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EXECL'TIV_ SUNBtARY

ThisBiologicalAssessmentCBA)ispreparedforreirdtiationandinitiationofconsultauonby the
FederalAviationAdministration(FAA)Iandinitiationofconsultationby theL'.S.._rrn.xCorpsof

Engineers (ACOE) with the U.S. Fish and Wildlife Service (USFWS) and the National Manne
Fisheries Service (NMFS) (the Services) under Secuon 7 of the Endangered Species Act (ESA).
Section 7(a)(2) of the ESA requir_ federal agencies to ensure, m consultation with the Services.
that their actions do not jeopardize listed species or adversely modify their desiEmated critical
habitat. To fulfill the rexluircments 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
discretionary agency action. See 50 C.F.R. § 402.16; 50 C.F.R. _02.03. As discussed belo_v,
recent listings of salmomds by the Services serve as the basis for this ESA Section 7 consultation.

Section 305(b) of the Magnuson-Steven,sAct and associated implementing regulations provide that
Federal agencies must consult with NMFS concerning all actions that may adversely affec_
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 approving Master Plan Updates
(MPU) development actions that were adopted by the Port of Seattle (Port) on August 1, 1996, as
amended on May 27, 1997. These actions were necessary for FAA to provide support for: (1) a
new 8.500 fi dependent air carrier runway; (2) a 600-foot extension of runway 3,4R; (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 approval of c_ain 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 remitiating and initiating formal consultation
with the Services for these species over certain actions for which it possesses discretionary

1 In accordance with applicable regulanons, the FAA designaled the Port of Seanle as its non-Federal represematwe for
": thepurposesofpreparingthisbiologicalassessmem.See50C.F.R.§402.08.
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involvement or control. Through this BA the ACOE also initiates formal consultation with the
Services concermng its approval of a Clean Water Act (CWA) Secuon 40; permit appi_catlon
pertaimng to the STIA MPU improvements.

The STIA MPU improvements are necessitated by the growing inabili_" of the airport to efficiently
support existing and futureregional air travel demands. Airport acti,,ity is expected to increase as a
result of regional population growth, regardless of these proposed improvements. MPU
improvements, which are intended to reduce delays in aircraft operations, include upm'ading the
roadway system, terminal space, gates, cargo, and freight processing space to improve efficiency.
reduce congestion, and improve the quality of service provided to the cornmumty.

This BA concludes that the proposed FA.A and ACOE actions: (1) "may affect" but are "not likely
to adversely affect" bald eagles, Puget Sound chinook salmon, and Puget Sound bull trout: (2) "'may
affect" but are "'notlikely to destroy or adversely modify" designated critical habitat of chinook
salmon; (3) within the range of expected circumstances, will have "'no effect" on marbled murrelet
or its designated critical habitat; and (4) will not adversely affect designated pelage or west coast
groundfish EFH.

LISTED SPECIES ADDRESSED

Consultation with the U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries
Service (NMFS) identified the endangered perem'ine falcon (Falco peregrmus), threatened bald
eagle (Haliaeetus leucocephalus), and threatened Coastal/Puget Sound bull trout (Sah'elmus
cm_uentus) as potentially occurring near the project. Subsequently, perem-ine falcons were delisted
on August 25, 1999, and thus are not addressed further in this report. Marbled murrelet
(Brachyramphus marmorams) were reported to the ACOE as occumng 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.

NMFS identified Puget Sound chinook salmon (Oncorh)wchus tshauytscha), 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 STIA MPU will involve the construction of runways, taxiways, borrow areas,
runway safety areas (RSAs), FAA and navigation aids (e.g., the new Airport Traffic Control Tower,

airport surveillance radar [ASR], and airport surface 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 STIA MPU also involves acquisition and demolition of
certain structures and soundproofing others together with relocation and transaction assistances. At
this time, FA.A is consulting over construction of the FA.A control tower and navigation aids, future
grants, and grants issued since May 24, 1999 related to implementation of certain STIA MPU

improvements, and approval of certain as yet unapproved passenger facility charges (PFC) for
collection and use authorizations related to implementation of MPU improvements. Included in the
proposed action will also be the relocation of Miller Creek, the development of avian habitat at a
mitigation site near the Green River in Auburn, and certain other actions for which a CWA Section
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4(t4permitisrequiredfromACOE. The "'actionarea"forthisproposedactionwas determinedto
be theareaoftheairportprojectconstructionand _icmit).'wheredirect,indirect,orcumulatJve
effectscouldreasonablybeexpectedtooccur(i.e..theaquatichabitatofMiller.Des Momes. and
Walkercreeksdownstreamoftheairportandtheassociatedncarshoreestuary,andtheIWS Puget
Soundoutfall).2 The Auburnwetlandmitigationsiteandvicinity,whereindirector cumulmlve
effectscouldreasonablyoccur,arealsoincludedintheactionarea.

WATER AND FISH RESOURCES

Potential effects of the proposed MPU were evaluated in the BA by first considering the wmer and
fish resources (critical habitat) pmscm in the identified action area. Two primary hydrologic
systems are located in the action area---Miller Creek Basin and Des Moines Creek Basin.
Additionally, the Auburn Wetland Mitigation site is located wiflun the Green'Duwamish
Watershed. The Miller Creek watershed drains approximately 8 mi"_of predominantly urban area.
mostly within the cities of Burien and SeaTac, and provides habitat for coho salmon (O. Kisutch},
threespine stickleback (G_teroseua oc'_leat_), pumpkinseed sunfish (Lepomu gibbosus), black
crappie (Pomoxis nigromaculams), and cutthroat trout (O. clarki). Walker Creek. a tributary of
Miller Creek, joins dtis creek approximately 300 fl upstream from the mouth. A highly urbanized
watershed that is estimated to be 23 to 49.4 percent impervious surface, the Miller Creek basin has
undergoneextensivealteration.Theresultisthattheriparianandsn'eamhabitatsavailableforfish
usearedegraded.

TheDes MoinesCreekwatershedcoversabout5.8mi"ofpredominantlyresidential,commercial,
and industrialarealyingwithinthecitiesof SeaTacand Des Moines,and a smallareaof
unincorporatedKingCounty.ThenmivesalmonidspresentinpartsofDes MoincsCreekinclude
chum (O.keta)andcohosalmon,cutthroatandsteelhead(O.m>,_ss)troutaswellasthenon-native
warmwatcr fishspeciespurnpkinseedsunfish(Lepomiag#bbosus)and lart,emouth bass
(Micropterussalrnoides).The approximateareaofimpervioussurfaceintheDes MoincsCreek
basinisestimatedtorangefrom32 to49 percent.Overall,urbanizationhasdcm'adedtheaquatic
habitatsinDesMoinesCreek.

TheGreenRiverwatershedcomprisessome482mi2.Of themorethan30fishspeciesidentifiedin
theGreenRiverbasin,eightareanadromoussalmonids,includingchinooksalmon,cohosalmon,
sockeyesalmon(O.nerka),chum salmon,pinksalmon(O.gorbuscha),steelhead,coastalcutthroat
trout,andbulltrout(Salvelinusconfluentus).Withinthiswatershed,a 67-acre(ac)parcelofland
westoftheGreenRiverintheCityofAuburnhasbeenchosentoprovideoff-sitewetlandhabitat
mitigationbycreatingin-kindreplacernentofwetlandhabitatfunctions,primarilyforavianspecies.
Additionally,overwinteringbaldeaglesusetheGreenRiverforforaging,andmay perchintrees
located300flf_m themitigationsite.

NaturalandhatcherypopulationsofchinooksalmonarecurrentlyfoundintheGreen/Duwarnish
Riverwatershed,thePuyalhipRiverwatershed,andinthemarineareasadjacenttothemouthsof
MillerandDesMoinescreeks.RecentspawningsurveysofMiller,Walker,andDesMoinescreeks

" A watertowerwillbeconstructedm theOuffall012 and 013 subbasmsthatdram toOilliamCreekand theGreen

River.Thisprojectwillredevelopexistingtmpervmussurfacesand haveno impacton GillmmCreekortheGreen
River,asdiscussedm theBA.
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have not observed an.,,'use of these creeks by chinook salmon. Additionally. there Is no evidence to

support the hlstoncal use of these creeks by chinook for spawrnng or rearing.

The freshwater pomons of both Miller and Des Moines creeks do not contain essential cntlcal
habitat features; rather, such features are limited to the estuary areas of both creeks. While pans of
both creeks are accessible to these fish, there is no documented historical use of either creek b.v

:- chinook salmon. Additionally, the general features ('habitat flow reLime and morpholo_') are not
conducive to chinook use for spawning or ruanng. Critical habitat for chinook salmon is resmcted
to the mouths of Miller and Des Momes creeks where salinitics would support use of this species m

its marine life-stages. Ouumgralmg juveniles that have completed their osmotic adjustment to
marine salinities (i.e., smoltification) do not return to fi'eshwater during the first >,ear. Similarly.

reua, ning adults do not enter freshwater until they reach then- natal stream for spawning. Future use
of the streams by chinook (i.e., through straying from other basins) is unlike].'," and not expected.
This is because the overall characteristics of these basins, including spawmng substrate
accumulations and particle sizes, stream width, and hydraulic conditions appear inadequate to

support chinook on a long-term basis, even under restored conditions. Consequently, fish mim-ating

in Puget Sound and passing the mouths of Miller and Des Moines creeks will use only the creek
estuaries for feeding and resting.

The Green River, adjacent to the Auburn wetland mitigation site is critical habitat for chinook
salmon. At this Iocmion, the fiver is a mim'ation corridor for adult salmon returmng to spawn in the

fail, and for juvenile cl,dnook out-rmgrating 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 area.

Although the USFWS has not defined critical habitat for bull trout, analysis of the needs for this fish
indicatethatitishighly'unlikelythatMillerand Des Moines creeksprovidethehabitatfeatures

required,otherthenestuaryhabitatforanadromousadultand semi-adultbulltroutthatmay be

presentin Puget Sound. These creeksdo not meet thisspecies'cold water temperature
requirements.

WILDLIFE RESOURCES

Baldeagles,whicharepresentintheactionarea.haveestablishednestingsitesand foragingperches
intheseareasthatcouldbepotentiallyaffectedthroughvariousdisturbances.Overall,construction

and operationof theairportduringand afterimplementationofthe MPU improvementsarenot
expectedto adverselyeffectbald eagles. Additionally,constructionof the Auburn Wetland

Mitigationsiteisanticipatedtoprovidehabitattowaterfowl(eagleprey),and thusprovidepotential
benefittowinteringeaglesnestsor foragesites.Consequently,an overalldeterminationforthe

STIA MPU improvementsprojectwas made thatthisproject*'mayaffect,"but is"notlikelyto
adverselyaffect"baldeagles(TableF-l).

Marbledmurreletsaremuch lesslikelytobepresentintheactionarea,buttheyhavebeenobserved

inPugetSound (greaterthan1.5milesfromproposedconstruction).Designatedcriticalhabitatfor

marbledmurrelets(oldgrowthforest)doesnotexistintheprojectvicinity.Given therarityof
marbledmurreletsinadjacentmarinewaters,as wellas the distancebetween STIA and these

marinewaters,thewaterqualitybenefitstobe derivedfromtheSTIA MPU, theabsenceofmarbled

murreletdesignatedcriticalhabitatintheactionarea,and theverylow probabilityof an aircraft
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striking a murrelet, the project was determined to have "'no effect" on marbled murrelets or its
critical habitat (Table E-I).

TableE-I. Summa_' effectdeterminationsfor _tidlife species.

Commonand ESA LifeStages Effects
So:entitlename Status Considered CntlcalHabitat Deterrmnanon

Bald eagle T Nes'angand Not identified May affect, not hkeJ._
Hal_aeetusleucocephalua _watermg to adverselyaffect

MarbledMurrelets Nesting andT None present No effect
Brachj_,amphusmarmoratus foraging

T = 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, include construction
sedimentation,as wellas sedimentand erosioncontrolpracticesthatthemselvesmay resultin

potentialimpacts(e.g.,changesinstreamtemperann'eand pH, releaseof flocculationagents,and

changes m 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 retrofitting areas currently inside and outside of

the project area as these improvement projects are completed as well as detaining and treating 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 stormwater to the IWS system 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 attributable to the MPU 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 outfall 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 ADA.Fs used at STIA are present at ma.xlmum
concentrations in stormwater or IWS effluent at least seven tunes below their relevant toxlcit).
Wzesholds to chinook saimon or bull trout. Similar comparisons of relevant toxiciD thresholds to

the predicted amounts for zinc at the IWS outfall indicates that these concentrations are 4 to 6.:
times below the LC50 value for chinook and 20 to 300 times below the LC._0value for bull trout for

the time periods assessed. Copper concentrations in the vicinity of the outfall are predicted to be
between 1.4 and 21 times below the chinook LC50 and 4 to 55 times below the bull trout EC50.

None of the predicted concentrations of zinc or copper at the mouths of Miller and Des Moines
creeks for these exposure periods will result in any significant adverse effects on chinook salmon or
bull trout or their critical habitat over the 49 years that were modeled. This conclusion is based on
these observations: (1) zinc concentrations in each exposure location are always below the adverse
affects level; (2) copper concentrations at the mouths of Miller and Des Moines creeks are alwa.vs
below the brook trou_ copper toxicity value, (3) copper concentrations for exposure durauons
relevant to the toxicity tests used to develop these toxicity values (96 hours or more) are
significantly below the chinook copper toxicity values; (4) copper concentrations at the Midway
Sewer District Outfall 10 meters or more from the diffuser ports are significantly below the toxiciD'
values, and (5) bioavailable concentrations of copper and zinc in Miller and Des Moines creeks will
likely be much less than those presented here. The active foramng behavior of the adult chinook and
bull trout that could be present in the vicinity of the marine outfall will further reduce their exposure
to these chemicals.

The effect of storrnwater runoffon critical habitat downstream of the Port discharge points was also
assessed through toxicity testing of Miller Creek and Des Moines Creek downstream of STIA
stormwater outfalls. These tests demonstrated no toxicity to either fathead minnows or the
invertebrate. Daphnia pulp,:. In addition to instream samples, whole-effluent toxicity (WET) testing
of STIA stormwater discharge outfalls using these same test o_anisms was performed. Overall,
these tests demonstrated an overall lack of toxicity in samples consisting of 100 percent stormwater
from Port discharges on samples reflective of the future conditions after the MPU projects have
been completed.

All identified water quality impacts will be mitigated (to maintain or improve the existing baseline
condition) by establishing and maintaining water quality treatment best management practices
(BMPs). These BMPs are not only protective of listed species and their critical habitat but they also
meet or exceed the requirements of the Washington State Depanmem of Ecology's (Ecology)
Manual (Ecology 1992). Additionally, existing developed areas lacking BMPs consistent with the
Manual will be retrofitted with water quality treatment BMPs, to the maximum extent practicable,
to further protect 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 trout were used as a surrogate for bull trout m flus analysis. This was necessary due to the unavailabihty of
publL_hedbull trout toxicity data.
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In addition to theproposed water qualiB,BMPs. existing dem-adedwetlands in the Miller Creek and
Des Moines Creek basins will be enhanced to: (1) restore water qualit3' functions, (2) benefi_ water

qualiv," by eliminating existing pollution sources fi-om am'lculmral land. (3) increase senim__,and
mechamcal trapping of particulates, (4) remove metals and other toxics that bind to particulates. (5t
reduce and bind metals in humic material, (6) biologically remove and uptake humerus, and (7)
enhance the Miller Creek buffer.

HYDROLOGIC IMPACTS AND MITIGATION

MPU improvements will increase impervious surface areas in the Miller. Creek and Des Moines
Creek watersheds, which could further increase stormwater runoff rates, volumes, and pollutant
loads to the receiving streams. Additionally, the filling of wetlands could affect stormwater storage.
ground water recharge, and groundwater discharge, all of which could affect the hydrology of
surface streams.

The Port will construct stormwater conveyance, detention, and treaunent facilities to manage runoff
from both newly developed project areas and existing airport areas, as described below. The net
result of flow controls for the MPU improvements will be to reduce peak flows in Miller. Walker.
and Des Moines creeks downstream of the STIA discharges. These actions will enhance baseline
hydrologic conditions in the streams and associated estuaries. The target flow regime will achieve
the level of flow control required by regulations and reduce flows in the stream channels to a stable
condition that reduces sedimentation in the creek estuaries where chinook critical habitat is present.

The Port has proposed mitigation in each watershed to compensate for any potential reductions in
base flows in Miller and Des Moines creeks. This will be accomplished throumh the acquisition of
real property, in the Project Area, which will concomitantly transfer all water ri_ts associated with
these properties to the Port. On Miller Creek, the Port is acquiring and win cease exercise of water
right permits, certificates, and claims associated with acquired properties. Additionally, any
unapproved water uses will be terminated once these properties have been acquired. The Port is
currently proposing to transfer these water rights in the Miller Creek drainage to the Washinmon
Department of Ecology's Trust Water Rights Program4. On Des Moines Creek, the Port will
augment flow usin_ an existing well to which it already has all required water rights. The effects of
these actions will-compensate for any potential reductions in base flows3 related to MPU
Improvement projects in Miller or Des Moines creeks.

AQUATIC HABITAT IMPACTS AND MITIGATION

Wetland and stream habitat impacts resulting from MPU improvements include relocating
approximately 980 fi of Miller Creek and the direct permanent filling of 18.33 ac of wetlands as
well as temporary construction impacts to 2.17 ac of wetlands. Impacts to streams resulting from
MPU improvements include filling approximately 980 fi of Miller Creek.

Several on-site mitigation elements are proposed to compensate for the MPU improvement projects'
potential impacts to stream, wetlands, and aquatic habitat. The mitigation establishes 48.06 ac of on-

4Such a transferwill be dependent on acceptance by Ecology.5

Maintenance of base flows will ensure adeq_lateflows of freshwater at the estuaries of the mouths of Miller and Des
Momes creeks where cnncal habitat for chinook salmon can be found.
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site wetland enhancement and stream buffer that will be restored and protected in perpetuity from

future development. In-basin mitigation is directed toward restoring all impacted wetland and
stream functions, except a_ian habitat. In-basin mitigation is also directed toward removing certain
existing land use conditions that degrade on-site wetland and aquatic habitat. Mitigation for wildlife
habitat (bird and small mammals) is provided out-of-basin and consists of creating a large, high-
quality wetland system in the city of Auburn at the mitigation site. Ch,erall, this mitigauon will
maintain or enhance baseline conditions m the creeks and critical habitat in their estuaries.

EFFECTS DETERMINATION FOR CHINOOK SALMON

Chinook salmon have not been documented to occur in the Miller Creek, Walker Creek, or Des
Moines Creek basins upstream of their discharge with Puget Sound (Batcho 1999, personal
communication; Des Momes Creek Basin Committee 1997; Hillman et at. 1999_. Therefore, direct
effects of consu'uction and operation are not expected to affect the freshwater life stages or cnucal
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 restoration), future use of the streams by chinook (i.e.. through
straying from other basins) is unlikely and not expected. Therefore, since chinook salmon do not
occur in these basins, construction and operation of the project will have no effect on freshwater

stages of chinook salmon m the Miller Creek or Des Moines Creek basins proper. When the
potential effects of the proposed STIA MPU improvements on chinook salmon and its estuanne 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 the)' have not been found in recent creek evaluations (Batcho 1999, personal communication;
Des Moines Creek Basin Committee 1997; Hillman et at. 1999). Therefore, construction and

operational phases of the proposed action will have no direct or indirect effectson 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 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 (see Table E-2).

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

Common and ESA Life Stages Effects

Scient_/ic name Status Considered CnncalHabitat Detem_aatton

Estuaries of Miller and

Chinook salmon T Freshwater and Des Momes creeks and May affect, not likely
Oncorhjwchus tshawj_scha marine phases Manne Waters at the to adversely affect

IWS Ouffall

Bull trout T Freshwater and Not identified May affect, not likely
Sah_linus con/luentus marine phases to adversely affect

T= threatened
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1. INTRODUCTION

This Biological Assessment ('BA) is prepared for reimfiation and initiation of consultation by the
FederalAviationAdministration(FAA)6and initiationofconsultationby theU.S.Army Corps of

Engineers(ACOE) withtheU.S.Fishand WildlifeService(USFWS) and the NationalMarine
FisheriesService(NMFS) (theServices)underSection7 of theEndangeredSpeciesAct (ESA).

Section7(aX2)oftheESA requiresfederalagenciestoensure,m consultationwiththeServices.

thattheiractionsdo notjcx_pardizelistedspeciesor adverselymodify theirdesi_matedcriucal
habitat.To fulfillthe r_luirementsof section7, actionagenciesmust reimtiate(or initiate}

consultationifnew speciesare listedor criticalhabitatdesignatedthatmay be affectedby a

discretionary agency action. See 50 C.F.R. § 402.16; 50 C.F.R, _402.03. As discussed below,
recent listings of salmonids by the Services serve as the basis for this ESA Section 7 consultation.

Section 305(5) of the Magnuson-Stevens Act and associated implementing regulations provide that

Federal agencies must consult with NMFS concerning all actions that may adversely affect
designated essential fish habitat (EFI-I). 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, FA.A issued a record of decision (ROD) for approxdng MPU development actions
that were adopted by the Port of Scanl¢ (Port) on August 1, 1996, as amended on May 27, 1997.

These actions were necessary for FAA to provide support for: (1) a new 8.500 fl dependent air
career runway; (2) a 600-foot extension of nmway 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 (Figure 1-1). This

consultation also covers FAA's future approval 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. This BA concluded that the
proposed actions were not likely to adversely affect the species. FWS concurred with that
detcnamation.

6 In accordancewlth applscableregulauons,the FAA designatedthe Portof Seattleas its non-Federalrepresenmnvefor
thepurposesof prepm'mgfl_tsbiologicalassessment. See 50 C.F.R.§ 402.08.
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On March 24,1999,and November I.1999,respectively,theSenices l!stedPugetSound chinook

salmonand PugetSound bulltrout.The FAA isnow rmmnaung and mmanng formalconsultation
with the Servicesforthesespeciesover certainactionsfor which itpossessesdiscretionar).

involvementor control.Through thisBA theACOE alsoinitiatesformalconsultationwiththe

Servicesconcerningitsapprovalof a Clean Water Act (CWA) Section404 perrmtapplication

"- pertainingtotheSTIA MPU improvements.

The STIA MPU improvementsarenecessitatedby thegrowinginabiliwoftheairporttoefficiently

supportexistingand futureregionalairtraveldemands (FigureI-2).Airportacti_aty,isexpectedto
increaseas a resultof regionalpopulationgrowth,regardlessof theseproposedimprovements.

MPU improvements,which areintendedtoreducedelaysinaircraftoperations,includeupm'ading

the roadway system,terminalspace,gates,cargo,and freightprocessingspace to improve

efficiency,reducecongestion,and improvethequalityofserviceprovidedtothecommunity.

Before and during preparation of the proposed MPU, regional officials identified the following
needs for STIA:

• Improve the existing poor weather airfield operating capability (over 85 percent of total
STIA delays are incurred by aircraft arriving during poor weather).

• Provide sufficient nmway length to accommodate warm weather operations and payloads

for aircraft types operating to the Pacific Rim.

• Provide RSAs that meet FAA standards.

• Provide efficient and flexible landside facilities to accommodate future aviation demand.

While STIA currently has sufficient operational capability during good weather conditions, the

existing runway system causes extensive arrival delays during poor weather. For instance, when
weather worsens from Visual Flight Rule l (VFR l) to VFR 2, average arrival delay increases by
more than tenfold (from l minute to l 1.4 minutes). Delays further worsen when Instrument Flight

Rule (IFR I/2/3) conditions occur. In these cases, average arrival delay increases more than
twentyfold over VFR l (l minute versus 21.7 minutes). Because these statistics represent averages,

some flights experience less delay, while others experience greater delays. The FAA's National
Plan of Integrated Airport Systems concludes thal when annual average delays exceed 9 minutes an
airport is experiencing severe delay.
Using average aircraft operating costs developed by the FAA, calculations indicate thai STIA
aircraft delays cost the airlines about $42 million annually under 1992 demand. When annual
aircraft operations reach 425,000, delay costs are anticipated to exceed $176 million annually.
Without the third parallel runway, at this level of activity, average VFR 2 arrival delay would
exceed 40 minutes and IFR delay would exceed 70 minutes.

A third parallel runway, located 2,500 fl west of existing 16R/34L runway, would permit staggered
dual-stream arrivals dunng poor weather conditions. It would decrease average arrival delays by

about 80 percent, as compared to taking no action, and result in a saving of $132 million per year.
Federal actions needed to support implementation of the MPU improvements include FAA funding
for certain airport improvements by FAA, construction of a control tower and navigational aids by
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FAA 7, and issuance of a CWA Section 404 permit by the ACOE. Section 7 of the ESA features

federal agencies to ensure that their actions do not jeopardize the continued existence of endangered
or ti_-eatened species, or their critical habitats. This BA was prepared to evaluate the effect of the
STIA MPU improvements on threatened and endangered species as required by Section 7 of the
ESA.

To initiate review of a project or action, an agency or its representative requests a list of endangered

and threatened species fi'om the USFWS and the NMFS. If a listed species may be present in the

project vicinity, the lead agency, or its designee, must complete a BA describing how the pro3ect
would affect the species. If the assessment determines that a listed species is likely to be harmed by

the project, the agency must enter formal consultation with USFWS or NMFS to ensure that its
actions will conserve the species and its critical habitats.

This BA evaluates potential effects of STIA MPU improvements on threatened and endangered

species.

7A RecordofDecisionsupportedbytheFinalSupplementalEnvlronmentalImpactStatement(FSEIS)providingFAA
approvaloftheM'PUdevelopmentacnonsadoptedbyPOS andprovzdmgFAA approvalofFAA acnortsnecessaryto
provideFAA supportforthethirdnmway,extenslonofrunway16L/34R,forexpandedrunwaysafetyareasforrunways
16Rand16L,andforvariouslandsideMPU unprovementsscheduledtobecompletedthroughtheyear2010wasIssued
bytheFAA m 1997.FAA'sdecmoni_'anungfmalapprovaloftheMPU developmentswasupheldbytheNinthCircuit
CourtofAppealsm CityofNonmndy Parkv.PortofSeatde,165F3d35(1998).
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2. SPECIES ADDRESSED

Parametrix requested from the USFWS and NMFS an updated li_ of federally threatened and
endanger_ species ('May 27, 1999) that might occur in the project vicinivy. Subsequent to receiving
their replies, bull trout were limed as a threatened species (USFWS 1999a). Species on these lists
(AppendixA) were furtherevaluated todeterminetheirpresencein theprojectareaand any
potentialprojectimpactsthatmay affectthespecies.

ThisBA addressesimpactsoftheproposedFA.AandACOE actionsandmore broadlySTIA MPU
improvementson thelistedspeciesidentifiedby theseagencies.Itaddressesdirectdisturbance
impactsof theprojectsduringconstruction,as wellas impactsoccurnngonce thecompleted
projectsareoperational.Thisassessmentof effecttothespeciesand theirhabitatsisbasedon
literaturereview,agencyconsultation,andfieldreconnaissance.

2.1 ESA LISTED SPECIES MANAGED BY USI:WVS

USFWS identifiedtheendangeredperegrinefalcon(Falcoperegrmus),threatenedbaldeagle
(Haliaeetus leucocephalus) and threatened Coastal/Puget Sound bull trout (Sah'elmus cot!fluentus)
as potentially occurring near the project (Appendix A). Subsequently, pcre m'ine falcons were
delisted on August 25, 1999 0dSFWS 1999b) and thus are not addressed further in this report. No
candidate species managed by USFWS were identified as occurring in the project area. Marbled
murrelet (Brachyramphus marmoratus) were reported to the ACOE as occurring in the project area
in November 1999. In December 1999, 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.

Several species of concern were identified as potentially occurring in the project area (Table 2-1 )
and they were briefly evaluated for their potential presence. They were not evaluated further
because the project area does not provide significant areas of natural habitat for these species.

Table 2-I. Species of concern identified by USF_'S (see Appendix A and B) as potentially in the project area.

Sellk_rltificName CommonName PotennalofOccurrence

M>_tts e_ns Long-earedmyous Potentially occurnng;may roost m abandonedbuildmgs;more
common m coniferousforesthabitat.

M)znis volans Long-legged myoris Potentially occurring; may roost m abandoned buildings; more
common m coniferous forest habitat.

Co_orhmua to_sendii Pacific Townsend's Unlikely occurrence; roost primarily m caves and highly sensmve
big-eared bat to human dlsturbance.

Lampetra trzdentata Pacific lamprey Potentially occun'lng; lypically found m larger rivers; not reported
from Miller Creek and Des Momes Creek fish surveys.

Lamperra ayreai River lamprey Potentially occurring; Typically found m larger nvers; not reported
from Miller Creek and Des Moines Creek fish surveys.
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2.2 ESA-LISTED SPECIES MANAGED BY NMFS

NWIFS identified Puget Sound chinook salmon, a threatened species (.Appendix A). and the
candidate species Puget Sound coho salmon as occttrring in the project _acinity. Section 7 of the

ESA does not require federal agencies to evaluate effects of _ency actions on candidate species,
Therefore, coho salmon were not evaluated in this biological assessment. Consultation _ith N'MFS

would be reinitiated if coho salmon are listed as a threatened or endangered species, and if federal
agencies retain discretionary involvement or control over any STIA MPU projects at that time.
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3. PROPOSED ACTION

The STIA MPU improvementsarelocatedwithinthecitiesof SeaTac and Des Momes. m I,hn_

County,Washm_on (Sections4 and 5 ofTo_qusl_ip22N, Range 4E. and Sections20. 21.2S,29.

32,and 33 of Township 23N, Range 4E, W.M.) (umted StatesGeolo_cal Survey (USGS) Des

_ Moines Quadrangle,7.5-rmnuteseries).An additionalprojectelement,the constructionof
associatedoff-sitewetlandmitigation,islocatedsoutheastof STIA m theCiD,of Auburn (Section

31,Township 22N, Range 5E, W.M.) (seeFigureI-I).FAA's proposedactionsatthistimeare

constructionof theAirportTrafficControlTower and navigationalaids,futurere'antsand Rants

issuedtothePortsinceMay 24, 1999relatedtotheimplementationofSTIA MPU improvements.

and futureapprovalof PFC collectionand use authorizationrelatedto implementationof MPU

improvements. ACOE's proposedactionsrelateto thoseMPU actionsforwhich the Porthas

appliedfora Section404 permit.

