The STLA MPU improvementsarelocatedwithinthecitiesofSeaTacand Des Moines,inKingCounty,Washington.An additionalprojectelement,theconstructionofassociatedoff-sitewetland

mitigation,islocatedsoutheastofSTIA intheCityofAuburn(seeFigureI-I).FAA's proposed

I actionsforthepurposesofthisEFH AssessmentatthistimeareconstructionoftheAirportTrafficControlTowerandnavigationalaids,futuregrantsandgrantsissuedtothePortsinceMay 24,1999

relatedtotheimplementationofSTIA MPU improvements,andfutureapprovalofPFC collection

I and use authorizationrelatedtoimplementationof MPU improvements.USACE's proposedactionsrelatetothoseMPU actionsforwhichthePorthasappliedfora Section404 pyre,it.The
USACE proposedactionrelatestothoseMPU projectsthatresultin theplacementof fillin

I wetlands,asregulatedby Section404oftheCleanWaterAct.The USACE's actionalsoincludesthe temporary, indirect, and cumulative impacts to wetlands and the er,vironment which the USACE
is mandated to consider. The BA addresses impacts to wetlands and stream in Section 7.3,

I specifically:

• The impacts of MPU projects that place fill in streams on listed species are considered in

I Section 7.3.1.1 and Section 7.3.1.2 of the BA. The impacts relate primarily to the relocation ofa portion of Miller Creek.

I . The impactsofMPU projectsthatdirectlyaffect wetlands on listedspeciesareaddressedin
Section7.3.1.3and Section7.3.1.4of theBA. Thesepotentialimpactsincludefillingof
wetlandsforconstructionprojects,and thegradingor excavationof wetlandstoimplement

mitigation projects. (See Figures 7-4 and 7-5 of the BA, reprinted in B of thisAppendix
document for the specific locations where wetland fill will occur in the project area.)

I • Potential indirect to wetlands that could affect listed of the USACE 404impacts species part
permit action. These indn'ect impacts are addressed in Section 7.3.1.5 of the BA.

I Finally, the USACE will consider the potential impacts of MPU projects local streams and listed
on

species. The effect of the projects on baseflows, high flows, and water quality are addressed in
Sections 7.1 and Section 7.2 of the BA.

I 4.1 MASTER PLAN UPDATE ACTIONS

I A detailed description of the MPU improvement actions, construction schedule, stormwater
management facilities, the Auburn mitigation site,and the Miller Creek relocation can be found in
theBA (FKA 2000)andisincorporated here by this reference.AdditionalinformationaboutDes

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

I Four Miller Creek ins_'eam enhancement projects are proposed in areas that provide or effect coho
salmon EFH (see Figure 4.1-3 of the Natural Resource Mitigation Plan reprinted in Appendix B of

I document). Instream Enhancement Project #1 is located immediately downstzeam of the
this

proposed Miller Creek relocation segment, above an area identified as an impassable falls. Project

elementsconsistof theinstallationof largewoody debris,riparianvegetationrestoration,the
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I
removal of bank riprap and concrete stnmtures, and the removal of several footbridges. Although
this project area is probably not accessed by eoho salmon, effects on water q,_lity from

I constructionof thisprojectcouldindirectlyadversely coho _ dowmtream. Project
ell'oct

constructionand habitatfeatur=arediscussedindetailintheBA (TAb.2000)and theDraft

I Natural Resource Mitigation Plan for Seattle-Tacoma International Airport Master Plan UpdateImprovements (Parametrix 1999a); only water q,_lity effects from construction are evaluated in this
EFH Assessment The three rem2ini, g instream enhancement projects are briefly desen'bed here

I becausetheyareaccessibletocohosalmon,andthereforeconsideredcohoEFH.
The MillerCreekEnhancementsProject#2,justdownstzeamoftheimpassablefalls,consistsofthe

I installationoflargewoody debris,riparianvegetationrestoration,theremovalofbankriprapandconcretestructures,andtheremovalofa footbridge.Additionalelementsincludebankstabilization

withfiber(colt)logsand lifts,restorationofa gravelbar,and a streamchannelrestorationthat

I consistsoftheremovaloftwoweirsandinstallationofnew gradecontrolsinthechannel.Removalof theweirsisnecessaryto improvefishpassage(Schneider2000 personalcommunication).
Channelrestorationwillrequirethetemporarydiversionof 120 feetofMillerCreektoprevent

I sedimentationimpactsduringcons_ction.The channelwouldbe divertedthroughpipesaroundatemporarydam (consistingof sandbagsorwater-filledpillowswrappedinplastic).Diversion
wouldoccurduringsummer low-flowconditions(typically,JulythroughSeptember).The cr_k

I channel would be temporarily dewatered to avoid turbidity and sedimentation effects in the _¢Iand downstream. The diversion would occur only while the weirs were being removed and would
be supervised by a biologist. 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 thanone day is required, work would be completed sufficiently at 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

I to dewatering, and relocated to an unaffected area. Turbidity and sedimentation controls are further
described in Chapter 5, Water Resource Impacts and Mitigation.

I Miller Creek Insu'earnEnhancement Project #3, downstream of South 160th Street, consists oftbe
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 lilts, and

I consmactionofanew gravelbar.

MillerCreekIn.car.amEnhancementProject#4,upstreamof gthAvenue South,consistsofthe

I installationoflargewoody debris,riparianvegetationrestoration,theremovalofbankriprapand
concrete structures, and the removal of a footbridge and private driveway/bridge. Additional
elements include bank stabilization with fiber (coir) logs and lifts, and construction of a new gravel

I bar.

I 4.2 EFFECTS OF THE ACTION ON EFII
Following guidancedescribedin the PSFMP Amendment 14, actionswere evaluatedto determine

I whether they would have no effect on EFH, or may adversely effect EFH. An adverse effect is anyimpact 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-specificorhabitat-wideimpacts,includingindividual,cumulative,orsynergisticconsequences

Salmon Essential Fish Habitat Assessment 4-2 Decemb_ 2000

I $27A Master Plan Update Improvements 556-2912-001 (48)

AR 019417



!

!
. of actions." 50 CFR 600.810(a). Cumulativeandsynergisticeffectsanalysisincludestheeffectsof

all reasonablyforeseeablefuture actions, including futurefederalactions,which are identified in

I this analysis to include the STIA MPU improvements over which FAA has had discretionary
involvement or control since May 24, 1999 and the USACE proposedaction arediscussedhere and

i in the BA (FAA2000).STIA i'vfl_Uimprovementswere evaluatedfor areasof the airportprojectwhcrcproject construction
and operations may cause direct, indirect, site-speciflc, or habitat-wide impacts, including

I individual,cumulative,orsynergisticeffects(i.e.,theaquatichabitatofMiller,DesMomes,and
Walkercreeksdownstreamoftheairport,theassociatedestuaries,andtheIWS PugetSound
outfaU).TheAuburnWetlandMitigationSiteandvicinitywhereeffectscouldreasonablyoccurare

I alsoincludedintheaction
area.

Projectareasthatcouldaffect_ include:

I Constructionsites ofEFFIstSTIAwhereconstructionand couldresultinupstream operation

• anspon ofsediments,nutrients,andotherchemicalstodownstreamwaters(Miller,Des
Moines,andWalkercreeks).

I • Construction sites within or along Miller, Walker, and Des Moines creek channels where
consu_ctionactivitiescoulddirectlyadverselyaffectEFI-Ithroughalterationsofphysical

I habitatand/orwaterqualityconditionsduringtemporaryorpermanentchannelreloca_on,installationofhabitatfcaRn'es,orremovalofdegradedhabitatfeatures.FreshwaterEFH exists
forcohosalmondownstreamofrecognizedfishbarriersinthemiddlereachesofMillerandDes

Moinescreeks.
• TheMiller,Walker,andDesMoinescreekschannelsdownstreamofSTIAconstruction

• where changesin runoff orwater quality conditions from the action could indirectly adversely
affect habitatconditions in the creeks. The estuaries and adjacentnearshorehabitatof Miller
and Des Moines creeks are includedas EFI--Ifor chinook and coho salmon. Changes m

i hydrology and/orwater quality conditionscould affect these habitats.
• The Green River, where changes in runoff rates or water fi'omGilliam Creek could affect coho

or chinook EFH. This includes the piped sections of GilliamCreek that coho and chinook may

I temporarilyenter duringperiodswhen the Green/DuwamishRiver experienceshighwaterdue
to simultaneous floodingand high tides.

