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EXECUTIVE SUMMARY

This Biological Assessment (BA) is plt_ared for reinitiation and imtiation of consultation by the
Federal Aviation Admimstragon (FAA) and initialion of com'uh_on by the U.S. Army Corps of

Engineers (ACOE) with the U.S. Fish and Wild[i[c Service (USFWS) and the Nation_ Marine
Fisheries Service (NMFS) (the Services) under Section 7 of the End_gered Species Act (ESA).
Section 7(a)(2) of the ESA requires federal agencies to ensure, in consultanon with ).heServices,
•,hat _eir actions do nol jeopardize listed species or adversely modify their designated cnbcal
habitat. To fulfill the requirements of Section 7, action agencies must reinitiate (or initiate)
consultation if new species are listed or critical habitat designated that may be affected by a
discretionaryagencyaction.See 50 C.F.R.§ 402.16;50 C.F.R._402.03.As discussedbelow,
recentlistingsofsalmonidsbytheServicesserveasthebasisforthisESA Section7consultation.

Section305('0)oftheMagnuson-StevensActandassociatedimplementingregulationsprovidethat
Federalagenciesmust consultwithNM_S concerningallactionsthatmay adverselyaffect
designated essential fish habitat (EFH). NMFS EFH guidance documents provide that EFH
consultations should be combined with ESA consultations to accommodate the substantive

requirements of both Acts. Therefore, the enclosed BA analyzes the effects of FAA and ACOE
actions on designated EFH.

On July 3, 1997, FAA issued a record of decision (ROD) for _q_provingMaster Plan Updates
(MPU) development actions that were adopted by the Port of Seattle (Port) on August l, 1996, as
amended on May 27, 1997. These actions were necessary for FAA to provide support for:. (1) a
new 8,500 fl dependent ah- carrierrunway; (2) a 600-foot ex'mmon of runway 34R; (3) extend
runway safety areas to meet FAA standards; and (4) for various landside MPU improvements
scheduled to be completed through the year 2010. FAA is presently consulting with the Services
over construction of navigation aids, future grants, and grants issued since May 24, 1999 related to
implementation of certain Seattle-Tacoma International Airport MPU (STIA) improvements. This
consultation also covers FAA's future approva] of certain passenger facility charges (PFCs) for
collection and use authorizations related to implementation of MPU improvements.

The ROD was based on a multi-year environmental process which included a February 1996 Final
Environmental Impact Statement (FEIS) and a May 1997 Supplemental EIS (SEIS) prepared for the
MPU development project. A BA was prepared in support of the ROD, which analyzed the effects
of relevant MPU actions on the bald eagle and the peregrine falcon. That BA concluded that the
proposed actions were not likely to adversely affect the species. FWS concurred with that
determination.

On March 24, 1999, and November 1, 1999, respectively, the Services listed Puget Sound chinook
salmon and Puget Sound bull trout. The FAA is now reinitiatmg and initiating formal conmdtafion
withtheServicesforthesespeciesovercertainactionsforwhich itpossessesdiscretionary

I

In accordance w_th applicable regulauom, the FAA designated the Port of Seattle as t_ non-Fedend representative for

the purposes of preptrmg tim btologtcal assessment. See 50 C.F.P,. § 402.08.
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_. involvement or control. Through this BA the ACOE also initiatm formal consultation with the

Servicesconcerningitsapprovalofa CleanWaterAct (CWA) Section404 permitapplication
pertainingtotheSTIA MPU improvements.

The STIA MPU improvements are necessitated by the growing inability of the airport to efficiently

supportexistingand_tureregionalairnaveldemands.Airportactivity-isexpectedtoincreaseasa
resultof regionalpopulationgrowth,regardlessof theseproposedimprovements. MPU

improvements,whichareintendedtoreducedelaysinaircraftoperations,includeupgradingthe
roadwaysystem,terminalspace,gates,cargo,andfi'eightprocessingspacetoimproveefficiency,
reducecongestion,andimprovethequalityofserviceprovidedtothecommunity.

ThisBA concludesthattheproposedFA.AandACOE actions:(1)"'mayaffect"butare"notlikely
toadverselyaffect"baldeagles,PugetSoundchinooksalmon,andPugetSoundbulltrout;(2)"may
affect"butare"notlikelytodestroyor adverselymodify"designatedcriticalhabitatofchinook
salmon;(3)withintherangeofexpectedcircumstances,willhave"noeffect"on marbledmurrelet
oritsdesignatedcriticalhabitat;and(4)willnotadverselyaffectdesignatedpelagicorwestcoast
groundfishEFH.

LISTED SPECIES ADDRESSED

ConsultationwiththeU.S.FishandWildlifeService(USFWS) andtheNationalMarineFisheries
Service (NN_S) identified the endangered peregrine falcon (Falco peregrinus), threatened bald
eagle (Haliaeetua leucocephalus), and threatened Coastal/Puget Sound bull trout (Salvelinus
confluentua) as potentially occurring near the project. Subsequently, peregrine falcons were delisted
on August 25, 1999, and thus are not addressed further in this report. Marbled mutrelet

(Brachyramphua marmoratus) were reported to the ACOE as occurring in the project area in
November 1999. In December 1999, and dates thereafter, the potential presence of marbled
murrelets in the action area was discussed with USFWS and it was concluded they would be
addressed in a revised BA.

NM'F$ identified Puget Sound chinook salmon (Oncorh.vnchua tshaw_cha), a threatened species,
as also occurring in the project vicinity. NMFS has also designated critical habitat for Puget Sound
chinook salmon in the project vicinity.

PROPOSED ACTION

Implementing the STLA MPU will involve the construction of nmways, taxiways, borrow areas,
runway safety,areas (RSAs), FA.Aand navigation aids (e.g., the new AirportTraffic Control Tower,
airport surveillance radar [ASR], and airportsurface detection equipment [ASDE]), airfield building
improvements, terminal and air cargo area improvements, roads, parking, the South Aviation
Support Area (SASA), stormwater management facilities and the Industrial Wastewater System
(IWS) facilities. Implementation of the STLA MPU also involves acquisition and demolition of
certain structures and soundproofing others together with relocation and transaction assistances. At

this time, FAA is consulting over construction ofthe FAA conu'ol tower and navigation aids, future
re'ants, and grants issued since May 24, 1999 related to implementation of certain STLA MPU
improvements,and approvalof certainasyetunapprovedpassengerfacilitycharges(PFC) for
collectionanduseauthorizationsrelatedtoimplementationofMPU improvements.Includedinthe
proposedactionwillalsobe therelocationofMillerCreek,thedevelopmentofavianhabitatata
mitigationsiteneartheGreenRiverinAuburn,andcertainotheractionsforwhicha CWA Section
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404 permit is re_uirod f1"omACOE. The "action area" for th/s proposed action was determined to
be the area of the _port project co_n'uc_on and vicinity where dirvct, redirect, or cumulative
effects could reasonably be expected to occur (i.e., the aquatic habitat of Miller, Des Momes, and
Walker creeks downsn'eam of the _drpon and the associatvd nearshore cst'uary,and the rWS Puge!
Sound outfaIl).: The Auburn wetland mitigation site and vicinity, wht_-c mdir_), or cumulative
effects could reasonably occur, are also mcludvd in the action area.