3.1 MASTER PLAN UPDATE ACTIONS

3.1.1 Project Description

MPU improvementswould developportionsof propertylocatedon and nearthe existingSTIA

(Figure3-I),aswellasthewetlandmitigationsiteneartheGreen RiverinAuburn. Generally,

MPU impmvemems arecategorizedasnotedhere;theyarediscussedindetailm Table3-I.

• Runways and Taxiways: A thirdparallelnmway, 8,500fllong,would be constructedon

approximately16.5millioncubicyards(cy)of fill.Thisactionrequiresacquisitionand

vacationofexistingresidentialareason thewestsideoftheairport.Temporary.associated

impactsincludeconstructionfacilities,erosionand sedimentcontrolfacilities,equipment

sta_ng,and security.Emergency accessroadswould be constructedaroundthe runway

perimeter.New and relocatedinterconnectingtaxiwaysarealsotobe constructed.Runway

34R willbe extendedby 600 ft.

• On-SiteBorrow Areas:On-siteborrowareasareplannedtobe excavatedasa sourceofflu

to be used to construct portions of the runway embankment. The three borrow areas arc
located south of the airport, between 24 _ Avenue S. and 15th Avenue S, and between S.
200 th and S. 216 *hstreets. These borrow areas would provide up to about 7.9 million cubic

yards of fill. Excavation and transportation of this fill to construction sites from excavation
areas is evaluated in this BA. No off-site sources of runway fill are evaluated here s.

• RSA: The RSA Extensions are to be created at the north end of the existing airport runways,
south of State Route (SR) 518 and at the southern end of the new third runway. RSA

extensions are necessary for the existing runways to meet current FAA standards. Part of a
sewer line will be relocated.

s Thesource(s)ofn'nportedi'fllneededtoconstructtherunwayarenotknown.TheEnwronmenlalImpactStatemem
andFinalSupplementalEnvxronmenmlImpactStatementidentifiedseveralpernuned sourcesof fill matenaLwithin
20 miles of STIA, with sufficientmaterialto provideall or some of the fill needed forcons_rucuonof the masterplan
projects. Privateindustry,however,may perrmtand developnew sources. The sourceandplacementof fill material
zssubjecttocompeunvebidandmarketcondiuons.ThePortcannotpre-selectsites,norwillthePortawardcontracts
tofacilitieswithoutapprovedpertmts.Thepotennalimpactstolistedspeciesfromobtainingfillfromoff-sitesources
wouldbespeculatweandarenotreasonablyforeseeable;therefore,theyarenotaddressedm theBA.

Bwlogtcal Assessment 3-1 June 14.2000
STIA Master Plan Update Improvements 556-2912.001 (48)

AR 044709



TUB _ _"
LA -" "_T'_. RETAINING WALLS AND

K_ DESIGN MODIFICATION5
.. i uSED TO AVOID

WETLAND IMPACTS NORTH EMPLOYEE
LAKEREe2"_• PARKING LO"

MILLEF; CREEK 1:!: (NEPL, COMPLETED
LORA LAKE DETENTION FACILIT_ _ -. INO. 5_

:! CARGO WAREHOUSE
RETAINING WALLS -, j (NO. 10_
USED TO MINIMIZE ./"

IMPACTS TO WETLAND_ / RETAINING WALLS
AND MILLER CREEK USED TO MINIMIZE

IMPACTS
(NO. 19) (NO. 20)

RELOCATED SECTION OF -- RELOCATED 154TH ST IND. 3}
MILLER CREEK _ - __ .

(NO. 14) " _ "-_: : , -

,:,"_::;.'-:..,-SOUTH156TH ST
BRIDGE - • RUNWAY SAFETY

REPLACEMENT ,_ '.. U_;_:, AREAS (RSAs)
(NO. 3) . _t ,.. _ (NO. 2)

";_----_------___ AIRCARGOAcou,smo. \ -- " _ FACIL'TIESAREA " J
(NO. 10)

RETAINING WALL I r NEW WATER TOWER
TO AVOID WETLANDS AND .e..,......,.,._._

MILLER CREEK, AND TO
PROVIDE MINIMUM SOFt" RELOCATION OF AIRBORNE

BUFFER BETWEEN PERIMETER CARGO AND AIR TRAFFIC
ROAD AND MILLER CREEK _" CONTROL TOWER

(NO, 9)(NO.19) ,
NORTH

TERMINAL
•l. , ,: .

._- :i,:mt (NO. B)

NORTH
THIRD RUNWAY ENTRY DRIVE

AND INTERCONNECTING -"'T_ (NO. 12)TAXIWAYS

(NO. 1) . _
GARAGE

RETAINING WALL USED ?.: (NO, 6)

TO MINIMIZE WETLAND z-_ SOUTH TERMINAL
IMPACTS _ EXPANSION PROJECT

_:_.. : fNO. 7)
WEYERHAEUSER HANGER BOW LAKE

RELOCATION
(NO. 11) SOUTH LINK

: (NO. 12)

SNOW EQUIPMENT STORAGE ,!;t '
(NO. 17) T_ - NORTHWESTHANGAR

INDUSTRIAL WASTE (NO. 15)
SYSTEM (IWS)

LAGOONS

: ','_'_;i_ SASA DETENTION
POND

600 FT RUNWAY r_!', ' ;!_- (NO. 16)
EXTENSION

(NO. 18) _ DUAL TAXIWAY 34R
(NO. 2)

PONDS TYEE

BORROW _ _;""/ POND
StTE #4
(No.13) _J SOUTH AVIATION

• ' SUPPORT AREA
(SASA)

_n S 20OTHST I: (NO. 4)

CULVERT
EXTENSION

BORROW
SITE ¢3 --
(No.13)

, }

" S 208TH ST

'r BORROW"'_.. SITE 11
', (No.13)

/

S 218TH ST

= AR 044710
Fif Etnnarvxment lot ......... Retocate_ _1 of ..... Ac_eenon Area

The¢l Rutlwlby MCGerCreek ik_ncllty

"'--'!SCALEINFEET _'_ ";_" _ IRSAIR_YI_fy_'BNRYArea _ _ PipodCrook

._..., _ _/_ ' __ _w_,_ _._,_,_ Figure 3-1
C IK)0 1.800 _ Mlltef _ P/t_4CtS _ Water Fe4t_e$ .... Creek Master Plan Update

Improvements It STIA



Table3-1. ProposedMaster Plan Update improvement projectsat Seanle-Taeoma International Airport.

Pn_¢c: .N_'neJ Descnpno_

Rm)wa'.an" Ta.xtwa',F_o)ec'_s

ProperlyAcqmsmon.Street Includespurchasingp,u_..' benveenexistingSTIA bom'Idars.• t_"t to DesMomes
andUt4htyVie.anon MemorialDnveandSR509. Reqmredfor thirdrunwayembankmentfill and

construenon_ nnntumon.

Ernbankm=_Fill Embanlonentforthn-drunway,cons'u'uc_edusingnnponedfill.Approxlrna:el)16.._

(No.I)_ millioncywillbeplacedovera5-to"_-vc_period.Exl_ngroadsandstreetsunaer
embankmentfc_,,,twillberemoved.

InterconnectingTaxiways New connec_n8taxiwaysbenveenexisongrunwayandthirdnmway. Pro.)ec_islocated
(No.I)J onexls-nngairfield,requn-mgonlyrmnnnalgrading.

Runway 16X/34X Pavingof',hlrdrunwayafter complenon of ernbankmemfill.
(No. I)_

ExtenmonofRunway34R by Ex_endrunwayby600fiforh,,_,,ueedwarm weatherandlargealrcrafloperauons.
600 fi Project:s Ior_t_ at the muthernend of Theeastrunway.
(No. 18) )

Addmonal Tax)wayExn'.son Construe'nonof new ramps to the exlsnng terrmnalapron.
16LJ34R

DualTaxiway34R h.p, ovements tomxiwayssen_g the SASA areaand southapron.
(No.2) _

Bo_w Sites

Borrow Sites Sources of fill forthirdrunwayembanlm_.-nt,located on ST]A l_'olx'rtysouth of lhc
(No. 13) L a:rpon. Appi-oxmlately7.9 mithon cy ofmatenal to be excavated from 3 sties and

transpon_acrossairportpro!_y,totheembank'ment.

R_mwavSaf_vAreas(RSAs)

Runway 34R Safety.Fill Extendrunwaysafer), fill to meet FAA standards.
{No.2) _

RSAs 16R/I6L Extendsafetyfillsby 1,000fltomeetFAA standards.
fNo.2) )

RelocanonofD)splaced A1_eldm.x)wayImprovements.Therunwaythreshold{i.e.,theemergencylandingpad
ThresholdonRunway 16L atendofrunwaypavement)to berelocatedontonet'RSA.
(No. 2)'

MillerCreekSewer Relocatesewerforth)rdrunwayembankmentandrunwaysafe_.'fills.Net'sewertorun
Relocation along ahgnment ofne_ 154=/156_ STreet.
(No. 3) '

FA.ANav1_anonAids (NAVAIDS)

New A:rpon Traffic Control Net, mr traffic controltower to be located in exi_mg developed areanearterminal.
Tower
(No. 9) )

RelocateA:rponSun,eillanceExis_ngradarandnavlgat)onequq:n'nentwillberelocatedtoallowconsn-uc_onofthlrd
Radar{ASR),AirportSurfacerunway.
Deice-nonEqmpment
(ASDE),NAVAIDS

An'fieldBuildmB irnl_vernents

New Snow Eqmpment New buildingto housesnowremovaleqmpment.
Storage
(No.17)l

Weyerhaeuser Hangar Relocate exmmg hangaron west side of airfield to allow constructionofthwd runway.
Reiocanon New hangarv,,'dlbc locatednearsouthend of thirdrunway.
(No. Ill'
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Table 3-I. Proposed Master Plan Update improvemem projects at Seanle-Taeoma |mernational Airport
_contJnued).

Prqlec', Name _ Descr_non

Ten'nmal/Air Car_o Area ]rnm'overnents

Reiocanon of Airborne Cargo Relocate emsnng cargo building from mr traffic control tower site to north cargo area
(No. 9) i Located m exn'nng developed area near terminal.

Central Tcm,,,aI Expanmon Passenger wrrranal remodel. Located m exlsong developed area at termmal.

South Ten'rune/Expansion Passengertem'unal remodel. Located m existing developed area to the south of the main
Pro)ec_ (STEP) passenger _n'mnaI.
(No. 7) '

NorthwestHangarRelocanon RelocateNonhwesl Hangar to sstenow occupiedby DeltaHangar.Locatedm extstmc
(No. 15) _ developed area.

Satellite Transit Shuttle (STS) Remodel end upgrade underground u'anmt system tml_ng terminal to satellites.
System Rehabihzanon

Redevelopment of North Air New or expanded air cargo facdmes along Air Cargo Road at north end of airport.
Cargo
(No. I0)

Expansion of North Unit Addinon to new passenger terminal located north ofexisnng terminal. Located in
Terminal (North l:her) ext_ng developed area (Doug Fox parking lot and anport access freeway).
(No. 8) +

New Airport Rescue and Fire Replaces facility displaced by new North Terrrnnal. The new facih_' t'ill be located to
Fighting facility (ARFF) the north of the North Terminal.

Cargo Warehouse at New air cargo facility located north ofSR 51 g on 24 = Avenue S.
24 mAvenue S.

(No. I0)'

Wes'nnHotel Net, hotel located mvnedlate}y north of mare passenger ten'renal. Located in existing
developed area at terminal.

Net' Water Tower Construct new water tower and piping in engmeenng yard south of South 160mStreet m
subbasmsserved by storrnwater ouffalls 012 and 013.

RoadsQ

Temporary SR 5 ]8 and SR Temporary accessramps to serve constructionof third runway embankment and runway
509 Interchanges sarely fill: to be removed afterproject completion.

1.54=/1560S̀treetRelocanon Relocatepublicroadwaytoallowconstructmnofthlrdrunway embankment and runway
(Nos. 3. I9. and 20) _ safety fills. Existing road to be demolished.

l ._1='156mSrreet Bridge Relocate existing ] 56= Street bndge over Miller Creek to accommodate the third runway
Rep)a_t (No. 3)' foorpnnt and 15,4u''156= S_'¢ctrelocation, in-warm"work associated with thisproject is

limited to the removal of the existing bridge and bank restoration.

Improvements to Main Transponatmn cnculanon, selsrmcandother improvements to roadway systems servingTerminal Roads ten'renal.
(No. 12 and others) t

h,=p_oved Access and Improvements to existing roadway system serving passenger tern'nnal, garage and air
Circulanon Roadway cargo faci)mes,
Improvements

North Unit Termma] ]rnprovernenu to emstmg roadway system to serve the new North Terminal and garage.Roadways
(No. 8)

9

Temporary, roads used to haul fill matenal from 3 on-sue borrow areas to construcnon sites are mcluded m the analysisoftheborrow areasand not hstedhere.
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Table 91. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport
(continued).

ProtectName _ Descrrpnon

h.v,,:,vemenLs to South h[_p,,avetrtents to existing ruaaway system ser.'mg passengerterrmna_, garagc, ant a:-
Access Connector Roadway, cargo famhnes. Will connect terminal and garage area to South Access roao_ a?,an¢ SR

(South Link) 509 extension south of tarpon.

(No.12)'

Parkm£

Mmn Parlong Gm'age Expand parking h¢ilny at msm passengerterminal on north and south s_des_exls_m£
Expansion de_miopedm'_s), and add floors topomons of extstmg garage.
(NO. 6)'

The North Err_loyees New parking facilrO, for employs, located north ofSR 518.

Parkmg Lot (NEPL), Phase l
(No.5) _

North Unit Parking Sn'ueture Construe'non of new garage servln 8 new North Terminal facilny. FacthD' will be located
(No. 8) _ at extmn8 Doug Fox parking lot.

The South Avianon Sup_ Area (SASA)

The SASA and Access New an,portsupportfacilnyforcargoand'ormaintenance,locatedatthesouthend ofthe

Taxiways an'portsouthoftheOlympic Tank Farm and S.185= Street.Asrplaneaccesswillbe b)
(No.4)J new l_ralleltaxiwaycons'n'uetedalongRunway 34R.

Relocation of exlmng Airport operanon support facilities _-ill be relocated to the SASA once SASA site
facilmes to the SASA development ts completed. Many of these facilmes must be relocated from then presem

(No. 4) _ Iocanonsdue to mare t_u,,al expansion(i.e.. STEP and North Terminal). including
Northwest Hangs, Ground Support Eqmpmont, ground and corporate avmtlon faolmes,

new mrportmaintenance building, and Unned maintenance complex.

StormwaterFaciimes"

Miller Creek Demnnon Expand the Miller Creek Detention Facih .ty by 16.4 acre-fl to provide flow control
Facihty (MCDF) Expanmon retrofimng for exlsnng STIA discharges to Miller Creek. All construenon would take

placem uplands,and would create free-drainingdetontlonvolume.

SASA Detennon Pond Create regional storrmvater det_non pond for the SASA pro3ectand other snes. Pond is
(No. 16) j 22.5 acre-fi and discharges to Des Momes Creek.

NEPL Vault A 4.0 acre-fi vault to serve the NEPL; discharges to Miller Creek vm Lake Reba.

Third Runway Vaults and North pond ( 13.0 acre-fl; discharges to Miller Creek), central vault (8.3 acre-fl: Walker
Ponds Creek), south vault (6.3acre-R; Des Momes Creek), and mterconnectmg taxJways vault

(5.9 acre.R; Des Momes Creek).

STIA Retrofit Faciinies Detennon vaults or ponds to lm'ov_dc flow control rerrofimng for existing STIA

d_scharges to Des Momes Creek. Vaults to be constructed m ext_ng or new fill.

Cargo Vault Detennon vault for North Cargo Facihty, ] .9 acre-fl discharging to Miller Creek _aa
Lake Reba.

Natural Resources

Miller Creek Relocat)on Approximately 980 fl of Miller Creek irrm_dmtely downstream of the MCDF will bc
relocated to accommodatethird runway embankment and runway safely fill.

Miller CreekBuffer Establish a 100-fl buffer (average) along approximately 6,500hnear fl of Miller Creek
Enhancement w_thmthe acqmsmon area.

Miller Creek Floodplain Excavate app,oxtmately 9,600 cy from the Vacca Farm =re adjacent to Miller Creek to

Restoranon compensatefor 8,500 cy of floodplain fill for thlrd runway ernbankment and north safety
fill.
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Table 3-I. Proposed Master Plan Update improvement projects at Seattle-Tacoma International Airport

(continuedl.

Project Name _ Descr:pnon

MilierCreekInstveamHamtat S:tel:southofme _ac_ FarmsRe.app,,.,xm'mteiy650_ ofchannel.Rew_','crock,
Enhancement nprap,footbridges, and trash. Place large woody'debris (LWD_througnom tins sector.

of the creek. Theassoclated wetland and uplandareas along the creek wdl _c paantc_
_Ith nanve wetlandand upland vegetanon spemes.

SRe 2: _up,oxinunely 150R _ of S. 160th Street.approxtmatei.v 140 fl of
chm'mel.InstallLW'Dinthecreekchannel,gr4deasmallseenonoftheweslbankofthe
creekto createa gravelbenchmthefloodplain,andplanttheuplandareawith natl_c
treesandshrubs.

Site3: Immediately downsn'amorS. 160th Sn'eeLapproxn'nately 600 _ of channel
C#adea seenon of the eastbank. remove a robber nre bulkheadand mstali LWD m the
creek and on itsbanks. Plant bufferareas wlthnanve treesand shrubs.

Site 4: Miller Creek _ely upstrem_ors _ Avenue S., upproxtmately $20 ft of
channel.Gradeportionsofbothbanks.Removefootbndgesandpornonsofconcrctc
blockwalls.InstallLWD m thecreekandonItsbanks.Plantbufferareasw_thnatwc
n'ecsandshrubs.

Inaddinontothesespecificenhancements,debnssuchasnres,garbage,andfencess%;ll
beremovedthroughouttheennrestretchofMillerCreekhorntheVaccaFarms_tesouth
toDesMomes MernonalDrive.Inareaswhereaccesstsreaddyavmlabic.LWD _vlllbe
seiecnveiy placedthroughoutthe creek to improve mmcam hablmt condmons.

DramageChannels Relocateappmxnnately1,290lmearflofdrainagechannelstoacconnnodatethethlrd
Relocatmn runwayembankment.Thebufferalongthedrainagechannelwdlbevegetatedwith

natwe grass andshrubs.

Restorationof Ternporaniy Approximately2.17ac ofwetlandlocatedwestof thethird runwayembankment,nonh
ImpactedWetlands of relocatedS. 154= Streetandwestof theMiller Creekretocanonpro)cot,will be

t_ly filled ordmurbeddunngembankmentconstrucnon.When consrrucnon

actlvl[lcs_ completed,removefill mattnaal,r=smrcpre-dlsturbancetopograph._,and
plantwetlands_th nanve shrubvegamnon.

T.veeValleyGolfCourse Restoreapproximately4.5acofemergentwetlandarea.locatedwithinTyeeValleyGolf
WetlandsEnhancement Course,toa na.ve shrubvegctanoncommum.ty. Theenhancementacnonswould be

tntegl-atedintoplanstoconstructaRDF onthegolfcourse(KingCount.'CIPDesLcm
Team 1999).Theenhancementwouldconverttheexmangturfwedandtona,vcshrub
wedand con'n'numty.

AvianHab)tatnearthe Conslructanapproximately36-acrewetlandmlnganonareaona 67-acreparcelnearthe
GreenRwerm GreenRiverinthecity.of Auburn. Createapprox=rnately25.96acof forest.3.40 acof
Auburn shrub,5.17acofemergent,and0.03 acreof open-waterwetland.Createuplandbuffers

totahngabout]5ac.

' Numbers indicated are mapped on Figure 3-I.

: Des Momes Creek Basra Plan Comnunee will consn'uct a Regional Detennon Facility (RDF) on Tyee Golf Course
to provide regional flog' conn_ol. This project would ehmmate the need for STIA retrofit facilmes descnbed above.
As this Lsa cumula, ve acnon sub.iect to future federal acnon, it is not a MPU unpmvemem.

• Airport Traffic Control Tower and other Navigation Aids: FAA is constructing a new
airport traffic control tower on a 2.5-acre site that is developed with parking lots and
buildings. Existing radar and other navigation facilities will be relocated to allow
construction o f the runway _°.

10

Naviganon aids include Approach lights that will be constucted at the north end of the existing east runway. The
towers supporting these lights will be located m uplands, and will not h-npact any wetlands.
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• Airfield Building Improvements: A new snow equipment storage shed wilt bc
constructed, and the Weyerhaeuser Hangar relocated.

• Terminal and Air Cargo Area Improvements: Passenger and cargo terminal bmldmgs,

ramp areas, a hotel, and the fire:rescue facility till be constructed andor undergo
redevelopment. A new water tower will be constructed south orS. 160 _nStreet.

• Roads: New consl_ction and redevelopment of roads around the terrmnals will improve
access and circulation. S. 154m/156 _ Street till be relocated around the ne_ RSA

footprints. Temporary interchanges wil] be consu'acted on SR 518 and SR 509 for fill haul
access. The temporary interchanges on SR 518 and SR 509 are not funded by FAA and do
not require FAA authorization. If there is no discharge of fill material to wetlands or other
waters of the United States, an ACOE Section 404 permit is not required.

• Parking: This effort includes not only construction of the NEPL north of SR 518 that was
completed in 1998, but also expansion of the main Parking Terminal, and construction of a

net, parking facility to serve the new north terminal.

• SASA: Located southeast of the airport between 20th and 28th Avenue S. and north of S.
200 thStreet, SASA will include aircraft maintenance/support and air cargo facilities.

• Stormwater Facilities: New stormwmer vaults and ponds will be constructed to serve new
and existing airport areas. The Miller Creek Detention Facility will be expanded, and a net'
stormwater detention facility will be constructed for SASA.

• Natural Resources: A portion of Miller Creek will be relocated. Miller Creek floodplain

volume, impacted by the RSA footprint, will be replaced at the Vacca Farm. Instream
habitat will be enhanced at four locations along Miller Creek, and stream buffers will be

established along 6,500 fl of Miller Creek. Drainage channels will be relocated, and
temporarily impacted wetlands restored. Wetlands on Tyee Valley Golf Course will be
enhanced. An avian habitat will be created at a mitigation site near the Green River in
Auburn.

* Construction Related Facilities: Various temporary construction laydown facilities,

temporary office facilities, temporary, contractor parking, etc. are components of the larger
master plan projects, and generally occur within the development footpnnts of the finished
project. These temporary, facilities are necessary to support construction projects.

3.1.2 Construction Schedule

The MPU improvements would be constructed over a 10-year (or longer) time frame; however,
major construction projects are anticipated to be completed by 2005. While most construction
occurs in uplands, the potential effect to listed species is primarily through the indirect effects of

stormwater runoff. Therefore, information on project scheduling related to the installation and/or

upgrading of the stormwater management system is provided to show that when new projects are
finished, proper stormwater management controls will be operational. Because some elements of

the project involve in-water construction that could cause sedimentation of surface water, a detailed

B_ological Assessment 3-7 June ]4. 2000

STIA Master Plan Update Improvements 556.2912-001 (48)

0447 5



description of project sequencing is provided. Finally, construction of these improvements will only
proceed once the sppropnate federal and state perrmts (e.g.. 401 Water QualiD Certification.
Section 404 permit, and I-IPA))) have been obtained. Mitigation measures required by these perm:zs
are also described below.

3.1.2.1 Stormwater Management Facilities

" Stormwater detention and water quality facilities will be constructed in advance of /dPL"

improvements so that sufficient stormwater treatment is in place and functioning at the ume
construction of new impervious surfaces begins. The phased construction of these facilities will
ensure that water quality, flow conditions, and downstream habitat will be protected from potential
indirect impacts.

Stormwater treatment facilities for temporary construction sediment and erosion control mus_ be

operational at the onset of clearing and grading activities, as required by project-specific stormwater
pollution prevention plans (SWPPPs) for construction activities. Anticipated start and completion
dates of the principal MPU improvements that would require permanent stormwater detention, the
stormwater detention facilities that would serve those projects, and estimated dates when detention
facilities would be required to be on-line are shown in Figure 3-2. Since multiple MPU
improvements could be served by a single detention facility, certain detention facilities may need to
be constructed several years before construction begins on the principal MPU improvement slated
to contribute to that facility.

The following conclusions have been reached about scheduling stormwazer facilities for MPU
improvements:

• Stormwater detention facilities for the third runway project. Permanent detention
facilities for the third nmway can be constructed just prior to Phase 3 Runway 16Xt34X
(i.e., before runway paving). Design should bemn in 2001, followed by facility construction
in early 2003. This would allow these facilities to be available when runway paving starts.

• S. 156th Street relocation. This project will not generate any net increase in imper_,ious
surfaces. It includes property acquisition and demolition of existing houses and local streets.
Thus, stormwater detention would not be required. The project will include sediment and
erosion control during construction, as specified in project specific SWPPP.

• Miller Creek detention facili_" expansion. Expansion of this facility should be
implemented by 2001 to serve the redevelopment projects in the North Air Cargo area.
Expansion and timing is contingent on the North Air Cargo redevelopment schedule.

• The SASA detention facilin'. Construction of this detention pond, which would replace
the Tyee Pond 12,depends on scheduling the SASA and South Access road projects. The
SASA pond is needed only to serve the detention needs ofthese two projects. Similar to the

I t HPA. issued by the Washington Department of Fish and Wildlife is a perrmt requued for any acnvi W which uses,
obswacts, diverts, or changes the bed or flow of state fresh and manne waters.

12h is anuc_ted that the Tyee Pond will be decomrmssioned as a result of consn'uctmg the South Access Project. The
South Access protect is not pan of the MPU mlprovernents, and no filling of wetland within the pond is proposed.
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Tvee Pond. the new SASA pond would be fitted _ith a spill-control feature, even though the
T_tk" Farm _"would not drain to this facili_.

• Terminal and air cargo projects. No new detention is needed for projects m the terminal
and air cargo area. A net reduction in stormwater drainage area has resulted due to
diversion of stormwater to the IWS, caused by IWS reroute projects and the garage

expansion. Construction of the new water tower will include removal of existing pavement
to result in no net increase in impervious area.

3.1.2.2 Auburn Wetland Mitigation

The main construction elements for the Auburn Wetland Mitigation project include construction of

temporary access/haul roads, development of on-site staging areas, site dewatenng, excavation of
east and west wetland basins, preparation and placement of wetland soils, installation of imgation

system, construction of site maintenance roads, and phased plantings.

This section presents a detailed phasing of the construction of this facility to assist the consulting
services (NMFS and USFWS) with their review. Additionally, an understanding of this phasing is

imponam to detemunmg potential impacts to the chinook critical habitat present in this area.

The work will occur in three phases and may take one or two construction seasons, depending on
construction methods start date and hauling restrictions. A construction season is expected to begin
in late June and end by early October, using the driest time of the year. Planting may occur at other

times of the year to take advantage of plant availability and optimum planting periods during the
dormant period.

After award of the contract, the selected Contractor will provide an), required pre-construction
submittals such as qualifications statements, workplans and construction schedule. Notice to

proceed will be given pending review of the pre-construction submittals. The following phases and
construction elements are ordered in the construction sequence thai they are expected to occur.

While each phase must be substantially complete before proceeding to the next phase, some overlap
of the general construction elements within each phase is likely.

Phase I - East Wetland Basin Construction

1. Install the site dewatering system of pumping wells, mardfold piping, and discharge structure.

2. Construct temporary access/haul roads and wetland crossings.

3. Implement Temporary Erosion and Sedimentation Control (TESC) plan.

4. Develop stagin_stockpile areas.

5. Bring in temporary and permanent utilities (electric power and imgation main).

6. Install site security fence.

7. Clear and remove brush.

t3Aftera petroleumspillfrom theTank Farm enteredDes Momes Creek inthermd-1980s,a containmentberm around

the facihw was consmJcted and drainage from the tank farm was muted directly to the IWS.
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8.Excavateeastsidewetlandbasin.

9.Processand s_ockpilewetlandsoils.

I0.Placewetlandsoilsovereastsidebasin.

II.Installeastsidecontrolweir.

12.Cons=uctmaintenanceroadsand m-avelpathson eastside.

13.lnsmllimgationsystemon eastside.

14.Installhabitatlogs.

15.Installerosioncontrolmattingwhereneededandhydrosccd.

Phase 2 - West Wetland Basin Construction

I.Excavateeastsidewetlandbasin.

2.Placewetlandsoilsovereastsidebasin.

3.Installwestsidecontrolweir.

4. Consm_ctmaimenanceroadsandgravelpathson westside.

5.Installirrigationsystemon westside.

6.Installhabitatlogs.

7.Installerosioncontrolmattingwhereneededand hydroseed.

Phase 3 - Outlet Channel and Weir Construction

I. Excavate outlet channel and wetland basin tie-ins.

2. Install erosion control matting and hydroseed.

Note:P|antmgmaybeginaftersubsmnualcompletionofeachphase.

Water from thedewateringwellswould be conveyedand dischargedtothe Green River. Well

waterwould dischargetoan existingditchsystemlocatednorthof thesitealan existingoutfall.

The ditchsystemwould conveywatertotheGreen Rivernorthofthesite.

3.1.2.3MillerCreek Relocation

The MillerCreek Relocationprojectincludesthe streamrelocation,floodplainexpansion,and

enhancementstoMillerCreekand streambuffersbetweentherelocatedsectionand thebridgeat
154mStreet.

Phasingof constructionwork requiredtoimplementthisprojecthas been desired to minimize

potentialerosionand sedimentationin MillerCreek. As requestedby reviewingagencies,the
constructionsectionisdiscussedbelow. Constructionelementsforthestreamrelocationand the

floodplainexpansionoccurconcurrently,and areexpectedtooccurduringthe driestlimeof the

year,takingapproximately15weeks,beginninginlineJuneand endingby earlyOctober.
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After award of the contract, the Contractor till provide the Port with any required pre-constructton
submittals such as work'plans and construction schedule. Notice to proceed will be given pendm¢-:
review of the pre-construction subrmttals.

The work will bemnwith implementation of the TESC plan. This includes placing silt fence around
workareasandstagingareas,andplacing=u,,wbalesatkeylocationstithintheprojectlimits.A
temporarysedimentpondwillalsobe constructedatthesouth(thelowest)endoftheproposed
floodplaingradingarea.TheTESC elementswillbeinplacepriortothestartofotherconstruction
activities.Clearingandbrushremovalwillbelimitedtoonlythoseworkareasthatthecontractoris
scheduledtobeginwithinthefollowingtwoweeks.