I • TheexistingIWS outfalllocatedinPugetSoundnearDesMoinesCreek.ThisstructureisincludedintheactionareabecauseincreasingtheareaservedbytheIWS atSTIAwillresultin
increaseddischargeoftreatedstonnwaterrunoffattheoutfall,whichcouldaffectmarineEFH.

I The ouffallis locatedin about170 fl of water, about 1,700tt offshore.
• Constructionof off-site mitigation in Auburn, which would occur up to 200 tt west of the

i GreenRiver. During consm_ction,changesin runoff and water quality couldaffectGreenRiverEFH throughconstructiondewateringand conveyance ofnmoffthrough existingfarmand
roadside ditches to the GreenRiver.

I ProposedSTIAconstructionandoperationsactivitieswere withconsiderationof
analyzed existing

EFH conditionstoidentifypotentialprojectimpacts.Theanalysisidentifiedthetypesofshort-term
andlong-termimpactsthatmightaffectfreshwater,esmarine,andmarineEFH previouslyidentified

aquatic ofMillerCreek,DesMoinesCreek,andtheGreenRiver.
inor adjacent tO the erlvironmcnts
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The analysis includes impacts to aquatic physical habitats, water quality, and water quantity (as
hydrologic or flow conditions). Conservation and enhancement measures incorporated into the

I actions to avoid, reduce or mitigate potential impacts are
also discussed here and summarized in the

next chapter.

I 4.3 AQUATIC HABITAT IMPACTS

Construction in STIA-area wetlands would occur in habitat that is upstream of any documented

I effects limited to redirect effects (i.e., short-term changes msalmon EH-I; therefore, potential are

water quality that could occur from increased turbidity and suspended sediment) transmitted
downstream into EFH. BMPs specified in the BA to avoid, reduce, or control turbidity and

I suspended sediment will preventpotential adverse effects of construction and operations on
downstream salmon EFH.

I TheproposedrelocationofMillerCreekwouldoccurinanareaupstreamofa long-standingnatural
migrationbarriertocohosalmon;therefore,itisunlikelythatanydirectimpactstocohosalmon

I could occur during constn_ction or operations of MPU improvements. However, coho EFH wasidentified by NMFS as possibly occurring ups_eam of the migration barrier, so the channel
relocation could directly adversely affect coho EFH during construction by the removal and

I replacement of physical habitat features and associated aquatic prey. Because high-quality habitatwill be constructed in the new channel, physical habitat conditions (e.g., bank slope, channel
substrate, channel morphology, insUeam swactures, and riparian vegetation) willbe greatly

improved from current conditions. The short-term loss of low-quality (i.e., low abundances anddiversity) 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

I natural barrier. However, these adverse effects willbe short-term and the reconstructed habitatwould provide greatly improved riparian and aquatic habitat conditions for high-quality prey
production within months of the reconstruction. The overall long-term result of these actions will

I be a "no effect", and, in fact, will bebeneficial to the species.

Additional short-term impacts to creek water and substrate could also occur through increased

I turbidityand suspendedsedimentfrom soildisturbanceduringconstruction.By incorporatingconstructionBMPs, whichincludethecontrolledintroductionofwaterintothenew creekchannel
and"firstflush"removaland infiltration,themost significantsourceofturbidityand suspended

I sediment will be minimized. Given the distance between the consu-uction site and downstreamdocumented coho EFH, there will be no adverse effects of increased turbidity and suspended
sediment in the water column or substrate below the falls, where coho salmon and accessible coho

I EFH are found.

Construction activity for habitat enhancement is planned at various locations within the middle and

I lower reaches of Miller, Walker, and Des Momes creeks. Habitat enhancement with large woodydebris and gravel bars, bank stabilization with geotextile, auto and footbridge removal, rock weir
removal, culvert removal, and riprap/rock/debris removal at numerous locations would involve in-

I water work that could directly adversely affect water quality and creek habitat conditions whereEFH occurs for the short-term. Short-term direct effects could result fi'om increased turbidity and

suspended sediment during construction, loss of (poor-quality) habitat features, reduction in aquatic
• insects (i.e., salmon prey species), and loss of (poor-quality) riparian vegetation. Long-term, there
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willbe no effecton cohoEFH, and,infacttheactionwilllikelybenefitthespecies.Thiswillbe

• achieved by implementing erosion control and bank stabilization, habitat entrancement with large

I substrate enhancement with bars, bank restoration followingwoody debris, gravel riprap/rock/debns
removal,channelenhancementfollowingauto and footbridgeremoval,and fishpassage

improvementfollowingweirand culvertremoval.In addition,restorationand enhancementof

I riparian buffers, including plantings of native vegetation, would improve production
the of both

aquatic and terrestrial insects (i.e., salmon prey species).

I By incorporatingConstructionBMPs, whichinclude fencing atemporary (for
silt and diversion weir

removal), the most significant source.s of turbidity and suspended sedimentwill be minimized. In

i addition, a variety of in-basin conservation and enhancement and out-of-basin mitigation measuresare planned. These potential habitat impacts and associated conservation and enhancement
measures are discussedin the BA (FAA 2000) and the Draft Natural Resource Mitigation Plan for

i Seattle-Tacoma International Airport Master Plan Update Improvements (Parametrix 1999a). Nolong-term adverse effects are anticipated on estuarme or marine EFH from any upstream
constructionactivities.

I 4.4 WATER QUALITY IMPACTS

I Water quality in Miller and Des Moines creekscould potentially be affected by projects described intheMPU; theseprojectsincludeconstructionactivitiesand increasesinimpervioussurfacethat
could lead to additional sediment and contaminants in stormwater runoff. Potential impacts to water

I_ quality from consmaction activities were discussed m the Aquatic Habitat section. STIA operations
could further impact water quality in each crock because ot2 (1) conventional pollutants associated
with stormwater from transportation-related developmenL (2) ground and aircraR de-icing activities,

i and (3) discharge of effluent from the IWS system. Impacts on chinook salmon EFH from
constructionand operationand proposedmitigationmeasuresaredescribedindetailintheBA
('FAA2000);however,theBA didnotincludean evaluationofwaterqualityimpactsabovethe

I estuaries of Miller and Des Moines creeks where coho salmon EFH is To the BApresent. complete
analysis for coho EFH, an evaluation of water quality impacts on coho salmon EFH (which emends

, upstream of chinook EFI-I) is provided here.
A variety of analysis techniques and weight-of-evidence evaluations are necessary to detea,x_ine if

any potential water quality impacts on EFH species may be attributable to airport operations after

I implementation projects, approach needed because it is impossible to
of the MPU This is

continuously measure or predict all concentrations in water where EFH species could be exposedor
to observe all their responses to these concentrations. This approach is based on the best available

I scientific techniques used by regulatory agencies, such as the U.S. Environmental Protection
Agency (EPA), to establish criteria protective of aquatic resources. Water quality criteria

i themselves were not used in this evaluation because they were developed to protect 95 percent of allaquatic species, and may not be specifically protective of EFH species (Stephan et al. 1985).

I 4.4.1 Stormwater Oualitv and l_ffec_

Chemical concentrations in stormwater and their associated toxicity thresholds for coho salmon

J weredevelopedusingthe sameapproachesoutlined in theBA ('FAA2000).Impactsofchemicals
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I in stormwateron coho salmon were then determinedby comparing modeled exposure
concenw_tionstotheidentifiedtoxicitythresholds.