WATER AND FISH RESOURCES

Potential effects of the proposed MPU were evaluated m the BA by first considering the water and
fish resources (critical habitat) present in the identified action ar_ Two primary, hydrologic
systems are located in the action area--Miller Creek Basin and Des Moines Creek Basin.
Additionally, the Auburn Wetland Mitigar_on site is located within the Greer:Duwamish
Watershed. The Miller Creek watershed drams approximately 8 mi2 of predominantly urban area,
mostly within the cities of Burien and SeaTac, and provides habitat for coho salmon (O. K_suwh),
threespine stickleback (Gasteroseus aculeatus), pumpkinseed sunfish (Lepomis g_bbo_us), black
crappie (Pomoxis nigromacularus), and cutthroat trout (O. clarld). Walker Creek, a tributary of
Miller Creek, joins this creek approximately 300 fl up,ream from the mouth. A highly urbanized
watershed that is estimated to be 23 to 49.4 percent impervious surface, the Miller Creek basin has
undergone extensive alteration. The result is that the riparian and s_.arn habitats available for fish
use are degraded.

The Des Moines Creek watershed covers about 5.8 mi2 of predominantly residential, commercial,
and industrial area lying within the cities of SeaTac and Des Moines, and a small area of
unincorporated King County. The native salmonids present in parts of Des Moines Creek include
chum (O. keen) and coho salmon, cutthroat and _eelhead (O. my/ass) trout as well as the non-native
warmwater fish species purnpkinseed sunfish (Lepomis g/bbosus) and largemouth bass
(Micropterus salmoides). The approximate area of impervious surface in the Des Moines Creek
basin is estimated to range from 32 to 49 percent. Overall, urbanization has degraded the aquatic
habitats in Des Moines Creek.

The Green River watershed comprises some 482 mi". Of the more than 30 fish species identified in
the Green River basin, eight are anadromous salmomds, including chinook salmon, coho salmon,
sockeye salmon (O. nerka), chum salmon, pink salmon (O. gorbuscha), stcclhead, coastal cutthroat
trout, and bull trout (Salvelinus confluentus). Within this watershed` a 67-acre (ac) parcel of land
west of the Green River in the City of Auburn has been chosen to provide off-site wetland habitat

mitigation by creating in-kind replacement of wetland habitat functions, primarily for avian species.
Additionally, overwimering bald eagles use the Green River for foraging, and may perch in trees
located 300 fl from the miugation site.

Natural and hatcher5' populations of chinook salmon are currently found m the Green/Duwamish
River watershed, the Puyallup River watershed, and in the marine areas adjacent to the mouths of
Miller and Des Moines creeks. Recent spawning surveys of Miller, Walker, and Des Moines creeks

: A water tower will be conslzucted m the Ouffall 012 and 013 subhasm._ that dram to GiUiam Creek and the C.neen

Paver. This project will redevelop extsrmg angg'rvlous surfaces and have no h'npact on GiUiam Creek or the Gree_
Paver,asd_scu_sedm theBA.
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havenotobservedanyuseofthcsccreeksby chinooksalmon.Additionally,thereisno evidenceto

- supportthehistoricaluseofthesecrtmksby chinookforspawningorrearing.

The fi-eshwater portions of both Miller and Des Moines cr_ks do not contain essential critical

habitat features; rather, such features are limited to the estuary artmsofboth creeks. While parts of

both creeks are accessible to these fxsh, there is no documented historical use of either creek by
chinook salmon. Additionally, the general features (habitat flow regime and morphology) are not
conducive to chinook use for spawning or rearing. Critical habitat for chinook salmon is restricted
to the mou_s of Miller and Des Moines treks where salinities would support use of this species m

its marine life-stages. Outmigrafing juveniles that have completed their osmotic .adjus_ent to
marine salimties (i.e., smoltification) do not return to freshwater during the first year. Similarly,
renaming adults do not enter fi-eshwater until they reach their natal stream for spawning. Future use
ofth_streamsby chinook(i.e.,throughstrayingfi-omotherbasins)isunlLkelyand notexpired.
This is becausethe overallcharacteristicsof thesebasins,includingspawning sub=uate
accumulationsand particlesizes,steam width,and hydraulicconditionsappearinadequateto
supportchinookon along-termbasis,evenunderrestoredconditions.Cons_mmtly,fishmigrating
inPugetSoundandpassingthemouthsofMillerand Des Moinescr_kswilluseonlythecr_k
estuariesforfee.clingandresting.

The Green River, adjacent to the Auburn wetland mitigation site is critical habitat for chinook
salmon. At this location, the nver is a migration corridorfor adult salmon returning to spawn in the
fall, and for juvenile chinook out-migrating to Puget Sound during the spring months. During fall
and early winter months, salmon would undergo intragravel development. During winter and spring
months, juvenile salmon would be expected to rear in the

- Although the USFWS has not defined critical habitat for bull trouL analysis of the needs for this fish
indicate that it is highly unlikely that Miller and Des Moines creeks provide the habitat features
required, other then estuary habitat for anadromous adult and semi-adult bull trout that may be
present in Puget Sound. These creeks do not meet this species' cold water ternporana_
requirements.

WILDLIFE RESOURCES

Bald eagles, which arc present in the action area, have established nesting sites and foraging perches
in these areas that could be potentially affected through various disturbances. OveraU, construction
and operation of the airport during and aRcr implementation of the MPU improvements art not
expected to adversely effect bald eagles. Additionally. construction of the Auburn Wetland

Mitigation site is anticipated to provide habitat to waterfowl (eagle prey), and thus provide potential
benefit to wlntenng eagles nests or forage sites. Consequently, an overall det_,,,ination for the
STLA MPU improvements project was made that this project "may affecL" but is "not likely to
adversely affect" bald eagles (Table E-I ).

Marbled murrclets are much less likely to be present in the action area, but they have been observed
in Puget Sound (greater than 1.5 miles fzom proposed construction). Designated critical habitat for
marbled murrelets (old growth forest) does not exist in the project vicinity. Given the rarity of
marbled murrelets in adjacent marine waters, as well as the distance between STIA and these
marine waters, the water quality benefits to be derived fi'om the STIA MPU, the absence of marbled

murrelet designated critical habitat in the action area, and the very low probability of an airm'aR
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.- striking a murrelet, the project was determined to have "no effect" on marbled murrelets or its
.... cnt/ca]habitat(TableE-l).

Table E-I. Summary. effect determilmliom for wildlife species.

Commonand ESA LifeStages Effects
Scwnnficname Smuts Comidercd cnucalHabitat De_'rmmaQon

Baldeagle T Nesti_ and Notickmifwd Mayaffect,nothkely
Hahaeeru_leucocephalcu wimem_ toadvenuflyaffect

MarbledMurrelets T N_ and Nonepresent Noeffect
Brach)'ramphusmarmoratus foraging

T ffi threatened

WATER QUALITY IMPACTS AND MITIGATION

Potential water quality impacts to Miller and Des Moines creeks, resulting from construction and
operation of MPU improvement projects and associated mitigation actions,includeconsu'uction
sedimentation, 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 flocculat/on agents, and
changes in base and peak flows). Potential water quality impacts in the proposed MPU action area
related to operations include changes in storm water quality and quantity associated with increased
impervious surfaces, airport anti-icing and de-icing operations, application of nutrients and
pesticides to landscape management areas, as well as hydrology changes in hydrology affecting
Miller and Des Moines creeks.

Operations at STIA following implementation of the MPU projects could affect water quality
through the discharge of conventional pollutants and chemicals used in ground and aircraft de-icing
to adjacent creeks, and the discharge of these same chemicals to the Puget Sound in IWS effluent.
Overall, the MPU improvements will result in a greater volume of stormwater undergoing detention
and treatment. This will be accomplished through retrofiring areas currently inside and outside of
the project area as these improvement projects are completed as well as detaining and o'eat/ng all
stormwater associated with new impervious surface. An additional result of the retrofitting will be
reductions in copper and zinc currently discharged to Miller, Walker, and Des Moines creeks
through the collection and routing of stormwatcr to the IWS systern that currently goes to these
creeks. The concentrations of zinc and copper in this stormwater will be either unchanged from
existing baseline conditions or lower than stormwater currently discharged from areas lacking water
quality, treatment. Therefore, the proposed actions will not increase the exposure of chinook salmon
or bull trout to copper or zinc am'ibutable to the M:PU improvement projects at the mouths of Miller
or Des Moines Creeks. Similarly, in the unlikely event that either adult chinook salmon or bull trout
could wander into these creeks, the proposed action will not increase their exposure to zinc and
copper. Additionally, chinook critical habitat present at the mouths of Miller and Des Moines
creeks will not be adversely affected by any changes in water quality related to MPU project
construction or operations.