Next.temporaryfacilitiessuchas accessroadsand stagingareastiillbe developed.Once the
temporaryfacilitiesarem place,thecontractorwilllikelyimplementa planforcontrollingt'ater
duringexcavationof thefloodplainand streamrelocationareas.Thismay"includeexcavating
dewatcrmgtrenches,frenchdrains,andsumps.

ItisanticipatedthattheconstructionfortherelocatedportionofMillerCreekt'illbecompletedin
twophases.Phasel wouldconsistofconstructingthemainportionofthenew channel.Phase2
wouldconsistofcompletingthetie-instotheexistingstreamateachend.As itisexpectedtooccur.
amoredetaileddescriptionofthisworkisasfollows:

Phase 1 Stream Relocation - Main Section

• Recontourtheam-iculturaldrainageditchand otherlot'areasalongthenew channel
alignmentJ_

• Implementdcwatcnngfornet,channelconstruction.

• Excavatenewchannelsubgradcs(exceptattie-inareas).

• Confirmnet,channelsubm'adestilthfieldsurvey.

• Placegeotextileovernet,channelsubgrade.

• Installlogweirs:logsandquarry,spalls.

• Placestreambed(spawning)gravelandgradeIow-riowchannel.

• Confirmnew channelfinishgrades.

• Constructnet,channelbanksofgcotextilefabric-wrappedstreambankmaterial.

• Installrolledgeotextilemateriallogsandmattresses.

Theaboveconstructionelementswilllikelyoccurover100-to200-fllengthsofthenew channel,
beginmngatthedownstreamend.Subsequentelementswouldfollowassoonaspracticable.

)4 The drainage dttch connects at its lower end to Miller Creek, and construcnon sedzment and eromon control facilmes
will be used to prevent water quahU' ,mpacts to the creek.
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Phase 2 Stream Relocation - End Tie-ins

• Install sheeting and base-flow stream diversion sumps at ue-in areas.

• Relocate any fish presentI'_in the existing channel to downstream locations.

• Place fill in existing channel at tie-in areas.

• Excavate new channel grades at tie-in areas.

• Place geotextile fabric over new channel subm'adeat tie-in areas.

• Install transition area log weirs: logs and quan3' spalls at tie-in areas.

• Place streambed (spawning) gravel and grade low-flow channel at tie-in areas.

• Confirm new channel finish grades.

• Construct new channel banks of geotextile fabric-_Tapped streambank material at tie-in
areas.

• Install roiled geotextile fabric logs and mattresses at tie-in areas.

Once the Phase 2 tie-ins have been made, the flow from Miller Creek will be interminentlv
introduced to the new channel section to allow the streambed gravels to sort and stabilize. Dunng
this time a collection sump located at the downstream end of the new channel construction will
collect any turbid water and convey it to the sediment pond until the new channel flows clear.
Landscape plantings along the new channel and stream buffer ma.v occur as the construction
proceeds or follow afte_'ards as appropriate.

Excavation of the floodplain grades may occur as soon as the contractor can control the

groundwater sufficiently for the method of excavation selected. Once the new floodplain grades
have been established and verified by field survey, the irrigation symem piping will be installed
followed by seeding and landscape planting.

Enhancements to the stream and buffers between the relocated section and 154'h Street will include
the removal of manmade features such as footbridges and tires used to stabilize the streambanks.
Limited clearing and brush removal will be necessary prior to planting the stream buffers with new
landscape plantings. Employing BMP's during these activities will minimize impacts to the
stream's water quality. In-stream work should be scheduled during dry weather and when base
flows areat a minimum. The size of the area being worked at any one time should be limited to as

small an area as practicable for that activity. The disturbed areas should be stabilized immediately
after work in that area is completed.

Once the site is stabilized with respect to erosion, the temporary sediment pond can be
decommissioned. This work will involve removing the outlet structure and lower section of the
pond containment herin.

I.<No cur,.hroat trout, bull trout, chmook salmon, coho salmon, nor any other salmon species have been observed by thePort m this stream reach.
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3.2 INTERDEPENDENT AND INTER=RELATED ACTIONS

The effects of the action evaluated in this BA include not only the direct and indirec_ effects
described above, but also all associmed inter-related and interdependent acuons. Inter-related

actions are those that are part of the larger action, the STIA MPU improvements, and depend on thls

larger action for their justification (USFWS and NMFS 1999). Interdependent actions are those that
_, have no independent utility apart from the action under considm'ation (USFWS and F,_IFS 19991.

The interdependent and inter-related projects included m the action are:

• Natural resource mitigation projects required to obtain federal and state permits such as the
Auburn wetland mitigation, on-site creek relocation and restoration, wetland restoration at
the Vacca farm and Tyee Valley Golf Course, and construction of stormwater management

facilities (detention ponds, water quality treatment facilities, and conve.vance srrucmresl.

• Relocation of facilities to accommodate new master plan projects such as the relocation of
154 zhSu'eet for the new runway and runway safety areas and relocation or up m'ading of
utilities.

• Temporary construction facilities, including temporary interchanges, temporary office
facilities, construction lay down areas, etc.

• The existing IWS would be expanded, and IWS Lagoon 3 would be enlarged per
requirements of the Port's National Pollution Discharge Elimination System ('NPDES)
permit.

• Construction of a new water tower which will convert existing pervious area to imper_'ious
and convert an equal amount ofimper_ous area to pervious.

• Construction of the Terminal Radar Approach Control (TRACON) on the westside of the
airport._°

For most inter-related or interdependent projects, potential effects to listed species are limited to the
potential indirect effect of stormwater runoff on downstream habitat. However, some mitigation

projects involve in-water construction that could potentially impact water quality and indirectly
effect downstream habitat.

3.3 ACTION AREA

The action area (Figure 3-3) was determined to be those areas of the airport project where project
construction will occur and the vicinity where direct, indirect, or cumulative effects could

reasonably occur (i.e., the aquatic habitat of Miller, Des Moines, and Walker creeks downstream of
the airport and the associated nearshore estuary, and the IWS Puget Sound outfall). The Auburn
wetland mitigation site and vicinity (Figure 3-4) where indirect or cumulative effects could
reasonably occur are also included m the action area.

)eAsafurorefederalacuonthatSsnotapanof theSTIA MPUunprovernents,theeffectsof consu'ucungandoperating
theTRACON facihty will bedeterminedm consul)anonwith theServiceswhenflusprojectggoesforwardm thefumre.
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Availableinformationandanalysisindicatedthatthelistedaquaticspeciesandtheircriticalhabitat
donotoccuratornearconstructionsites(seeChapter4 foradetaileddiscussion).Thereforc.there
areno directimpactstolistedspeciesortheircriticalhabitats.Listedspeciescouldbe affectedby
indirectimpactsresultingfromnc_'stormwaterrunoffthatentershabitatpotentiallyoccupiedby
mern.The actionareaisthuslimitedtothelocationswhereredirecteffectsmay occur,and the
locationswhereconstructionorotheractivitiesmay generaterunoffandincludes:

• ConstructionsitesatSTIA wherecons_ctionandoperationcouldresultintransportof
sediments,nutrients,andotherchemicalstodownstreamwatersCMiller,Des Moines.and
Walkercreeks).Constructioninwetlands,theMillerCreekrelocation,andcreekcrossings
(replacementofa bridgeonMillerCreek,replacementofa culverton Des MoinesCreek)
wouldinvolvein-waterworkthatcouldaffectwaterqualiwandcreekhabitatcondmons.
with indirect impacts down gradient where listed species occur.

• The Miller,DesMoines,and Walkercreekchannelsdownsu'carnofSTIA construction
wherechangesinrunofforwaterqualityconditionsfromtheactioncouldaffecthabitat
conditionsinthecreeks.The estuariesandadjacentncarshorehabitatofMillerand Des
Moinescreeksareincludedintheactionareabecausetheseareasarecriticalhabitatfor

chinook,and potentialhabitatforbulltrout.Changesincreekhydrolo_,and/orwater
qualityconditionscouldeffectthesehabitats.

• The piped sections of Gilliam Creek where fish species may temporarily enter during
periods when the Green/Duwamish River experiences high water due to simultaneous
flooding and high tides. Changes in runoffrates or water quality could affect fish occupying
the pipes.

• The Green River, where changes in runoff rates or water entering from the Gilliam Creek
tributarycould impact chinook critical habitat.

• The existing IWS outfall located in Puget Sound near Des Moines Creek is included in the
action area because increasing the areaserved by the IWS at STIA will result in increased
discharge ofu'cated stormwater runoffat the outfall. The outfall is located in about 170 fi of
water, about 1,700 fi offshore, andchanges in discharges could affect criticalhabitat.

• Construction of off-site mitigation in Auburn would occur up to 200 fl west of the Green
River. During construction,changes in runoffand water quality could impact critical habitat
of the Green River through construction dewatering and conveyance of runoff through
existing farmandroadside ditches to the Green River.

Some minorMPU improvements included in Table 3-1 arenot shown on Figure 3-3. Nevertheless,
they have been evaluated during the FEIS and permitting process. Other minor projects not
included in Table 3-1 arc the relocation of airporttenants and facilities to make land available for
the MPU improvements, the temporary facilities needed during construction, and the infrastructure
needed for the improvements.

Inter-relatedand interdependent activities that arc reasonably certain to occur are also included in
the action and action area. Actions that may occurbut arenot reasonably certain to occur, or actions
that are likely to have a Federal nexus and undergo ESA review at some furoredate are excluded
from analysis in the BA. The activities in the action area that arc not considered reasonably certain
to occur (as defined in ConsultationHandbook, USFWS and NMFS 1998) are presented in Tabic 3-
2.
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Table 3-2. Actions excluded from the action area.

Exc}uded At'non Reason for Excluslon

Deveiopmem of new off-slte sources of gravel There _sno need or certainty,to develop net gravc_ sources
Development of hey. sources art speculanve pnvatc
vemuresstudnotreuonab}',,"foreseeable.Eachof thesenov.
facilines wou|d undergo thelr o_'n ESA revle_ prior 1o
completingtheirpenmmng process.

lncreasedpolluumtnmoffrelatedtotnmsporumonroutes Increasedlevels of poilu=rotssufficlem to impact cmtcal
habltat or li_ed g_ec_es are not _abiy fcmeseeablebased
on uncewamn,of hau}routP._r_en_fic htcratur_on runoff
impacT&lind thesmallmcrtuB¢mtotaltraf_c volume.

Redevelopmentof airportpropemes_(borrow_zesmd No redevelopmentpbmsptesendy exist nor are any such
acqumtion areas) actions reasonably foreseeable at this lame.

SR 5091south Access Projects Presumed to have ns o_'n federal nexus (through Federal
Highway Admmm_anun [FHWA] end Secnon 404 }.

Dcs MomesCreekRDF The MPU ca_ be ¢onsmuctedto me_ =tormwatcr
maaa_t madams independentof the RDF. Presumed
to haveitsownfederalnexus(throughSectmn404).

Sound Tnmsiz Link Light Rail Fac/Imes Presumed to have its o_'n federal nexus (through FTA
fimdmg).

AdJacentPublic/PrivatePropemes Consn'ucnon BMPs. _d sethac "kswill coctmn consrructmn
runoff on Port proper_.,.Cnnca] habttat Is not present on
adjacent t,,v_'mes.

l The use of these areas for Master Plan acnvities are fully considered m the BA.
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4. WATER AND FISH RESOURCES

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

projects arc described below. The effects of the projects on listed species are evaluated in Chapter
9. The distribution offish species in Miller, Walker, and Des Moines creeks is shown in Fimh-e _-l.

Effects were evaluated in terms of criteria (no effect, may affect, beneficial, insim_Jficant, and
discountable) defined by the NM:FS (1996), Washingzon Habimz Conservation Branch in its .4
Guide to Biological Assessments (revised March 23, 1999) and Malang Endangered Species .4ct
Determinations of Effect for Individual or Grouped Actions at the Watershed Scale (NMFS 1996):

May affect, not likely to adversely affect is the appropriate conclusion when tire effects on
the species or critical habitat are expected to be beneficial, discountable or inszgnificant.
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 extremeh" unlikel.v to
occur Based on best judgement, a person would not (1) be able to meamngfull.v measure.
detect, or evaluate insignificant effects; or (2) _rpect 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 7.1), increases in stormwater runoff (Section 7.2) and for impacts to stream 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 Gilliam Creek. STIA's NPDES-Permitted stormwater outfalls are shown in Figure 4-2.
STIA's NPDES-permitted IWS outfall to Puget Sound is shown in Figure 3-3.

4.1.1 Miller Creek Basin

The Miller Creek watershed drains approximately 8 mi2 of predominantly urban area, mostly within
the cities of Burien 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 [RM] 4.1 ), extend north of
SR 518. The Hermes depression, in the northwestern part 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 extensive network of headwater wetlands that buffered the stream from
winter storms and provided recharge during summer dr3."periods ('May 1996_.

In reaches downstream of 1*tAvenue S. (RM 1.8), Miller Creek flows through a well-incised ravine
and cuts through glacial material before entering Puget Sound via a small estuar3.'. The outlet stream
from Bunch Lake enters the ravine reach at RaM1.2. A sewage treatment plant operates alongside
Miller Creek at approximately RM 1.0. Walker Creek, an anadromous fish-bearing stream that
originates in wetlands west of STIA and SR 509, enters Miller Creek approximately 300 ft upstream
of its mouth, in a parkjust upstream of the Miller Creek estuary(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 al. 1975; Ames 1970). That
assessment agrees with local historical anecdotes that make many references to salmon in Miller
Creek up to about the waterfall location, but not beyond (see Figure 4-1), Recent spax_xing sur_'eys
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. Parametnx
measured hydraulic conditions of the waterfall on November 8, 1999, during the period when
spawning coho salmon are present in Miller Creek. On this date, stream flow was estimated to be
12 cubic ft per second (cfs) and was below bank-full conditions. The vertical drop of 4 ft (measured
from the upstream crest to the surface of the plunge pool) was within the maximum jumping height
(7.3 ft) reported for coho salmon (Reiser and Peacock 1985). The plunge pool at the base of the
waterfall was 5.7 ft 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
pool at a nearly 90-degree angle, allowing a standing wave to develop, which provides fish with
additional vertical momentum to surmount the falls. Water upstream of the crest is approximately 6
inches deep, which is the minimum depth necessary for successful landing by coho salmon (Powers
and Orsbom 1985). Surface velocities measured upstream of the falls crest ranged from 11 to 12 fl
per second, within the limits of sustained and lower darting swimming speeds reported for coho
salmon (Bell 1973).

While these observations suggest coho salmon may be physically capable of ascending the
waterfall, several factors may explain why they have not been reported upstream of this location:

• Hydraulic conditions are variable during the spawning season, and are not often conducive
to ascending the falls.

• Observations of spawning coho in Miller Creek are limited, and may not have occurred
when coho salmon may have been present above the falls.

• Upstream habitat conditions arenot favorable to the perpetuation of coho salmon capable of
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 (Gasterosteu_ aculeams), pumpkinseed sunfish
(Lepomis gfbbosus), black crappie (Pomoxis mgromaculams), and cutthroat u'out (O. clarki) in
Miller Creek above these falls (see Figure l-l; Paramemx 1999a). The warmwater fish species are
associated _ith Lora Lake and Lake Reba, and the lower velociD', fine substrate reaches of upper
Miller Creek. Only coho and cutthroat were found rearing below the falls at RaM3.1 (Parametn×
1999a). However, chum salmon (O. kern) also spawn in lower Miller Creek (Hiliman et at. 19991.
During these surveys, no chinook or bull trout were observed.

Downstream from the falls, culverts under I r Avenue S. and roads near RM 2.0 have been
e'valuated as impassable to fish (Williams et at. 1975; Ames 1970). However, adult coho have been
found upstream of the culverts (Batcho 1999, personal communication).

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

goal is to increase the pool to riffle ratio of stream project segments fi'om the original value of 13:$7
calculated when work began 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 returning to the lower basin appear to have responded
favorably; recent returns number, about 300 adults per year. In fully restored habitat, the expectation
is that Miller Creek would support between 700 and 1,200 adult coho per year ('Batcho 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 17coarse and fine
gravels embedded with sand. To the north, for several hundred feet, the ordinary high water mark

(OHWM) is defined by breakwater walls proteetin_ residential property. To the south, for
approximately 200 fi, the OHWM is defined by _Tack s and LWD. The mouth of Miller Creek is
affected by tidal activity, which alters stream morphology for approximately 150 fl upstream.
Along this tidal channel, the stream is approximately 15 fl wide with overhanging salt marsh
vegetation including Pacific silverweed (Potentilla pac_ca), saltweed (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. 0999), who tallied five chum
redds in the lower 2.8 km (1.75 mi) of Miller Creek during the 1998-1999 spawning period, These
redds were all below l= 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
Indicating that 95% of the gravel present would pass through a 3-inch screen.Ig
Wrack is seaweed and other manne debris that is cast up on shore.

i_ This estuary may have been larger prior to development of a private park in the vicinity.
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approxnnatelyI0 fiupstrcarnoftheoutfalltoPugetSound. The 3-t-widechannelisincised
approximately1.5fiand is tidally'influenced6-orethe confluencewith MillerCreek to
approximately100fifi_3mthecontrolweir.SaltmarshplantsoccurnearitsconfluencewithMiller
Creek, and cat-mils (T>pha iatifolia) dominate the channel upstream near the control weir.

Estimates of impervious surfaces within the Miller Crock basin range fi'om 49.4 percent based on
aerial photo analysis (May 1996) to 23 percent using digitized land use data and Gco+m'aphic
Informationsysterns (Paramcn'ix 1999b). King County Surface Water Management (1987) reported
an intermediatevalue of 40 percenl_°.

Condition of Fish Habitat in Miller Creek

The Washington Department of Fisheries reported that Miller Cxeck had undergone extensive
alteration and "'totaldeterioration" due to heavy residential and commercial grov,_h in the drmnage

in the early 1970s (Williams et at. 1975). Stream conditions necessary to adequatel.v support
spawning and rearing of salmonids "'we,re virtually nonexistent" upstream of I stAvenue S. (RM 1.9)
due to excessive amounts of sand and silts that comprised 70 to I00 percent of the bottom substrate

(Ames 1970). King County's Surface Water Management (1987) evaluation of the Miller Creek
basin noted that the high level of urbanization had dem'aded water quality, increased the volume and
rate of storm flows, promoted erosion and mass wasting processes, and destroyed riparian habitat
and vegetation.21 These factors (summarized in Table A-l) had greatly reduced the habitat quali_"
of streams, which in turn affect fish populations.

Miller Creek Stream surveys have been completed by Trout Unlimited (1993), Luchessa (1995k
Pararnemx (1999a), and Hillman et at. (1999). The 1995 survey by Luchessa was conducted as a
Level I Stream Special Study using King Count?,.,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
waterquality,bypollutants,sediment,eutrophicationoflakesandwetlands,andfillingofwetlands;
lossofprotectivestreamsidevegetation;lossofinstreamlargeorganicdebris,naturalmeanders,and
otherdiversity.Inaddition,highwatertemperaturesinMillerCreekduringthesummerconstitutea
waterqualityconcern,asdo highfecalcoliformcounts,low dissolvedoxygen(DO) levels,and
residuesoflawnandgardenchemicals,especiallym theupperreaches(Paramemx1999a).

InMillerCreek,benthicmacroinvertebratesamplingneartheMPU projectsfoundbenthicindexof
• '_2

bioticintegnty+ (B-IBI)scoresof10.Thesescoresaresimilartoscoresobservedinotherurban
streamssubjectedtohydrologicandhabitatdegradation(Kleindl1995;Foreetal.1996;Homer et
al.1996;Ecology1999a;May etat.1997).StudiesofPugetSoundlowlandstreamshave
demonstratedthatthemacroinvertcbratecommunity,asevaluatedthroughB-IBIanalysis,correlates
to fish use.

20 These vananons are due m differences m analyncal methods and resolution available.

2l Despite reported water quality degradanon, Miller Creek is not on the 303(d) list ofm'@atred waterbodies.

22 B-IBI for Puget Sound lowland streams (Klemdl 1995) quantifies the overall bionc condition of a stream based on
measurementsofbenthicmacromvertebratedwersxty,abundance,andspeciescon'cposiuon.B-IBIscoresforstreams
m thePugetSoundlowlandscorrelatewlthlevelsofurbantzanon(Foreelal.1996;Homer elal.1996)and fishuse
(Ecology1999a;May etal.1997).
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Specifically, coho salmon abundance diminishes in streams with B-IBI scores of 33 or lower; these
degraded stream reaches were used by resident cutthroat and not by anadromous salmon (Ecology
1999a; May et al. 1997). These findings are consistent _ith obsm'ations of fish use in Miller Creek
and support surveys that suggest the portions of the creek adjacent to the Master Plan Projects do
not currently provide high-qualit_ habitat for coho salmon.

4.1.2 Miller Creek Estua_'

A small estuary occurs where Miller Creek enters Puget Sound. Analysis of baseline conditions in
the estuary (Table 4-2) indicate significant modification of this area by park development. As
Miller Creek approaches the beach (Appendix G, Figure G-l), it is bordered by a private park to the
south and several houses to the north. The park is mainly a grassy area with deciduous trees

growing near the creek bank. The creek enters the beach about 75 fl downstream of a small
footbridge and an adjacent house (Appendix G, Figure G-l).

The shoreline adjacent to Miller creek is predominantly gravel and sand with driftwood marking the
high tide mark. This shoreline type continues for several hundred feet north and south of the creek
where houses and cement bulkheads have been built at the high tide mark. The slope of the upper

intertidal beach is moderate, dropping approximately 5 fl over a distance of 30 fl, then gentle into
the water, dropping approximately 4 fl over 150 yards to mean lower low water (MLLW).

The intertidal zone at the mouth of Miller Creek is composed predominantly of mixed gravel and
sand. Some cobble, boulders, and sandy areas are less present. The creek channel in the upper
intertidal zone contains more cobble than adjacent areas.

The channel is vegetated with green algae (Enteromorpha intestinalis). The substrate has some
attached barnacles, mussels, and snails. Upper intertidal areas adjacent to the stream have very little
algae or other attached marine life, however amphipods and isopods are abundant under rocks and
in the sand. In the middle intertidal zone, E. mtestinalis becomes less abundant in the creek
channel, while barnacles and mussels become the dominant species adjacent to the creek. In the
lower intertidal 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 siphons can be observed in the sandy areas.

4.1.3 Walker Creek

Walker Creek drains an approximately 2.5-mi2 subbasin of the Miller Creek watershed. The creek
originates in a 30-at 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 share similar effects
from urbanization. KCSWM (1987) reports several problems in the Miller/Walker Creek watershed
created by urbanization; these include excessive runoff from streets, parking lots, and
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commercial areas that has increased the volume and rate of storm fiows, These increased flows have
lead to mass-wasting and stream erosion, flooding, and loss of habitat. Runoff from this
development has also reduced water quality and impalred fish usage.

Even though coho salmon occur in the lower reaches of Walker Creek (Batcho 1999. personal
communication), the absolute upstream lirmt of coho use has not been documented. Coho use in
Walker Creek is approximated in Figure 4.-1. HiUman et at. (1999) conducted spawmng surveys in
Walker Creek from October 1998 to March 1999, and tallied 66 coho red& in the lower 3.6 km (2.3

mi). They also found seven chum redds up to river mile CRM) 1.35, and one potential cutthroat redd
in the lower 1500 fl 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 ac) _411be 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 4.4 (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 mi2 of predominantly residential, commercial.
and indusmal area lying within the cities of SeaTac and Des Moines; it also includes a small area of
unincorporated 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 RM 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 through 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 len_h providing little 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 armoring.

Documentation of fish use in Des Moines Creek is provided in a Des Moines Creek Basin
Committee report (1997) and Hillman et at. (1999), and is mapped in Figure 4-1. A variety of
native salmonids use the lower 0A mile ('belowMarine View Drive), and include chum, and coho,
as well as cutthroatand steelhead (O. mvk_ss) trout. Only st_lhead, cutthroat, and coho are known
to pass the partial migratory blockage under Marine View Drive. Coho use extends to
approximately RM 1.5. The upper plateau reach supports a mixture of cutthroat and non-native
warmwater fish species, particularly pumpkins_d sunfish. Largemouth bass (Micropterus
salmoides) are found in lower numbers than pumpkinseeds in the upper creek. Warmwater fish
found in the creek mainst_n are presumed to be contributedby larger populations in Bow Lake,
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andpossiblyalsotheNorthweslPonds.ChinooksaL-nonandbulltrouthavenotbeenobservedin
DesMoinesCreek.

A cascade at RM 1.5 in the ravine reach was mapped as impassible to upstrcam-mi_-ating fish
(Williams et al. 1975). However, recent surveys have not identified this cascade as a fish bamer
('ResourcePlanning Associates et al. 1994). The Midway Sewage Treatment Plant is located at RM
1.1 where the ravine widens. The channel in this reach contains several a,mng weirs originally
intended to be fish-passage sm_cmres; in their present state they may act as impediments to fish

passage. Just below the treatment plant, the gradient decreases and the stream 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-fl-long box culvert conveys the creek under the roadway,
but acts as an impediment to migrating salmon and trout because of its high velocities (_eater than
7 fl per second) and length (225 fl) (Des Moines Creek Basin Commiaee 1997). Below Marine
View Drive, the stream reach through Des Moines 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 redds/mi, respectively, during studies in this reach in 1998-1999.

Condition offish 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 ('Parametnx 1999a). May (1996)
reported a value of 49.1 percent, based on aerial photo analysis. Previous su'eam studies and habitat
inventories dating back to 1974 (Des Moines Creek Basin Committee 1997) established that Des
Moines Creek has been severely dem'aded by urbanization. Little usable salmonid habitat exists in
the system upstream of S. 200th Street. Downstream of S. 200th Street, where the stream flows

through a forested wetland area, a short reach harbors resident trout and pumpkinseed sunfish.
Better native fish habitat exists in meanders below the Midway Treatment Plant; however, the
culvert under Marine View Drive restricts migrating salmon and trout from roaching this habitat.
The stream reach through Des Moines Beach Park provides the most fish use, with coho salmon,
chum salmon, cutthroat trout, and steelhead observed in this reach.

Des Moines Creek is on the Washington State 303(d) list of impaired water bodies for exceeding
standards for fecal coliform levels at both storm flows and base flows ('Parametnx 1999a; Ecology
1998a; Des Moines Creek Basin Committee 1997). High water temperatures in summer have also
been identified as a water quality concern (Parametrix 1999a; Des Moines Creek Basin Committee
1997).

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
coarseandfinegravelsembeddedwithsands.To thenorth,forseveralhundredfeet,theOHWM is
definedby a wrackoflargewoody debris.To thesouthforapproximately50 fl,theOHWM is
definedby brealcwaterwallsprotecungresidentialproperty.Beyondthehousetothesouth,the
beachiscomposedofriprapprotectingtheDesMoinesMarina.

Biological Assessment 4- i 7 3une 14. 2000
STIA Master Plan Update Improvements 5.T6-2912-001 (48)

AR 044744



4.1.5 Des Molnes Creek EstunD

A small estuary,is present where Des Moines Creek enters Puget Sound. Basehne environmental
conditions ('Table 4-4) in this estuaD' have been highly modified by park development. Before
entering the beach, Des Moines Creek runs through Des Moines Beach Park consisting of laxvn.
roads, parking areas, etc. (Appendix G, Figure G-l). Two bridges cross the creek and the stream
bank is stabilized with nprap.

The marine shoreline for about 200 fl north of Des Moines Creek is stabilized v_ith nprap before a

vegetated bluff starts and continues north. Approximately 400 ft north of Des Moines Creek some
houses are protected by cement bulkheads located near the high tide mark. Immediately south of
the creek, a riprap wall runs south and west across the beach to a fishing pier and the Des Moines
Marina. Within the manna, the shoreline continues as nprap. The beach at the creek mouth and
north of the creek has a gentle slope, dropping approximately 5 fl over I00 yards. South of the
creek mouth, the riprap wall drops steeply from the high tide mark to the lower imenidal 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 subs'iratetype is faiHy uniform throughout the intertidal zone north of the
creek. South of the creek, starling at the fishing pier, nprap covers the entire intertidal zone.
E.. intestinalts is the dominant algae in the upper intertidalzone, covering cobble and boulders about
75 fl into the Des Moines Creek channel. Lesser amounts ofE. intestina/is are attached to rocks

adjacent to the creek with barnacles sporadically present. The middle intertidal zone is dominated
by barnacles and mussels, except for in the stream channel where E. intestinalis dominates most
cobble with some presence of barnacles. The lower intertidal zone continues to have abundant
numbers of barnaclesand mussels with green, brown, and red algae being common, lsopods, shore
crabs, and snails were more readily found in this zone and bivalve siphons were periodically
observed in sandy areas. The riprapsouth of the creek hosts an intertidal community very. different
from the m'aduaIbeach to the north of the creek. Here, the majority of the intertidal zone is densely
occupied by barnacles, mussels, and the red algae Mastocarpus papillatus. Littorina snails, and
limpets are also abundant throughoutthis area.

4.1.6 Green River

The Green River watershed is comprised of some 482 mi2. Development of the Green/Duwamish
watershed has resulted in a variety of changes to the basin's suitability for salmonids. This
development includes the diversion of Black and White rivers during the early 1900s, construction
of Howard Hansen Dam (RM 64) that blocks access to significant habitat, diking of the mainstem
below RM 38, forest practices, agriculture, urbanization, and industrialization in the lower

Duwamish River. Of the original Green/Duwamish estuary, 97 percent has been filled; 70 percent
of its original flow has been diverted to other basins, and 90 percent of the original floodplain is no
longer flooded on a regular basis (USACOE 1997; USEPA 2000a). The city of Tacoma diverts
flows in the upper watershed for use as a municipal water supply. The middle portion of the basin
remains primarily rural; however, agriculture has increased sediments and nutrients in the river,
degrading water quality as well as salmon spawning and rearing habitats. The lower reaches are

becoming increasingly urbanized. The tidally influenced Duwamish Waterway has been
extensively dredged and channelized for maritime use by the Port of Seattle and private industry.
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Of the more than 30 fish species identified in the Green River basin, eight are anadromous
salmortids (i.e., chinook salmon, coho salmon, sockeye salmon, chum salmon, pink salmon.
steelhead, sea-run cutthroat trout, and bull trout) (Tacoma Public Utilities 1998L Chinook and other

salmon spawn in the Green River, several hundred feet fi'om the wetland mitigation site (Pentec
Environmental 1999; Malcolm, personal communication, 1999). Baseline environmental conditions
in the Green River near the wetland mitigation project (Section 4.2) are summarized in Table 4-5.