!
4.4.1.1 Ground De-Icing, Sanding, and .,_reraR De-Icing

I from ground de-icing, sanding, and aircraft de-icing were evaluated in the BA _AA 2000)Impacts
forchinooksalmonintheestuaries.The conclusionspresentedin thatevaluationthatthese
activitieswouldnotadverselyaffectlistedsalmonidsortheircriticalestuarinehabitatapplyeXlU._lly

I andcohosalmonEFH. Basedon thetoxicitythresholdvaluespresentedinTable4-I,
heretopink
concentrationsofaircraftde-icingcompoundsinMillerandDes Moinescreeksarenotexpectedto

i adverselyaffectEFH salmonandtheirhabitat.
4.4.1.2 Conventional Pollutant: Copper and Zincwia Miller Creek, Des Moines Creek,

I and IWS Effluent
Using methods described in the BA (FA.A 2000), copper, zinc, and both propylene and ethylene

I glycolconcentrationsweremathematicallymodeledattheupperlimitofcurrentcohopresenceinMiller (the "fails") and Des Moines (the "ravine") creeks and the IWS outfalL (See Appendix F of
the BA ['FAA 2000] for a complete description of the modeling approach.) These locations also

I represent the likeliest highest concentration of these substances related to discharges from STIAduring construction and operations. The mathematical model used the hydrologic flow data fi'om
Miller and Des Moines creeks over the last 49 years and water quality data to produce a cumulative

_ distribution of predicted copper and zinc concentrations that would occur during a 49-year period(Table4-1).

I Similarly, the maximum potential flow of IWS effluent to marine outfall was used to predict theconcentrationofcopperandzincindiluentdischargedtothePugetSound (Table4-2).InconWast
toMillerandDes Momes creeks,itwas possibletocalculateconcentrationsforcopperandzinc

I neartheIWS ouffallwhereEFH may occurbecauseofthelikelihoodthatPugetSoundbackg_undconcentrationsare significantlylower than the concenwationsof the effluent.Effluent
concentrationswerepredictedat0.5m andI0.8m fi'omthedischargepointattheterminal5-inch

I portattheendofthediffuser.Thesedistanceswerechosenbasedon a plume velocityof1.0m/s
(themaintenanceswimmingspeedforan averagesizedadultchinooksalmon[C-rootetal.1995])
and theacutemixingzone boundary.For bothadultandjuvenilecoho,potentialexposure

I concentrationswould be lowerthanthosepredictedforadultchinookbecauseplume velocities
would"push"cohofartherfromtheoutfall(i.e.,cohosalmon'ssmallersizeandrelativelyslower

I Table4-1. Predictedamountof timein 49 yearsthatcopper,zinc, propyleneglycol,and ethyleneglycolwillbeat orgreaterthanspecificconcentrationsatthe"Falls"and"Ravine",respectively,of MillerandDes
Moines_eeka.

I Exceedance Exceedance Miller Creek Moinu Creek
Des

(Percent)l (Days)2 at the "Fail#' at the"Ravine"

Copper

I o.oi% 2 days 0.0424 0.0857
0.1% 18days 0.0310 0.0750

1% 179days 0.0255 0.0589
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l Table 4-1. Predicted amount of time in 49 years that copper, _nc, propyiene glycol, and ethylene glycol will be
at or greater than specific concentrat/ons at the "Fails" and "Ravine", respectively, of Miller and Des
Moines creeks.

I Exceedance Exceedanee Miller Creek Des Moines Creek
(Percent)x (Days)2 at the "Falls" at the "l_vine"

Zinc 0.01% 2days 0.2.348 0.2350

0.1% 18 days 0.1830 0.1955

1% 179 days
0.1572 0,1487

Propylene Glycol

I 0.01% 2 days 1.9670 34.74000.I% 18days 12830 37.3700

1% 179days 0.8045 12.4400

EthyleneGlycol
0.01% 2 days 1.4469 15.7400

I 0.1% 18days 0.9368 11.9600I% 179days 0.5872 5.2360

n Percentof time m49 yea_ copperorzinc exceedsreportedconcenlrations.

2 Numberofdayscopper,zinc,orglycolconcentrationsexceedsreportedconcentrationsduring49years,notallofwhichwouldbecontiguousoverthistimeperiod.

q Table 4-2. Predicted concentrationsof copper and zinc in the vicinity of the I'WSoutfaH.
' Distance from Diffuser

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

0.5meters 0.030 0.103IWSOuff_
10.8meters 0.002 0.007

swimming speeds would keep them farther from the plume) in the extremely unlikely event they are

present at the depth of the ouffall.

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-lcing and Anti-

l Icing Fluids (ADAF) containing either propylene or ethylene glycols are based on the samesurrogate species reported Section 7.1.3.2 of the BA. Data for both copper and zinc were available
for coho salmon from these sources.

Table 4-3. Copper toxicityvalues for coho salmon.

LC50 Toxicity Value•

I Species Copper, mg/L Zinc, mg/L

Coho_Imon 0.07025 1.628

I Source: (1985, 1987)
USEPA

• LCSOtoxicity values arebased on 96 hoursof conUnuousexposuremeasuredin fzeshwater. It is unlikely salmon

would remainthevicinity of theIWS ouffall for96 consecutive hours.
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i None of these predicted concentrations at the IWS ouffal] or the "falls" and "ravine", respectively,
- of Miller and Des Moines creeks for these exposure periods (distn_buted over 49 years) should

I adversely effect on water quality that could present a risk to salmon. Therefore, the discharge ofstormwater 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.

J This conclusion is based on these observations:

. i • Zinc concenWations in each of the three exposure locations (the "fails" of Miller Creek, the
II "ravine" of Des Moines creeks, and the IWS outfaIi) are always below the adverse affects

level for coho salmon. Concentrations for exposure durations relevant to the toxicity tests

I used to develop these toxicity values (96 hours or more) are significantly below thesevalues. Similarly, zinc concentrations I0 meters or more from the outfail diffuser are also
significantly below the zinc toxicity values for coho salmon.

I • Copper concentrations in both Miller and Des Momes creeks will have lindted
bioavailability due to the very high levels of dissolved organic carbon present in both creeks,

I as well as stormwater discharged fi'om Port operations (Table 4.4). These levels areelevated relative to the median total organic carbon (TOC) and dissolved orgatfic carbon
(DOC) concentrations of the ambient waters of British Columbia sS,which are generally less

I than 5.0 mg/L (Fast 1999). Emerging research has indicated that dissolved organic carbonconcentrations competitively bind copper, reducing or eliminating copper binding with fish
gills (I-Iollis et al. 1997; Meyer et al 1999; Playle and Dixon 1993). For example, Hollis et

al. demonstrated that 5 DOC kept from binding to gills of rainbow trout(1997) mg/L copper

in 9May exposures to 0.5 vaVl (31.8 _tg/I.,) copper in soft water, eliminating arty acute

t toxicity over this time period. With DOC concentrations in Miller and Des Moines creeksranging from 3.08 to 12.1 rag/L, increases in copper concentration resulting from
stormwater discharges will not be acutely toxic to coho salmon, and will therefore not

i adversely affect the quality of coho EFH in either stream.
Table 4-4. Total and dissolved organic eoncentrationt in different locations in Miller and Des Moin_ erteka

m ...... Toc
| Sample Location Sample Date (mg/L) (m_)

Des Momes Creek Weir, Just above S. 200th Stzeet 04114100 7.55 7.22
.=

I Des Momes Creek, East Branch 01114/99 3.91 3.08Des Momes Creek, West Branch 01/14/99 7.70 7.36

Lake Reba 01/14/99 6.64 6.18

i Main Airfield Ouffall 01 /14199 6.25 8.49Miller Creek 04/14/00 14.10 12.10

Miller Creek, U]_staxam of Port Disc,hm'ges _. 04114100 12.50 10.90

I Northwest Ponds Inlet 04/14/00 12.60 12.10

These data are provided to establish the general levels of DOC typically present in Pacific Northwest streams.