Analysis of aircraft anti-icing and de-icing fluids (ADAFs) used at STIA as well as the projected
ioadings of copper.and zinc to stormwater and IWS effluent indicate that the concentrations of these
chemicals will not significantly impact either chinook salmon or bull trout or at the IWS outfa]l or
these fish or chinook critical habitat present at the mouths of Miller and Des Moines creeks. For
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.... example, this analysis found that all types of ADAFs used at STIA are present at maximum
concentrations in stormwater or IWS effluent at least seven times below their relevant toxicity
thresholds to chinook salmon or bull trout. Similar comparisons of relevant toxicity thresholds to
the predicted amounts for zinc at the IWS outfalI indicates that these concentrations arc 4 to 64
times below the LC50 value for chinook and 20 to 300 times below the LCso value for bull trout for
the time periods assessed. Copper concentrations in the vici.,fity of the outfail are predicted to be
between 1.4 and 21 times below the chinook LCS0 and 4 to 55 times below the bull trout LCSO,

None ofthepredictedconcentrationsofzincorcopperatthemouthsof Millerand Des Moines
creeksfortheseexposureperiodswillresultm anysignificantadvt_'scefft_,.son chinooksalmonor
bulltroutortheircriticalhabitatoverthe49 ytmrsthatweremodeled.Thisconclusionisbasedon
theseobservations:(I)zincconcentrationsintmchexposurtlocationarealwaysbelowtheadverse
affectslevel;(2)copperconcentrationsatthemouthsofMillerand Des Momes creeksarcalways
below thebrooktrout_ copper,toxicityvalue,(3)copperconcentrationsforexposuredurations
relevantto the toxicitytestsused to developthesetoxicityvalues(96 hoursor more) are
significantlybelowthechinookcoppertoxicityvalues;(4)copl_.rconcm'ttrationsattheMidway
SewerDistrictOutfall10metersormore fi'omthediffus_portsam significantlybelowthetoxicity
values,and(5)bioavailableconcentrationsofcopperandzincm MillerandDes Moinescreekswill
likelybemuch lessthanthosepresentedhere.The activeforagingbehavioroftheadultchinookand
bulltroutthatcouldbepresentinthevicinityofthemarineoutfallwillfurtherreduc_theirexposure
tothesechcrmcals.

The effectofstormwaterrunoffon criticalhabitatdownstreamofthePortdischargepointswas also
assessedthroughtoxicitytestingofMillerCreekand Des Momes Cr_k downstreamof STIA

stormwateroutfalls.These testsdcmonswatedno toxicityto eitherfatheadminnows or the
invertebrate,Dapkaiapulex.Inadditiontoinslav.amsamples,whole-cfflucmttoxicity(WET) testing
ofSTIA storrnwaterdischargeoutfallsusingthesesame testorganismswas performed.Overall,
thesetestsdemonstratedanoveralllackoftoxicityinsamplesconsistingof100percentstormwater
fromPortdischargeson samplesreflectiveofthefutureconditionsaftertheMPU projectshave
beencompleted.

Allidentifiedwaterqualityimpactswillbe mitigated(tomaintainorimprovetheexistingbaseline
condition)by establishingand maintainingwaterqualitytreatmentbestmanagementpractices
(BMPs).TheseBMPs arenotonlyprotectiveoflistedspeciesandtheircriticalhabitatbuttheyalso
meet or exceedtherequirementsof theWashingtonStateDepamnentof Ecology's(Ecology)
Manual(Ecology1992).Additionally,existingdevelopedareaslackingBMPs consistentwiththe
Manual will be retrofitted with water quality treatment BMPs, to the maximum extent practicable,
to further protect listed species and their habitat. The MPU improvements will treat both new
pollutant generating impervious surface (PGIS) and existing impervious areas in a ratio of 1:1.89

(for each acre of new impervious surface, 0.45 ac of existing impervious will be retrofitted).
Additional measures to mitigate water quality impacts include source control and the operation and
expansion of an IWS to treat stormwater runoff generated from high-use areas.

3

Brook tzout were used as a surrogate for bull tzout m tiersanalysts. This was necessary due to the tmavailability of
pubhshedbull _'outtoxicl_ dam.
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InadditiontotheproposedwaterqualityBMPs, exisdngdegradedwetlandsintheMillerCreekand
" Des Moines Creek basins will be enhanced to: (1) restore water q.aHty functions, (2) benefit water

qualit).'by eliminatingexistingpollutionsom'cesfromagricultu_land,(3)increasescrdingand
mechanicaltrappingofparticulates,(4)removemetalsandothertoxicsthatbindtoparticulates,(5)
reduceand bindmetalsm hurnicmaterial,(6)biologicallyremoveand uptakenutrients,and (7)
enhancetheMillerCreekbuffer.

HYDROLOGIC IMPACTS AND MITIGATION

M:PU improvementswillincreaseimpervioussurfaceareasintheMiller.Creekand Des Moines
Creekwatersheds,whichcouldfta'_erincreasestormwaterrunoffrates,volumes,and pollutant

loadszo.,hereceivingsn'eams.Additionally,thefillingofwetlandscouldaffectstormwaterstorage,
groundwaterrecharge,andgroundwaterdischarge,allof whichcouldaffectthehyctrologyof
surfacestreams.

The Port will construct stormwaterconveyance, detention, and tmannent facililies to manage runoff
from both newly developed project areas and existing airport areas, as de.scribed below. The net
result of flow controls for the MPU improvements will be to reduce peak flows in Miller, Walker,
and Des Moines creeks downsnv.am of the STIA discharges. These actions will enhance baseline
hydrologicconditionsinthesu'eamsandassociatedestuaries.The targetflowregimewillachieve
thelevelofflowcontrolrequiredby regulationsandreduceflowsinthesue.amchannelstoastable

conditionthatreducessedimentationinthecreekestuarieswbem chinookcriticalhabitatispresent.

The Porthasproposedmitigationm eachwatershedtocomps)anteforanypotentialreductionsin
baseflowsm MillerandDes Moinescreeks.Thiswillbeaccomplishedthroughtheacquisitionof
realpropertyintheProjectArea,whichwillconcomitantlytransferallwaterrightsassociatedwith
thesepropertiestothePort.On MillerCreek,thePortisacquiringandwillceaseexerciseofwater
rightpermits,certificates,and claimsassociatedwithacquiredproperties.Additionally,any
unapprovedwateruseswillbe terminatedoncethesepropertieshavebeenacquired.The Portis
currentlyproposingtotransferthesewaterrightsintheMillerCreekdrainagetotheWashington
Dcpa_.mentof Ecology'sTrustWaterRightsProgram'.On Des Moines Creek,thePortwill

augmentflowusinganexistingwelltowhichitah'cadyhasallrequiredwaterri_;hts.The effectsof
theseactionswillcompensateforany potentialreductionsin base flows"relatedto MPU
ImprovementprojectsinMillerorDesMoinescreeks.

AQUATIC HABITAT IMPACTS AND MITIGATION

Wetland and streamhabitatimpactsresultingfi'omMPU improvementsincluderelocating
approximately980 i_ofMillerCreekandthedirectpermanentfillingof 18.33ac ofwetlandsas

wellastemporaryconstruclionimpactsto2.17acofwetlands.Impactstoso'earnsresultingfi'om
MPU improvementsincludefillingapproximately980ftofMiUerCreek.