4.1.6.1 Gllliam Creek

Gilliam Creek is a small creek that discharges to the Duwamish River in the vicirti.ryof the Auburn
wetland mitigation site. This creek is a tributary to the Duwamish River and is used mainly' by
resident fish because of migration barriers that limit anadromous fish passage (Taylor Associates
1996 in City of Tukwila 1997). This creel which has been impacted 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 expected to inhabit
this stream and long piped sections include cutthroat trout, western brook lamprey (Lampetra
richardsoni), carp, peamouth (Myloeheilus caurqnus), largescale sucker (Catostomus macrocheilus).
fl_'eespinestickleback, and sculpin.

Constructionofthenew watertowerwilloccurinthebasinsthatdraintoGilliamCreekthrough
stormwateroutfalls012 and 013. The potentialimpactto GilliamCreekcouldbe increased
turbidityandsedimentationduringconstruction.As therewillbeno increaseinimpervioussurface
associatedwiththewatertowerconstructionnorwilllandusepracticeschange,therewillbe no
changesinhydrologyorwaterqualityafterthetowerisconstructed.

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 l-
l) to provide in-kind replacement of wetland habitat functions (primarily for avian species) that
cannot be mitigated within 10,000 fl of STD, 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 River 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 wail along the Green River, 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 structure. Small
mammals may use the area for feeding and breeding, bm the site lacks cover from predation. The
site may provide foraging habitat for raptors, such as northern harriers (Circus _.aneus) and red-
tailed hawks (Buteojaraawensis). Bald eagles could forage along the Green River, adjacent to the
site. For most passerine bird species, the site lacks habitat structure 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 currently zoned smgle-famil.x
residential (R2) by the City of Auburn; the 1995 Comprehensive Plan designation is single-family
(Auburn 1995).

Approximately 6 ac of emergem wetlands occur on the site (David Evans and Associates 1995.
Parametrix 1996). The wetland bisects the site and directs runoff across the site. Wetland

hydrology, is sustained by a seasonally high groundwater table, which is at or near the mound
surface during much of the rainy season. Soils have relatively low p_,,eability. The wetland
extends to the north where it physically connects to the 100-year floodplmn of the Green River
backwater area through a series of roadside ditches and drainage 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 construction, and downslope drainage ditches that could be indirectly

impacted by the project. The potential indirect impacts include changes in hydrolo_, or water
quality as a result of construction activities. "3 These drainage channels connect the Auburn
Mitigation Site to the Green River (see Fire,re 3-4).

The completed project will connect to the Green River (about l mile north of the site) via (l) a flood

control outlet channel north of the project, which connects to (2) an existing drainage channel that
flows along 277 _hStreet and then (3) north via culverts under the road emban_nent, which connect

to (4) existing channels that flow north to the Green River (see Fima-e 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 ,re'eater than the
approximate 10-year flood). The existing farm drainage ditch between the site and South 277 th

Street will be enlarged to create the outlet channel for the wetland 24. All other drainage channels
will be unchanged by the project.

Adjacent areas of the Green River support chinook salmon and bull trout. Overwintering bald
eagles use the Green River for foraging, and may perch in t_'ees located 300 fl from 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 that the wetland
will be accessible to listed fish species. Flows in the outlm channel are expected to be intermittent,
and quite slow when they occur. The wetland mitigation might provide slight beneficial indirect

effects for fish in the Green River through export of organic matter 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 l 0-year flood.

23
This includesdischargesof consn'uctiondewatenng. These dlschargeswill bemadeto theGreenRiverusing existing
ditchesandouffalls. Dischargedwaterwill meet state_ter quahtystandards,and includepre-¢hschargeu'ealmentfor
sedimentremovalif necessary.

24The Porthas securedeasementsnecessaryforenlargingthis chtch.
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"lineproject will require up to #,40,000 cy of earth movement. The enure excavmion will occur a_
least 200 ft fi'om the top of the Green River bank. The existing sun'ace water connection between
the site and the Green River is more than one mile; this distance will remain unchanged..As w-_th

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 construction w-illoccur
only in the dry season. In addition, the proposed project is a large depression excavation that is
lower than the land between the river and the new wetland. Therefore. storrnwater will be collected
in the excavation. BMPs would prevent runoff with sediment fi-omentering drainage channels that
ulRmately 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 term, wetland and buffer
vegetationplantedaspartofthewetlandmitigationcouldprovideadditionalperchhabitatandthe
openwaterandemergenthabitatscouldprovideadditionalforagehabitatforeagles.

KingCountyParksDepartmenthasproposeda recreationaltrailon landitowns adjacenttothe
wetlandmitigationsite.Thewailprojectisindependentofthewetlandproject,anditsimpactson
theenvironment(andlistedESA species)wouldbeevaluatedbytheCountywhen engineeringand
otherplanningdocumentsareavailable.

To allowsiteexcavationtobeginduringMay, theshallow'watertablewillbe loweredwitha
dewateringsystemconsistingofwell-pointsandpumps.Groundwatercollectedby thissystemwill
bedischargedtotheGreenRiverthroughexistingsurfaceditches.The volumeofdewateringwater
willbevery,small(2-8cfs)comparedto.typicalGreenRiverflows(250-2000cfsthatoccurduring
monthswhen thesystemwilloperate),andtherefore,unmeasurableand insignificantchangesto
riverflowsareexpected.Dewateringdischargeswillmeetwaterqualitystandards,and willbe
dischargedthroughexistingoutfallsinamannerthatwillnotcausebankerosion.
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5. FISH SPECIES EVALUATIONS

Natural and hatchery populations of clunook salmon occur m the GreenDuwamish River
watershed. Additionally, natural and hatchery produced chinook salmon from the Puyallup River
watershed could pass through the action area near the Miller and Des Moines Creek mouths as they
migrate to and from their ocean rearing areas. These watersheds have undergone significant
modifications over the last I00 years and these changes have influenced the distribution and use of
these aquaticresources by each fish species. The following section reviews the basic life history.'of
chinooksalmonandtheirdistributionanduseoftheGreen/DuwamishRiverandthePuyallupRiver
basinwatersheds.

5.1 CHINOOK SALMON

The recently completed ESA status review of Northwest chinook salmon populations defined 15
Evolutionarily Significant umts (ESUs) (each considered a species under the ESA) present in
Washington, Oregon, Idaho, and California ('Myers et al. 1998). Naturally spawned spring.
summer/fall, and fall chinook salmon runs within the Puget Sound ESU were considered likely to
become endangered in the foreseeable future (Myers et al. 1998). Available data indicated that the
overallabundanceofchinooksalmoninthePugetSound ESU had declinedsubstantiallyfrom
historiclevels.Thisreductionwaslikelyduetotheeffectsofhatcherysupplementationon genetic
fitnessofstocks,severelydegradedspagaxingandrearinghabitatsthroughoutthearea.aswellas
harvestexploitationratesexceeding90percentforsome PugetSoundchinookstocks(Myersetal.
1998).

Following this status review, NMFS designated Puget Sound chinook as threatened in March 1999
(NMFS 1999a,b). A final ruling on critical habitat designation was made in February 2000, and
includes all Puget Sound waters, estuaries, and freshwater habitats accessible to Puget Sound
chinook salmon. The Duwamish hydrolo_c units were identified as comaimng critical habitat for
threatened Puget Sound chinook salmon, with the Howard Hansen Dam the upstream extent of
critical habitat for the Green/Duwamish River (Myers et al. 1998).

Chinook salmon from the Puget Sound region consist largely of summer and fall run stocks, with
juveniles that typically migrate to the marine environment during their first year of life (Myers et al.
1998). These chinook are called "ocean-type" because they rear in freshwater a few months or less,
and most of their rearing occurs in the nearshore marine environment. Generally, ocean-type
chinook migrate downstream in the spring, within months after emergence, or during the summer
and autumn after a brief period of reanng m fresh water (Healey 1991; Myers et al. 1998). A small
portion of chinook salmon juveniles from Puget Sound migrate to the marine environment after
overwimering in streams (Myers et al. 1998). These "stream-type" fish are typically progeny of
spring-run chinook stocks that comprise a small and increasingly rarer component of runs in Puget
Sound ('Nehlsen et al. 1991). Outmigration of spring chinook begins with increasing spring river
flows, typically in March, though some fish can be found emigrating in nearly any month (Williams
et al. 1975).
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5.1.1 General Chinook Life Historic'

Chinook salmon in Puget Sound are commonly kno_ as either spnng-run or summer/fall-run.
d_ending, on the time at which the adults return to freshwater. Summer'fall chinook are much
more abundant than spring chinook; no self-sustained runs of spring chinook presently inhabit the
Duwamish/GreenRiver(althougha few springchinooksometimesremm totheGreenRiver)
Adultsummer/fallchinooktypicallyreturntofi-eshwaterduringJulythroughOctoberandprimarily
spawn fromSeptemberthroughNovember. Juvenilesummer/fallchinooktypicallyspendonly
aboutthreemonthsinfreshwaterbeforeemigratingtoPugetSound,andmusthaveaccesstomarran
areasofstreams duringtheir fry stage.

Upon enteringPuget Sound, subyearling chinook salmon smolts typically migrate near the shoreline
then move offshore as they grow in size. Yearling chinook salmon, which are typically produced by
spring run parents that are uncommon in the project area, probably spend less time in littoral areas
of Puget Sound.

Chinook may reside in the Puget Sound region until at least November before mig'rating to the
North Pacific Ocean (Hartt and Dell 1986). Mature chinook salmon return to their natal rivers
predominately as three-, four- and five-ycar-olds.

Juvenile chinook salmon feed opportunistically in Puget Sound. They consume large zooplankton.
suchaseuphausiidsandlargecopepods,amphipods,juvenileshrimp,andlarvalfishes(e.g.,herring
andsandlance)(Milleretal.1977;Simenstadetal.1982;Freshetal.1979).Inareaswhereriparian
habitatisabundantneartheSound,terrestrialinsectscanbeanimportantpreyitemforjuvenilesup
to75mm orso.Largerchinookwilltypicallyconsumelargerpreyandtheproportionoffishinthe
dietincreaseswithsize.

Chinooksalmonthatcouldbepresentintheactionareawillmostlikelybeproducedfromeitherthe
Green/DuwamishRiver(fortheoff-sitemitigationactionarea)orthePuyallupRiver(fortheSTIA-
MPU actionarea).A briefdescriptionofeachofthesestocksisprovidedbelow.

5.1.2 Chinook in the Green/Duwamish Rivers- Wild and Hatche_'

ChinooksalmonreturningtotheGreenRiverhavebeenamixtureofnaturalspawningandhatchery
chinooksalmonsinceapproximately1904when thefirsthatcheryfishreturnedtotheGreenRiver
HatcheryonSoosCreek.ChinooksalmonintheGreenRiverconsistprimarilyofsummer/fallrun
fish.Historically,a spnngrunalsooccurredinthewatershed.Re-routingoftheWhiteRivertothe
Puyallupdrainagein1906(naturalandman-induced),re-routingofLake Washingtonand Cedar
Riverto theShipCanalin 1916,constructionof theTacoma DiversionDarn in 1913 and
constructionofHowardHanscnDam in1961eliminatedaccesstomuch oftheheadwaterhabitat

typicallyusedby springchinooksalmoninthisregion(GretteandSalo1986).Althoughspring
chinooksalmonareoccasionallyfoundinthe(}rectaRiveritdoesnotappearthatthesefish
constitutea self-sustainedrun.

FallrunchinooksalmonbeginenteringtheDuwamishRiverinmid-Juneandcontinueenteringthe
riverthroughearlyNovember,withpeakentrytimeoccurringinAugust.Watertemperaturecanbe
exceptionallywarm inthelowerriverduringJunethroughSeptemberductolowriverflowsandthe
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lack of shade. Chinook salmon hold in the lower river (Duwamish to Kent area) until

approximately mid-September, depending on temperature and flow (T. Cropp 1999. personal
communication). Movement prior to this period is probably constrained by low flows, shallow
water in rimes, and warm water temperatures in the lower river. Low oxygen levels in the lower
river and estuary. (e.g., near 14mAvenue bridge) may also inhibit upsu-eam migration (Miller and
Stauffer 1967; Salo 1969) as tagged chinook were documented to avoid areas of low DO and warm
wa_r (Miller and Stauffer 1967).

Mainstem spawning occurs between RM 24 and 61; additional spa_Tdng occurs in Soos Creek
(primarily RM 0.5 to 10 and some tributaries), Ne_,aukum Creek (RM 0-10), and Bums Creek.
Most spa_Tdng reportedly occurs either below the Gorge (RM 29.6-47.0), or above the Gorge (RM
56.0-61.0, Grette and Salo 1986). However, recent helicopter survc.vsof the pre_ious]y unsurveyed

Gorge indicate significant spawning there. No chinook spa_wdng is known to occur in Longfellow
CreekorothersmalldrainagesdischargingdirectlytoPugetSound.No chinookspawningoccurs
intheGreen/DuwamishRiverwithinSeattle'sbuiltenviroranent.

PeakspawningtypicallyoccursinearlyOctober,althoughsome chinookmay spawn frommid-
SeptemberthroughNovernber.Most femalesspawnsoonafterreachingthespa_ng grounds.
Untiltheirdeath,femalesguardtheirredds.

Chinookfry.emergefromthegravelduringlatewinterandspring.During1955,Dunstan(1955)
capturedfryupstreamofSoosCreekduringmostofthesamplingperiod(mid-Februarythrough
April).PeakabundanceofjuvenilechinookintheestuaryoccursduringlateMay andearlyJune,
althoughchinookmay be presentthroughJuly(Bostick1955;Salo1969;Meyer etal.1981).
However,thesetimingestimatesareundoubtedlyinfluencedby thereleaseofnurncroushatchery
chinook,whicharerelativelylargeatreleaseandlikelyspendrelativelylittletimeintheestuary.
comparedtosmallerindividuals.Estimateddownstreamsurvivalofmarked chinooksalmonin
1967(1,500cfs)was51to68percent(Salo1969).Survivalofmarkedhatcherychinookdecreases
significantlywithlowerflow(Wetherall1971),presumablybecausedownstreammigrantsaremore
vulnerabletopredatorsduringlowflows.

Estuarinehabitatisa criticalcomponentinthelifecycleofchinooksalmon.Chinookfryandsmall
subyearlingstendtousesaltmarshhabitatwhereitisavailable,and subyearlingstendto use
mudflatsbeforemovingintodeeperwaters(SimenstadandEggers198l).The lengthoftimethat
ocean-typechinookspendintheestuarybeforemigratingtotheopenoceandependson whether
theyenteredtheestuaryasfry(shortlyafteremergence)orasfingerlingswhichhaverearedinfresh
waterintosummer.Inestuaries,chinooktypicallyfeedon smallcrustaceansandinsects.As they
growchinooktendtoeatmorelarvalandjuvenilefishes,includingherringandsandlance(Wydoski
andWhitney1979;Healey1991).

Withintheestuary,juverdlechinookhavebeenobservedunderpierapronsand alonguncovered
shorelines,althoughgreaternumberswerefoundalongtheuncoveredshoreoftheDuwamish area

(WeitkarnpandFarley1976).Chinookwereobservedinsurfacewatersunderandalongthepiers
and showedno reluctancetomove overdeeperwater.Chinookwere alsoreadilycapturedby
townetintheupperandlowerDuwarnish,indicatingthatchinookalsooccuroffshore(Salo1969).
Chinookfeedopportunisticallyon freshwater,marine,and terrestrialprey.Typicalpreyinthe
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estuary include gammarid amphipods, calanoid copepods, insects, larval fish. mysids, and
cumaceans (Paramemx 1990).

Predation by other fish is typically an important cause of mortality, but significant predauon has not
been identified m estuaries (Pearcy 1992). However, Salo (1969) noted that approximately seven
percentofthe7_72 chinookcapturedintheDuwamishestuaryhadbccnattackedbyriverlamprey.

- whichwcrcespeciallyabundantduringthemigrationperiod(lampreyarcanadromousandspawn
duringspring).Lampreymarkswerealsorecentlyobservedon fourpercentofthesalmoncaptured
intheGovernmentLocks(WarnerandFresh1999).The impactofriverlampreyon chinookis
unknownbecausesomeattackedfishmay havebeenkilled.

Many juvenilechinookappeartofollowthenearshoreenvironmentasthe)'ernim'ateintoElliottBay
andPugetSound.ExtensivesamplingofinnerandouterElliottBay bytownetduringJuneandJuly
1966,indicatedchinookweremore abundantintheinnerbay,butnumerouschinookwere also
capturedintheouterbayduringearlyJune(Salo1969).SamplingofjuvenilesalmonatPier91
indicatedchinookwerepresentin low numbersfromAprilthroughearlyJuly(Weitkampand
Campbell1980).

5.1.3 Puyallup River Basin Chinook Salmon

ThreerunsofchinooksalmoninhabitthePuyallupRiverBasin.Theserunsincludea springrunin
theWhiteRivertributary,a summer/fallrunintheWhiteRivertributary,and a fallruninthe
PuyallupRiver(WDF etal.1993).PuyallupRiverfallrunchinooksalmonwerelistedasa stockof

specialconcernbyNehlsenetal.(1991)andspringchinookareconsideredtobenearingextinction
(SaloandJa_elo1983).WDFW recentlylistedthestatusof theWhiteRiversummer/fallrun
chinooksalmonasunknownduetoinconsistentspawnersurveydata(WDF etal.1993).Chinook
salmonofthePuyallupRiverbasinexhibitprimarilyocean-typelifehistorystrategies;smolts
migratetotheoceanwithinthefirstyear,matureatages3 and4,andhavecoastallyorientedocean
migrationpatterns(Myersetal.1998).Spawningbychinookinthebasinoccurseitherupstreamof
theCityof Puyallup/MASCAwastewatertreatmentouffallorin tributariesbelow theoutfall.
SamplinginthePuyallupRiverestuaryindicatedthatchinooksmoltsarepresentnearthemouthof
thePuyallupRiverfi'ommid-ApriltoJune.Detailsoflifehistorytimingforspring,summer/fall,
andfallrunchinooksalmoninthePuyallupRiverbasinarediscussedbelow.

AdultmigrationtimingofWhiteRiverspringchinookisuniqueamongsouthPugetSoundchinook

stocksduetoearlyriverentryby adults.SpringchinookenterthePuyallupRiverfromlateMay
throughmid-October,andspawnintheWhiteRiverprimarilyinSeptember.WhiteRiverchinook

arrivingattheadultfishtrapatBuckle),on orbeforeAugust15 areconsideredspringchinook,
whilethosearrivinglaterarcconsideredsummer/fallchinook.Majorspawningandholdingareas
forspringchinookincludethelowerWhiteRiver,lowerClearwaterRiver,lowerGreenwaterRiver,

West ForkWhiteRiverand HuckleberryCreek(Warren1994;WDF etal.1993).Although
supplementationoccursattheMuckleshootFishHatchery,thestockedfishareofnativeoriginand
springchinookareconsidereda nativerun(WDF etal.1993).Currenteffortsby theU.S.Forest
Service,Tribes,andWDFW arefocussedon rebuildingthepopulationandprovidingacclimation

sitesthroughouttheupperWhiteRiverwatershed.Adultsreturningtothehydropowerfacilityat
BuckleyaretransportedaboveMud MountainDam tomaintaina naturalspawningpopulationin
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me upper White River watershed. Recent escapements of spring chinook to the White River have
been chronically depressed, averaging about 100 fish annually (ranged from 10 to 500 between
I978 and 1991; W'DFet al. 1993). A second feature of White River spring chinook unique amon_
Puget Sound chinook is that fry'overwmter within the river. Outmim'ation by yearling spnn_
chinook smolts occurs from Marchthrough August (Williams et al. 1975).

The summer/fallrunofchinooksalmonintheWhiteRiverisconsidereddistinctfromthespnng
runbaseduponruntiming,anddistinctfromthePuyallupRiverfallrunbaseduponthegeom'aphic
distributionofspawners.Summer/fallnanchinookarccapturedintheBuckleytrapfromAugust
throughOctober,peakinginlateAugustandearlySeptember(SaloandJamelo1983).Spa_ing
occursfromlateSeptemberthroughOctoberinthelowerWhiteRiver,lowerClearwaterRiver.and
lowerC-reenwaterRiver(WDF ctal.1993).Juvertileoutmigrationoccurs_'ithinthefirstyear,and
juvenilesarccapturedinthePuyallupRiverestuaryfromAprilthroughJune(Shrefflerctal.1990}.
The summer/fallchinookstockisconsideredwild,and thestockstatusisunlmown due to

inconsistent spawner counts (WDF et al. 1993).

Puyalhip River fall chinook salmon arc considered distinct from other chinook runs based on their
geographic spawning distribution which occurs in the Puyallup River upstream of Sumner. and in
tributaries including the Carbon River, South Prairie Creek, Wilk_on Creek, Voight Creek, and
Clarks Creek (WDF et al. 1993). Fall chinook spawn primarily from September through October,
with most naturalproduction occurring in South PrairieCreek. Non-native chinook releases into the
Puyallup River have been made, with the origin of most introductions since the late 1960s from
Green River chinook. Status of the fall run chinook in the Puyallup River is unknown due to
inconsistent spawner survey data (WDF et al. 1993). Fall chinook smolt outmigrate during the first
year and are common estuarine residents of the Lincoln Avenue wetland, located near the mouth of
the Puyalhip River. Smolts may spend up to 43 days in the estuary from April through June
(Shreffler et al. 1990).

$.1.4 Critical Habitat

As partof their responsibilities under the ESA, the NMFS designated critical habitat for the Puget
Sound chinook ESU (NMFS 2000). Critical habitat for this ESU includes all marine, estuarine, and
river reaches accessible to listed chinook salmon in Puget Sound. NMFS further identified the
marine areas of the Puget Sound as including the (1) South Sound, (2) Hood Canal, and (3) North
Sound25(NMFS 2000). Major river basins stated by NMFS (2000) as known to support this ESU
include the Nooksack, Skagit, Stillaguamish, Snohomish, Green/Duwamish, Puyallup, Nisqually,
Skokomish, Dungeness, Cedar, and Eiwha Rivers. Finally, major bays and estuarinc/marine areas

providing criticalhabitat to this ESU include the South Sound, Hood Canal, Elliott Bay, Possession
Sound, Admiralty Inlet, Saratoga Passage, Rosario Strait, Strait of Georgia, Haro Strait, and the
Straitof Juan De Fuca.

'SNMFS has identifiedthelizmtsoftheNorth Sound as extendingtothemt_'nationalboundary attheouterextentoflhe

Sn'aitof Georgia.Haro $u'-att.and the Su'mtof Juan De Fuca toa straightlineextendingnorthfrom thewest end of
FreshwaterBay,inclusivefNMFS2000).
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Equally important, NMFS (2000) included a description of habitat types essential to chinook as
including:

• Juvenile rearing areas

• Juvenile migration corridors

• Areas forgrowth and development to adulthood

• Adult migration comdors

• Spawningareas

Withintheseareas,essentialfeaturesofcriticalhabitatincludeadequate:

• Substrate

• Water quality

• Water quantity

• Water temperature

• Water velocity

• Cover/shelter

• Food

• Riparianvegetation

• Space

• Safe passage conditions

5.1.4.1 Critical Habitat in Miller Creek

While portions of Miller Creek might appear to fall within the strict application of the above
definition of critical habitat26, there appears to be no critical habitat present in Miller Creek
upstream of the estuary. This determination is based, in part, on NMFS' further definition of
accessible reaches as "those within the historical range of the ESUs that can still be occupied br
any life stage of salmon or steelhead'" (p. 7777, NMFS 2000). Available data (reviewed below)
does not support the historical usage of Miller Creek by chinook salmon. Additionally,
examinations of these creeks has found a lack of specific physical features preferred by chinook
salmon for spawning, rearing, and migrating.

26Basedonthelackofphymcalbamersthatcouldrcsmctaccessibilityofthiswaterbody tothevanouslifestagesof
chinooksalmon.
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Potential Historical and Current Use of Miller Creek by Chinook Salmon

Williams et at. (1975) sate that "'coho and chum salmon are the only species thal ascend Miller.
Bow Lake. and Des Momes Creeks." Documentation of exclusive coho and chum salmon

spawning m Miller Creek in 1980 (Egan 1982) and 1998 (Hfllman el al. 1999) corroborates
Williams _ at. (1975), as do the personal observations of local volunteers ('Batcho 1999, personal
communication). The lack of chmook use of Miller Creek ks also supported by habitat surveys
conducted m 1993-94 (Luchessa 199S), 1996 (Aquatic R.csom'ce Consultants 1996), and 1999
(Hillman et al. 1999; Par'amemx 1999, unpublished field dam). These surveys found a general lack
ofcleam unembedded gravel of a statable size for chinook, and a general lack of pools and instream
cover. Although chinook may use small streams, they typically do not occur m man5' small streams
used by coho (Meehan and Bjomn 1991) because coho prey upon juvenile chinook (Myers et al.
1998). The lack ofrefugia in Miller Creek would tend to accentuate this predator/prey relationship,
further precluding them from the sue,am.

Additional impediments to the historicaJ use of Miller Creek is cr_k morpholo_..'. Fall chinook
generally spawn in gradients less than three percent (Cramer et al. 1999). Miller Creek exceeds this
slope at approximately RM 0.$ ('Paramemx unpublished field data), and while upstream areas are
below this grade, their size and flow are much _maller than those Iocaled downstream. The culvert
beneath Ist Avenue South ('RM 1.8) may present sheet riow that is too shallow to allow chinook

passage. Whether the natural 4-fl fails at RM 3. l were historically a barrier to chinook is unl_own,
but flow depths and/or substrate size both above and below RM 3. I are not suitable for chinook.

In Pugel Sound, no stream systems smaller than 3 miles in length are reported to support ctunook
salmon (Williams et al. 1975) (see summary of salmon use ofsrnall streams presented in Table 5-I ).
Two streams of lengths similar to Miller and Des Moines Creeks (Dogfish Creek 3.5 miles and
Gorst Creek 3.9 miles) support or were suspected of suppomng chmook salmon. These creeks
occur m the Water Resource Inventory Area (WRIA) 15-Kitsap Basin, in Kit,sap County.

Table .5-1. Summan" of salmon use in small Puget Sound drainages greater than 3 miles in length '.

Stream

WRIA Number Name Length (mii_) Salmon Use

05 StillaguamtshRtver 0009 SouthDouglasSlough 4.7 Unknown

0445 4.20 Unknown

06 Wh:dbey-Can'm_oisland 00l I 3.4 Unknown

0029 4.05 Coho, Chum

0037 4.! Unknown

07 SnohomlshRwer 0O01 Tulahp Creek 5.5 Coho, Chum

0005 M1sswonCreek 6.l Coho,Chum

09 Duwarmsh Rwer 0371 MillerCreek 4.8 Coho,Chum

03?7 Des MoinesCreek 3.45 Coho.Chum

l0 PuyaliupR)vet 0006 Hy|ebos 9.0 Coho, Chum

0017 Wal_to 13.8 Coho. Chum
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7able 5-1. Surnma_' of salmon use in small Puget Sound drainages Ilmter than 3 mites in length
(continued).

Stream

_ql_IA Number Name Length (miles) _tJmon Use

I i NlsquaJJyI_,,'e'r 0324 MfAlhsterqPJcdlcme 7 Chinook 2. Coho. Chul_

0327

12 Tacomaha.sin 007 ChamberCreek 18.6 Chinook.Coho.Chum.
Sockeye

13 B_d Intm 0006 WoodlandCn_k I1.0 Coho. Chum

0012 WoodardCreek 7.5 Coho, Chum

0026 indnmCreek 3.3 None

0133 3.6 Coho. Chum

0135 McLaneCreek 5.6 Coho.Chum

)4 ShellonBasra 0001 Pen'yCn_k 4.5 Coho.Chum

0009 SchneiderCf1_k 5.3 Coho,Chum

0012 KennedyCR,ek 9.6 Chinook.Coho,Chum

0020 SkookumCRck 9.0 Chinook,Coho.Chum

0029 MillCreek 16.0 ChmooL Coho,Chum

003.5 Goldsl:_a'ou[hCreek 14.0 Chinook. Coho,Chum

00,$9 JohnsCreek S.3 Chinook, Coho. Chum

0051 Cranberry.Creek 9.4 Chinook.Coho. Chum

0057 DeerCreek $.5 ChmooL Coho. Chum

0067 MalaneyCretk 2.9 Coho. Churn

0069 CampbellCreek 4.5 Coho. Chum

0094 SherwoodCreek 18.3 Chinook.Coho, Churn

15 Kitsa_Basin. drainingto Pugm 0002 CoulterCreek 8.0 Chinook.Coho. Chum
Sound

0015 RockyCreekJun-named 8.0: Chinook,Coho,Chum
creek

0048 MmtenCreek 6.3 Chinook,Coho.Chum

0056 BurleyCreek 5.2 Chinook.Coho,Chum

0060 PurdyCreek 3.5 Coho,Chum

0099 CrcscntCreek 3.I Coho,Chum

0107 Olal[aCreek 4.2 Coho.Chum

0135 CurleyCreek/ 27.7 Chioook,Coho, Chum
SalmonberryCreek

0203 BlackjackCreek 6.9 Coho, Chum

0216 GorslCreek 3.93 Chinook,Coho.Chum

0229 ChlcoCreek 6.0 Coho,Chum

0249 ClearCreek 3.2 Coho,Chum

0255 BarkerCreek 3.I Coho.Chum

0235 Dog FishCreek 3.5 Chinook, Coho, Chum

0299 GraversCreek 5. ! Coho, C'h.,_,m

Includes drainages _mng sac.ares greater than 3 miles m length m WRIAs 05.15. No streams less than 3 miles
in length are reported to be used by chinook salmon.

: Chinook ate _ m ttus creek but it 15reported to have no fisheries value due to lack of spawning gravel.
3 This drainage includes several tributaries, Alexander Lake, and Hems Lake.
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Chinook use in these creeks may be due to natural watershed conditions that differ from those
ot_ervcd in Miller and Des Moines Creeks. The streams occur near Bremerton. an area that
receivesabout30 percentmorerainfallthanSTIA. Tl'usgeaterprecipitationincreasesrunoffand
sin:amflows,andmay createmore favorablehabitatconditionsforchinookthanwouldoccurat
STIA whererainfallisless.Forexample,streamflowm DogfishCreekaveragesabout$.9cfs
(Williamsetal.1975),whileflowsatthemouthsofMillerandDes Moinescreeksaverageabout
5.5cfs{'Parametrix1996;KingCounty.DNR 1997).Inadditiontogreaterrunoff,Williamsetal.
(1975)reportthatDogfishCreekandotherstreamswithintheareahavevet)'stablesu'camflows.
Thisstablesn'eamflowmay resultfromrelativelygentletopographyand greaterinfiltrationof
nmoffthroughgravellysoilsCUSDA 1980).Thesecreeksalsocontainattheirmouthssubstantial
estuaries and tideflat habitat that Miller and Des Moines creeks lack. These more extensive

cstuarine habitats may be conducive to out-migrating juvenile salmon.