15 The
general soil, parent rock, rainfall and stream flow charactenstica of British Cotmnbia stremm are suflicimtly limilar to
W**h_ston State for these levels to be relevant to Washington State streams.
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TOC DOC

" ._ Samp|e Loeat/on Sample Date (rag/L) {n_/L)

I' NorthwestPon_ 0_,flet 04114100 7.63 7.84
SDE4 04/13/00 7.11 6.27

I SDS3 04113100 12.00 8.88

• ChronicexposureconditionsarenotpresentinMillerorDes Moinescreeks.Increasesin

I copperconcentrationinbothcreeksaredirectlyassociatedwithstormevents,whichonlylastan
average18hoursinDecember(themonthwiththelongestaveragedurationstorms)(Perrich

i 1992).Baseflowconcentrationsof copperwereapproximately2 ttg/Ldissolvedcopper(HerreraEnvironmentalConsultants1995,1996,1997),alevelthatwillnotbetoxicgiventhe
veryhighlevelsofDec presentineohoEFH inMillerandDesMoinescreeks.

I ThestormwateranalysiscontainedintheJune,2000 BA based informationcontainedinthe
was on

November 1999 Preliminary Comprehensive Stormwater Management Plan (SMP)for Seattle-
Tacoma International Airport Master Plan Update.Improvements (Parametrix 1999b). After

I submission of the June, 2000 technical review of the November
BA, King County completed a

1999 SNIP through an agreement with the Washington Department of Ecology (Ecology).
Following this technical review, an updated SNIPwas submitted to Kin8 County and Ecology in

I August, (Parametrix2000d). King County subsequentlycompleted a technical review of the
2000

August,2000SNIPaswell.As part oftheongoingdiscussionsbetweenthePortofSeattleand

Ecology concerning CWA 401 Certification, updated data were submitted to King County andEcology in October 2000 in response to the technical review of the August, 2000 SNIP. King
County subsequently found these data to be consistent with the stormwater management standards.

I The updates and revisions provided in this document are based on the King County-reviewedunpublished October, 2000 data andrepresent the best available scientific and commercial data.

I 4.4.1.3 Hydrologic Impacts
Water quantity effects on salmon EFH could include hydrologic changes to creek flows (e.g.,

i increased peak and reduced base) and wetland function. These actions could affect inslream habitatquality for coho EFHand 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

I fill, and associated mitigation for any identified impacts, are provided in the BA ('FAA2000) andare summarizedin the Stormwater supplement to the BA ('Parametrix2000d). Discharge velocities
within the IWS marine ouffallplume may exclude salmon from using a portion of the marine water

I column forswimming and foraging,but marine watercolumn habitat has not been demonstrated tobe a limiting habitat in Puget Sound. Therefore, the limited use of water column habitat around the
I'WS ouffallwill have no adverseeffect on salmonEFH.

!
!
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I 5. CONSERVATION AND ENHANCEMENT MEASURES
_

J
A varietyofconservationmeasuresandmitigationactionshavebeenincorporatedinto theproposed
constructionandoperationalphasesoftheprojecttoprotect,enhance,andrestorecohostreamand

I habitatsintherespectivewatersheds.Theseactionswillalsoensureprotectionof_am,meriparian
andmarineshorelineEFH locatednearthemouthsofMillerandDes Moinescreeks.

I Thissectionsummarizesactionsincorporatedintothe.MPU improvementprojectsto mitigate
adverseimpactstowetlands,streams,floodplains,and drainagechannels.Mitigationactivities
addressthreecategoriesofimpacts:(I)habitatmodificationand enhancement,(2)waterquality,

I and (3)changes in hydrology (waterquantity) as a new impervious
result of $u_ace. These

mitigation actions are summarized below and described in detail in the BA Chapter 7 and in the
Draft Natural Resource Mitigation Plan _Paramctrix 1999a). Conservation measures also include

I BMPs designed to protect aquatic resources during the project construction. These measures will be
incorporated to avoid habitat degradation, including potential downs_eam effects on cstuarine EFH

I thatcouldbeusedby chinook,pink,andcohosalmon.
5.1 HABITAT MODIFICATION AND ENHANCEMENT

I 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 existinghabitat through a variety of actions focused on Miller and Des Moines creeks. Additional habitat
modification for coho EFH will include instream improvements on Miller Crc_k from the
installationof largewoody debrisalongthechannel,theconstructionof habitatfeaturesinthe

II relocatedcreeksegment(e.g.,notchedlogsillswithpools),andtheremovalofrockweirsthatmay
haveobstructedfishpassage.

I
5.1,1 Water OualiW Mitigation

I 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 in Table 8-1 of the BA and Section 7.1.4 of the BA. As

I described in Section 7.1.4.4 of the BA (FAA 2000), stormwater treatment is designed to serve 189
percent of the new impervious surface associated with the project. At this level of treatment, the

I potential inefficiencies of BMPs arc compensated for and no significant water quality degradationwould occur (Appendix C).

I Short-tz_m water quality degradation, through turbidity and suspended sediment, could adverselyaffect the portions of the Miller Creek Enhancements Projects requiring earthwork in or near the
activechannel(i.e.,creekrelocation,removalofweirs,placementof logstructuresinthebanks,

I placement of large woody debris). Flow diversion around construction areas (i.e., at the MillerCreek relocation site and at the rock weirs to be removed) will be used toprevent increases in
turbidity and suspended sediment in the conslzuction areas and downstream. Diversion methods

• weredescribedindetailintheBA ('FAA2000).
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I In all construction areas along the wetted channel, silt cumins will be used to limit the adverse
effects of con.rauction-rdated tm'bidity and prevent suspended sediment from being transported into

the stream channel and downstream. In small areas of localized bank construction (e.g., where largewoody debris or log sills will be anchored), silt curtains would be placed along the watcrRne,

possibly extending into the water, to completely isolate the work area from any flowing portion of

I Miller Creek. The silt curtain would be consm_cted by attaching an impermeable fabric to a v,_rebacking, supported by stakes driven into the substrate. The bottom of the silt curtain would include
enough material to place fiat on the s'_,ambed, weighted with sandbagsto form a roughseal.

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

Because a perfect seal against the substrate will not likely be possible, a pump will be operated to

I remove water leaking into the enclosure and to maintain a negative gradient. Any water pumpedfromti_eenclosure will be dispersed overuplandareasforbiofiltrafionandinfiltration.The pump
intakewillbe screenedtopreventamphibians(e.g.,flogs,salamanders)frombeingdrawnintothe

I pump.

i 5.2 HYDROLOGIC IMPACTS AND MITIGATION
This section provides the most current information on the hydrologic impacts and mitigation of

i MPU Improvements on salmon EFH. King County completed a technical review of the November1999 SMP through an agreement with the Washington Department of Ecology (E_logy), and an

updated SNiP was submitted to King County and Ecology in August 2000 (Pm-4metrix 2000c).

King Countyhassubsequentlycompleteda technical review ofthe August2000SNIP. As partofthe ongoing Port and Ecology discussions regarding the Ecology 401 Certification, updated data
were submitted to King County and Ec,ology in October 2000 and subsequently found by the

-- I County to be consistent with the stormwater management standards described below. The revised
| accepted ston-nwater data will be published in a revised SMP prior to the new Public Notice for the

404 peamit. The updates provided in this section are based on the King County-reviewed

I unpublishedOctober 2000 d_ta
The listed species evaluated here could be impacted from increasing the impervious area. These

I actionscouldincreasepeakflowsandreducebaseflowsinMillerandDes Momes Creeks,andthuseffecthabitatqualityatthemouthsofthesecreeks.The additionofnew imperviousareaassociated
withthe MPU improvementsaffectingthehydrologyof Millerand Des Moines Basinsare

I discussed in the following sections, along with associated mitigation measures that compensate forthese actions.