Severalon-sitemitigationelementsareproposedtocompensatefortheMPU improvementprojects'
potentialimpactstosue.am,wetlands,and_uatichabitat.The mitigationestablishes48.06acofon-

'Suchatransferwillbedependentonacceptanceby Ecology.
5
MaintenAnceofbaseflowswallensuxeadequateflowsoffi'eshwaterattheestuariesofthemouthsofMill_and Des

Momes creekswherec'nucalhabltatforchinooksalmoncanbefound.
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site wetland enhancement and _ buffer that will b¢ restonal and protected in perpetuity from

- future development. In-basin mitigation is din_ed toward r_.oring all impacted wetland and
streamfunctions,exceptavianhabitat.In-basinmitigationisalsodirectedtowardremovingcertain

existinglanduseconditionsthatdegradeon-sitewetlandandaquatichabitat.Mitigationforwildlife
habitat(birdandsmallmammals) isprovidedout-of-basraandconsistsofcreatinga large,high-

quality wetland system in the city of Auburn a1 the rnitiganon site. Overall, this mitigation will
maintainorenhancebaselineconditionsm thecr_ksandcriticalhabitatm theirestuaries.

EFFECTS DETERMINATION FOR CHINOOK SALMON

ChinooksalmonhavenotbeendocumentedtooccurintheMillerCr_k` WalkerCreek,orDes

Moines Creek basinsupstreamof theirdischargewithPugetSound ('Batcho1999,personal
communication;Des MoincsCreekBasinCommittee1997;I-lillman¢tal.1999).Therefore,direct

effects of construction and operation are not expected to affect the freshwater life stages or critical
habitat of chinook salmon. Although results of this action are intended to improve baseline habitat
conditions for salmonids in the Miller Creek and Des Moines Creek basins (through increased
stormwater management and habitat re_'toration), future use of the uacan_ by chinook (i.e., through

straying from other basins) is unlikely and notexpected.Therdore,sincechinooksalmondonot
occur in these basins, construction and operaaon of the project will have no effect on fi-eshwmer

stages of chinook salmon in the Miller Creek or Des Moines Creek basins proper. When the
potential effects of the proposed STIA MPU improvements on chinook salmon and its estuarine and
marine habitats in the action area are considered relative to the proposed conservation measures, the
action agencies determine the proposed action "may affect" but is "not likely to adversely affect"
this species and "'may affect" but is not likely to destroy or adversely modify designated critical
habitat (see Table E-2).

-- EFFECTS DETERMINATION FOR BULL TROUT

Bull trout are not known to have occurred in the Miller Creek and Des Moines Creek watersheds,
and they have not been found in recent creek evaluations (Batcho 1999, personal communication;
Des Moines Creek Basin Committee 1997; Hillman et al. 1999). Therefore, construction and

operational phases of the proposed action will have no direct or redirect effects on freshwater phases
of bull trout in Miller or Des Moines creeks. Anadromous phases of bull trout originating from
other Puget Sound basins could potentially inhabit nearshore marine areas at the outlets to these
basins. When the potential effects of the proposed STIA MPU improvements on bull trout and its
estuarine and manne habitats in the action area are considered r_lative to the proposed conservation
measures, the action agencies deten,ane the proposed action "may affect" but is "not likely to
adversely affect" this species (see Table E-2).

Table E-2. Summa_" effect determinations for fish species.

Common and ESA Life Stages Effects
Soenq/ic name Statu._ Consldeted Cntical Habitat DemrmmaUon

EstuariesofMillerand

Chinook salmon T Freshwater and Des Moines creaks and May aft'cot, not likely
Oncorhynchus tsha_)'Lscha marine phases Marine Waters at the to adversely affaet

IWS Ouffall

Bull trout T Freshwater and Not idcnlified May affect, not likely
Salvehnus con/7uenms marine phases to advel_iy affect

T = threatened
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- 4. WATER AND FISH RESOURCES

Baseline watershed and fish habitat conditions in drainage areas affected by MPU improvement

projects are described below. The effects of the projects on listed species are evaluated in Chapter
9. The distribution of fish species in Miller, Walker, and Des Moines creeks is shown in Figure 4-I.

Effects were evaluated in terms of criteria (no effect, may affect, beneficial, insi_ruficant, and
discoumable) defined by the NMFS (1996), Washington Habitat Conservation Branch in its A
Gu:de to Biological Assessments (revised March 23, 1999) and Maidng Endangered Speczes Act
Determinations of Effcct for Individual or Grouped Actions at the Watershed Scale (N'/vlFS 1996):

May affect, not likeh' to adversely affect is the appropr:ate conclusion when the effects on
the species or crmcal habitat are expected to be beneficial, discountable or insignzficant.
Beneficial effects have contemporaneous positive effects, without any adverse effects to the
species or habitat. Insignificant effects relate to the size of the impact and should never
reach the scale where take occurs. Discountable effects are those _wremely unlikeh, to
occur Based on bestjudgement, a person would not (1) be able to meanin_C'ully measure,
detect, or evaluate insignificant effects; or (2) expect discountable effects to occur.

The effects determination (Chapter 9) for each fish species is made based on the extensive
mitigation measures to protect and maintain baseline conditions incorporated into the project (see
Chapters 7 and 8). These mitigation measures include mitigation for potential water quality impacts
(Section 7.I ), increases in stormwater runoff (Section 7.2) and for impacts to $u'eam and wetland
habitat (Section 7.3) Tabulated summaries of baseline conditions for Miller Creek, Des Moines

Creek, the creek estuaries, and the Green River near the Auburn Mitigation Site are presented
below.

4.1 HYDROLOGIC SYSTEMS

STIA drains to Miller Creek (and its Walker Creek tributary), Des Moines Creek, and the Green

River via Gilltarn Creek. STIA's N'PDES-Permitted stormwater outfalls are shown in Figure 4-2.
STIA's N'PDES-permit_ed IWS outfall to Puget Sound is shown in Figure 3-3.

4.1.1 Miller Creek Basin

The Miller Creek watershed drains approximately 8 mi" of predominantly urban area. mostly within
the cities of Bunen and SeaTac (see Figure 3-2). STIA facilities located in this basin include the
north end of runways 16L and 16R and north air cargo facilities, an area of about 162 ac
representing about 3 percent of the watershed. Flows in Miller Creek originate at Arbor, Burien,
Tub, and Lora lakes, Lake Reba, and from seeps located on the west side of STIA.

The uppermost reaches of Miller Creek (above approximately river mile [RAM]4. I), extend north of
SR 518. The Hermes depression, tn the northwestern pan of the basin, is artificially drained and
piped to a tributary to Arbor Lake. This portion of the watershed drains a gently rolling plateau
between the Duwamish/Green River valley and Puget Sound. Although the watershed is generally
highly developed, several small bogs, depressions, and wetland lakes remain in the upper basin; this
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.... - area formerly had a more e_ve network of he.adw_" wetlands _ buffered the stream from
winterstormsandprovidedrechargeduringsummerdryperiods(May 1996).

InreachesdownstreamofI= AvenueS.(RM 1.8),MillerCreekflowsthroughawell-incisedravine

and cuts through glacial materialbefore entering Puget Sound _,iaa small estuary. The outlet stream
from Bunen Lake enters the ravine reach at RM 1.2. A sewage trea_erd plant operatesalongside
Miller Creek at approximately RM 1.0. Walker Creek, an arautromous fish-bearing streamthat
on mnates in wetlands west of STIA and SR 509, enters Miller {:reek approximately 300 fl upstream
of its mouth, m aparkjust upstream of the Miller Creek esmm3,(see Section 4.1.2).