Chinook Spawning Areas

MillerCreek,waterdepths,substrateconditions(sizeanddepth)may be tooshallowor smallto
meetthebehavioralrequirementsofspawningchinook.Chinookaregenerallymainstemriveror
largertributary(2-3meterswide,Healey1991)spawnerswithreclds'vasmuch as12ftlongand lfl
deep(ScottandCmssrnan1973).Thephysicalsizeofthesercddswouldmake them difficultto
establishina smallcreeksuchasMillerCreek,providingno suitablechinookspawninghabitat.
While chinook are reported to spawn m water depths as shallow as 5 cm, typical water depths are
.m=aterthan 30 crn (Healey 1991). As re_,iewed above, chinook salmon use of small streams
draining directly to Puget Sound is limited (Williams et al. 1975). For example, of the 151 streams
that drain directly to Puget Sound, only 17 are reported to be used by chinook salmon (Table 5-1 ).

In addition to the small size of the creeks, sediment size and depth may not be suitable for chinook
spawning. Healey (1991) reports chinook redds are typically covered with 10-33 cm of gravel that
range in size from 2.5 to 15 cm (Gallager and Gard 1999). For Miller, Des Moines, and Walker
creeks, these habitat conditions are generally not present in any substantial amount. Sediment
depths are frequently less than 18 cm depth, and often contain a high percentage of fine sediment
(I-Iillmanet al. 1999; KCSWM 1987) that limits their suitability for use m spawning.

Juvenile Rearing Areas

Juvenile chinook require areas of available food and refuge from predators during their freshwater
rmring stage. These areas are characterized by the presence of somewhat slow moving water (<0.2
m/s) where they can find food (aquatic and terrestrial insects, such as chironomids, and other

invertebrates) and subsurface cover (cobble, cut bank, woody debris) and overhead cover (grasses,
shrubs, overhanging bank, etc.) that provide refuge from predators. Refuges from predators, such as
overhead and submerged vegetation, woody debris, overhanging banks, may reduce predation rates
onjuveniles holding in a stream. Such cover is significantly lacking in Miller Creek.

27
A salmon spawning area.
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Migra_g Juveniles and Adults

Use of Miller and Des Moines creeks by' outmigrating juveniles and returmng adults produced bx

adjacent river systerns is not expected based on the substantial lack of physical features used by
chinook salmon in spawning and rearing streams. Juvenile and sub-adult chinook are not known to
re-enter freshwater while migrating to and from natal streams and ocean rearing areas prior to

- reaching their natal streams (e.g., Dawley et at. 1986; Weitkamp 2000, personal comynunicationk
Wi'file straying to non-natal streams can occur, absence of the features noted above would not attract
adult chinook to these creeks. Similarly, juvenile chinook produced in other stream systems

migrating through the Puget Sound to ocean rearing areas would not be expected in Miller Creek
above the mean higher high water Line.

Critical Habitat in Miller and Des Moines Creeks

Based on the summary,provided in this section, the best available scientific information indicates
that Miller Creek presently does not provide suitable spawning habitat for chinook salmon, nor does
information suggest that this creek historically supported a chinook salmon population. Given these
considerations, the freshwater portion of Miller Creek does not fall within the defined range of
chinook salmon critical habitat. Consequently, critical habitat in Miller Creek is limited to the
estuarme area as defined by the zone of tidal influence at the mouth of Miller Creek. This
determination is based on the findin_ that chinook juvenile rearing areas, chinook juvenile
migration corridors, areas for chinook growth and development to adulthood, adult chinook
migration corridors,and chinook spag_ing areas arc not present in either of these creek.

5.1.4.2 Critical Habitat in Des Moines Creek

As discussed in section 5.1.4.1, Des Moines Creek also appears to lack suitable spav,'ning habitat.
and would historically not be used by chinook salmon.

The assessment of Williams et al. (1975) regarding the lack of chinook use of Des Moines Creek
was presented in the previous sections is also applicable to the analysis of chinook use of Des
Moines Creek. Potential habitat limitations for chinook in Miller Creek also apply to Des Moines
Creek (Des Moines Creek Basin Committee 1997).

Currently few anadromous fish are able to pass the culvert beneath Marine View Drive, which
limits most salmon production to the creek's lower 0.4 mile. The most recent assessment of current
fish use in Des Moines Creek also indicates a lack of historical use by chinook (Des Moines Creek
Basin Committee 1997). The estuanne boundary for marine rearing by chinook off Des Moines
Creek that establishes the boundary of chinook critical habitat would be similar to that described for
Miller Creek.

Based on the summary provided in this section and section 5.1.4.1, the best available scientific
information indicates that Des Moines Creek presently does not provide suitable spawning habitat
for chinook salmon, nor does information suggest that this creek historically supported a chinook
salmon population. Given these considerations, the freshwater portion of Des Moines Creek does
not fall within the defined range of chinook salmon critical habitat. Therefore, critical habitat is
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limited to the estuanne area as defined by the zone of tidal influence at the mouth of Des Moines
Creek.

5.1.4.3 Critical Habitat Near the Auburn Mitigation Site and Gilliam Creek

The extensiveculverfingofGilliamCreekandthelackofspawninggravelmakes itvcrs'unlikely
that adult chinook salmon will use this tributary,of the Duwamish River for spawning or juvenile

rearing.Thiscreekdischargestothatpan oftheDuwamish Riverusedby returmngadultsand
outrnigratingjuvertilesformigration.Duringthewinterandspringmonths,juvenilesalmoncould
berearingtheareawhereGilliamCreekdischargestotheDuwamishRiver.

5.1.4.4 Critical Habitat Near the I_S Outfall

The IWS outfall is located in Puget Sound 1,800 fl offshore and in 170 fl of water. This area is
criticalhabitatandrepresentsamigrationcorridorforreturningadultchinooksalmon.No juvenile
chinookwillbepresentatthisdepth.

5.1.4.5 Evaluation Approach

The lackofuseoftheMillerand Des MoinesCreekbasinsby chinooksalmonpresentedhere
indicatesthattheonlychinookcriticalhabitatpresentineitherbasinislocatedattheestuarine
mouthsof eachcreek.Onlytheseareas,then,provideessentialhabitatforjuvenilemigration.

growth,and developmentto adulthood,and adultmigration.Withinthesehabitatareas.
implementationoftheMPU couldpotentiallyimpactsubstrate,waterquality,waterquantity,food,
andsafepassageconditions.Consequently,theevaluationsfollowingthissectionwillexaminethe
actionsassociatedwithimplementingtheMPU, determinetheirpotentialtoimpactonlythese
specificessentialfeaturesintheestuarine/marmeareasofMillerandDes MoinesCreeks,identify.
anynecessary,mitigationfortheseimpacts,andthendeterminetheireffecton chinooksalmon.
Sinceprojectconstructionwillnotdirectlyalterthesehabitats,theeffectsanalysisaddressesindirect
effectsoftheactiontochinooksalmonandtheiridentifiedcriticalhabitat.

5.2 BULL TROUT

5.2.1 Status and Distribution

The USFWS (1998a), identified five distinct population segments (DPSs) of bull trout in the
coterminous U.S., including the Coastal-puget Sound bull trout DPS sub-populations (USFWS
1998b; 1999b). On 1 November 1999, bull trout were listed as threatened throughout their range in
the coterminous U.S. (USFWS 1999a).

Bull trout life histories may be complex and include resident (non-migratory), adfluvial (lake
dwelling), fluvial (migratory stream and river dwelling), and anadromous fish (saltwater migratory)
strategies. The Coastal-puget Sound population segment ofbuU trout is unique because it is thought
to contain the only anadromous forms within the coterminous U.S. (USFWS 1998b). However,
little specific information exists about anadromous life strategies for bull trout (Riernan and
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Mclntvre 1993). The status of the mim-ator3, (flu_'ial. adflu_ial, and anadromous) forms are of

greatest concern throughout most of their range. Land development, farrmng, forestr3', and other
land uses have degraded the quality of river habitats for bull trout. Consequently', migrator' bull
trout populations have declined and resident bull trout are thought to compose most of the
remaining populations in many areas (Leafy et at. 1991; Williams and Mullan 1992). Bull trout
commonly are distributed sporadically, and are _¢sociated with cool water and complex habitats.
including headwater reaches of streams CUSFWS 1998b). The decline of bull trout has been
attributed to habitat degradation, blockage of migratory, comdors by dams, poor water qualir3', the
introduction of non-native species, and the effects of past fisheries management practices (USFWS
1998a).

Bull trout spawn in late summer and early fall (Bjorrm 1991). Puget Sound stocks typically initiate
spawning in late October or early November as water temperature falls below 7-g° C. Spawning
habitat almost invariably consists of very clean gravel, often m areas of groundwater upwelling or
cold spring inflow (Goet.z 1994). Egg incubation temperatures needed for survival have been
shown to range from 2--4°C (Willamette National Forest 1989). Bull trout eggs require
approximately 100-145 days to hatch, followed by an additional 65-90 days of yolk sac absorption
during alevin incubation. Thus, in-gravel incubation spans more than six months. Hatching occurs
in winter or late spring and fry emergence occurs from early April through May (Rieman and
McIntyre 1993).

Generally, for their first 1 to 2 years, bull trout juveniles rear near their natal tributary, and exhibit a
preference for cool water temperatures (Bjomn 1991). Resident forms of bull trout spend their
entire lives in small streams, while migratory forms live in tributary streams for several years before
migrating to larger rivers (fluvial form) or lakes (adfluvial form). Migratory individuals t.vpically
move downstream m the summer and often congegate in large, low-velocity pools to feed (Bjomn
1991). Anadromous bull trout usually remain in freshwater 2 or 3 years before migrating to salt
water in spring (Wydoski and Whitney 1979).

Bull trout life histories are plastic (i.e., variable and changeable between generations), and juveniles
may develop a life history strategy that differs from their parents. The shift between resident and
migratory life forms may depend on environmental conditions. For example, resident forms may
increase within a population when survival of migratory forms is low (Rieman and Mclntyre 1993).
Char2s are generally longer-lived than salmon, and bull trout up to 12 years old have been identified
in Washington (Brown 1992).

In Washington State, bull trout and Dolly Varden, two closely related char species, coexist and are
managed as a single species. Separate inventories are not maintained by the WDFW due to the
considerable biological similarities in life history and habitat requirements that exist between the
two species. Although historic reports of char may have specified either bull trout or Dolly Varden,

2sForpurposesof fisheriesmanagement,theWDFWdoesnotdifferentiatebetweenDollyVarden($al_elinusmalma)
and bulltrout,andwhennecessaryforthepurposesof the ESA,considerstheState'snauvecharpopulauonsto be
predominantlybulltrout.
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methodolo_es for reliably distinguishing between the two have only recently been developed and
have not yet been widely applied (WDFW 1998).

Bull trout have not been reported m either Miller or Des Moines creeks. The nearest record of a
nauve char, presumably a bull trout, to either Des Moines or Miller Creek v-as the pre- 1980 capture
of a single specimen from Puget Sound, midway between the tip of Three Tree Point and the
Vashon Island shore (Miller and Borton 1980). This fish likely ori_nated from the Green or

Puyallup rivers, where anadromous bull trout are known to exist (Warner and Fresh 1999_. (See
Section 9.4 for additional discussion ofbull trout use of these creeks.)

Bull trout are found in a variety of habitats, including lakes, reservoirs, large nvers, and small

streams,buttheyprimarilyinhabitcoldstreams(R.iemanandMclntyre1995).More sothanan>'
otherPugetSound salrnonid,clean,coldwatersarecriticalformaintaininghealth)'bulltrout
populations.Spawningdoesnotpeakinthefalluntilwaterternperatur_dropbelow7°C (WDFW
1997;WydoskiandWhimcy 1979),andsummerdailymaximum temperaturesinthe12°tol-i°C
rangeareoftencitedasthepreferr_rangeforfreshwaterrearing(Sexauerand James 1997_.
Habitatcomponentsthatinfluencebulltroutdistributionandabundanceincludetemperature,cover,
channelformandstability,valleyform,spawningandrearingsubstratesandmigrator)'corridors
(RJemanand Mclntyre1995;USFWS 1998b).As noted,migratorybulltroutmove between
multiplehabitatsduringtheirlifecycle,whilethenon-mim'atoryformmaintainsa relativelysmall
homerange,typicallycompletingtheirlifecycleinsmallheadwaterstreams(Ricmanetal.1997).

Watertemperaturesinshort-runstreamssuchasMillerandDes MoinescreeksinlowlandPuget
Soundcommonlyexceed4°C duringthewinter,andareunsuitablywarm forreproductionofthis
species.A 6-to7-monthperiodofincubationalsorequiresa sediment-freereddenvironment-
conditionswhicharecommonlyabsentinurbanizedstreams,andwhicharcabsentinMillerand
Des MoinesCreeks(Hillmanetal.1999).Further,thereareno known bulltroutpopulations
reproducingin short,low-elevationstreamsdrainingdirectlyto PugetSound (Kraemer2000
personalcommunications;Hendrick2000 personalcommunication).Spawning occursin
headwaterareasingenerallypristinehabitat.

Bulltroutfryareoftenfoundinshallow,backwaterareasofstreamsthatcontainwoody debris.Fry.
arebottomdwellersandmay occupyinterstitialspacesinthestreambed(Brown 1992).Nearshore
marinewatersarepresumablyusedby anadromousbulltrout;however,specifictemporaland
spatialusesoftheseareashavenotbeenwell-described.Afterenteringmarinewaters,anadromous
charinPugetSoundfeedmainlyon fishincludingsmelt,herring,andjuvenilesalmonids(Brown
1992).As bulltroutmature,theytendtorelylesson invertebratesastheirprimarypreyandmay
feedexclusivelyonfish(Bjornn1991).

5.2.2 Anadromy in Bull Trout

Bulltrout are consideredoptionallyanadromous,andthesurvivalofthespeciesisnotdependent
uponwhethertheycanmigratetoseaornot,incontrasttoobligateanadromousspecieslikepink
andchum salmon(Pauley1991).Nonetheless,theanadromouslife-historyformisimportanttothe
long-termpersistenceofbulltroutandthemetapopulationstructure.Anadromousfisharcgenerally
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larger and more fecund than their freshwatercounterparts and, play an important role in facilitaung
gene flow among subpopulations that are geom-aphicallyremote.

Most information on anadromous char in north Puget Sound was obtained by C. Kraemer, WDFW.
and remains unpublished. Kraemer has captured numerous char in marine and tidally influenced
waters; primarily from Skagit Bay and Port Susan at the mouth of the Stillammmish (I,Lraemer
1994). Kxaemer has identified Dolly Vardcn and bull trout in these samples.

ResearchbyKraerner(I994)suggeststhatanadromousjuverfilesenterthenearshoreenvironmentin
thespring,AprilthroughJune(seeJuvenileMovements),andspendmostofthesummer feeding
and rearing.Theseanadromouscharexperiencerapidgrowth,rangingfrom25 to40 mm per
month,duringtheirmarinefeedingperiod(WDFW 1997).Feedingobservationsand stomach
contentanalysisindicatethatwhileinSkagitBay andPortSusan,nativecharfeedextensivel.von
fish,includingsurfsmelt(Hypomesuspretiosus),Pacificherring(ClupeapallasO,Pacificsand
lance(Ammod.weshexapterus),pinkand chum salmonsrnolts,and a number of invertebrates
(WDFW 1997).Althoughlirnitedresearchhasbeenperformedon anadromousbulltrout,databy
KraemersuggestthatthedistributionofbulltroutandDoilyVardenoverlapswiththedistribution
ofsmeltandherring,particularlythespawningbeachesoftheseforagefish(WDFW 1997).

Sub-adultcharreturntotheirlower(20to25mi)riveroforiginanditstributariesinlatesummer
andearlyfall(WDFW 1997).Most ofthesefishrangefrom250 to350 mm inlength.After
overwinteringinfleshwater,some fishreentermarinewatersasearlyas lateFebruary.Most
anadromouscharappeartoreachmaturityaftertheirsecondmigrationtomarinewaters.Many of
thesefishreturntofleshwaterfi'omlateMay throughearlyJulytobegintheirspawningmim'ation

toupstreamareas(WDFW 1997).Movementduringsummerandfalllot,riot,periodappearsto
beconcentratedtoperiodsoflowlight,justafterdawnorbeforesunset(WDFW 1997).

Informationon theextentanddistributionofmigratingcharislimited.Anadromouscharfromthe
SkagitRiverhavebeendocumentedon theeastsideofCarnanoIsland,asfaras25 milesfromthe
mouthoftheriver(WDFW 1997).Informationon adultcharreturningtotheSankbasinsuggests
thatspawningmigrationsextendasfaras120mi upstreamandthesefishclimbtoan elevationof
3170ft(Kraemer1994).Kraemershowedthrougharadio-taggingstudyon theSkykomishRiver
thatupstreammi_atingadultsgenerallymoved about1.5to2.0rniperday,andrangedup to9 mi
(WDFW 1997).Itappearsthatadultanadromousbulltroutmay bemoretemperaturetolerantthan
earlierlifestages.KraemerhasfoundmigratingandstagingcharinPugetSoundtributaries(e.g.
StiIlaguamishRiver)havingwatertemperaturesbetween20°and24°C(WDFW 1997).

5.2.3 Bull Trout in the Green/Duwamish River

Bull trout may occur within the Green/Duwamish basin; however, information documenting their
presence is meager. Suckley and Cooper (1890 in USFWS 1998b) suggested that char were once
common in the Duwamish as early as June. In creel counts spanning 33 years, only four char were
taken by over 35,500 anglers (USFWS 1998b). In 1980 one "Doily Varden trout" or char was
captured by Parametrix biologists during a juvenile salmonid study on the lower Duwamish River
(Parametrix 1982). More recently, a char was taken by an angler in 1994 and positively identified
as a bull trout through genetic analysis ('USFWS 1998b). The furthest upstream record of char is
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from one harvested near RM 40 (USFqArS1998b). No char have been documented in the upper
basin where Plum Creek Timber Company has performed presence,'absence surveys (WDFW
1998). No spawa'ting populations have been recorded within the basin (WDFW 199S)
Consequently, the occasional char observed within the basin may be straying from neighboring sub-
populations (WDFdAr 1998). It is, however, possible that viable populations of bull trout inhabited
the Green-Duwamish basin historically.

Distinct populations of bull trout occur in the neighboring drainages of the Cedar and Puyallup
nvers. These drainage were historically tributary to the Duwamish River. Re-routing ofthe White
River to the Puyallup drainage in 1906 (natural and man-induced), re-routing of Lake Washinmon
and Cedar River to the Lake Washington Ship Canal in 1916, cons'traction of the Tacoma Diversion
Darn in 1913 and construction of Howard Hansen Darn in 1961 eliminated access to much of the

headwater habitat (Grette and Salo 1986) that would typically be used by bull trout.

The status of the Green/Duwamish bull trout sub-population is listed as "depressed" (USFWS
1998b). Water quality within the basin exceeds temperature standards under Section 303(d) of the
Clean Water Act (USFWS 1998b). Current water temperature standards may not be sufficient to
protect bull trout due to their need for cold water habitats (USFdArS1998b). Other factors that may
affect the abundance of bull trout in the C.neen/Duwamish basin include am'iculture and gazing
practices, urbanization, competition and hybridization with brook trouLand mim'atory barriersat the
City of Tacoma's water diversion (RM 61) and at Howard Hanson Dam (RNI 64) (USFWS 1998b).

5.2.4 Critical Habitat

The designation of critical habitat for listed species is required under the ESA and is generally
determined at the time of the listing. The critical habitat desimaation for bull trout was deemed "not
determinable" by the USFWS (1999a; 64 FP, 58927), due to the meager understanding of the
biological needs of the species. A critical habitat designation is normally expected within two years
of the proposed rule (USFWS 1998a). Since critical habitat has not been designated, it cannot be
determined if critical habitat for bull trout will occur.

5.2.4.1 Presence in Miller Creek, Des Moines Creek. and the Green River

Anadromous bull trout are known to make feeding forays into lower river mouths to feed on loose

salmon eggs during mass spaw_ng of certain salmon species, notably pink, chum, and sockeye.
Dense aggregations of spawning chum, for example, often results in redd superimposition and
liberation of eggs deposited by previous spawners.

Surveyors of Miller and Des Moines creeks have not seen bull trout in and among chum salmon
(Hillman et at. 1999; Batcho 1999, personal commumcation). Bull trout feeding forays into these
creeks or any similar small tributaries of Puget Sound has not been documented (Kraemer 2000

personal communication; Hendrick 2000 personal commurfication). Therefore, it is highly unlikely
bull trout use either Miller or Des Moines creeks as forage habitat. The Green River basin may
have historically supported healthy populations of char and likely included resident, migratory, and
anadromous populations.
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5.2.4.2 Reproduction Potential in Miller and Des Moines Creeks

Habitat conditions presented in Miller Creek, Walker Creek, and Des Moines Creek are unlikely to
support the reproduction of bull trout. The suitability of these basins to have historically supported

bull trout, or to provide bull trout reproduction under restored conditions is hi_J'tly unlikely, also
because of unsuitable habitat conditions. Specific reasons why bull trout would not successfully
rear or incubate in the creeks are discussed below.

The Miller Creek and Des Moincs Creek basins are small, and occur at low elevations. Because of

flow and temperature conditions in small Puget Sound streams, even under restored conditions, they
would be expected to warm above the thermal tolerances of bull trout. The likelihood of bull trout

populations to inhabit Miller or Des Moines creeks in the future is very low because of an
unfavorable temperature regime in the creeks. Although mature adult anadromous char are found

migrating and staging in Puget Sound tributary rivers at stream temperatures of 20 to 2-I° C
(Kraemer 1994), published data consistently indicate juvenile preference for cooler waters.
Throughout Washington, bull trout are seldom found in temperatures exceeding 18 ° C (Brown

1992). The stream temperatures in Miller and Des Moincs creek are known to exceed optimal
levels during portions of the summer months, and these suboptimal temperatures would continue
regardless of riparian enhancement planned as part of the project. Juveniles of anadromous bull

trout populations rear for several (two or more) years instream prior to mim'ating to the ocean, and

would be unable to tolerate the existing thermal maxima, even under improved shading expected by
restored nparian zones. Summer distributions of juvenile bull trout are limited to areas of

groundwater discharge in cold, headwater areas (Goetz 1994; Willamette National Forest 1989),

presumably due to the thermal moderation these localized environments provide during warm
conditions (Rieman and Mclntyre 1993).

Bull trout could not spawn successfully (produce viable fry) in Miller or Des Moines creeks since

water temperatures during the putative egg incubation period (roughly 225 days after spawning)
would exceed the thermal maximum observed for this species (ca. 8° C; Willarnette National Fores_
1989; Kraemer 1994).

5.2.4.3 Presence in Miller Creek, Des Moines Creek Estuaries

Anadromous phases of bull trout originating from other Puget Sound basins could potentially
inhabit nearshore marine areas at the outlets to these basins. A variety of prey items are available to
bull trout in the near shore area.

Adult bull trout feed on herring, sand lance, and surf smelt in the nearshore zone of Puget Sound,

particularly near the spawning beaches of these baitfishes (Kraemer 1994). There is a large herring
spawning area in Quartermaster Harbor, about 6 miles from Miller and Des Moines creeks, and both
surf smelt and sand lance spawning beaches are located within a mile or two north and south of
Miller and Des Moines creeks.

Newly-emerged fry of chum and pink salmon make immediate migrations to the marine rearing
environment (Scott and Crossman 1973). These small salmomd species, as well as out migrating
coho, are also known to be a prey item for bull trout in the marine area (Brown 1992; Kraemer

1994). Chum fry emergence from Miller and Des Moines creeks could also bring bull trout to the
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estuaries, however, this behavior has not been documented in southern Puget Sound (WDFW 2000.
personal commumcation).

Anadromous adult and subadult bull trout are very.unlikely to move from the estuanes of Miller and
Des Moines creeks into the creeks themselves. Lack of physical features (i.e.. deep pools and large

woody debris) would discourage the use of these creeks for overwintenng by these life stages. Lack
of suitable spawning habitat and stream temperatures would prevent spawning and rearing by bull
trout. Finally, anadromous adult and subadult bull trout are very.unlikely to move into these creeks
to feed. These phases of bull trout respond to large amounts of prey items 29which would typically
not be produced in either creek.

5.3 ESSENTIAL HSH HABITAT

In addition to the above two listed species, a number of commercially managed species could be
affected by the proposed MPU Improvements. Specifically the Magnuson-Stevens Act requires the
evaluation of proposed projects with a federal nexus to evaluate impacts on habitat of commercially
managed fish populations. Essential fish habitat (EFH) has been defined for the purposes of the
Magnuson-Stevens Act as "'those waters and subsrrate necessa_' to fish for spa_'ning, breeding.
feeding, or growth to maturTry" (NMFS 2000). NMFS has further added the following
interpretationsto clarify this definition:

• "'Waters" include aquatic areas and their associated physical, chemical, and biolo_cal
properties that are used by fish, and may include areas historically used by fish where
appropriate;

• "'Substrate"includes sediment, hard bottom, structures underlying the waters, and associated
biological communities;

• "Necessary" means the habitat required to support a sustainable fishery and the managed
species' contribution to a healthy ecosystem, and

• "Spawning. breeding, feeding, or _owth to matunty" covers the full life cycle of a species.

This section presents the essential fish habitat present in the Action Area for three main groups of
coastal pelagic species (CPS) fishery, West Coast groundfish, and Pacific coast salmon.

5.3.1 Coastal Pelagic Species Fishe_'

The CPS fishery includes four finfish [Pacific sardine (Sardinops sagax), Pacific (chub) mackerel
(Scomber japomcus), northern anchovy (Engraulis mordax), and jack mackerel (Trachurus

29 All example would be large amounts of chum eggs resuspended into the water column by spawning females during
large spawnmg efforts as has been observed m coastal sureams of Washington State (Kraemer 2000 personal
corranumcation). Such large spawnmg efforts by chum salmon have not been observed m either Miller or Des Momes
creeks.
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_.._memcus)] and the invertebrate, market squid (Lohgo opale.scens) (NMFS 2000]. CPS finfish
arc pelage (in the water column near the surface and thus not associated _ith particular substrate).
because they generally occur above the thermocline m the upper mixed layer. For the purposes of
defining El:H, NMFS has treated the four CPS finfish as a single species complex, because of
similarities in their life historiesand similarities in their habitat reqmrements (N_S 2000). Market

squid are also treated m this same complex because they are similarly fished above spmvmng
aggregations.

NMFS (2000) has defined the ea_-w_'t geographic boundary, of EFH for each individual CPS
finfish and market squid as all marine and estuarme waters from the shoreline along the coasts of
California, Oregon, and Washington offshore to the limits of the exclusive economic zone and
above the thermocline where sea surface temperatures range between 10°C to 26°C. The southern
extent of EFH for CPS fmfish is the United States-Mexico maritime boundms'. The northern
boundary,of the range of CPS finfish is more dynamic and variable due to the seasonal cooling of
the sea surface temperature. The northern EFH boundary is. therefore, the position of the 10°C
isotherm which varies both seasonally and annually.

Primarily present in the coastal areas of Washington State, three of the four vertebrates ('Northern
anchovy, Pacific sardine, and Pacific (chum) mack,'el) have been observed in Puget Sound and
thus have some EFI-Iin the action area (DeLacey et al. 1972) (Table 5-2). Jack mackerel have not
been reported in the Puget Sound, and therefore do not have any EFH in the action area (DeLacey eI
al. 1972) (Table 5-2). EFH for these organisms in the Action area ('Northern anchovy, Pacific
sardine, and Pacific (chum) mackerel, and market squid) will include water and subsrrate necessary.'
to the life cycle of these species.

Table .5-2. Summa_" of distribution and essential fish habitat for Pacific CP$ in the coastal waters of
Washington State and in the .NEFUImprovements Action Area (adapted from N'N|I_S 1998).

Common Present m

Name Lifestage Present m Coastal Waters of Washington State? Acuon Areat?

Northern Eggs/Larvae/Juveniles Yes Unlikely
anchovy

Adults Yes Yes

Pacific sardine Eggs/Larvae/Juveniles Yes (resmcted to seasonally warm thermoclme.) Unlikely

Adults Yes (resmcted to seasonally warm thermoclme.) Yes

Pacific {chub) Eggs/Larvae/Juveniles Yes (resmcted to seasonally warm thermoclme.) Unlikely
mackerel

Adults Yes(resmctedto seasonallywarmthermoclme.) Yes

Jackmackerel Eggs/Larvae/Juveniles No No

Adults Yes No

Market squid Eggs/Larvae/Juveniles informationnot available Yes

Adults Yes Yes

) AsdeterminedfromDeLaceyetal. 1972.
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5.3.2 West Coast Groundfisb

In contrast to the coastal pelagic species discussed above, the West Coast m-oundfish make up a

much more diverse set of organisms. West Coast groundfish that could have EFH in the Acuon

area were identified by comparing NMFS' review of West Coast groundfish (Casillas et al. 1998)

with the distribution of these fish as presented m Hart (1973) and Delacey et al. (1972) (Table 5-3).

These species will have essential fish habitat m the Action area ('both at the mouths of Miller and

Des Moines Creeks as well as the Midway Sewer outfall) that include water and substrate necessary."

to the life cycle of these species.

5.3.3 Pacific Coast Salmon

NMFS has not yet designated EFH for Pacific Coast Sairnonids, or for chinook. Therefore, we

cannot evaluate EFH for Pacific Coast Salmon beyond the analysis presented for chinook salmon
critical habitat.

Table 5-3. West Coast groundfish present in Puget Sound and potentialh." present in the Action Area (taken from
Cadllas et aL 1998 and Hart 1973).