I 5.2.1 Flow Imoacts

The activities associated with implementing the MPU improvements will include adding new

I impervious surfaces (new runways, taxiways, parking, and roadways) This action, if unmitigated,
couldchangethehydrologicflowregimeofMillerand Des Momes Creeks,includingincreased
peak-flowmagnitudeand frequency,andincreasedpeak-flowduration.The potentialeffectsof

I high-flow impacts in the stream increased erosion and habitat from
are s_dinlentation, damage

scouring flows, and impaired habitat use during high-flow period.
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Potentialimpactsin criticalhabitatintheestuariesof Millerand Des Moines Creeksinclude

i increasedsedimentationintheseestuariescausedby high-flowerosionintheupperwatershedandpotentialchangesintheestuazinehydrology.However,withflowmkig_on, itisunlikelythatthe
criticalhabitatatthemouthsofthesecreekscouldbeaffectedbyhydrologicchangeswhen flowsm

I the creeks relative to the influence of tides are considered. Proposed peak-flow mitigation reducespeak flows from existing levels in both creeks, which will reduce bank and channel m'osion as well
as sedimentationinestuaries.Additionaldeta/lon hydrologyand stormwatermanagementare

provided in the Preliminary Comprehensive Stormwater Management Plan for Seattle-Tacoma/nternatwnal Airport Master Plan Update Improvements (Parametrix 2000e), which addresses
mitigationof flowimpactson thedrainagebasins."Ineplanincludesmodelingconductedto

I estimate the impacts of the project on the Miller and Des Moines Creek systems. The HydrologicSimulation Program - FORTRAN ffISPF) model was used for this purpose. Details of the model

application are discussed in the SNIP (Parametrix 2000c). This section discusses the results of

I HSPF modeling and flow mitigation design.

5.2.1.1 Impervious Area

I In the Miller Creek Basin, MPU improvement projects will result in a net increase of 98.3 acres t_ of

impervious surface area (Table 5-I), increasing the overall impervious area in the basin by about I

I percent above the existing baseline condition (about 25 percent of impervious surface--see Table 4-1 in the November 2000 SMP). In the Walker Creek Basin, MPU nnprovements will result in a net
increase of 2.7 acres. In the Des Moines Creek Basin, MPU improvements will result in a net

I_ increase of 137.2 acres of impervious surface, increasing the overall impervious area in the basin by
about 4 percent above the existing base condition (approximately 35 percent impervious surface--
see Table 4-1 in the November 2000 SMP).

I The new impervioussurfacescouldincreasestormwaterrtmoffrates('FAA1996)and volumes.
Unlessmitigated,changesinrunoffwouldbe expectedtoincreasefloodinganderosion,andwould

I degrade _ habitat and water quality in Des Moines and Miller Creeks downsceam ofstormwater inputs from the improved areas. Chinook salmon critical habitat in the estuaries of
Miller and Des Moines Creeks will not be directly altered by runoff from new impervious surfaces

I in the MPU. In addition, existing hydrologic impacts _om existing impervious surfaces will bemitigated.

I Stormwater Peak Flow Mitigation

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

I water quality U'ealment facilities to manage runoff from both newly developed project areas and
existing airport areas, as described below. Additional detail on the proposed stormwat_ con_'ols is
provided in the Preliminary Comprehensive Stormwater Management Plan for Seattle-Tacoma

Airport Update Improvements (Parametrix 2000c). plan was
International Master Plan This

Thenetd_ge in iml_wia_s_ i_l_l_ a mducti_ of 51.8acresof i_vimls _ (_, _ and
r_tt_s) thatwillresultwhm _'_81_ andstreetsareremovedmthe_is_o- area.I?_liti_ m_ _

J isongoingandisexpect_tobecompletedby2002.
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I preparedto analyze anddescribe stormwatermanagement for projects associated with the $TIA
MZPUimprovements. The stormwatermanagement facilities will mitigate the/mpacts of new

I constnlction on Miller, Walker, and Des Moines Creeks, as re_uir_ by current stormwaterregulationsandmitigationgoals identifiedduringthe environmentalreview process. The facil/ties
will also mitigate stormwatcrimpacts fi'omcurrentdevelopmentby reducing the magnitude and

I durationof existingpeak flows.

I
I
!
I
!

I
I
!
!
I
I
I
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I Table 5-1. Summary of Miller, Walker, and Des Moines Creek drainage areas at STIA and change in
impervious area between 1994 baseline and 2006 future eondltiom (acres).

I 1994 Basefine 2006 Future Condition Increase in
Impervious

Pervious Impervious _ Total Pervious Impervious z Total Area

I Miller Creek
SDNI 61 9.9 16.1 3.5 12.7 16.1 2.8

SDN1LWR 5.0 0.4 5.4 4.8 0.6 5.4 01

i 25.8 10.5 36.3 283 8.0 36.3 -2.5
SDNIOFF

SDN2X 7.2 0.3 73 5.3 2.2 7.5 1.9
SDN3 33.4 14.5 47.9 23.6 24.3 47.9 9.8

I 28.6 1.9 30-5 22.2 81 30.4 6.3
SDN3A

SDN3X 25.4 0.0 25.4 2.3.4 0.0 25.4 0.0

SDN4 27.7 2.6 30.3 18.0 12-3 30.3 9.7

I SDN4X 14.l 1.1 151 11.0 4.2 15.2 3.1
SDWIA 51.9 0.9 52.8 37.4 15.4 52.8 14_5

SDW1B 92.5 4.4 96.9 69.9 27.0 96.9 22.6

I I_EPL 41.4 0.9 42.3 10.0 32.3 42.3 31.4CARGO 7.0 1.1 8.1 0.0 8.1 8.1 7.0

OtherSTIA2 246.6 15.1 261.7 247.8 13.9 261.7 -1.2

I Walker Creek
SDW2 41.3 3.3 44.6 35.1 9.5 44.6 61

MC8 221 6.6 28.8 22.2 6.6 2g.8 0.0

q MC9 76.1 22.5 98.6 76.1 22.5 98.6 0.0
Des Moines Creek

SDE4 50.7 115.5 166.2 40.1 126.1 1662. 10.6

I SD$1 0.9 16.8 17.7 1.4 16.3 17.7 -0.5SDS2 7.7 1.5 9.2 8.1 1.0 9.1 4).5

SDS3 165.5 178.0 343.5 144.3 199.2 343.5 211

I 'SDS3A 62.7 7.1 69.8 34.6 35. l 69.8 28.0

SDS4 45.4 19.2 64.6 32.1 32.5 64.6 13.3

SD$5 32.1 0.4 32.5 28.3 4.2 32.5 3.8

I SDS6 12.5 4.3 16.7 13.5 3.2 16.7 -1.1SDS7 83.2 8.0 91.3 55.1 361 91-3 281

SASA 25.3 8.9 34.3 0.0 34.3 34.3 25.4

I Othe_STIA3 135.0 25.0 160.0 i34.9 24.8 159.7 -0.2
rws System

NCPS 6.9 28.8 35.7 4.8 30.9 35.7 2.1

I NSMPS 6.6 0.0 6.6 4.7 2.0 6.6 Z0
NSPS 0_3 13-5 13.8 0.3 13.4 13.7 -0.1

Primary 24.9 233.9 258.8 13.5 289.1 3026 552.

I SASA 51.8 6.5 58.3 58.3
0.1 58.4 51.8

Total 1463.9 763.4 2227.3 ! 1S6.4 ! 114.4 2270.8 3SI.0

Source: GIS coverase.

I I Impervious area includes impervious area, lakes, and detention ponds.2 Includes subbums M6, MCI, MC2, MC3, MCA, MCS, MC6, MC7.
3 Includes subbasins D5, D6, D1 I, DI3.