A waterfall, which drops over a hardpan lip at about RM 3.1, has been described as a complete
barrier to upstream migrations of anadromous fish (Williams et at. 1975; Ames 1970). That
assessment agrees with local hiszoncal anecdotes that make many references to salmon in Miller
Creek up to about the waterfall location, but not beyond (see Figure 4-1). Recent spawning surveys
conducted by Trout Unlimited (Batcho 1999, personal communication) have also identified this
waterfall as the upper limit to coho salmon distributions in Miller Creek.

While this waterfall appears to serve as an effective migration barrier based on these reports,
empirical information suggests that salmonids may be capable of leaping the waterfall. Paramezrix
measured hydraulic conditions of the waterfall on November g, 1999, during the period when
spawning coho salmon are present in Miller Creek. On this date, stream flow was estimated to be
12 cubic fl per second (cfs) and was below bank-full conditions. The vertical drop of 4 fl (measured
fi'om the upstream crest to the surface of the plunge pool) was within the maximum jumping height
(7.3 fl) reported for coho salmon (Reiser and Peacock 1985). The plunge pool at the base of the

_ waterfall was 5.7 fi deep and exceeded the vertical drop by more than 1.25 times, thereby providing
good leaping conditions for upstream migrants (Smart 1962). The falling water enters the plunge
poolata nearly90-de_eeangle,allowinga standingwave todevelop,whichprovidesfishwith
additionalverticalmomentum tosurmountthefalls.Waterupstreamofthecrestisapproximately6
inchesdeep,whichisthemimmum depthnecessaryforsuccessfullandingbycohosalmon(Powers
andOrsborn1985).SurfacevelocitiesmeasuredupstreamofthefallscrestrangedfromIIto12fl
persecond,withinthelimitsofsustainedand lowerdartingswimming speedsreportedforcoho
salmon(Bell1973).

While theseobservationssuggestcoho salmonmay be physicallycapableof ascendingthe
waterfall,severalfactorsmay explainwhy theyhavenotbeenreportedupstreamofthislocation:

• Hydraulicconditionsarevariabledunngthespawningseason,andarenotoftenconducive
to ascendingthe falls.

• Observationsof spawningcohoin Miller Creek are limited, and may not have occurred
whencohosalmonmay havebeenpresentabovethe falls.

• Upstreamhabitatconditionsare not favorableto theperpetuationofcoho salmoncapableof
ascending the waterfall.

• The need to ascend the waterfall may be density dependent and coho salmon do not occur in
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.
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.... Sampling has found threespine stickleback (Gazterosteus aculeatus), pumpkinseed sunfish
(Lepomiz gibbosus), black crappie (Pomoxis nigromaculatus), and cutthroat trout (O. clarki) in
Miller Creek above these falls (see Figure 4-1; Paramctrix 1999a). The warmwater fish species are
associated with Lora Lake and Lake Reba, and the lower velocity, fine substrate reaches of upper

Miller Creek. Only coho and cutthroat were found rearing below the fails at RM 3.1 ('Paramecix

1999a). However, chum salmon (O. kern) also spawn in lower Miller Creek fflillman et al. 1999).
During these surveys, no chinook or bull Iroutwere observed.

Downstream from the falls, culverts under 1= Avenue S. and roads near RaM 2.0 have been

evaluated as impassable to fish (Williams et al. 1975; A.rr,:s 1970). However, adult coho have been
found upstream of the culvmls (Batcho 1999, personal communication).

The lower basin has benefited from instream habttat restoration conducted by Trout Unlimited. The

goal is to increase the pool to riffle ratio of stream project segments from the original value of 13:87
calculated when work begat', in the 1980s, to a level approaching 50:50 ('Batcho 1999, personal
communication). The goal is to also improve pool quality for rearing juvenile salmonids and
increase habitat complexity. Coho salmon rein.ruing to the lower basin appear to have responded
favorably; recent returns number about 300 adults per year. In f_lly restored habitat, the expectation
is that Miller Creek would support between 700 and 1.200 adult coho per year ('Bateho 1999,
personal communication).

Miller Creek enters Puget Sound through a private park in the City of Normandy Park. During low
tide, the stream flows onto a low-gradient rocky beach composed of3-inch-minus =?coarse and fine

gravels embedded with sand. To thenorth, for several hundred feet, theordinary high water mark
(OHWM) is defined by breakwater walls protecting residential property. To the south, for
approximately 200 fi, the OHWM is defined by wrack 18and LWD. The mouth of Miller Creek is
affected by tidal activity, which alters stream morphology for approximately 150 ft upstream.
Along this tidal channel, the stream is approximately 15 fi wide with overhanging salt marsh

vegetation including Pacific silverweed (Potentilla pacifica), saitweed (Atriplex patula), and sedge
(Carex sp.). This 15 fl by 150 fl (~ 0.05 acre) area comprises the estuarine area of Miller Creek. =
(See Section 4.1.2 and Appendix G for further details.)

Low numbers of chum salmon redds were reported by Hillman et al. (1999), who tallied five churn
redds in the lower 2.8 km (1.75 mi) of Miller Creek during the 1998-1999 spawning period. These
redds were all below 1St Avenue S. Chum salmon commonly spawn in lower stream or river
reaches, close to tidewater; they are less exacting in their choice of spawning material than other
Pacific salmon. Because emergent fry migrate quickly to saltwater, instream habitat is less critical
to their success than for species such as trout or coho, which rear for one to two years in the stream.

The confluence of Miller and Walker creeks is approximately 300 fl upstream from the mouth of
Miller Creek. Upstream from the confluence, Walker Creek has a diversion pipe that draws water
into a small pond impounded by a control weir. Water leaving the pond enters Miller Creek

17
lndzcatmg that 95% of the gravel present would pass through a 3.inch screen.

18
Wrack ts seaweedand othermarine debris that iscastup on shore.

_ Thtsestuary,mayhavebeenlargerpriortodeveloprntmtofaprivateparkmthevlcuuty.
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approximately 10 fl upstream of the outfaU to Puget Sound. The 3-fl-wide channel is incised
approximately 1.5 fl and is tidally influenced from the confluence with Miller Creek to
approximately 100 ft from the control weir. Salt marsh plants occur near its confluence with Miller
Creek. and cat-tails (T3pha larifolia) dominate the channel upstream near the control weir.

Estimates of impervio_ sm'faceswithin the Miller Creek basin range from 49.4 percent based on

aerial photo analysis (May 1996) to 23 percent using digitized land use ,4,,a and Geographic
Information systems (Parametrix 1999b). King County Surface Water Management (1987) reported
an intermediate value of 40 percent 2°.

Condition of Fish Habitat in Miller Creek

The Washington Depargnem of Fisheries reported that Miller Creek had undergone extensive
alteration and "'totaldeterioration'"due to heavy residential and commercial growth in the drainage

in the early 1970s (Williams et al. 1975). Stream conditions necessary to adequately support
spawning and rearing of salmonids "were virtually nonexistent" upstream of 1" Avenue S. (RM 1.9)
due to excessive amounts of sand and silts that comprised 70 to 100 percent of the bottom subs_'ate

(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 volume and
rate of storm flows, promoted erosionand mass wasting processes, and destroyed riparian habitat
and vegetation. :j These factors (summarized in Table 4-1) had greatly reduced the habitat quality
of streams, which in turn affect fish populations.

Miller Creek Stream surveys have been completed by Trout Unlimited (1993), Ltmhessa (1995),
Parametrix (1999a), and Hillman et al. (1999). The 1995 survey by Luchessa was conducted as a

- Level I Stream Special Study using King County methodology (King County Building and Land
Development 1991). Surveys agreed on Miller Creek's deteriorated habitat, particularly in the
upper basin above RM 1.9. Factors contributing to loss ofinstream habitat included: degradation of
water quality by pollutants, sediment, eutrophication of lakes and wetlands, and filling of wetlands;
loss of protective streamside vegetation: loss of instream large organic debris, natural meanders, and
other diversity. In addition, high water temperatures in Miller Creek during the summer constitute a
water quality concern, as do high fecal coliform counts, low dissolved oxygen (DO) levels, and
residues of lawn and garden chemicals, especially in the upper reaches (Parametnx 1999a).