Spray Dogf_ Black Rockfish Redbanded Rockfmh Dover Sole

Big Skate Blue Rodd'mh Redsmpe Rock/Lsh English Sole

C,aliforma Skate Bocaccio Rosy, Rocld'L_h Flathead Sole

LongnoseSkate Brown Rockfish Sharpchm Rockfish Pacific Sanddab

Raffish Canary Rockfish Splimose Rocld'tsh Pen'ale Sole

Lmgcod China Rockfish Smpemil Rocld'tsh Rex Sole

Cabezon Copper Rockfish Tiger Rock.fmh Rock Sole

Kelp _mg Dark blotched Rockfish Yelloweye Rockfish Sand Sole

Pacific Cod Pacific Ocean Perch Yellowtail Rockfish Starry Flounder

Pacific Whiting (Hake) Greensmped Rockfish Arrowtooth Flounder

SablefLsh Quillback Rockfish Butter Sole
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6. V,1LDLIFE SPECIES EVALUATIONS

In 1995, Shapiro (1995) prepared a BA addressing bald eagles and perem-ine falcons as part of the
STIA MPU FEIS that received concurrence from the USFWS on December 6, 1995 (Appendix A)
Other than addition of new off-site and on-site wetland and riparian mitigation, the project design
has not significantly changed since the services concurred with the conclusions of this BA. Nor has
bald eagle use of the project area changed since concurrence on the BA was made. Consequently.
previous conclusions regarding the effects of MPU improvements on bald eagles have not changed.

6.1 BALD EAGLE STATUS AND DISTRIBUTION

The continental U.S. population of bald eagles has recovered dramatically since its log's in the
1960s. Although eagle populations once numbered between 250.000 and 500.000, human
development and the use of the pesticide DDT reducedthe populauon to a low of about 400 pairs by
the early 1960s. With the banning of DDT in 1972, and active recovery, efforts, the number of
breeding pairs reached approximately 6,000 by 1998. Because of this recovery, the bald eagle has
been proposed forde-listing, an action that could happen as soon as July 2000.

Recovery. has been especially dramatic in Washington State where there are now over 600 nesting
pairs, 300 in Puget Sound alone. Bald eagle nesting territories are now found along shorelines in
much of the Puget Sound Region and along the inland shorelines of Lake Washington.

Washin_on State also supports the largest wintering population of bald eagles in the continental
U.S. (eagles nesting in Washington typically winter in British Columbia and southeast Alaska

where winter runs of salmon occur). During the overwintering period, a few thousand birds can be
found throughout the state where waterfowl and fish congregate, including along the shorelines of
Puget Sound.

6.1.1 Effects Analysis

Construction projects can affect bald eagles in three primary, ways: loss of habitat, loss of foraging
opponumties, and disturbance (Bottorff et al. 1987, Stalmaster 1987; Mathisen 1968). Each of
these elements is addressed below for both the nesting and wintering bald eagle activity periods at
the specific locations where bald eagles may be present.

6.1.1.1 Master Plan Development at STIA

The bald eagle nest site nearest to the Miller and Des Moines creeks evaluation area (No. 611 ) is
located south of Seahurst Park, approximately 2.5 miles west ofSTIA. A second nesting territory is
found 1 to 3 mi southeast of various ST1A construction projects at Angle Lake. While the Angle
Lake territory is currently occupied, the nest has been inactive for a number of years (Negri 1999,
personal communication). Shapiro (1995) conducted behavioral observation surveys of both
territorial and wintering eagles in the vicinity of nest No. 611 during the winter of 1994-95. Their
observations showed that all foraging perches discovered in their study area occurred along the
shoreline of Puget Sound, and all foraging flights occurred over Puget Sound and not over ST1A.
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Noise disturbance associated _th construction activities in the Miller and Des Moines creek
evaluation areas is not expected to affect nesting eagles because the nearest active nesl ('No. 01 l
occurs over 2 rm away from the construction projects, beyond the quarter and half mile distances at
which the bald eagle recovery plan (USFWS 1986) remalates construction noise activiues The
nearest macuve nest, associated v,oiththe Angle Lake terntory, is I to 3 mi away from the various
construction sites, also beyond the zone where noise activities areremdated.

Because major construction is planned outside the ovenvimering period for bald eagles (October 31
to March 31), increases in ambient noise levels at the site will not disua'b over_xantenng eagles.
Planting at the wetland mitigation site may occur during the overwimering period for bald eagles.
During planting, noise levels at the wetland mitigation site _ll exceed ambient levels because
trucks and other vehicles will deliver and distribute plant materials to the site. The change in noise

levels that will occur at potential eagle perch trees (greater than 300 fl west of the planting
activities) is unknown.

This BA is in agreement with the Shapiro (1995) report in that construction activities associated
with th_sevaluation area are not expected to sitmificamly impact nesting or wintering bald eagles, or
their prey, because the eagles confined their activities to the vicinity of Puget Sound: thus, the loss
of habitat associated with activities in this evaluation area would not affect eagle foraging or
perching behavior.

Since the MPU improvement projects in the Miller and Des Moines creeks evaluation area could
indirectly affect bald eagles as a result of increased aircraft activity, Shapiro (1995) assessed the
potential for increased disturbance of the nesting pair at nest No. 611 by noise from approaching
and departing aircraft. They concluded that the potential effects would not be significant based on
the following:

• Future flight paths associated with the new runway are not expected to be significantly
different from current approach and departure zones (Port of Seattle 199,#).

• Eagle-aircraft collision is very unlikely due to the eagles' relatively slow flight and high
visual acuity, which allows them to avoid collisions (Olendorff et al. 1981).

• Perching bald eagles generally do not react to commercial jets, according to a study
conducted at the Bellingham Airport by Fleischner and Weisberg (1986).

• The ongoing transition to quieter Stage 3 aircraft (to be fully completed by year 2020), will
result in a reduction in aircraft noise below current levels.

6.1.1.2 Off-site Wetland Mitigation

The Auburn wetland mitigation site occurs adjacent to the Green River, a fish-bearing river that
provides foraging habitat for bald eagles. According to WDFW, the nearest known nest site (the
Green River Bald Eagle Territory) occurs nearly 3 mi to the east, near Big Soos Creek. This nest
location is beyond the quarter and half mile distances at which the bald eagle recovery plan
(USFWS 1986) regulates construction noise activities. The nearest defined territorial boundary of
this pair is over 2 mi away; therefore, construction activities would not affect nesting bald eagles, or
their territories.
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Winter use of the area by bald eagles is expected be_'een the October 31 to March 31 wintenns
penod. This use, however, would not coincide with most wetland construction activities, which will
occur between April and October. Consequently, wetland construction actixities do not have the
potential to disturb wimering eagles. Some landscaping construction mobilizationdemobflization
may occur during the winter months, but this will occur over 200 fl from the Green River. and
would be unlikely to sim'dficantly affect wintering eagles. Once built, the constructed wetland is
anticipated to provide habitat to waterfowl (eagle prey), and the project may provide a benefit to
wimenng eagles.

Other potential projects in the vicinity of the off-site wetland mitigation project in Auburn could
affect bald eagle use of riparian areas near the Green River. These include a proposed trail.
improvements to 277_hStreet, and development of private property to commercial or residential uses
(these projects are presumed to be associated with federal actions associated with federal funding.
wetland impacts, and/or floodplain alterations and should not be considered in cumulative impacts
analysis in the BA). While it is unlikely the trail project would remove perching or forage habitat, it
may result in disturbance to eagles using the riparian area of the Green River. The wetland
mitigation project could pro%ddenew forage and perch areas for bald eagles, and partially mitigate
for the potential disturbance impacts the project may have. The trail project is proposed on counD'
property, in the riparian buffer of the Green River. Development of the trail project could reduce the
restoration potential of the riparian area; in particular, the trail could restrict the ability of a restored
riparian buffer to deliver wood to the Green River channel.

6.1.2 Determination

The construction and operation of the STIA IV[PUprojects (Miller and Des Moines creeks
evaluation area) is not expected to adversely impact local bald eagles (Shapiro 1995). This report
a_ees with previous assessments, that the project "'may affect," but is "'not likely to adversely
affect" bald eagles in the vicinity of Miller and Des Moines creeks.

Because the nearest active bald eagle nest is beyond one-half mile of the Auburn wetland mitigation
site, wetland construction activities associated with this site will have no effect on breeding bald
eagles. Because wetland landscaping and construction mobilization activities could occur during
the bald eagle wintenng period, but more than 200 fl from the Green River, activities "may affect,"
but are "not likely to adversely affect" wintering eagles. Eventually, the wetland may offer a
beneficial effect to wintering eagles by providing additional foraging opportunities.

The overall determination for the STIA MPU improvements project is "may affect," but is "not
likely to adversely affect" bald eagles.

6.2 MARBLED MURRELET STATUS AND DISTRIBUTION

Marbled murrelets are marine birds that forage in near-shore environments from Northern
CaliforniathroughAlaska.Inresponseto declinesintheirpopulationinthesouthcrnportion
(California,Oregon,andWashingxon)oftheirrange,theywerelistedasthreatenedunderESA 1992
(FWS 1992),andcriticalhabitatdesignatedin1996(FWS 1996).The declineinmarbledmurrelets
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has been mostly attributed to the loss of nesting habitat for the species ('Ralphand Miller 1995} and
the critical habitat desi_mation for the species is limited to specific nesting areas.

Marbled murrelets typically nest in the canopy of old-growth forests where there are at least some

trees greater than 32 inches diameter breast high and/or 200 yeats of age. Stands of large trees
infected with mistletoe (mistletoe brooms of greater than 1 square fi of surface area) are also

occasionally used by nesting murrelets ('Ralph and Miller 1995). Marbled murrelets forage on a
wide variety of small fish and invertebrate prey in water up to about 260 fl deep. They _.-pically
forage about 0.2 to 1.2 miles from shore (FWS 1996).

Critical habitat for marbled murrelets is limited to the nesting habitat areas desimlated by Fish and
Wildlife Service (1996). The nearest designated critical habitat to STIA is approxamately 30 miles
west in the Olympic Mountains, about 35 miles east in the Cascade Mountains, and about 45 miles
southwest in the Black Hills. The critical habitat designation does not include the marine areas
(including Puget Sound) where murrelets forage. The U.S. Fish and Wildlife Service (1996_
determined water quality and habitat conditions in marine fora_ing areas do not require special
management consideration or protection beyond that provided by existing federal laws and
regulations (including the Clean Water Act and the Coastal Zone Management Act).

Murrelets generally forage for small fish and invertebrates in nearshore waters. The), are
oppommistic feeders and will consume most available prey species, which may include Pacific
sandlance (Ammo@tes hexapterus), Pacific herring (Clupea harengus), and surf-smelt (H._pomesus

pretiosus) (Burken 1995; Strachan et al. 1995). Invertebrate prey commonly used by murrelets
includes euphausiids, mysids, and gammaridamphipods (Nelson 1997).

Within Puget Sound, marbled murrelet abundance is relatively low (Speich and Wahl 1995).
Speich et al. (1992) estimated the southern Puget Sound spring/summer population at 480
(compared to four times that for northernPuget Sound). Winter estimates were approximately the
same (>400) but birds tended to be more concentrated, especially in the vicinity of Hood Canal.
There are no estimates of marbled murrelet use in Puget Sound in the vicinity, of STIA, although
there are anecdotal observations showing that they occasionally occur in low numbers.

Abundanceof murrelets in marine foraging areas may be related to the availability of nesting habitat
in the surrounding area (Ralph and Miller 1995). In the case of Puget Sound, there is little nesting
habitat available nearby, and most nesting stands occur considerable distances (10 to 40 miles)
inland (Hamer 1995). According to Hamer (1995) no nesting stands are known to occur in the
Puget Trough, and only a few (17) have been located in the South Cascades. Nesting is also
suspected in the Bald Hills area near the town of Rainier (Nysewander 2000, personal
communicanon).

Since the early 1990s,-WDFW has been conducting seabird surveys in South Puget Sound and has
found low concenlxations in the Tacoma Narrows and Nisqually delta region throughout the year
(Nysewander 2000, personal communication). During these surveys, marbled murrelets have not
been observed in the region of STIA. The closest WDFW sightings arc from Quartermaster Harbor
5 miles southwest of the mouth of Miller Creek. Although WDFW is aware of one or more
sightings near STIA, they suspect that the occurrences are rare (Nysewander 2000, personal
communication).
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Observations by others (Rainier Audubon Socic_., Thins Block, personal communication) show that
marbled murrelets periodically use Puget Sound. near the mouth of Des Moines Creek dunng the
_lnter months {'Table6-I).The Se,anleAudubon Society'sChristmasBirdCount (locatednonh of

theactionareafortheSTIA MPU) periodicallyreportsmarbledmurreletwithintheircountarea

(includingan observationinJanuary.2000). The Tacoma Audubon Societ)."scountarea.located

southoftheactionareaoftheSTIA MPU alsoreportsmarbledmurrelets.These observationsare

consistentwithotherfindingsthatreportmarbledmurreletsoccurringin southernPuget Sound

duringthewinter(SpeichetaL 1992).At thistime,an influxofbirdsfrom BritishColumbia.or

birdsavoidingharsherwinterstormconditionsinnorthernPugetSound (Speichand Wahl 1995)

occurs.Thesenon-breedingbirdsarelikelytofollowtheshorelineand open waterareas,and are

unlikelyto crossSTIA oritsapproach/departurezones.

Table6-I. MarbledmurreletobservationsreportednearthemouthofDesMoi.esCreek._

Survey Date Observanon

Chnsmms B_rdCount 1990 l

1992 2

1995 1

OtherObservauons April23, 1988 3 pair

April 19, 1989 2 pair

May6, 1989 6 birds

July24. 1990 1pair

There arevery few recordsof forestedstandsoccupiedby marbledmurreletsoccurringin the
Cascadesdue eastof STIA (DN"R 1996).A smallconcentrationoccursinthe headwatersof the

NisquallyRiver(southeastof STIA),but most occupiedstandshave been found in the North

Cascadesinthe headwatersof the Skagit,Saul and Stillaguamishrivers('Northeastof STIA)
(Harner1995).

Breedingpairshavenotbeenobservedintheactionareasince1990. Theirabsencesince1990may

be due toa loss(i.e.logging)oftheirnestsites.Becauseforagehabitatformurreletsintheaction

areaismore thanthereported18 to25 mile(30to40 kin)maximum distance(Nelson1997)the

birdstravelfrom nestingand activitysites,itisconcludedthattheactionareadoes not provide
foragehabitatforbreedingmurrelets.

6.2.1 Effects Analysis

Implementation ofSTIA MPU projects will not affect critical habitat for marbled murrelets because
old growth forest areas designated as critical habitat do not occur in the action area. No critical
habitatoccurswithin30 rrdlesoftheactionarea.

30Personaldamprovidedby ThinsBookof the PalmerAudubonSociety,April2000.
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The project could potentially affect marbled murrelezs by:

• Disturbing birds in manne habitat during construction.

• Alteringnearshoreforaginghabitatfromchangesm sedimentand,orwaterqualiP,.'caused
bychangesm airportrunofftoMillerandDesMoinescreeks,and

• Affectingthechanceofahcrafl-birdstrikesifmurreletstraveledbetweeninlandnesting
areasandmarineforagingsites.

TheAuburnwetlandmitigationsiteistoofarfrommurreletnesting(m theCascades}andforamnc
areas(m PugetSound)foractivitiesatthissitetoaffecteithernestingorforagingbirds.Potential
disturbancem travelingbirdsduringwetlandconsm_ction_illbe avoidedgiventhatmurrelets
travelbetweenforagingandnestingsitesduringtheearlydawn hours(NelsonandHarner1995)
whenconstructionequipmentwouldnotbeoperating.

The nearestSTIA-associatcdconstructionactivitytomarinewaters(potentialmurreletforaging
habitat)isnearly1.5miles.ThisdistanceisfivetimesthedistanceatwhichtheUSFWS regulates
consm_ctionactivitiesforotherthreatenedbirdspecies(i.e.,baldeagles).Consequently,itishighly
unlikelythatforagingmurreletswouldbeaffectedconstructionactivities.

IfactivitiesatSTIA affectedthetypeandabundanceofmarbledmurrcletpreyinPugetSoundnear
themouthofMillerorDes MoinesCreeks,birdsusingtheareacouldbe affected.Changesin
hydrology,or sedimenttransportin MillerCreek,causedby airportrunoff,could affect
sedimentationpatternsorratescouldaffectbenthicorganismsandotherpreyspecies.Changesin
waterchemistryinthecreekcausedbyairportrunoffcouldalsoaffectbenthico_anismsandother
murrelctpreyspecies.

The potentialeffectsof STIA MPU projectson theMillerand Des Moines Creekestuaries,
includingbenthicorganismsandfisharediscussedindetailinSections7 and9 whereeffectson
chinooksalmonandbulltroutareevaluated.Theseevaluationshavedeterminedthatwithinthe

estuariesandcreekmouthsand neartheIWS outfall,organismsexposedtorunoffwillnotbe
affectedby toxicity.Further,significantincreasesinsedimentation,turbidity,or temperatures
wouldnotbe expected.Sincemurreletsforageinopenwaterareasoffshorefromthecreek
estuariesthatlistedfishspeciesmay use,theirexposuretoairportrunoffisfurtheramelioratedby
thesignificantdilutionofcreekrunoffm PugetSoundwaters.Thus,MPU-inducedchangestothe
ncarshorcforagingzoneusedby murreletswouldnotoccur,andno changestotheenvironmental
baselineforthespeciesareanticipated.

Storrnwaterqualityand hydrologymitigationimplementedas pan oftheSTIA MPU projects
shouldimprovewaterqualityand hydrologicconditionsin Millerand Des Moines creeks.
Improvedconditionsareexpecteddueto:

• Improvedstormwaterqualityand quantitytreatmentof runofffrom new development
comparedtotheexistingbaseline,

Revised Draft - Biological Assessment 6-6 June 14. 2000.

STIAMasterPlanUpdateImprovements 556-2912-001(48)

AR 044779



, Retrofitting of existing airport facilities to upgrade water quality, and quantit3.' treatment of
runoffto King County.standards,

• Implementation of improved Ecology.BMPs for consmzction and operation, and

• Mitigation activities in Miller and Des Moines creeks (see Chapter 7) to improve instream
habitat for fish and invertebrates.

Improvements in creek water quality, would likely provide a slight benefit to the nearshore areas
where marbled murrelets forage, but would at a minimum, maintain existing conditions for foramng
murrelets.

The STIA MPU will affect air traffic, which in turn could affect the potential for marbled murrelet
collisions with aircraft, if breeding marbled murrelets were present in the action area. It is curremly
unknown what flight routes marbled murrelets take, or what altitudes they fly when traveling near
Puget Sound and nesting habitat (I-lamer 1999, personal communication). However, it is generally
thought that they follow river valleys and fly at altitudes up to 500 fl (I-lamer 1999, personal
communication). It is not known whether they avoid flying over highly urbanized areas found in
the vicinity of STIA. Nevertheless, crossing airport flight paths could make them vulnerable to
aircraft flying at altitudes less than 500 ft. This potential zone of intercept could occur in
approximately 3 to 5 miles from the end of the runways (assuming a 50:1 take offand landing glide
slopes).

The potential for a marbled murrelet strike is extremely remote at best for the following reasons:

• The presence of breeding marbled murrelet pairs in the marine waters near STIA has not
been observed since 1990. Breeding marbled murrelets are not expected in the action area
because there is no nearby suitable nesting habitat for them.

• No marbled murrelets have been reported to have been struck by aircraft at STIA (Table 6-
2). Bird-aircraft strikes are of significant safety concern to the Port and FAA; however, the
general infrequency of strikes (about 22 per year) relative to the total number of birds near
the airport demonstrate there is a low probability any single bird would be subject to a strike.
The low numbers of marbled murrelets in the area make the probability that aircraft would
strike marbled murrelets exceedingly low. This strike potential is further reduced by the fact
that in the immediate vicimty of the airport, where most aircraft-bird strikes occur, marbled
murrelets habitat (nesting or foraging) is not present.

• There is no evidence of marbled murrelet flight routes that cross the aircraft
approach/departure zones; plus there are no recent reports ofmurrelets near STIA during the
breeding season. Should breeding marbled murrelets occur near STIA during the breeding
season, they may be more likely to follow local river courses to inland nest sites.

• The rapid flight ofmarbled murrelets makes them less susceptible to bird-aircraft strike than
slower flying birds (Grettenberger 2000 personal communication).
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6.2.2 Determination

Based on the rarity of marbled murrelets in marine waters near STL_. the distance between STIA

and Puget Sound, the water quality protection incorporated into the STIA MPU. and the remote
probability of an ah_laft striking a marbled mtm'elet, we conclude that the project n'ill have "no
effect" on the marbled murrelet or its critical habitat. If unforeseeable and significant changes in

water quality, hydrology, or sedimentation were to occur at the creek estuaries, a determination of
"may effect," or "not likely to adversely affect" marbled murrelets may be appropriate.
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7. VCATER RESOURCE IMPACTS AND MITIGATION

Potential project impacts to water resources and their associated habitats are summarized in this
section. The analysis includes impacts to water quali_', hydrologic (flow) conditions, and to
wetland and stream habitats. Mitigation incorporated into the action to reduce or eliminate these

potential impacts is also discussed.

The analvsis of the potential indirect impacts of stormwater on listed species, critical habitat, and
essential'fish habitat is based on the Preltmmao' Comprehensive Stormwater Management Plan

(SMP) for Seattle- Tacoma International Airport Master Plan Improvements (Paramemx 1999b) for
STIA. King County stormwater management experts are complemag a technical review of the plan
through an agreement with the Department of Ecology. The purpose of this review is to deterrmne
if the proposed SMP is consistent with applicable standards, and that the stormwater design
standards identified in the SMP mitigate potential stormwater impacts of MPU projects. Upon

completion of this review, and evaluation of any recommendations by the Count3', some stormwater
management facilities may change from descriptions presented here (i.e., the size and storage
capacity of detemion facilities may be modified). The King County review will identif2,.'any needed
changes in modeling and design of stormwater facilities to meet the performance standards that
protect aquatic habitat in Miller, Des Moines, and Walker creeks from stormwater runoff impacts.
Subsequent to this review, a revised SNIP will incorporate the changes identified by King County.
This independent review and subsequent desima modifications assure that the current findings of this
biological assessment regarding stormwater are valid. This is because the impacts evaluated here
are those associated with the performance standards, and not the specifics of the system designed to
achieve them.

7.1 WATER QUALITY IMPACTS AND MITIGATION

Water quality in Miller and Des Moines creeks could potentially be affected by projects described in
the MPU; these projects include construction activities and increases in impervious surface that
could lead to additional sediments and comaminants in stormwater runoff. STIA operations could
further impact water quality in each creek because of: (1) conventional pollutants associated with
urban type development, (2) ground and aircraft de-icing activities, and (3) discharge of effluent
from the IWS system. Additional water quality impacts could include hydrologic impacts (e.g.,
increased peak and reduced base flows) and as well as impacts on wetland function resulting from
wetlands filling and stream relocations.

The following sections describe the protective measures that will be undertaken to prevent water
quality impacts. Water quality protection is covered by the Federal Water Pollution Control Act (33
U.S.C. § 1251, et seq.), also known as the Clean Water Act, and the Washington Water Pollution
Control Act (RCW 90.48). The Clean Water Act is designed to protect the "chemical, physical, and
biological integrity of the Nation's waters (U.S.EPA 1993)." The Clean Water Act is implemented
through Section 401, Section 402 (the National Pollutant Discharge Elimination System ['NrpDES])
and Section 404 (addressing fill and the waters of the United States). The NPDES system is
administered in Washington by Ecology.
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The Port's compliance with the Clean Water Act. and in turn, protection of STIA's recelvm_
waters, is demonstrated through compliance with its NPDES Permit CEcolo_." 1998b). As stated m

the Fact Sheet (Ecology. 1998c) for the Port's NrPDES Permit. "compliance with the effluent
limitations and other conditions m this permit constitutes compliance with the Federal VCater
Pollution Control Act...and the Washington Water Pollution Control Act {'RCW 90A8).'"

Specifically, the NPDES Permit requires the following measures:

• Effluent limitations based on the more stringent of either technology- or water quality-
based limits.

• A stormwater pollution prevention plan (SWPPP) that identifies source control and
treatment best man_ement practices (BMPs) to "identify, reduce, eliminate, and or
prevent the discharge of stormwater pollutants; to prevent violations of water qualir).'.
groundwater quality,or sedimentmanagementstandards;and to preventadversewater
quality impactson thebeneficial usesof thereceiving water...(Ecology. 199gb).'"

• Routine water quality,and toxicity momtormg for STIA stormwater outfalls and IWS
discharge,andreportingof theseresultstoEcology.

• Evaluationof pollutionsourcesand BMP effectivenessvia self-inspectionand
monitonngresults,to idenufywhere and when additionalBMPs arenecessaryto
accomplishtheSWPPP objectives.

SourcecontrolsandtreatmentfacilitiesareimplementedthroughoutSTIA basedon theactivities
undertakenattheairport,theanticipatedwaterquality,impactsassociatedwitheachactivity,andthe
requiredand recommendedBMPs. Thisinfrastructureiscominuallyupdatedviaan adaptive
managementprocessby which (1)BMPs arcimplemented,(2)monitoringand inspections
demonstrateBMP effectivenessor necessarychanges,(3)BMP improvementsaremade when
necessary,and(4)follow-upsamplingdemonstratesthattheimprovementsarceffective.Ecology.
reviewsandapprovesthisprocessannuallytoensurethatthePort'sdischargesarecompliantwith
theCleanWaterAct, and thatthedischargeconditionsare protectiveof thereceivingwaters.
NumerousBMP improvementshavebeenimplementedthroughthisprocess(seeTable7-I)and
follow-upmonitoringhasconfirmedtheirefficacy.

TheBMPs describedinTable7-Iareexamplesofhow thePorthasperformedongoingmonitoring
andimplementedBMPs, toreduceand/oreliminateidentifiedorpotentialwaterqualityimpacts.
The MasterPlanUpdatesareextensionsofexistingactivitiesatSTIA,andpotentialwaterquality
impactsassociatedwiththeseactivi,,iesareexpectedtobe similartoexistingpotentialimpacts.
AlthoughwaterqualityBMPs areproposedfortheMasterPlanUpdatesin compliancewith
mimmurn requirements,BMPs inexcessoftheminimum requirementsarcproposedhereinbased
on the Port'sstormwatermomtonng and management experiencewith theseactivities.

Furthermore,theadaptivemanagementprocessdescribedabovewillcontinuetobe usedfornew,
existing,andredevelopedareasatSTIA,toidentifyadditionalBMPs wherenecessary.
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Table %1. Best management practices implemented at STIA as a result of monitoring and adaptive
management (Port of Sear0e 194)7. 1998a. 1999a).

B._O' Results

Contammem and dwermon of the following areas to Prevent discharge of mdusmai or sam_ary pol|u_ants to _.-
sammy, sewer or/WS: cream loading docks, oasb storm dram system (SDS) and sun'ace _ters.
handling areas, ramp areas subject to aircraft de-icing or
serv_mg, and waslung areas.

Snowmelt areas to divert meltwater from collected snow to ElLmmarionof a source ofbmchen'ucal oxygen demand
the rws after ground de-icing compounds have been ('BOD) to SDS and surface waters.
Ipplw,cL

Elimm=tion of urea as a ground de-icer. El_n/naoon ofa soun_e of ammoma.

_on of glycols asgroundde-icers. Eliminnnonof glyco]dischargesto SDS and

Implernemanonof a decantstaoon. Reducepetroleumandsuspendedsolidspollunon m SDS
and sunCacewaters.

Store chenucals and hazardous materials Prevent spills to the SDS and surface waters.
m the IWS area only.

Divert subbasin SDN-2 to ]WS. Eliminate glycol discharges to SDS and surface _ters.

Catch basra inserts*in Taxi Yard catch basins. Reduce peox)leum and suspended solids pollunon m SDS
and surface waters.

Remove runway skid marks. Reduce source of suspended solids and other pollutants to
SDS and receiving waters.

Coating for targeted rooftops m SDN-I (to be Eliminate source of toxiclly InSDS and surface waters.
zmplemented m 2000-2001 ).

a Catch basrainserts are specially designed fabric inserts, placed m storrnwater catchbasms. The fabnc is designed to
trap fine sediment, pen'oleum products, and other poUutants generated from parking lots and roads.

Complementing the general protection afforded the aquatic community by the Clean Water Act
described above, the direct and indirect effects of the chemicals discharged to the environment from
the IVIPU improvement operations are also evaluated in this section. Specific toxicity values have

been identified for chinook salmon and bull trout fi'om the scientific literature that will correspond

with adverse effects on these species. Potential impacts resulting from chemicals discharged from
MPU improvement operations were then evaluated by comparing the predicted concentrations for

specific time spans to these adverse effect concentrations. These comparisons were made in areas

where specific life-stages of both fishes could be present and for relevant exposure conditions (e.g.,
the amount of time each life-stage would expected to be present).

The firm part of this section evaluates water quality impacts during construction of the MPU
improvements, followed by water quality impacts expected during their operation.
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7.I.1 Construction Impacts

7.1.1.1 Construction Runoff

The p_nary potentialwater qualityimpactsrcsullJngfi'omconsu'uctionactivities(including

excavmionand n-ansponof fill)arc increasedturbidly,and sedimentationin the receiving
enviromnentsdue to stormwaterrunofffi'omdisturbedconsuucuon sites. Erosion and

sedimmmtiontypicallyoccurwhen rainfalland stormwaterrunofferodesoiland depositeroded

materialsdowTislopeordownsu'eamoftheconsu'uctionarea.Erosionand sedimentationcan rcsuh

fi-omavarietyofpotentialactionsassociatedwithconsu'uctionofMPU projects,including:

• Vegetationremovalthatexposessoiltorainfallandrunoff',

• Grading,filling,andexcavationthatexposessoiltorainfall,

• TrackingsoilsontoimpcTvioussurfacesthataresubsaquentlywashed by rainfall,

• Excavationthatovcrste_cnsslopesand causesslopefailures,

• Consuuctioninstreamsordrainagecourseswheremoving waterisprcscm,

• Consu'uctedslopesthatcollectandconcentratestormwater,causingerosion,and

• Failuretoprotectdrainagechannelsfromerosiveflow.

Theseconsu'ucfionactionscoulddirectlyand indirectlyaffectchinooksalmonand bulltroutatthe

mouthsofMillerand Des Moines creeks.Directeffectscouldresultfi'omincreasesinsuspended

solidsm thewatercolumn. Indirecteffectscouldresultindepositionof sedimentinareaswhere
preyspeciesofthesefishmay bepresent.