J
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The overallgoaloftheSNiP istoprovidea designbasisforallMPU improvementstomeet

I applicablelocaland statestormwaterregulatoryrequirementsforstormwatermanagementandmidgatepotentialstormwaterrunoffimpacts.The KingCountySurfaceWaterDesignManual(the
King County Manual;King County Departmentof NaturalResources1998)and Ecology's

I Stormwater Managenlent Manual for the Puget Sound Basin (the Ecology Manual; Ecology 1992,1999b) provide the foundation for these reqtfimnents. Additional stormwater management
standards were identified to protect Miller, Walker, and Des Moines Creeks from increased

I torm.waterrunoff.To achievethesegoals,thefollowingspecificobjectiveshavebeenidentified:

• Design the MPU improvements in accordance with applicable stormwater regulations and the

I conditions of approval for the MPU Final Supplemental Environmental Impact Statement(FSEIS)(PortofSeattle1997b)andtheGovernor'sCertificationofCompliancewith
ApplicableAirandWaterQualityStandards(theGovernor'sCertification;Locke1997);

I . MeetLevel2 stormwaterdischargecriteria(asdescribedintheKingCountyManual)forall
airport runoff, as measured downstream of proposed detention facilities, to mitigate impacts of
stormwater peak discharge and flow duration, thereby reducing potential impacts from stream

I erosion;and

• Reduce existing stormwater impacts by identifying a predevelopment target flow that uses

I reducedimperviousareaandextensiveforest(retrofirdngexistingstormwaterimpactsand
developedareas).

In addition to providing stormwater management for all new MPU improvements, the Port is
actively working with King County and local jurisdictions to implement the recommendations of

• theDesMoinesCreekBasinPlan(DesMoinesCreekBasinCommittee1997),andissupportinga
II similarplanningprocessfortheMillerCreekBasin.The Portiscommittedto supportingthe

recommendationsofthesestudiesto:(I)improvethemanagementofstormwaternmoffinMiller

I andDes MoinesCreeks,(2)helpimplementthoserecommendationsthatarcfoundtobe feasible,and (3)exploreopportunitiesto increasetheperformanceof existingfacilities,iftheproposed
erthanccmcntdoesnotcreatea safetyhazardtoairtraffic.

I Flow ControlforNew MPU and for
5.2.1.2 Improvements Retrofitting ExistingAirport

Areas: Level 2

I To in.stream and estuarinehabitat the Port has committed to streamflows thatprotect achieving

maintain or reduce existing peak flow magnitude and duration m Miller and Des Moines Cr_ks.
The Level 2 flow control standard, as defined by the King County Manual, requires matching or

I improvingpost-developedflowdurationtopre-dcvelopedflow forallflowmagnitudes
durationst7

between 50 percent of the 2-year event and the full 50-year event.

I The analysis more protective stormwater that have been used in the
Level 2 is than control standards

past. Previous controls allowed using an "event model", which is a hydrologic model that comparea

i predevelopment runoff with post-project runoff using a hypothetical design storm. Only peak flows

17 Flow duration control refers to limiting the duration of gcomorphically significant flows (i.e., those flows whichinitiate bedloadmovement) to baseline(pre-MPUconditions).
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I
I were evaluatedforcompliancewith standards.TheLevel2 analysisrequiresthata "condnuous

simulation" model is used and actualprecipitation runoffis modeled. Pro-development runoff is

I comparedwith post-project flows over a range of probableflows. Level 2 flow analysis evaluatesflow protectionand mitigation measm'esover a wide rangeof erosive storm flows, whereas Level I
analysisandeventmodelsareonlyprotectiveofcertainpeakflowsorfloodingevmts. Level2 is

I more protective of stream morphology, habitat (such as stream substrate), and hydrologic flow
patterns. The Level 2 flow control standard, as defined by the King County m_al, requires
matching or improvingpost-developed flow duration to in'e-developed flow durations for all flow

I magnitudes between 50 percent of the 2-year event and flail50-year event.

The pre-developed condition for the Level 2 standard will be based on a target flow regime. The

I target flow regime used aswamesthat the existing watershed land cover is 10 percent impervious (orless if the existing impervious area is less that 10 percent impervious), 15percent p_,ious "grass,"
and 75 percent pervious "forest''19. Basing target flow on theoretical basin development of 10

I (Miller Creek and Des Moines Creek existing impervious areas are 25 and 35percent percent
percent respectively) is expected to reduce existing peak flows and be beneficial in maintaining
stable stream channels.

I In theDes Moines Creek Basin, the target flow regimewas deteimined in a study by the University
of Washington (King County CIP Design Team 1999). The flow regime determined for Des

I Moines Creek coincides with a flow regime thatwould with effective watershedtarget occur an

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

I_ channelinstabilityandhabitat degradationoccur.

The net result of flow re.fitting in the watershedswill be to replicatea flow regime that would

I occur a imperviousness percent, of inMiller CreekDes
at walt.-_t-$hed of I0 downstream STIA

Moines Creek, before flow impacts and controls for the MPUs are considered. That is, even

i thoughtheMillerCreekandDesMoinesCreekwatershedshaveanexistingimperviousareaofabout25and35percent,respectively,theflowsinbothstreamswouldbereducedtoa level
correspondingto approximately 10 percent imperviousarea in each basin2°(for the basin upstream

I of the MCDF and Des Moines Creek RDF).5.2.1.3 Estimated Detention Storage Requirements

I Proposed stormwater detention facilities for the MPU were designed based on the drainage areaserved by each facility, the detention standard,the detention storage volume required to meet the

!
IS Flow duration control refers to limiting the duration of geomorphologically simaificant flows (i.e., those flows that

I inimt¢ bedload movement) tobaseline (pre-MPLr)conditions.

1_Inareaswhereexisti_ imperviousareaislessthan10percent,theimperviousareaisnotchangedandthediffenmae

i betweenactualpercentimperviousand10lm'eentisassam_tobegrass.:oTheHSPFmodelwascah'bratedwithrecordedflowdamandactualbasinlandusepriortosimulationofaddln_I.¢V¢I
2 flowcontrolretrofits.ThecaEbrationaccountsforflowsatm'bumbleto eachtypeof landuse,basedon
conditions.Flowsforotherlanduseandhydrologiccontrolconditions(suchas l0 percontimpervioussurfacessadthe

j Level2 flowcontrolre.riO werethensimulatedusingtheHSPFmodel.
SalmonE_$entialFishHabitatAssessment $-7 Dexember2000
STIAMasterPlanUpdateImprovements 556-2912.001(48)

I

AR 019431



I

I
flow control standards,andpotential forwarn'fowlattrition. Approximately 327.4 acre-ftof new

storrnwaterdetentionstoragewill be needed to mitigatethe impacts of increasedstormwaterrunoff(Table5-2)associated with MPU projects. The locationsof new facilities are shown m Figure 2 of
the Supplement to the Biological Assessment, Master Plan Update Improvements Seattle-Tacoma

I InternationalAirport _Parametrix2000e) (see Appendix A for areprmt of this figure).
Further refinement of stormwaterdetentionstoragevolumeswill occur duringthe final designof the

I Stotmwater Management Improvements for each MPU project. During this process the hydraulicdesign of the facilities will be reevaluatedand detentionvolumes adjusted as appropriate to ensure
that the Port's stormwater management standards are met. Hydraulic design reports for each

I proposed facilitywill document these detailedmodeling anddesignanalyses.

Polld and Vault Construetign andOneration

I The feasibility of proposedstormwaterponds and vaults is demonstrated by the recent construction
of similar facilities at ST/A, including the NEPL Vault (1997) and the Intereormectmg Taxiways

I Vault (1998). Only the South Aviation Support Area (SASA) detention pond will displacewetlands, 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 to to enhancebase flows
infiltrationwill con_nue be eyalu2tc,'d

or reduce detention facility size. Detention facilities will consist of dry ponds with live storage21
andwill not include wet ponds with dead storage

Net Result of Hvdrolot,ic Mitieafion

The net result of flow 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 regime before

new development The net effect of flow controls for Miller, Walker, and Des Moinesis considered.

creeks (Figures 5-1, 5-2, and 5-3) will be to maintainflows below existing conditions or the target
watershed flow regimes following MasterPlan construction and flow mitigation, whichever is less.
The target flow reg_ae will reduce flows in the stream channels, thereby reducing erosion and
improvingchannel stability.