In Miller Creek, benthic macroinvenebrate sampling near the MPU projects found benthic index of
biotic integrity:: (B-IBl) scores of 10. These scores are similar to ,scores observed in other urban
streams subjected to hydrologic and habitat degradation (Kleindl 1995; Fore et al. 1996; Homer el
al. 1996; Ecology 1999a; May et al. 1997). Studies of Puget Sound lowland streams have
demonstrated that the macroinvertebrate commumty, as evaluated through B-IBI analysis, correlates
to fish use.

20 These variations are due to differences m analyncai methods and resoluuon available.

21 Despite reported water quahty dcgntdaaom Miller Creek ts not on the 303(d) hst of impaired waterbodies.

22 B.IBI for Puget Sound lowland smmms (Irdemdl 1995) quanufies the overall biouc condition of a mum bated on
measuremenu of benthic macromvenebrate d_verzzry,abundance, and species comlmsmon- B-IB! f,oon_ fat mutrm
m the Puget Sound lowlands correlate w,th levels of urbamzanon (Foreet al. 1996; Homer et al. 1996) and fish use
(Ecology 1999a: May et al 1997)
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..... Specifically, coho salmon abundance diminishes in streams with B-IBI scores of 33 or lower, these
degradedstreamreacheswereusedby residentcutthroatandnotby _romous salmon(Ecology
1999a;May etal.1997).ThesefindingsareconsistentwithobservationsoffishuseinMillerCreek

and support surveys that suggest the portionsof the creek adjacent to the Master Plan Projects do
not currently provide hig.h-ClualJtyhabitat for coho salmon.

4.1.2 MillerCreekEstua_

A smallestuary,occurswhereMillerCreekentersPugetSound.Analysisofbaselineconditionsin
theestuary.(Table4-2)indicatesiLmificantmodificat/o,of thisareaby parkdevelopment.As
MillerCreekapproachesthebeach(AppendixG,FigureG-I),itisborderedby aprivateparktothe
southand severalhousestothenorth.The parkismainlya grassyareawithdeciduoustrees

growingnearthecreekbank. The creekentersthebeachabout75 i_downstreamof a small
footbridgeandanadjacenthouse(AppendixG,FigureG-I).

The shorelineadjacenttoMillercreekispredormnantlygravelandsandwithdrift'woodmarkingthe
hightidemark.Thisshorelinetypecontinuesforseveralhundredfeetnorthandsouthofthecreek
where housesand cementbulkheadshave beenbuilt at the high tide mark. The slopeof the upper
intertidal beach is moderate,droppingapproximately5 i_over a distanceof 30 fl, then gentle into
the water, droppingapproximately4 t_over 150yardsto meanlower low water (MLLW).

The intertidal zoneat the mouth of Miller Creek is composedpredominantlyof mixed gravel and
sand. Some cobble,boulders,and sandyareasare lesspresent. The creek channelin the upper
intertidal zonecontainsmorecobblethan adjacentareas.

The channelisvegetatedwithgreenalgae(Enteromorphaintestinalis).The substratehassome
attachedbarnacles,mussels,andsnails.Upperintertidalareasadjacenttothestreamhaveverylittle
algaeorotherattachedmanne life,howeveramphipodsandisopodsareabundantunderrocksand
inthesand. In themiddleintertidalzone,E. intesttnalisbecomeslessabundantin thecreek

channel,whilebarnaclesandmusselsbecomethedominantspeciesadjacenttothecreek.Inthe
lower imenidal zone, the creek channel is poorly defined and the substrate within and adjacent to
the creek channel are similar (mixed gravel and sand), Barnacles and mussels are present, but less
dense than found in the middle intertidal zone, Additionally. species of brown, red, and green algae
are all sporadically present and bivalve sxphonscan be observed in the sandy areas.

4.1.3 Walker Creek

Walker Creek drains an approximately 2.5-mi" subbasin of the Miller Creek watershed. The creek
onginates in a 30-ac wetland (Wetland 43) located between Des Moines Memorial Drive and SR
509. The stream flows through both residential and commercial development before its confluence
with Miller Creek approximately 300 fl upstream from Puget Sound. Much of the riparian areas
adjacent to the creek have been eliminated or altered by adjacent development.

Walker Creek parallels Miller Creek for roughly one.half its length and they sham similar effects
fromurbanization.KCSWM (1987)reportsseveralproblemsintheMiller/WalkerCreekwatershed

createdby urbanization;theseincludeexcessiverunofffrom streets,parkinglots,and
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+- commercial areas that has increased the volume and rate of storm flows, These increased flows have
lead to mass-wasting and sue.am erosion, flooding, and loss of habitat. Runoff from this

development has also reduced water quality and impaired fish usage.

Even though coho salmon occur in the lower reaches of Walker Creek ('Batcho 1999, personal
communicar/on), the absolute upslz'cam limit of coho use has not been documented. Coho use in
Walker Creek is approximated in Figure 4-1. Hillman et al. (1999) conducted spawning surveys in
Walker Creek fi'om October 1998 to March 1999, and tailicd 66 coho redds in the lower 3.6 krn (2.3
mi). They also found seven chum redds up to river mile (RM) 1.35, and one potential cuttl'uoat redd
in the lower 1500 ft of the creek. During these surveys, chinook or bull trout were not observed.

While a small portion of the Walker Creek watershed (approximately 5.2 ace will be developed for
the third runway project, the project will not remove or directly alter fish habitat in Walker Creek.
The runway project would fill about 0.26 ac of Wetland 44 (upslope of the defined Walker Creek
channel and fish habitat). Potential indirect impacts to the creek could occur as a result of changes

in water quality and hydrology.

4.1.4 Des Moines Creek

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

umncorporated King County ('Des Moines Creek Basin Committee 1997). STIA occupies 23
percent of the upper Des Moines Creek watershed. Baseline environmental conditions in the creek
(Table 4-3) are highly modified from natural conditions by a variety of development and land-use

_ practices.

The headwaters of the east branch (considered the mainstem by most locals) originate at Bow Lake,
3.7 RM from Puget Sound. The upper half mile of the east branch, from Bow Lake downstream to
about R.M 3, is conveyed through underground pipes. The west branch originates from the
Northwest Ponds stormwater detention complex located at the western edge of the Tyee Valley Golf
Course and joins the east branch at approximately RM 2.4. Downstream of S. 200th Street (RM
2.2), the stream flows tl'u'ough Des Moines Creek Park, a forested riparian wetland. The park
includes an incised ravine at about RM 1.8. The ravine is a high.gradient reach in which the stream
has cut to hardpan for most of the length providing litxle quality fish habitat. The creek is paralleled
within this ravine by a paved trail and/or service road and sewer line protected in places by rock
bank armonng

Documentation of fish use in Des Moines Creek is provided in a Des Moines Creek Basin
Committee report (1997) and Hillman et al. (1999), and is mapped in Figure 4-I. A variety of
native salrnonids use the lower 0.4 mile (below Marine View Drive), and include chum, and coho,
as well as cutthroat and steelhead (O. m.v_ss) trout. Only steelhead, cutthroat, and coho are known
to pass the partial migratory blockage under Marine View Drive. Coho use extends to
approxu-nately RM 1.5. The upper plateau reach supports a mixture of cutthroat and non-native
warmwater fish species, particularly purnpkinseed sunfish. Largernouth bass (Micropterus
salmoides) are found in lower numbers than pumpkinseeds in the upper creek. Warrnwater fish
found in the creek maJnsternare presumed to be conuributedby larger populations in Bow Lake,
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- and possibly also the Northwest Ponds. Chinook salmon and bull trout have not been observed in
DesMoinesCreek.