The MPU projectswillmeet theturbiditystandardforClassA,A waters_t. Thisstandard(WAC

173-201A-030)statesthatturbiditymay notexceed5 Ncphelomeu'icTurbidityUnits(NTU) over

backgroundwhen backgroundis50 NTU or less,or reglstcrmore thana l0 percentincreasein

turbidi_when backgroundexceeds50 NTU. As a numericals',andard,thispollutionlimitis
protectiveof aquaticlife(Ecology1999b). Dam from Des Moines Creek (Herrcra1995, 1996,

1997)demonstratedthatwhen turbiditywas 5 NW'U or less,median totalsuspendedsolids(TSS)

was 1.6mg/L. Thus,ifturbiditystandardsarcmet,TSS increasesmay bc 1.6rag/I)".Thissmall
increaseinbaselineTSS isordersofmagnitudelessthantheacuteand chronicTSS thresholdsof

1,000and250 rag/L,respectively(KingCountyDNR 1999a).

_iWa._ton surfacewatersareclassifiedasClassA.A(extraordinary),ClassA (excellent),ClassB (good),ClassC
(fasr),_rLakeClass.Classdcszgnauonasbasedlargelyonchaxactensncusesofthewaters.As definedbyWAC 173-
201A-030,ClassAA watersshall"nm'kedlyanduniformlyexceedtherequu'ementsforallorsubstantiallyall"ofthe
followingcharactev.sticuses:watersupply;stockwatering;fishandshellfishrmgrauon,rearing,spawnmg,and
harvesu_;wildlifehabsmt;recrcauon;andcommerceandnavzgauon.

32Turb/_ isameasureofthephysicalconcenu'arionandthelightscanermgpropernesofthesuspendedsedunents.
Astheadverseeffectofsuspendedsolidstofishasrelatedsolelytoit'sphysicalchamctensncs,theappropnatemeasure
fordet_ effectsistheamountofsuspendedsolids,measuredasmg/L.
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These actions could also result in a potential increase in sedimentation downstream of the MPU
construcuon sites. Sediment could leave the construction area. move downsu'eam as suspended
sediment, and settle in critical habitat at the mouth of Miller or Des Moines creeks in areas where
cpibenthic _3 and infaunal3# organisms are present. Chinook salmon and bull trout could be
indirectly impacted by effects of increased sedimentation on these o_amsms as they are potential

preyforjuvenilechinookandthebaitfishwhicharepreyforbulln-orepresentinthecreekmouths.

Increasedsedimentationcanstressbenthicorganismsby interferingwiththeirfilterfeedingand
breathing(ventilating).Inthisevaluation,we definesedimentation(sedimentdeposition)asthe
settlingof solidsatthesediment-waterinterfacewhichcan coverand subsequentlysmother
epibenthicandinfaunalspecies.IncreasesinsedimentationrateshavebeendocumentedinCanada
andtheU.S.(Turketat.1980;Lernly1982)ascausingmortalitytoaquaticorgamsms.

No statecriterionorfederalstandardiscurrentlyavailabletogaugetheimpactsofsedimentationon
benthicorganisms.However,ICingCounty DNR (1999b)has evaluatedthe impactsof
sedimentationonepibenthicandinfaunalorganismsintheDuwarnishRiverandElliottBay. Inthat
study,effectsofsedimentationon aquaticlifewereevaluatedusingchroniceffects-_'datafromthe
scientificliterature(KingCountyDNR 1999c).Datausedinthisstudywereconsideredrelevant
when theyaddressedsituationsapplicabletothehabitatssimilartoMillerandDes Moinescreeks
(i.e.,iftheyappliedtoriversandestuarieswithsandysiltedbottoms).

Usingthesestudies,King Countyderivedeffectscriteriaforsedimentationby followingthe
Californiawater qualitymarinestandardsprocess(K.lapowand Lewis 1979) and U.S.
EnvironmentalProtectionAgency(EPA)waterqualitycriteriaprocess(Stephanetal.1985).The
derivedeffectsthresholdsweredefinedasthelowestsedimentationratesexpectedtoprotect95,90,
85,and75percentoftheexposedaquaticspecies.InitialworkconductedbyParametrix(1977)has
identifiedthechroniceffectthresholdforsedimentsettlingas21 ram/month(Table7-2).This
scdimcntsettlingrateishigherthanratesobservedintheopenocean(lrnm/year)and the II

mnovmonthseeninadeltaicinfluencedestuary,(ZedlerandOnuf 1984).Thresholdsprovidingother
levelsofecologicalprotectionfromthechroniceffectsofsedimentationarereponedinTable7-2.

Table %2. Chronic effects thresholds for sedimentation.

Species Protected C_omc Effect Threshold
(%) (mnvmonth)

95 21

90 37

85 47

75 60
Source: Par-_-r_gu-Lx1977

3)Invertebrateslivingjustator.lustabovethesedtmenvwatercolumninterface
_'Invertebrateshvmg m sedlment(i.e..benthic).

_ Chromeeffectsarereducuonsm growthandreproductionm theinvertebratepopulation,andnotacutemortality.
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As describedabove,theproposedstormwaterconstructionscdimcmcontrolsdescribedinSectlon
7.1.2willlimitturbidly,tolevels(<5NTUs) thatareseveralordersofmam'ntudelessthanchrome
thresholdsofTSS. Further.suchlowTSS levelsresultinpotentialsedimentationratesthatwillbe
much lowerthanthechronicthresholdslistedinTable7-2. Consequently',sedimentauonfrom

MPU improvementsisnotexpectedto adverselyimpactfoodavailabili_'tojuvenilechinook
salmonandbulltrout,nordirectlyimpactthesefishthroughincreasedTSS levels.

Scxtimentcan also impact fish directly either by clogging and abrading fish gills or by settling in
suv.ams to cement in spawning gravel. Achieving the turbidity levels of less than 5 NTL's will
prevent the fish gill impacts from occurring. Fouling of chinook or bull trout redds will not occur as
no spawning by chinook or bull trout takes place in Des Moines or Miller creeks.

7.1.1.2 Other Potential Construction Impacts

Inadditiontosedimentation,sc,vcralotherpotentialwaterqualityimpactscouldoccurduring
construction.Standardsedimentand erosioncontrolpracticestominimizesedimentationmay
result in other potential water quality impacts including solar heating of the stored runoff which
could affect stream temperatures when water is finally discharged. Advanced stormwater treatment
symcrns that use ftocculation agents could potentially add chemicals to stormwater runoff Some
MPU project elements include in-water construction (e.g., Miller Creek Relocation, Vacca Farm
restoration, 154thStreet bridge replacement, and culvert replacement on the Tyee Golf Course) that
could cause a direct increase of sediments to Miller and Des Moines creeks.

Sediment ponds store stormwater runoff for treatment, either by settling or chemical flocculation.
However, temperature effects from retained construction stormwater are unlikely because
significant storms that would result in several days of water storage during warm weather are rare.
The Port has observed that little or no runoff occurs from embankment construction areas occurs

during smaller, summer-season storms that occur when temperature impacts are of greatest concern.
For example, in 1998 and 1999, the construction sites did not generate sufficient runoff to store
water and operate the flocculation treatment system until mid-November, a time when significant
temperature impacts would not occur due to the cool air temperatures (Table 7-3), lack of solar
radiation, cool creek water, and high stream flows. During the spring of 1999, stormwater runoff
quantities had decreased to the point where the plant discontinued operation by early April (thus no
water was retained), prior to the time when warm temperatures and increased solar radiation levels
could increase the temperature of stored stormwater runoff (see Table 7-3).

Since Autumn 1997, the Port has used advanced stormwater treatment systems to treat runoff from
construction sites, including the NEPL, and the 1998 and 1999 phases of the third runway
embankment. Since implementation of these systems, water quality monitoring at construction sites
(Port of Seattle 1998b, 1999b, 2000) has demonstrated that stormwater discharges comply with
turbidity standards. The Port will continue to use advanced construction stormwater treatment
where necessary and appropriate. Construction TESC BMPs and advanced stormwater treatment
systems are described in Section 7.1.2 and Appendix D.
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Table 7-3. Temperature ranges for the warmest months when mended storage of stormwater at the Seattle
Tacoma International Airport is expected.

Parameter November .Al:ml

AverageMaxtmum 49.6CF 5g.2eF

AverageMinimum 38. I°F 40. I*F

Ave'rage 43.9°F 49.2eF

Highest 65°F 77eF
Lowest 23_ 30¢F

Numberof cleardays 3 3

Partlycloudydays 4 "7

Source: WSU (1968).

The potential water quality impacts from the advanced stormwater treatment BMPs used to control
turbidity include changes to pH and the toxicity of treatment compounds. This BMP has been used
safely for more than three years at STIA and several construction sites (e.g., several WSDOT
projects and Microsoft construction sites in Redmond) with Ecology's res_ew and approval
(Ecology 1998a). The draft Ecology Stormwater Manual Update includes a BMP for Construction
Stormwater Ch_zical Treatment (Ecology 1999b). For its treatment regimes, the Port has used
both organic polymers, such as CatFloc, and inorganic compounds such as alum. Aquatic bioassay
testing of treatment system effluent has demonstrated that the effluent is not toxic (Port of Seattle
1998c). Aquatic toxicity testing of the polymer compounds themselves has demonstrated that
effective treatment concentrations are several orders of magnitude below toxic concentrations
(Calgon 1997).

Mitigation actions and beneficial habitat restoration are proposed in areas where standing or moving
water is present at some time during the year. Sedimentation impacts from proposed in-stream
work, such as the Miller Creek relocation project, would be mitigated by erosion control BMPs and
adjusting construction seasons to avoid work during wet months. Upon completion of the
relocation project, potential turbidity would be reduced by gradually reintroducing the stream into
the new channel. Additional in-water mitigation measures are not required because the relocated
portion of the Creek is not critical habitat for chinook salmon or bull trout, and listed fish would not
be present. A detailed discussion of the Miller Creek relocation is found in Section 7.3.2.1.

A sewer line that crosses Miller Creek would be relocated (see Figure 3-1 and Table 3-1) such that
the sewer line does not occur in s_eam habitat used by listed species, and listed species do not occur
within about 3.5 miles from the sewer line project. Potential project effects are the same as the
Miller Creek relocation, because the proposed sewer line replacement occurs in the channel
relocation area. The pipe section under the proposed new alignment of Miller Creek (approximately
100 linear ft) would be installed prior to new channel construction. New channel construction

would then occur, and flow would be gradually diverted into the new channel. Finally, once the old
channel is no longer active, installation of the new sewer line would be continued under the former

channel. No construction would occur across active stream channels, and as with every STIA
construction site, the erosion and sedimentation controls des_'ibed in Section 7.1.2 would be
applied.
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Wetland construction and restoration work. (e.g.. Tyee Valley Golf Course. Miller Creek Buffer.
Vacca Farm. and the Auburn wetland mitigauon site) would mice place in the summer months

(when these areas are typically dry and runoff is unlikely) and erosion control BMPs would protect
the creek _'om construction runoff. Since sedimentation would be controlled using the BM_Ps
described in Section 7.1.2, no off-site sedimentation would occur.

Base riow impacts _om construction activities would be negli_ble because the embankment
construction sites are generally unpaved and will remain pervious. The material proposed for the
embankment fill is typically more permeable than the till soils over which the emblem will be
constructed, and due to its permeability, will infiltrate greater amounts of water than till soil.

During construction, stormwater treatment facilities will detain stormwater runoff for water quality
treatment. Release from these facilities will be at or below baseline conditions for the site.

7.1.2 Construction Mitigation

Sedimentation from MPU construction sites will not affect critical habitat because significant
amounts of sediment will not be discharged from these sites. Construction erosion control measures

will meet Ecology's water quality standards, which are protective of the critical habitat, as discussed
above. To ensure that these measures will be applied, the Port has implemented the following
protection measures by:

• Funding independent third-party oversight of construction erosion control and stormwater
management and compliance,

• Writing and implementing construction SWPPPs and monitoring plans for individual MPU
improvement project activities,

• Fully applying com'entional BMPs,

• Providing advanced construction stormwater treatment where necessary,

• Superx_ising contractor erosion control compliance with a full-time erosion control and
stormwater engineer,

• Monitoring construction stormwater runoff whenever it rains, and

* Additionally monitoring construction stormwater runoff when rainfall exceeds 0.5 inch in a
24-hour period.

The BMPs listed in Table 7-4 will be applied as specified in the Stormwater Management Manual
for Puget Sound (The Ecology Manual) or the King County Surface Water Design Manual (King
County DNR 1998). Detailed information on erosion and sediment control for the third runway
embankment construction is provided m Appendix D.
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Table7-4. Summa_'of theEcologyManualBMPsgenerallyapplicabletoMasterPlanconstructionsites.

C.megoD ApphcabteBMPs

Temporal"coverpracnces Temporary.seeding.,snag' mulchbondedfibermanuces,and
clearplasuccovering

Permanentcoverpracnces Prcsenangnaturalvegetanon, bufferzones, permanent seeding and
planung

Sn.ucnwalerosionconn'olBIVIPs Stabilizedconsnmcnonennance, m'e wash. consnucnon road.
stabillzanon,dustcontrol interceptordike and swale,and
checkdams

Sedanentretennon Filter fence, stormdraminletprotecuon,and sedimentauon basins

A Construction Spill Control and Countermeasures Plan containing the folloging elements will be

implemented on each site:

• Spill control measures, includingdesignatedfuelingareas,

• Secondary containment ofspillable substances,

• Use of drip pans and pads,

• Contractor education,

• Labeling and proper storage of spillable substances,

• Designated spill containment procedures, and

• Proper notification and cleanup procedures.

Advanced storrnwater treatment systems may be used to treat construction runoff when

conventional BMPs do not remove sufficient turbidity to meet state water quality standards. The
treatment process is described in Appendix D.

Data from the 1999-2000 wet season (Table 7-5 and Appendix D) demonstrate that the Port's

advanced stormwater treatment system is highly effective m producing clear water. Between
November 8, 1999, and March 4, 2000, a total of 164 batches of construction site runoff were

treated. The average batch size was approximately 70,000 gallons.

Table%5. Summa_' of third runway embankmentadvancedconstructionstormwater treatment plant
performanceresultsfromNovember8, 1999toMarch 4.2000.

Numberof batches_'eated 164

Percentageof _reatedbatchesmeetingwaterqualxtystandardforturbidity 100%

Averagepost-ll"calmenttul'bidityo_rru) 2.7

AverageMillerCreekturbidityon days when dLschargeoccurred(N'ru) 12.6
Source:Portof Seanle(2000).

All discharged treated stormwater met the Washington Water Quality Standard (WAC 173-201A)
for turbidity, which requires that discharges not increase receiving water turbidity by more than 5
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NTUs. On average, the site discharge was 9.9 N-f'Us less than that of Miller Creek. mearunc that
the constmcuon discharge typically made the stream clearer.

When applied, advanced treaunent would consist of Ecolo_'-approved alum or polymer
flocculation systems. All chemical treatment facilities would operate in accordance with the
conditions of BMP C250, Construction Storrnwater Treatment, as it appears in the Ecology
Stormwater Manual. The draftManual (Ecology 1999b) provides criteria for polymer product use:

• Polymer-treated stormwater discharged from construction sites must be nontoxic to aquatic
o_amsms.

• A primary coagulant, flocculent-aid, or any combination thereof must be approved by EPA
for potable water use.

• Petroleum-based polymers areprohibited.

• Priortoauthorizationforfielduse,jartestsmustdemonstratethattheturbidly'reduction

necessarytomeetthereceivingwatercriteriacanbe achieved.Testconditionsincluding,
butnotlimitedto,rawwaterquality,andjartestprocedures,shouldbe indicativeof field
conditions.

• Priorto authorizationforfielduse,thepolymer-treatedstormwatermust be testedfor

aquatictoxicity.ApplicableproceduresdefinedinChapter173-205WAC, Whole Effluent
Toxicity.Testingand Limits,willbe used.Testingwilluse (a)stormwaterfrom the
constructionsiteatwhichthepolymerisproposedforuseor(b)a watersolutionusingsoil
fromtheproposedsite.

• Testingmustshowthatthedosageatwhichthepolymerbecomestoxicisatleasttwicethe
anticipatedoperationaldose.

• The approvalofa proposedcoagulantorflocculent-aidwillbe conditional,subjecttothe
full-scalebioassaymonitoringoftreatedstorrnwaterrequiredby Ecology.ThePortwilluse
onlypolymerproductsthathavebeenevaluatedandarecurrentlyapprovedforuse.

7.1.3 ImpactsofOperation

OperationoftheairportafterimplementationoftheMPU projectscouldimpactwaterqualityin
Millerand Des MoinescreeksaswellaswatersofthePugetSoundattheIWS outfall.(Fora

completedescriptionofthephysicallayoutandtreatmentsystemsusedintheIWS, pleasesecthe
recent Preliminary Comprehensive Stormwater Management Plan for Seattle-Tacoma International

Airport Master Plan Improvements (Paramctrix 1999b). Water quality impacts to each creek could
result from the discharge of pollutants typically present in urban stormwater, as well as from the
anti-icing and de-icing chemicals used in airport operations to these creeks. Additional water
quality impacts on the listed species could occur in the water column to which the IWS discharges.
As discussed below (Section 7.1.4.3), stormwater collected in the IWS is first treated and then
directly discharged to Puget Sound.

Pollutants can affect several elements that are considered to be essential features of critical habitat,

including substrate, water quality, water temperature, and food. As noted earlier, sediment can clog
and abrade fish gills, and settle in streams and estuaries, fouling redds and invertebrate (food)
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habitat. Metals and hydrocarlx)ns can cause lethal and sublethal toxic effects to fish and their food
base. Numents and oxygen-consuming matenals can reduce DO and alter food chain d._am_cs.
Temperature increases can cause su'ess or mortaliD'.

As described in Sections 5.1.4 and 5.2.4, potentially affected critical habitat is located at the mouths
of Miller and Des Moines cr_ks and in the vicinity of the IWS outfall. Therefore, potential water

c quality impacts are related to stormwater runoff fi'om the MPU and its potenual impact to the
esmarmeand nearshore environment at the mouths of the creeks and in the water column in the

vicimty of the outfaIl. If stormwater runoff quality from the MPU projects is likely to improve due
to proposed mitigation or other beneficial actions, there would be no negative effect on the critical
habitat or listed species.

The STIA MPU improvements are not expected to negatively affect existing water quality dunn_
operation for the following reasons:

• Runoff sampled _om the existing ah=portnmways was not found to be toxic to aquatic
organisms.

• Existingurbanandresidentiallandwithhigherpollutantconcentrationsthanrunwaysand
withlittleor no waterqualitytreatment'willbe replacedwithrunwaysthatinclude
treatment BMPs.

• Other existing water quality, impacts, such as agricultural activity and golf course
management, will be removed from airportland in the Miller Creek watershed.

• Many existing airport support areas, such as roadways and parking lots, will be retrofitted
with water quality BMPs.

• Proposed beneficial habitat enhancements will provide water quality benefits to the streams.

• The quality of STIA runway stormwater is comparable to or better than regional urban
stormwater, and BMPs to be implemented are known to be effective at removing pollutants
inurbanrunoff.

• The MPU willincludestormwatcrqualityBMPs incompliancewithThe Ecology.Manual.

As discussedinSection7.1above,thePortiscompliantwithitsNPDES Permit.The permit
engendersa continuousadaptivemanagementprocessby which BMPs are implemented,
monitoringandinspectionoccurs,andfollow-upactionsaretakenwhereneededtoeliminateactual
orpotentialimpacts.

Thefollowingsectionsdescribetheexistingwaterqualityconditions(includingde-icing),theSTIA
drainagesystem,currentandproposedBMPs (includingtheIWS and sourcecontrols),existing
treatmentBMPs, and expectedwaterqualitybenefitsfi'omotherPort-proposedenhancement
actions.Mitigationfornew potentialwaterqualityeffectsispresentedinSection8.

7.1.3.1 Determining Water Qualin, Impacts on Chinook Salmon and Bull Trout

A variety of analysis techniques and weight-of-evidence evaluations are necessary to determine
potential water quality impacts on listed species, if any, attributable to airport operations after
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implementation of the MPU projects. These approaches are needed because it impossible to
continuously measure or predict all concentrations in water where listed species could be exposed or
to observe all their responses to these concentrations. These approaches are based on the best

available scientific techniques used by regulator)' agencies, such as EPA, to establish cntena
protective of aquatic resources. Water quality, criteria themselves were not used in this evaluation as
they have been developed to protect 95 percent of all aquatic species, and may not be specifically

protective of listed species (Stephan ct at. 1985).

Stormwater Chemical Concentrations

Effects of chemicals in stormwamr generated by the STIA operations were predicted using

measured chemical concenn'ahons in exis_g discharges and then mathematically modeling

exposure concentrations where chinook salmon and bull u_ut arc present in the Action Area. For
several years, a NPDES monitoring program of stormwater chemical concentrations of Port outfalls
has been completed for compliance with NPDES regulations. This Port program provided a data
source for chemical concenu'ations in stormwater discharged to Miller and Des Moines creeks as
well as from the Industrial Wastcwater Treatment Plant (IWTP). Specific discharge locations where

chemical concentrations have been measured arc presented in Figure 7-1.

No critical habitat was present at the dischargelocations where direct measurements of stormwater

chemical concentrations were made; thus, it was necessary to use mathematical models to predict
concentrations at actual Imints of exposure, such as the mouths of Miller and Des Moines creeks

and the IWS outfall. The pre,dicted concentrations were developed by combining the distributions

of measured stormwater chemicals with the predicted dilutions based on rainfall and daily
stormwater discharge volume (see Appendix F for a detailed description of the modeling procedures

used). Predicted concentrations were developed using a conservative approach. Specifically, the
upper 95 thpercentile value of measured chemical concentrations 36was chosen to represent the input
values used to predict whether water quality impacts will occur.

Development of ToxiciD' Thresholds

An additional requirement in determining water quality impacts is identifying appropriate thresholds
for chemical toxicity. Appropriate toxicity, data are often unavailable for the specific combinations

of listed species and chemicals of potential concern. In many cases toxicity data are only available
for a standard test species that may not represent the sensitivity of listed species. Because of the

time and costs associated with testing all species of interest, extrapolation among different species is

frequently used to assess toxicity values in the absence of the flail suite of toxicity parameters (King
County DNR 1999a).

The relevance of interspecies extrapolation was investigated by comparing the response of various
salmonid species with common test organisms [rainbow trout (O. mykia$) and fathe, ad minnow

(Pimephales promelas)] (see Appendix E for a complete description of this investigation). This
comparison established rainbow trout to be an acceptable surrogate for the other tested salmonid

species (coho salmon, chinook salmon, brown trout, brook trout, and lake trout) for both organic

36The 95 percentupperconfidencelimitof a samplemeants the value whichbelow 95 percent of all sample means
wouldfall if the measurementswererepeatednumerousnines using the tamemethods. This value ts always higberthanthemean value.
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and morgmc chen_c_is3_. A similar comparison of fathead minnow response to toxicants _i_
saimomds m_camd an acccp:able predJcuve rel_Jons_p for o_amcs, but not for mctzls

Fommatdy, ha_ng available the s_momd toxicin/ data for the mc_s of concern in STIA
stormwater avoided any need to extrapolate outside of the genus Oncorhw=chus 3_.

Chinook salmon and rainbow u-ore toxiciw values were used without modification to represent

toxicity thresholds for chinook salmon and bull lzout, a use suppon_l by the l:l relationship
dcmonsmated m Appendix E when such d=)_ were available. Fathead minnow data were

mansformed using the regression relahonship developed m Appendix E to represent toxici_'
thresholds for one group of organic compounds (Types I, 1I, and IV propylene glycol based de-icing

and anti-icing compounds).

Determining Water Quali_' Impacts

Impacts of chemicals in stormwatcr on listed species were then dct=,Lined by comparing modeled

exposure concentrations to the identified toxicity thresholds. Additional corroborative evidence was
developed by collecting and testing the toxicity of stormwater to fathead minnows and Daphma
pulex, a fi-eshwater invertebrate representative of the prey items of juvenile chinook.

7.1.3.2 Characterization ofSTIA Stormwater Quality

The Port has monitored stormwater quality fi'om its outfalls since 1995. The data show the efficacy

of BMPs implemented by the Port over a number of years. For example, airport runoff is, for most

parameters measured, cleaner than runoff fi'om other urban areas. Copper and zinc concenu'ations
have dropped significantly at outfall SDS -l since new BMPs re-routed runoff from aircraft service
areas in this subbasin fi-om the SDS to the IWS in June 1997 (Port of Seattle 1998a).

The parameters in Table 7-6 (total petroleum hydrocarbon [TPH], fecal coliforms, BOD, TSS,

turbidity, and total recoverable copper, lead, and zinc) plus ethylene glycol and propylene glycol are
the stormwater monitoring parameters currently required by the STIA NPDES Permit ('FOG and
ammonia, also listed in the table, were formerly required). Ecology and the Port have determined

these parameters to be the sitmificant chemicals most likely to be discharged to surface waters by
airport activities (Ecology 1998c). Ethylene glycol and propylene glycol, potassium acetate (KA),
and calcium magnesium acetate (CMA) are de-icing chemicals used at STIA.

3"_No tox.icnydamwerefoundforbullmint. but lake lxoutis fromthesamegenus (Salveimas) and Sureret al. (1983)
hasestablishedthatspecles fromthe samegenus havevery.sunilarresponsesm the same toxicants(see AppendutE
fora hu',herchscussion).

3s Thegenus Oncorh>_chusmclus thefive Pacificsalmonspecies (clunook,coho, chun_ pink, and sockeye), golden
waut,cunhrmttrout,andGila_'out(Robins,etal. 1991).
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Table 7-6. Sesttle-Ttcom luternabonal Airport runoff quali_" (1995-1998) compared to relPonul and
na_ormi urban stormwater qtmli_, studies "_.

(l_ (2) (3) (4_ (5) (6) (7) ($) (9) (10_

Bellevue: Bellevue: King N'L_:
STIA: STIA: Snail.rant Creekc BURPt Cotm_': USEPA Frt.t._'a.v

RW/TW AllDam 0og-nommJ (mean, Met_19g2) (1983) Po_Imd Runoff
Pollumlt Un_ (medina) {rn_lm3) median) mcdm_) (nmm) (modum_ NPDE$' (rncan_

FOG mg/L 0.5 1.1 3.7 2.5 7.8 - - 30_

TPH mg/L 0.3 0.5 3.7 - - - 6.5 -

Fecal mpn/ l 30 201 980 - 1000 to - -
coltforms 100rnl 21000

BOD mg/L 8.2 6.4 - 6.6 - 9 20 -

TSS ms/l- 4.8 16.0 82.3 50 - 100 ! !9 106I

Turbidivy mg/L 5.4 l0.0 29.4 19 ....

Nq-13a mg/L 0.04 0.I 0.58 0.17 ....

C.u(TR) _g/l. 37 30 10.4 20 34 39 43s

Pb CrR) gg/L 3 5 26.3 170 210 14,4 36 4668

ZnO'R) _zg/L 54 "/4 161.4 120 110 160 253 638s

Source: Port of Seattle 1999a
' "'--"mdicaxesno damavailable, reported, or applicable.
b Colunm 3 indica_s median pollutant conccau'_Uom m STIA runwayltaxwvay runoff(RW/TW) (SOS-3 subbasm dam).

Column 4 indicates median poliuumt concemrauons m awport wide runoff. Columns 5-9 indicate pollutant
concenu-aUonsobservedm urbanandbaghway runoffm represenmuve regionalandnauonalstudies.
From Bellevue(1996) Sturtevan!Creek.do_'nsuearnsite.

a Ammonm valuesareexpressedastotalammoma_notasammoma-muugen.
' Bellevue Urban RunoffProgram from Pm and Btssonneue (1984). Formrbidity, Cu, Pb, and Zn dam reported as rm:an

ofgab samples.
f Highway runoffm England (see Booth and Homer 1995).

= Highway runoff from Imerstatc 5 freeway m Seattle with 57,000 automobiles per day, 43 to 54 storm samples m 1980-
81 (Chm etal. 1982).

h Nanomi Urban RunoffProgram.

Civy of Pordand 1993. NPDES Part2 Mumczpal Applicanon, data from NW Yenn Blvd (Portland 1993).

Pollutant Abbrevmuons

FOG = Fats, oil, grease
TPH = Total peu'oleum hydrocarbons
BOD - Biochenucal oxygen demand
TS5 - Totalsuspended solids
Cu =Copper
Pb = Lead
2n = Zinc
TR - Total Recoverable
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Ground De-Icing

During winter months, potassium acetate (KA) and calcium magnesium acetate(CIVLa_)arc applied
as runway and taxiway de-icers. In solution, these chemicals dissociate into potassium, calcium,
magnesium, and acetate, all of which occur naturally in the emdronment. The presence of added
calcium and magnesium causes an increase in hardness in runoff waters; this. in turn. reduces
bioavallability of metals (Rand and Petrocelli 1985). Acetate is a weak acid thal is readily
biodegr+d,hlcthroughprocessesthatconsumeDO, potenuallyincreasingthebiologicaloxygen
dernandofsurfacewaters.EnvironmentalmonitoringatHalifaxInternationalAirport,whereKA
andCMA wereused,showedincreasesinBeD associatedwithrisesinacetatelevels,butthe

absenceofanyotherdisccrnableimpact(ADINolanDavisInc.1994).

DO momtoringinwinter1998-1999(CosmopolitanEngineeringGroup 1999)demonstratedthe
following:

• DO concentrationsintheNorthwestPonds,LakeReba,andMillerandDes Moinescreeks
fluctuateintheabsenceofde-icingactivities.

• Therewas no disccrnablechangeinDO concentrationsinthereceiptingwaterbodies
followinggroundanti-icingandde-icingeventsinD_ember 1998andFebruary1999.

• Duringde-icingevents,DO intheDes MoinesCreekbasraremainedabove8.0m P/L(60-
100percentsaturation)attheTyeeValleyGolfCourseWeir.Itremainedabovel0 mgrL.
and oftenabove 12 mg/I,,(90-110percentsaturation)in Des Moines Creek at the
Wastcwater Trealment Plant, where salmon are present (Des Moines Creek Basin
Committee 1997).

• During and following de-icing events in the Miller Creek basin, DO remained above 8
mg/L. and often above I0 rag/L, (60-I00 percent saturation) at the Miller Creek Detention
Facility, outlet. DO remained above 10 rag/L, and often above 12 rag/L, (100 percent
saturation) at downstream reaches where salmon are present.