!
!
!
!

21 Live storage _ that voh_e of st_rm_t_ _! in a detention facility that _in_ following the s_tm. Live _onge
• is used for hydrologic benefit m reduce flow peaks and dmatiom.
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Table 5-2. Summary. of required detention facility volumes.

I Hydrologic Volume RequiredWatershed Evaluation Point (aere-ft) Type of Fac/Hty' Comments

Miller Creek NEPL 13.9b Vault In additionto existi_ 4 ac-ft

I CARGO 4.5 Vault
SDN2x +

14.9 Vault

I SDN4xSDN3/3x 25.6 Vault

SDN1 5.6 Vault

I SDN3A Pond: 14.8 / Pond/VaultVault: 7.0

I Pond: 25.5 /SDWIA Vault: 7.4 Pond/Vault Infiltrationused

SDW1B 383 Pond InfiltrationUSed

I Total Miller Creek 157.6

I Walker Creek SDW2 7.2 Pond

DesMoines Creek SASA Detention 33.4 c Pond

q Facility
Intev_nnecting 5.5 Vault
Utx.iway(SDS3A)

I Third RunwaySouth(SDS7 and 6) 21.6 Vault

SDS3 88.3 VaultSDS4 12.9 Vault

Total Des Moines

Creek 161.7
a Types offacilities: Vault - enclosure with mulliple orifice outlets on vertical riser with overflow spillway;,

I Pond- open earthconslruclaonwith net_g orother means W provide wildlife &i_,i_,,,_
b Volumeneeded to retrofitexislmg facility.

c Retrofit STIA areaonly.

I
1
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I Table 5.4. Summary of flood peak flow frequency results for Des Moines Creek subbssins
.... (all values are cubic feet per second).

I SASA" SDS3 SDS3AReturn Per/od

Peak Pre-Project Project Pre-Project Project Pre-Project Project

I 1/2 Q2 37.25 13.56 6.03 2.40 1.22 1.52
Q2 74.50 27.I3 12.06 4.79 2.45 3.05

I Qso 114.55 44.53 21.07 10.85 4.28 7.80
Q_ 137.75 56.20 26.92 16.51 5.47 12.09

I Qso 156.42 66.33 31.92 22.46 6.49 16.50Qleo 176.31 77.81 37.52 30.39 7.62 22.26

I
I Return Per/od SDS4 SDS - Point of CompliancePeak Pre-Projeet Project Pre-Project Project

1/2 Q2 0.86 0.35 8.06 4.35

I Q2 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

I Qjeo 4.17 2.92 51.33 44.30

I Return Period SDS7 Des Moinee Creek (_ S. 200 St
Peak Pre-Project Project Pre-Project Project

1/2Q2 1.47 0.64 55.72 36.29

Q2 2.94 1.28 111.45 72.58

I Q,o 5.23 2.84 184.86 117.11
Qu 6.73 4.45 231.02 145.08

I Qso 8.03 6.25 269.81 168.55Qleo 9.48 8.77 312.64 194.44

' Basedon analy_ of STIApropertiesdrainingto SASA; non-STIAtn'butaryareaisnot included.

I
I
J
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I 6. EFFECTS DETERMINATION

i The following section summarizes the proposed improvements projects on
ei_'ects of the MPU

chinook, pink, and coho salmon EFH. The effects of the projects are evaluated based on criteria
defined by MSA (NMFS Regtdations, 50 CFR §§ 600.905 through 600.930), NMFS Essential Fish

I Habitat Consultation Guide (NMFS 1999a), and NMFS Washington
Habitat Conservation Branch

in: A Guide to Salmon Essential Fish Habitat Assessments (NMFS 1999b).

I 6.1 DIRECT EFFECTS

I The analysis of effects (either "no effect" or "may adversely effect") is summarized for key projectactions according to how they may affect the quantity and/or q, ality cf properly functioning salmon
EFH. Theseactions are:

I • _ffects of constructinguroiects in uviands. This analysis considers effects of soil disturbance
and stormwater management on construction sites as the primary pathway that could affect

I salmonhabitat.Thisanalysisalsoconsidersthesignificanceofalteringoreliminatingwetland
andstreamhabitat,andthe new mitigationcreatedinboththe MillerandDes MoinesCreek
basins. Significant pathways of these actions are direct alteration of habitat and construction

I impacts(includingstormwater runoff).
• Effects of constructin_ omiects in the Green River Watershed. The off-site wetland habitat

q mitigation in Auburn and new water tower construction are the only actions in the Green River
Watershed. Construction of the new water tower will restdt in no change in impervious surface

or land use types. Consequently, potential pathways affecting salmon habitat are only

I construction impacts (dewatering and stormwater runoff).
• Effects ofoveration. This analysis considers operational effects of Master Plan projects and

i mitigation on salmon habitat. The primary pathways affecting habitat are the habitat benefitsderived from mitigation, the effects of stormwater runoff(quality and quantity) on habitat at the
mouths of Miller and Des Moines creeks, and potential spill of hazardous materials.

I 6.2 CUMULATIVE, SYNERGISTIC, AND INDIRECT EFFECTS

For the purposes of this EFH assessment, cumulative impacts are impacts on the environment that

I result fi'om the incremental impact of an action when added to other past, present, and reasonably
foreseeable future actions, regardless of who undertakes such actions. See, e.g., 50 C.F.IL §

i 600.815(a)(6). Cumulative impacts can result from individually minor, but collectively significantactions taking place over a period of time. [Note, for purposes of EFH, future federal actionsare
notexcludedfromthecumulativeeffectsanalysis.Therefore,any reasonablyforeseeablefuture

i actionsmust beconsidered. ]
For the STIA MPU action areas, cumulative, synergistic, and indirect effects could include

i developmentof residential and commercialpropertieson private or airportproperty,improvementof local transportationsystems,developmentof property for local government infi'astructure,and
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I installation of the fuel hydrant system_. Projects that receive federal funding or require federal
permits are considered here. Since it is unlikely that significant projects will be developed near

I chinooksalmonhabitat(i.e.,thesmallestuariesatthemouthsofMillerorDesMomes creeks),thepotentialpathwaysaffectingchinooksalmonareindirectthroughchangesinstormwaterhydrology
andwaterqualitym theupperportionsofthewatersheds.

I directandindirect chinooksalmonfreshwaterhabitatwill fi'om
Cumulative  npactsto not occur

otherdevelopmentprojectsin thebasinsbecause_eshwaterhabitatforthespeciesdoesnot occurin

i theMillerandDes Moinescreekwatersheds.Sincefuturedevelopment(includingpotentialredevelopmentofborroworacquisitionareas)willcomplywithcxisRngoremergingstandards
requiredtoprotectand improvetheenvironment(streamhabitat,waterquality,stormwater

I quantity)forsalmonspecies,habitatinthesecreeksshouldimprove.Thesestandardsshouldprotec:waterquality,streamhydrologicconditions,streamhabitatconditions,riparianbuffers,and
wetlands.Protectionofhabitatand waterqualityinthestreamswilleliminatesignificant

I downstream effectsto estuarineareasat the creekoutlets.
Other potential projectsin the vicinity of the off-site wetland mitigation project in Auburn could

I affectchinookcriticalhabitatm theGreenRiver.Theseincludeaproposedtrail,improvementsto277_ Street,anddevelopmentofprivatepropertytocommercialorresidentialuses(theseprojects
arepresumedto be associatedwith federalactionsassociatedwith federal funding, wetland impacts,

I and/orfloodplainalterationsandshouldnotbeconsideredincumulativeimpactsanalysisintheBA). ThetrailprojectisproposedoncountypropertyintheriparianbufferoftheGreenRiver.
Developmentofthetrailprojectcouldreducetherestorationpotentialoftheriparianarea;in

I_ particular, the trail could restrict the abilityof a restored riparianbuffer to deliver wood to the GreenRiver channel.