A cascadeatRM 1.5intheravinereachwas mapped asimpassibletoupstzc,am-rnigratingfish
(Williams et al. 1975). However, recent surveys have not idennfied this cascade as a fish barrier

(Resource Planning Associates _ al. 1994). The Midway Sewage Trea_ent Plant is located at RM
I.Iwheretheravinewidens.The charmelinthisreachcontainsseveralagingweirson'ginally
intendedtobe fish-passagestructures;intheirpresentstatetheymay actasimpedimentstofish

passage. Just below the treatment plant, the gradientd_'r_ases and the stt'eam develops a floodplain
that allows a more meandering channel, better habitat conditions, and well-developed riparian
vegetation.

At Marine View Drive (RM 0.4), a 225-ft-long box culvert conveys the creek under the roadway,
but acts as an impediment to migrating salmon and trout because of its high velocities (greater than
7 ft per second) and length (225 ft) (Des Moines Creek Basra Committee 1997). Below Marine
View Drive, the stream reach through Des Momes Beach Park provides some of the most accessible
and more heavily spawned fish habitat in the system. Hillman et al. (1999) found coho and chum
redd densities of 26.3 and 20.0 redd.vmi, respectively, during studies in this reach in 1998-1999.

Condition of Fish Habitat in Des Moines Creek

King County has estimated that the Des Moines Creek basin is 32 percent impervious surface, based
on digitized land use data and Geographic Information systems (Parametrix 1999a). May (1996)
reported a value of 49.1 percent, based on aerialphoto analysis. Previous slxeam studies and habitat
inventonesdatingbackto 1974(DesMoinesCreekBasinCommittee1997)establishedthatDes
MoinesCreekhasbeenseverelydegradedby urbanization.Littleusablesalmonidhabitatexistsin
the system upstream of S. 200th Street. Downstream of S. 200th S_ where the stream flows
througha forestedwetlandarea,a shortreach harborsresidenttroutand pumpkinseedsunfish.
Betternativefishhabitatexistsm meandersbelowtheMidway TrcamaentPlant;however,the
culvertunderMarineView Driverestrictsmigratingsalmonandtroutfromreachingthishabitat.
The streamreachthroughDes MoinesBeachParkprovidesthemostfishuse,withcohosalmon,
chum salmon,cutthroattrout,andsteelheadobservedinthisreach.

Des MoinesCreekison theWashingtonState303(d)listofimpairedwaterbodiesforexceeding
standardsforfecalcoliformlevelsatbothstormflowsandbaseflows(Pararnetrix1999a;Ecology
1998a;Des MoinesCreekBasinCommittee1997).Highwatertemperaturesinsummer havealso
beenidentifiedasawaterqualityconcern(Parametrix1999a;Des MoinesCreekBasinCommittee
1997).

Des Moines Creek enters Puget Sound through Des Moines Park located in the City of Des Moines.
During low tide, the stream flows onto a low-gradient rocky beach composed of 3-inch-minus
coarseand finegravelsembeddedwithsands.To thenorth,forseveralhundredfeet,theOHWM is
definedby a wrackoflargewoody debris.To thesouthforapproximately50 fLtheOhrWM is
definedby breakwaterwallsprotectingresidentialproperty.Beyondthehousetothesouth,the
beachiscomposedofriprapprotectingtheDesMoinesMarina.

B_olog,cal Assessment 4-17 June 14. 2000
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-- 4.1.5 Des Moin_ CreekEstus_

A smallestuary,ispresentwhereDes MoinesCreekentersPugm Sound.Ba,sclineenvironmental

conditions(Table,I...4)inthisestuaryhavebeen.hig,h.lymodificxlby parkdeveloprnmat.Before

entenngthebeach,Des MoincsCr_k runsthroughDes MoinesBeachParkconsis_goflawn,
roads,parkingareas,etc.(AppendixG, FigureG-I).Two bridgescrossthecreekandtheslre,am
bankisstabilizedwithriprap.

The marineshorelineforabout200ItnorthofDes MoinesCreekisstabilizedwithnprapbeforea

vegetatedbluffstartsandcontinuesnorth.Appmxirnately400 ItnorthofDes MoinesCreeksome
housesareprotectedby ccrncmbulkheadslocatednearthehightidemark. Immediatelysouthof
thecreek,a nprapwallrunssouthandwestacrossthebeachtoa fishingpierandtheDes Moines
Marina. Within the marina, the shoreline contwmes as riprap. The beach at the creek mouth and
north of the creek has a gentle slope, dropping approximately 5 R over I00 yards, South of the
creek mouth, the riprap wall drops simply from the high tide mark to the lower intertidal zone over
a span of 25-30 ft.

The intertidal zone at the mouth of Des Moines Creek is composed of gravel and sand with some
cobble and boulders. This subsn-m¢ type is fairly uniform throughout the intertidal zone north of the
creek. South of the creek, starting at the fishing pier, tiptop covers the entire intertidal zone.

E. intestmalis is the dominant algae in the upper intertidal zone., covering cobble and bouldms about
75 fl into the Des Moines Creek channel. Lesser amounts of E. inteatinalis are atlached to rocks
adjacent to the creek with barnacles sporadically present. The middle intertidal zone is dominated
by barnacles and mussels, except for in the stream channel where £. inteatinalia dominates most
cobble with some presence of barnacles. The lower intertidal zone continues to have abundant

numbersofbamaclesandmusselswithgreen,brown,andredalgaebeingcommon. Isopods,shore
crabs,and snailswere more readilyfoundinthiszone and bivalvesiphonswe,reperiodically
observedinsandyareas.The riprapsouthofthecreekhostsanintertidalcommunityverydifferent
fromthezradualbeachtothenorthofthecreek.Here,themajorityoftheintertidalzoneisdmmely
occupiedby barnacles,mussels,and theredalgaeMastocarpuspapiIlatus.Littorinasnails,and
limpetsarealsoabundantthroughoutthisarea.

4.1.6 Green River

The GreenRiverwatershediscomprisedofsome 482 mi:.DevelopmentoftheGmen/Duwarnish
watershedhas resultedin a varietyof changesto thebasin'ssuitabilityforsalmonids.This
developmentincludesthediversionofBlackandWhiteriversduringtheearly1900s,construction
ofHoward HansenDam (RM 64)thatblocksaccesstosignificanthabitat,dikingofthemainstem
below ILM 38. forestpractices,agriculture,urbanization,and industrializationin the lower

Duwamish River.Of theoriginalGreen/Duwamishestuary,97percenthasbeenfilled;70pm_ent
ofitsonginalflowhasbeendivertedtootherbasins,and90 percentoftheoriginalfloodplainisno
longerfloodedon a regularbasis(USACOE 1997;USEPA 2000a).The cityofTacoma divines
flowsintheupperwatershedforuseasa municipalwatersupply.Themiddleportionofthebasin
remainspnmarilyrural;however,agriculturehasincreasedsedimentsand nutrientsintheriver,
degradingwaterqualityaswellassalmonspawningandrearinghabitats.The lowerroachesare
becoming increasinglyurbanized.The tidallyinfluencedDuwm'nishWaterway has been

extensivelydredgedandchannelizedformaritimeusebythePortofSeattleandprivateindustry.
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-- Of the more than 30 fish species identified in the _ River basin, eight arc anadromo_
salmonids (i.e., chinook salmon, coho salmon, sockeye salmon, chum salmon, pink salmon,
steelhead, sea-nm cutthroat trout, and bull trout) (Tacoma Public Utilities 1998). Chinook and other

salmon spawn m the Green River, several htmdm:l f_,t from the wetland mitigation site {'Pentec
Environmental 1999; Malcolm, personal communication, 1999). Baseline environmental conditions
in the Green giver near the wetland mitiga_on project (Section 4.2) are smnmarized in Table 4-5.