I With existing and emergingregulations,habitatand waterqualityconditions in the Miller Creek andDes Moines Creek watershedsare likely to improveor remainat their currentcondition,whether or
not other development in the watershed occurs. No adverse cumulative, synergistic, or indirect

I effects on bull troutare expected to resultfi'omoperationof the mitigation siteneartheGreenRiver.

PotentialindirectimpactsofSTI.AMasterPlanImprovementsarediscussedextensivelyintheBA

I ('FA.A2000)andinclude:

• EffectsofalteredhydrologyandsedimenttransportonEFH presentatthemouthsofMillerand

I Des Moinescreeks.Changesinstreamhydrologywillnotoccurasa resultoftheproject;therefore,therewillbenohydrologiceffectsonEFH intheestuaries.

I • Effects of alteredwater qualityon EFHpresentat the mouths of Miller and Des Moines creeks.BMPs and other rni_Jgationsdetailed earlierwill not reduce the quality or quantity of EFH
presentin the estuariesof Miller and Des Momes creeks.

!
I

22The fuel hydrant system is an _de_gro_d piped fuel dism'buti_ sys_ designed to _ aviation fuel from

j storagefacilitiesto aircr_ gates and is intendedtoreplacethe use ofrcfiJelmg _rucks.
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I • Effectsfrom increasedratesof discharge of treatedstoxmwatcrfi'omtheMidway SewerDistrict
marineouffa]]. Increasedd_harge rates could pote_ially reduce the quality of EFH in this

I locality.Therapidlevelsofdilutionachievedafterdischargeofeffluentfromthisouffallwill
reducechemicalconcentrationsbelowanylevelthatwillreducequalityorquantityofEFH in
thevicinityoftheouffall.

I Indirect effectsassociatedwith theprojectareunlikelyto effectEFH. Any cumulative,synergistic,
or indirectimpactsassociatedwith oth=rprojectsplannedin thesebasins will comply with existing

I emergingdevelopmentstandardsrequiredto protecthabitatforfish species. These standardswill
or

protectwaterquality,streamhydrologicconditions,streamhabitatconditions,riparianbuffers,and
wetlands.Withexistingandemergingregulations,habitatandwaterqualityconditionsintheMiller

I Creekand Des Moines CreekwateTshedsarclikely to improve or remain at current
their condition,

whether or not other development in the watershed occurs. Finally, land areasbeing developed for

i safety/runwaypurposeswillnotbesubjecttoforeseeabledevelopmentactivities.Rather,suchareaswillberemediatedandusedforsafetybuffers.

I 6.3 DETERMINATION OF EFFECTS ON ESSENTIAL FISH HABITAT
Thisdeterminationofthe effectsof theMPU projectsevaluatedin this _ Assessmenton_ is

I made pursuantto section 305(b)(2)of the MSA.
Chinook andpink salmonhavenotbeen documentedto occurin theMiller Creek,WalkerCr_k, or

Des MoinesCr_k basinsupstreamoftheir dischargewithPugetSound(Batcho1999p_sonal
communication;DesMoinesCreekBasinCommittee1997;Hillmanetal.1999).Constructionand
operationarcnotexpectedtoadverselyaffectfreshwater,estuarine,ormarine_ ofchinookor

I pinksalmon.Althoughresultsofthisactionareintended toimprovebaselinehabitatconditionsforsalmonidsintheMillerCreekandDes MoinesCreekbasins(throughincreasedstormwater
managementandhabitatrestoration),futureuseofthestreamsby chinookorpinksalmon(i.e.,

I through strayingfrom other basins) is unlikely and notexpected. Therefore,since these two salmonspecies do not occur in these basins, construction and operationof the project will have no adverse
effect on freshwater EFH of chinook or pink salmon in the Miller Creek or Des Moines Creek

I basinsproper.BecausepotentialeffectsonfreshwaterEFH fromconstructionwilldecreasewith
distancefi'omtheconstructionsite,effectswillnotbetranmnitteddownsu'_arntoestuarineEFH.
Therefore,consmlctionandoperationoftheprojectwillhaveno adverseeffectonEFH inthe

I MillerCreek DesMoinesCreekestuaries.
or

PotentialIWS dischargesweremodeledforeffectsonwaterq,,lltyinmarine_ andshownto

, havenomeasurableadverseaffectonadultchinooksalmon.When thepotentialeffectsofthe
proposedSTIA MPU improvementson EFH ofchinookorpinksalmonintheactionareaare
comideredrelativetotheproposedconservationmeasures,theactionagenciesdet_ii,dnedthatthe

I actionwouldhave"noeffect"EFH forchinookandproposed on pinksah'non(seeTableE-l).

Coho salmon are presentwithin Miller, Walker, and Des Moines creeks and may occur in several

I wheredirectadverseeffectsofconstructioncould absentinthe
area¢ occur (particularlybeing area

ofMillerCreektoberelocated).Short-termdirectadverseeffectsoncohoEFH couldoccurfrom
., ' habitat modification and changes in water quality during construction. Effects would be limitedto

._ temporaryincreasesinturbidityandsuspendedsedimentduringconstructionand alterationofpoor
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I quality habitat. The potential short-term effects of turbidity and sedimentation would be reduced or

- avoided by construction best management practices and conservation measures. The short-term

I adverse effects of habitat alteration would be offset by the long-tcim benefits of new, high quality,
habitat features (pooPstep complexes, large woody debris, removal of rock weirs, a culvert, bridges,

native plant replacement, and enhancement of riparian zones): When the potential effects of the

I proposed STIA MPU improvements on the EFH of coho salmon in the action area are considered
relative to the proposed conservation measures, the action agencies determined that the proposed
acdon "may adversely effect" coho EFH for the short-term, but will have "no effect" on coho

I. salmon EFH for the long-term and will actually prove beneficial (Table 6-I).

Table 6-1. Summary effect determinations for salmon EFH in the Action Area.

I Common and Life Stages Essential EFH Effects
Scienafi¢ name Comidered fish habitat Determination

I Chinooksalmon Freshwaterand Estuariesof Miller and No effect
Oncorh2nchu.r_hawyt_ct_ manne phases Des Momes creeks,

marinewatersat the

I IWS Ouffall, andGreenRivet near
AuburnMitigationSite

I Pink salmon Freshwaterand Estuariesof Millerand No effect
O.gorbuscha marinephases Des Moines creeks,

marinewatersat the

/WS Ouffall
Cohosalmon Fre,,)hwaterand Miller andDes Moiaes Short-term:May adversely

.... O. ]d.rutch marinephases creeks downstreamof effect

I identifiedfeatures,marinewatersat the Long-term: No effect
IWS Ouffall, and (beneficial)

I GreenRivernearAuburnMiugation Site

I
I
I
I
I
]
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+ Introduction

I
The followingfigure is Fig_ 2, reprintedfi'omthe "Supplement. BiologicalAssesm_entfor

I Se,_e-TacomaInternationalAirportMasterPlanUpdateimprovemems.(Parametrix2000d)".This
figureis referredto in Section5.2.1.3of the abovetext,andis providedto assistthere_cr of this

i document.

I
I
I
I
q
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' Introduction

I
The following figures are Figures 4.1-3, reprinted firm the "Natural Resource Mitigation Plan

I (Parametrix 2000b) and 7-5, reprinted from the "Biological Assessment for Seattle-Tacoma
InternationalAirportMaster Plan Update improvements. (FAA 2000)". These figures are referred
to in Section 4.0 of the above text, and are provided_oassist the reader of this document.
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