,1.1.6.1 Giiliam Creek

Gilliam Creek is a small creek that discharges to the Duwamish River in the vicinity of the Auburn
wetland mitigation site. This cr_k is a tributary to the Duwamish River and is used mainly by
resident fish becaase of migration barriers ,.hat limit anadromous fish passage (Taylor Associates
1996 in City of Tukwila 1997). This cr_k, which has been impamed by development, is
extensively culverted and receives stormwater runoff that causes high peak flows and low base
flows. Culverts limit adult salmonid access to this tributary. The resident fishes _¢pected to inhabit

this stream and long piped sections include cutthroat trout, western brook lamprey (Lampetra
richardsoni), carp, peamouth (Mylocheilus caurinus), largescale sucker (Catostomus macrocheilus),
threespine stickleback, and sculpin.

Construction of the new water tower will occur in the basins that drain to Gilliam Creek through
stormwater outfalls 012 and 013. The potential impact to Gilliam Creek could be increased

turbidity and sedimentation during consm_ction. As there will be no increa_ in impervioussurface
associated with the water tower construction nor will land use practices change, there will be no
changes in hydrology or water quality after the tower is constructed.

4.2 AUBURN WETLAND MITIGATION SITE

The Auburn wetland mitigation site is a 67-ac parcel of land, located west of the Green River in the
City of Auburn. The mitigation is planned to provide off-site avian habitat mitigation (see Figure 1-
1) to provide in-kind replacement of wetland habitat functions (.primarily for avian species) that
cannot be mitigated within 10.000 ft of STIA due to wildlife attractants discussed in FAA Advisory
Circular = 150'5200-33 (1997b).

The site is bordered by active agricultural fields to the north and south, abandoned pastures to the
west. and the Green Raver to the east. The area slopes to the northwest, with elevations ranging
from 45 ft in the northwest comer to 52 fl along the eastern property boundary. King County is
proposing to construct a trail along the Green Raver, east of the proposed mitigation project.

The parcel, which was farmed in the past, now supports (1) upland pasture grasses and forbs
common to abandoned agricultural land in the Puget Sound basin and (2) an emergent wetland.
Overall, habitat quality at the site (and the adjacent grass-dominated uplands) is low due to a
dominance of invasive plant species, low plant diversity, and lack of habitat stmctttre. Small
mammals may use the area for feeding and breeding, but the site lacks cover from predation. The
site may provide foraging habitat for raptors, such as northern harriers (Circus cyaneus) and red-
tailed hawks (Buteojammceasis). Bald eagles could forage along the Grin River, adjacent to the
site. For most passenne bird species, the site lacks habitat smacture for nesting, protection from
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- - predation, thermal cover, or perching. A narrow band of'shrub vegetation along the site's southern
boundary offers limited forage and perching habitat. The site is cm'r_tly zoned single-fandly

residentl'aI(R2)by theCityofAuburn;the1995ComprehensivePlandcsign_onissingle-family

(Auburn1995).

Approximately6 ac ofemergentwetlandsoccuron thesite(DavidEvansand A_ociaies1995;
Paramemx 1996).The wetlandbisects_e siteand directsrunoffacrossthesite.Wetland

hydrologyissustainedby a seasonallyhighgroundwatertable,whichisatorneartheground
surfaceduringmuch oftherainyseason.Soilshaver_l_v¢lylow l_rmeabil/ty.The wetland
extends to the north where it physicaJly connects to the 100-year floodplain of the Green River
bac._'ater area through a series of roadside ditches and d_nage channels. During rainy periods,
the wetland conveys surface water from farmland south of the site north toward the Green River.

The action areas for the Master Plan improvement projects includes the Auburn mitigation site to be
directly affected by project consu_ction, and downslope drainage ditches that could be indirectly
impacted by the project. The potential indirect impacts include changes in hydrology or water
quality, as a result of construction activities. :3 These drainage channels connect the Auburn
Mitigation Site to the Green River (see Figure 3-4).

The completed project will connect to the Green River (about I mile north of the site) via (I) a flood
control outlet chatme] north of the project, which connects to (2) an ex,is_dngdrainage channel thal
flows along 277 _hStreet and then (3) northvia culverts under the road embankment, which connect
to (4) existing channels that flow north to the Green River (see Figure 3-.4). Rainwater and seepage
runoff from the site will drain from the site to the Green River. During flood events, the Green
River will back water into drainage channels and the wetland mitigation (events greater than the
approximate 10-year flood). The existing farm drainage ditch between the site and South 277_
Street will be enlarged to create the outlet channel for the wetland2'. All other drainage channels
will be unchanged by the project.

Adjacent areas of the Green River support chinook salmon and bull trout. Ovcrwint_n'ing bald
eagles use the Green River for foraging, and may perch in trees located 300 fl fi'om the mitigation
site.

The wetland mitigation is not expected to provide fish habitat. Due to the elevation of the
mitigation site relative to the Green River, and conditions of the channel connecting it to the Green
River (potential passage barriers, length, depth, duration of flow, etc.), it is unlikely thai the wetland
will be accessible to listed fish species. Flows in the outlet channel are expected to be intet,,ittent,
and quite slow when they occur. The wetland mitigation might provide slight benefici_l indirect
effects for fish in the Green River t_ough export of orgamc mailer and invertebrate food
production. Other expected benefits to Green River fish from the mitigation site include flood
storage and water quality improvement functions, though fish could access the projects during flood
events greater than the lO-year flood.

:_Thlsincludesdlschz_esofconsn'u_ondewatenng.Thesedischargeswillbemade totheC_e_nl_v_ using_x_nn$

d_tchesandouffalls.Dischargedwaterwallmeels,,tewaterquahD,standards,andmc|udepre-d/_h,wgen'_m_nl for
sedunemremovaltfnecess_y.

:_ThePorthassecuredeasementsnecess_yforenlzrgmg_h_sdach.
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..... - "/'heproject will require up to 440,000 cy of earth movement. The entire excavation will occur at
least 200 ft fi-omthe top of the Green River bank. The existing surface water connection between
the site and the Green River is more than one mile; this distance will remain unchanged. As with

every. STIA construction site, the erosion and sedimentation controls described in Section 7.1.3.2
will be applied during construction of the wetland and outlet channel and consn'uction will occur
only in the dry. season. In addition, the proposed project is a large depression excavation that is
lower than the land between the fiver and the new wetland. Therefore, _ormwater will be collected
in the excavation. BMYs would prevent runoff with sediment from entering drainage channels that
ultimately drain to the Green River.

In the vicinity of the wetland mitigation project, no woody or native vegetation would be removed,
and bald eagle perch habitat would not be directly affected. In the long ten_ wetland and buffer
vegetation planted as part of the wetland mitigation could provide additional perch habitat and the
open water and emergent habitats copld provide additional forage habitat for eagles.

King County Parks Deparlment has proposed a recreational trail on land it owns adjacent to the
wetland mitigation site. The trail project is independent of the wetland project, and its impacts on
the environment (and listed ESA species) would be evaluated by the County when engineering and
other planning documents are available.

To allow site excavation to begin during May, the shallow water table will be lowered with a
dewatering system consisting of well-points and pumps. Groundwater collected by this system will
be discharged to the GreenRiver through existing surface ditches. The volume of dewatering water
will be very small (2-8 cfs) compared to typical Green River flows (250-2000 cfs that occur during
months when the system will operate), and therefore, unmeasurable and insignificant changes to
river flows are expected. Dewatering discharges will meet water quality standards, and will be
discharged through existing outfalls in a manner that will not cause bank erosion.
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