BecauseDO levelsnaturallyfluctuateinriversandstreams,AlabasterandLloyd(1980) concluded
thatitissomewhatinappropriatetohavecriteriabasedona singleminimum valuethaishouldnever
beviolated.However,criteriahavebeendevelopedby EPA ('USEPA 1986)and stalestandards
havebeenestablished(WAC 173-201A-030).ThestudiesusedtodeveloptheDO criteriaby EPA
indicateDO concentrationsaround8 mg/L wouldnotaffectsalmonidsurvival(Duodoroffand
Shumway 1970),growthORB Associates1984),orswimmingspeed(Davisetal.1963;Jones
1971).GiventhatDO concentrationsinDesMomes andMillerCreeksremainedabove8 mg/L in
theupperreaches,andabovel0 mg/L downstreamoftheSTIA wheresalmonarepresent,ground
de-icingactivitiesareunlikelytoaffectlistedspeciesorcriticalhabitat.
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Sand

Sandmay bc appliedtoroadsurfacestoenhancetractionwhen icingconditionsoccu__. Sand
particlesarcmuch largerthanthedesignparticlesizeforretentionofwaterqu_liv,,trcam_entBR_Ps:
thus,afLerpassingthroughcatchbasins,detention facilities,andn'catmentBMPs, allsandpanicles
wouldbe capturedbeforetheycouldreachthestreams.Otherparticlespresentinappliedsands
(i.e.,clay-sizedparticlesandsmaller)may bepartiallyremovedby IxcatmentBMPs. Particlesnot
removedmay bedischargedtostreamsortheIWS. To maintaintheefficiencyofexistingandnew
BMPs forsediment,thePort will continue to clean catch basins after sand application.

AircraftDe-Icing

Aircr_anti-icingand de-icingfluids4°(ADAFs) area potentialsourceof BaD and toxici_.'.
Aircraftanti-icingandde-icingfluidsconsistofeitherethyleneglycolorpropyleneglycolmixed
withconstituentsthatincludewater,buffers,wettingagents,and oxidationinhibitors{this
discussiondistinguishesglycolafrom de-i_ngfluids,which includeglycolsand the other
constituents).The exacttypeand quantityof theseconstituentsm de-icingfluidsvaries,is
consideredpropnctarybythemanufacturers,andisthereforeunknown.

Aircraftdeicingandanti-icingfluidsarecategorizedintofourclasses:TypeI,TypeII,TypeIll.and
TypeIV (USEPA 2000b).TypeIisthemostcommonlyusedfluidandisusedprimarilyforaircraft
deicing.Thesetypesoffluids,containingeitherethyleneglycolorpmpyleneglycol,water,and
additives,removeaccumulatediceandsnow fromaircraftsurfacesCUSEPA 2000b).TypesII.Ill,
andIV weredevelopedforanti-icingandforma protectiveanti-icingfilmon aircraftsurfacesto
preventtheaccumulationoficeandsnow.Anti-icingfluidsarccomposedofeitherethyleneglycol
orpropylcneglycol,asmallamountofthickener,water,andadditives(USEPA 2000b).

ThePortofSeattlecollectsannualrecordsforEcologyofamountsandtypesofanti-icingand de-
icingfluidusedatSTLA usingareporungperiodspanningAprilIst_ March31st.Fortheperiodof
Aprill,1998throughMarch31,1999,tenantsatSTIA usedpredominantlypropyleneglycolbased
TypeIfluidsfollowedby ethyleneglycolTypeIfluidsandthenTypeIIandType IV fluids,both
propylcneglycol-based(Table7-7).To evaluatetheimpactsofADAFs on listedspeciespresentin
theActionAre.a,we basedthepercentagesofdifferemADAF formulationsappliedon theactual
percentagesrecordedby STIA forwhen aircraftde-icingandanti-icingisnecessaryforpassenger
safety.Overthelastyear,TypeIIfluidshavebeenphasedoutatSTIA infavorofType IV fluids.
Whilea fewtenantsstillpossesssome TypeIIanti-icingfluids,thePorthasindicatedthatthose
tenantsplantocompletelydiscontinuetheiruseatSTIA.

3' Because of potenual damage to aircrafl, sand is only apphed to roads.
40

Ami-icmgfluidsareappliedtoan'craftpriortotake-offtoIn,nitorpreventicingonceairborne.De-icingfluidsare
applied m an-crab on the ground to remove ice build-up imor m mkeoff(U.S. EPA 2000b).
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Table %7. Relatwe usaBe of aircraft de.icing / ant_icing fluids for April 1.1998 - March 31. 1999.

Type I ('EG) Type I (PG'_ Type It (PG) T.vDeIX' (PG)

Perc_t of tom]ADAJ:s used 4. ] % 94.8% 0.8% 0.2°o

EG: ethylene glycol based
PG: pmpylme glycol based

While aquatic toxicity data ('Table 7-8) for ADAF have been available since the mid 1990s. data
collected using a specific ADAF are quickly outdated because manufacturers continue to develop
less toxic additives (USEPA 2000b). In addition to the toxicity data, the USEPA (2000b) cites the
USFWS Classification System in rating Type I ADAFs as "relatively harmless" and rating Type
11//VADAFs as "slightly toxic" to "relatively harmless." Furthermore, the Type IX_ propylene
glycol-based fluid that was evaluated, showed levels of toxicity similar to Type I ('PG) fluids from
the same manufacturer, indicating that additives in Type IV (PG) fluid "may not significantly
impact aquatic toxicity" (USEPA 2000b).

Table 7-8. ADAF aquatic toxJdt)" data provided _, fluid manufacturers to the EPA.

Du_uon and Type I (EO) Type I (PG) Type IV (EG) Type IX' (PG)
Species End_mt Conc.mLHL Conc.mgJL Conc.m_ Conc.mgn..
Fad_:_ Mmow

(Pzm_halespromelas) 96-h LC50 22,000 1.250 370 1,400"

Rainbow Trout

(Oncorhmchas rnylass) 96-h LC50 17,000 NA 380 NA

Water Flea

(Daphma magna) 48-h ECS0 44,000 NA NA NA

Water Flea
48-h LC50 NA 750 630 975(Daphma magna )

Source:USEPA (2000b)

*Damprovided by ARCO Cberm_l Camp,any
EG - Ethylene Glycol
PG -Propylene Glycol
NA - Not Available

Because ADAFs are a mixture of glycols, water, and additives, de-icing fluid levels in runoff can
only be estimated by the measured glycol concentrations. Although glycol content varies by
formulation, a typical Type I fluid is approximately 90 percent glycol, while Type 1I and Type IV
fluids are generally about 65 percent glycol. De-icing fluid additives, which are suspected to be
responsible for most measurable ADAF toxicity, constitute no more than 2 percent (by weight) of
ADAFs (USEPA 2000b). Levels of ethylene glycol, pmpylene glycol, and total glycols have been
monitored in both the SDS and the IWS. By fractionating measured glycol levels according to the
percentages by which de-icing fluids were applied and the approximate glycol content of those
fluids,we estimatedwholede-icingfluidconcentrationsatdifferentlocationswhere chinook
salmonandbulltrout(Table7-9)couldbeexposed.We usedthefollowingequation:

Estimated Concentration of ADAF =

(Measured Glycol Type)* (% of Glycol Type Used at STIA) * ( l )% Glycol m ADAF Type
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Table7-9. EstimatedmaximumADAFconcenlralions(rag/L)mtheJ'd_SOuffal]Dischargeandat the mouthof
MillerandDesMoinescreeks.

Max.ADAFCone., Max.ADAF
IWSD_l_e atO_ Max.ADAF Max.ADAF Max.ADAF com.,Des
rneun's_ endof Com.,Mouth com.,Miller Cone.,Mouthof Mome$Creek

ADAFtype prpe_ ofMillerC,mek CreekFalls DesMomesCreek Ravine

TypeI (EG) 44.4 4.22 3.56 5.89 27.7
TypeI (PG) 55.8 5.83 4.84 13.41 58.g
Type11(PG) 0.65 0.07 0.06 0.16 0.7
TypeIV(PG) 0.16 0.02 0.01 0.04 0.2

J Effluentconcenu'anomfortheFOVSsystemarecalculamdat0.5 meterfi'omtheendof pipe,becauseth_sis where
plumevelocmesarelessthan1.0m/s,theconnnuous_g speedofadnhchinooksalmon(Grootetal. 1995_.

EG:ethyleneglycol
PG:propyleneglycol

As described in Table 7-9, ADAF Types I CEG),IT(PG), and IV (PG) make up a small percentage
of de-icing fluids used at STIA; likewise, they account for a very small amount of glycols detected
in the IWS dischargeand at the mouths of Miller and Des Moines creeks. Applying the relationship
between fathead minnow toxicity and toxicity for salmonids presented in Appendix E, the
equivalent salrnonidLC50 value for Type 1 (PG) would be 415.3 mg/L and for Type IV ('PG) (i.e.,
the predominant ADAF used) would be 460.5 mg/L. The maximum concentration of all four types
of anti-icing and de-icing fluids used at STIA are at least seven times below their relevant toxicity
thresholds (USEPA 2000b). As these maximum concentrations will only occur very rarely and
they are already well below the adverse effect concenwation, ADAFs in STIA stormwater will not
adversely affect chinook salmon or bull u'out.

Copper and Zinc in Miller Creek. Des Moines Creek. and IWS Effluent

Environmental baseline conditions in Miller and Des Moines creeks are generally considered "at
risk" or "'not functiomng properly" (see Tables 4-I to ,_). Tl_s "at risk" condition was found to
exist at the mouth and within the general run of each creek. This evaluation is based mainly on the
degraded habitat characteristics of each creek. Potentially conmbming to the impact of these creeks
arestormwater constituents typically present in urbanstormwater (U.S.EPA 1983) and constituents
present in stormwater runoff generated by airport operations.

AS common constituents in urban stormwater, copper and zinc (U.S.EPA 1983) are generated by
urban land-uses and activities, in addition to STIA, that are present in these drainages. Copper and
zinc have been detected in all STIA stormwater samples required by the Port's NPDES Pe,_tit (Port
of Seattle 1999a). Copper and zinc have also been detected in all samples collected m Des Momes
Creek (and neighboring Massey, McSorley, and Barnes creeks) by the City of Des Moines (Herrera
1997), and in all samples upstream and downsn-eam of STIA outfalls in the Stream Effects Study
(Port of Seattle 1997). Copper and zinc are not routinely momtored in IWS Effluent; however, of
three samples taken between 1995 and 1997, copper was detected in one sample and zinc in three
(Kermedy/Jenks 1998).

The copper and zinc concentrations in stormwater will be either unchanged from existing baseline
conditions or lower than stormwater currently discharged, because the MPU improvements will

BiologicalA_essment 7-]9 June ]4. 2000
STIAMasterPlanUpdateImprovements J56-2912-001(48)

AR 044804



result in a greater volume and percentage of stormwater runoff undergoing water qualiW treatment
and detention compared to the environmental baseline. This rill be accomplished by retrofirtm_
areas currently lacking treatment as well as detaining and u-..ating all stormwater associated vith
new impervious surface. Additionally, copper and zinc in stormwater discharged to Miller and Des
Moines creeks will be reduced through the collection and rouimg of stormwmer to the I'WS system
(evaluated above) f_m areas that currently discharge w these creeks. Therefore, the proposed
actions will not increase the exposure of chinook salmon or bull trout to copper or zinc at the
mouths of Miller or Des Moines creeks. Similarly, in the unlikely event that either adult chinook
salmon or bull trout strayed into these creeks, the proposed action will not increase their exposure to
zinc and copper.

Ongoing investigations have identified that conditions (such as the amount of dissolved o_amc
carbon) in each creek reduce the bioavailability of copper to fish41 (Parametrix 1999c).
Consequently it is not possible to calculate the total copper and zinc levels that v_ll be present m the
creekestuary or in the fi-_hwater lengths of Miller or Des Moines creeks.

However, it is possible to evaluate the impacts of copper and zinc from STIA operations to these

portions of the creeks using two complimentary approaches. First, the improvements and
retrofimng of mormwater conu'ol facilities associated with the MPU improvements will maintain or
reduce the amount of copper and zinc conu'ibuted to these basins. This will serve to maintain or
improve existing environmental baseline conditions for chinook salmon and bull trout potentially
occurring in the creek estuaries. Second, eva without knowledge of the contributions of other
point and non-point sources of copper and zinc, it is possible to model the conu'ibution of STIA
operations to copper and zinc at the mouths of Miller and Des Moines cr_ks, and to compare these
values with the relevant toxicity thresholds.

To complete this second evaluation, copper and zinc concenmations were predicted using a
mathematical model for the areaswhere listed fish could be exposed to them (the mouths of Miller
and Des Moines creeks as well as the IWS outfall). (See Appendix F for a complete description of
the modeling approach.) The model used the hydrologic flow data from Miller and Des Moines
creeks over the last 49 years and water quality datato produce a cumulative distribution of predicted
copper and zinc concentrations that would occur duringa 49 year period (Table "]-10).

Similarly, the maximum potential flow of IWS effluem to the Midway Sewer District outfall was
used to predict the concentration of copper and zinc in effluent discharged to the Puget Sound
(Table 7-11). In contrast to Miller and Des Moines cr_ks, it is possible to calculate concenmations
for copper and zinc near the IWS ouffall where listed species may occur because of the likelihood
that Puget Sound backm'ound concentrations are significantly lower than the concenmations of the
effluent. Effluent concentrations were predicted at 0.5 meters and 10.8 meters f_om the poim of
discharge fi'omthe terminal 5" portat the end of the diffuser. These distances were chosen based on
a plume velocity of 1.0 nVs (the maintenance swimming speed for an average sized adult chinook
salmon [Groot et al. 1995]) and the acutemixing zone boundary.

41 Dissolved organic carbon can brad with dtvalem metals, such as copper, reducing their bimvailabiltty and therefore

thelr toxaci_ to aqu_u¢ orgamsms such as fL_h.The U.S. EPA 0994) has identified procedures for mvesugaung and
determining the effect of dissolved orgamc carbon on metals toxicny for use m semng thresholds that will be
protecove of aqusuc orgam._.
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Table %10. Predicted amount of time in 49 ?wars that copper and zinc _tll be at or greater than specific
concentrations at the mouths of M£11erand Des Moines creeks.

Copper, Zinc, Exceedence Exceedence
Locanon m the Action Area mg/L mg/L (Percent)' (Days):

Mouth of Miller Creek 0.045 0.234 0.001% 02 days

0.022 0.113 0.01% 2 days

0.013 0.064 0.1% 18 days

0,007 0.035 1% 179 days

Mouth of Des Momes Creek 0.024 0.060 0.001% 0.2 days

0.020 0.049 0.01% 2 days

0.018 0.043 0.% 18 days

0.010 0.024 1% 179 days

: Pcrce_tof rune m 49 years copperor zinc exceedsreportedconcenu'aoons
-_ Number of days copper or zinc concenuauons exceeds reported concenmmons dunng 49 years, not all of wluch _il]

be connguons over des nine period.

Table 7-11. Predicted concentrations of copper and zinc in the vicinity of the IWS outfalL

D_race fi'om Diffuser

Location m the Ac_on Area Port Copper, mg/L Zinc, mg/L

0.5 meters 0.030 0.103
IWS Omfal]

10.8 meters 0.002 0.007

These predicted copper and zinc concentrations were then compared with the acute toxicity.
thresholds forchinook salmon and bull trout (Table "]-12, from USEPA 1985, 1987). Data for both
copper and zinc were available for chinook from these sources. No specific toxicity data was
available for bull trout, thus brook trout (Sah,elinusfont:nalis) was used as a surrogate species based
on the relationships developed in Surer et al. 1983 and Appendix E.

Table 7-12. Copper toxidty values for chinook salmon and brook trout.

LC50 Toxicity Value"

Lined or Surrogate Species Copper, mg/L Zinc, mg/L

Chinook salmon 0.042 0.446

Brook Trout 0.110 2.1O0

Source: USEPA (1985, 1987)

• LC50 tomcity values are based on 96 hours of conunuous exposure, h is unlikely either salmon or bull Irou!
would remain the v:cnuty of the IWS outfall for 96 consecuuve honn.

Comparisons of these toxicity thresholds to the predicted amounts for zinc at the IWS outfall
indicates that these concentrations are 4 to 64 times below the LC50 value for chinook and 20 to
300 times below the LC50 value for bull trout for the time periods assessed. Similarly, copper
concentrations in the vicinity of the outfall are between 1.4 and 21 times below the chinook LC50
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and 4 to 55 ames below the butl trout LC50. The active foramng behavior of the adult chinook and
bull trout that could be present m the vicim_.,of the marine ouffall will further reduce their exposure
to these chemicals. None of these predicted concentrations at the mouths of Miller and Des Moines
creeks for these exposure periods (distributed over 49 years) will result m any simaificam adverse
effects on chinook salmon orbull n-out. This conclusion is based on these observations:

• Zinc concentrations in each of the three exposure locations (the mouths of Miller and Des
Moines cr_ks) are always below the adverse affects level. Concentrations for exposure
durations relevant to the toxicity tests used to develop these toxicity values (96 hours or
more) are significantly below these values. Similarly, zinc concentrations I0 meters or
more from the ouffal] diffuser are also significantly below the zinc toxicir¢ values for
chinooksalmonandbrooktrOl,,_ 42.

• Copperconce'nu"ationsat themouthsof Miller andDes Moines creeksare always below the
brook trout copper toxicity value, Exposure durations for copperconccnwations at or near
the copper toxicity value at the mouths of Miller and Des Momes creeks are for such short
durations (0.2 to 2 non.contiguous days spread over 49 years) that they will not pose adverse
effects to chinook salmon. Copper concentrations for exposure durations relevant to the
toxicity tests used to develop these toxicity values (96 hours or more) are significantly
below these values. This conclusion is supported by copper toxicity dam provided by G.
Chapman (unpublished d,tA).

• Copper concentrations at the Midway Sewer District Outfall 10 meters or more from the
diffuser ports are significantly below the toxicity values.

• Bioavailable concentrations of copper and zinc in Miller and Des Moines creeks will likely
be much less than those presented hem. Preliminary experimental evidence has
demonstrated a significant reduction in copper and zinc bioavallablility when mixed with
receivingwatersfromthesecreeks.

Industrial Wastewater System Emergency Discharge Impacts

Areas subject to industrial pollution, including petroleum products or application of aircraft anti-
and de-icing chemicals (glycols), drain to the IWS. When ground de-icing chemicals {acetate
compounds) are applied, snow is removed from runways and placed in snowmelt areas that also
drainm theIWS,thuspreventingthesede-icingchemicals_om reachingthecreeks.

Watercollectedm theIWS istreatedtoremovepetroleumproducts,trash,and particulates(the
rrean'nentprocessisdescribedm Section7.1.4.3).TreatedeffluentisdischargeddirectlytoPuget
Soundviaan ouffalllocated1,800floffshore,atadepthbetween156and 178flbelowmean sea
level(permittedby thePort'sNPDES permit).Therefore,areassubjecttomdusmalactivitiesdo
notresultinstormwaterqualityimpactstoMillerCreekorDesMoinesCreek.

'_ The surrogate species for bull trout (see Appendix E for a discussion of the use of surrogate species m toxicily testvalue development).
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It"during exu'eme precipitahon events the storage capacity of IWS storage is exceeded, untreated
v,'aler would be released to Des Momes Creek. This has occurred only once (for several hours_

under the current configuration of the IWS, during an exzreme rain-on-snow event m December
1996-January 1997. No pcu'olem-n hydroca._ons were detected do_ of the release, although
elevated BOD and glycols were detected.

Such storage excecdances of IWS would become less frequent with the proposed expansions of this

system. Lagoon 3 will be enlarged in 2000-2001, providing additional storage to accoum for the
increase in IWS area. The total lagoon storage (Lagoons I, 2, and 3) _ill be increased from

approximately29.5milliongallonstoapproximately81.4milliongallons(Lagoon 3 atoverflow

elevationwillhave a capacityof 76.5milliongallons;thenormalvolumes ofLagoons I and 2 are

1.64and 3.27milliongallons,respectively).

The IWS was designedwiththestoragecapacitynecessarytoholdthe25-year,I-through7-day

stormsfroma424 acreserviceareaand a dischargerateof4MGD 43.Runoffwas calculatedusing

theStormShedhydrologicmodel (EngertiousSystems 1997)and rainfallforthe l-through7-day

25-yearstorms('Portof Seattle1998a). The analysis(Table7-13)shows thatthe totallac,oon

storagewillprovideexcesscapacityforthe25-yearstorms.The cumulativeamount of storage

necessaryincreasesup toand thendecreasesbeyondthe5-daystormrunoffvolume,demonstrating
thatthestorageisadequateformultiple-daystorms.

Table7-13.Cumulativerunoff.volume,trestmentvolume,andrequiredstoragevolumeforthel_'S under
futureconditionsfor1- through7-dsy2f_-._srstorms.

CunmianveRunoff Curr,uum,e Trea_-'d
Storm Volume(tad) Volume(pl) StoredVolume(gal)

24-h25y 36,427,600 4,000.000 32.427.600

2-d25 y 50.265,600 8.000.000 42,265.600

3-d25-y 58269.200 12,000,000 46,269.200

4.d25-y 66,347.600 16,000,000 50.347,600

5-d25-y 72,107.200 20,000,000 52,107.200

6-d 25-y 75,548.000 24.000,000 51.548,000

7-<125-y 77.866.800 28.000.000 49.866.800

Ifa releasebecomes necessary,operationalprocedureswillminimizethe impacton Des Moines

Creek.Initialrunofffi'omeachstorm(whichflushesmost of thepollutantloadfrom theground

surfaces)flowstoLagoonsl and2. Any releaseofuntreatedwaterwould occurfromLagoon 3,in
which pollutantswould be more dilute,especiallyunderthe extremeeventsm which overflow

would occur. Although an overflowspillwayisprovidedto meet dam safetyrequirements,

ovedlows f_m Lagoon 3 would be releasedfi'oma bypasspipeatrnid-dcpthtoavoiddischarge

43The 424 acreservice areaincludesthe areaof existingIWS serwce, and new servicearea to meet MPU Irealmentstandards.
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from the lagoon s'urface {.W_ventmg release of floaRng petroleum product) or fi'om the lagoon
bottom{preventingenn'ainmentand dischargeofaccumulatedsedimen0.

7.1,3.3Toxiei_"Testing

The effectofstormwaterrunoffon crincalhabitatdownstreamofthePortdischargepointscan also

be assessed with knowledgeofstorrnwatertoxicivy.Bioassay_g tests(Paramemx 1999c)in

MillerCreek and Des Momea Creek downsnv,am of STIA storrnwateroutfallsdernons_tcd no

toxicivy to either fathead minnows or theinvertebrate, Daphniaptdex (Table 7-14). For all tests,
lh_rcwas I00 percentsm'vivalin the undilutedstormwater(I00 percentsample water),No
ObservedEffectConcentrations(NOEC) of100percentsamplewater,and LowestObservedEffect

Concenu'ations(LOEC) of>I00 percentsamplewater,meaning_ thehighestconcentrationsat

wl_ch no effect was observed was pure slormwaler (I00 percent), and that the stormwater was thus

non-toxictotheexposedtestorganisms.

Table%14. Summary.ofbieasmayresults.

PercentSurvwal
Sample 100%SampleWater NOECI LOEC_

Creekdowns'nv.mnofSTIA(8_Ave.S) I00 I00 >I00

MillerCreekdownsnv.amofSTIA(SR518) I00 I00 >I00

l.a_ Reba I00 I00 >I00

W_er Creek downswem'nof STIA 1O0 IO0 > IO0

Norl_wes!PondsInletChannel(upslR-mnofSTIA) I00 I00 >I00

ST1AOuffallSDS-3 100 100 >100

DesMomesCreekWBranch(down.sn'eamofSTIA) I00 I00 >I00

DesMomesCreekEBranch_downsn-_mofSTIA) 100 I00 >I00

Source:Pm-_nemx(1999c)

No observedeffectconce_IrAtim_
: Lowestobservedeffectconcenu_uon

In addition to mstrcarn samples, WET testing was performed on effluent from STIA SDS ouffalls,

to satisfy NPDES Permit requirements (Port of Seattle, m press; Table 7-15 and Figure 7-1). The

tests used standard protocols and sensitive species (the freshwater crustacean, Daphma pulex, and
the freshwater fish, Pimephales promelas). The invertebrate Daphnm pulex is more sensitive than

salmomds to the types of pollutants expected to cause toxicity in STIA stormwater (e.g., copper")
(USEPA I985). The WET test results are conservative because they r_present conditions before

dilution in the receiving waters, and flow-through facilities such as Lake Rcba, where physical,
chemical, and biological processes will capture or transform dissolved pollutants (see Section
7.1.4.5).

4"Forexample,Daphmapulexisfivem'nesmoresensitivetocopperatanadjustedhardnessof50plmnthanischinook
salmon.
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Ofthc fourouffallstested,thrccmet theWET performancestandards,demonstrating an overalllack

oftoxicitym samplesconsistingoflO0 percentstormwatcrfromPortdischarges.The runofffrom
the three outfalls m which no toxicity was measured are the most representative of runoff expected

from ah-port activities included m the MPU. Subbasins SDS-3 and SDN--4 represent approximately

77 percent of the runway/taxiway drainage area and generates runoff similar to that expected from
new airfielddevelopment.SDE-.4isthe largestand most representativeof the SDS subbasms

whichcontainairfieldand support(hangers,terminal,cargo,etc.)facilities.

Table7-15. Results of Port of Seattle WETtesting for stormwateroutfa/ls.

NOEC i LOEC _ LC_IP % SurvWal in

Basin SampJe Date Species Duration (%) (%) (%) 100% Sample d

SDNI ] 1/]3/98 D. puJe._ 48 hours 100 >!00 >100 80

1/14/99 D. pu/ez 48 hotws 100 >100 85.20 30

3/24/99 D. purr 48 hom,s 50 100 74.00 10

l l/I 3,'98 P. prometas e 96 hours 50 lO0 89 40

1/14/99 P. promelas 96 hours 100 >100 >i00 78

3/24/99 P.prometaz 96 horns 50 100 >100 63

SDN4 11/13/98 D. pule,.z 48 hours 100 >!00 >!00 75

1/14/99 D. puie,x 48 hours IO0 >]00 >100 IO0

11/13/98 P. promelas 96 hours J00 >100 >100 100

1114/99 P prome/as 96 horns 100 >100 >100 100

SDS3 11/13/98 D. pulex 48 hours 100 >100 >100 90

I/14/99 D. pu/e.x 48 hours 100 >100 >100 80

11/13/98 P. promelas 96 hours 100 >100 >100 98

1114/99 P. promelas 96 hours 100 >100 >100 95

SDE,4 I 1/19/9g D. pulex 48 hours 100 >100 >100 90

Z_..3/99 D putex 48 hours 100 >100 >100 95

3/24/99 D. pule..z 48 hours 100 >100 >100 95

7/2/99 D. pulex 48 hours 100 >i00 >100 100

11119/98 P.promeias 96 hours 100 >100 >!00 100

2/23/99 P promelas 96 hours 25 50 > !00 63

3/24/99 P. promelas 96 hours 100 >i00 >100 98

NOEC = No Observed Effect Concenwauon, the highest tested conccnwaucm at which no adverse effects are
obs_,'ved on theaquauc testorgamsms.

2 LOEC = Lowest Observed Effect Concenwanon, the lowestconcenuanon that remitsm stausucally significantadverse effects.

3 LC50 = E.mmated conccnuranon that would be lethal to 50 percent of the test orgamsms dunng the test period.
' Represents end-of-pspe conccntrauon before dilunon m receiving waters.
s Waterflea
+ Fatheadminnow
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Fortheoneoutfalldemon$.,_ingtoxicity(SDN-I),thesoun:coftoxicity,hasbeenidentifiedas
galvanized rooftops thal leach zinc. These rooftops are a vet)' limited area of the SDS
(approximately 2 ac, or about 0.5 percent of the SDS), and are not representative of _,flaU
improvement projects which will not use zinc-n'eated roofing materials. Furthermore, the lOXZCi_'
observedm SDN-I doesnotresultininsuv.amtoxicity,as demonstratedby there.sultsof the
re.car.amtoxicityscreening(seeTable7-14).The lackoftoxicityislikelytheresultof runoff
flowingthroughveg_cl drainagechannelsand Lake Rcba,wherephysical,chemical,and
biologicalprocesseswouldremovedissolvedpollutants(seeSection7.1.4.5).Furthermore.the
runoff"wouldbedilutedbeforeitreachedMillerCreek.The Portistakingmeasurestoreduceor
eliminateleachingfi'omtheSDN-I rooftopsthroughtheapplicationof coaRngsto reduceor
eliminateleaching(Portof Seattle,In Press).The Portwillperformfollow-upmomtoringto
cortfirmthattoxicityhasbeeneliminated.Allfuturerooftopswillbeconstructedwithmaterialsthat
donotleachzinc.

Toxicitytestingof theotheroutfallsand creeksdemonsu'atesthatSTIA runoff-isunlikelyto
contributestormwaterdischargeswithpotentialtoxicityto fishincriticalhabitat.The above
observationsareconsistentwithMay etal.(1997)comprehensivestudyofPugetSound streams
(includingMillerandDes Moinescreek),whichconcludedthatchemicalwaterqualitydoesnot
representthecriticalfactortobiotainurbansn-..ams.Rather,theyfoundsuv.arnbedand bank
stability(alteredby changesin runoff-volume)were determinedto be the"mostsignificant
problerns"inPugetSoundurbanstreams.

7.1.,I Mitigation During Operation

7.1.4.1 Water Quail W Treatment BMPs

All new MPU PGIS in SDS subbasins will receive water quality treatment to meet or exceed the
requirements of the Ecology Manual as discussed above. Where existing developed areas do not
have BMPs consistent with the Ecology. Manual, these areas will be retrofitted with water quality
treatment BMP to the maximum extent practicable. Treaunent BMPs include bioswales, filter strips,
and wet vaults.

The primary, water quality BMPs for existing and proposed PGIS will be filter snips and bioswales.
In these facilities, water quality trea_nent occurs as runoff fi'om impervious surfaces sheet flows
over broad, shallow-sloped grassy areas (filter strips), or is directed through grass-vegetated swales
(bioswales). Flow velocity is slowed by the gentle slopes, the size of these facilities and by grass,
all of which enhance the settling of particulates. Vegetation also mechanically traps particles.
Some water infiltrates into the ground as it flows over the vegetated area, further filtering out
particles. Removal of metals and organic compounds is also significant, as these pollutants bind to
trappedparticlesand/ortheorganicmaterialinthesoilandvegetation.Inareaswhereadequate
spaceisnotavailable,treaunentmay alsobeprovidedbywetvaults,whichremoveparticulatesand
othersorbedpollutantsbysettling.

Filterstripsandbioswaleshaveproveneffectiveformost pollutantsinrunofffrom STIA,as
demonstratedby pollutantconcentrationdataandtoxicitytestingatSTIA outfalls.As requiredby
the Port's NPDES Permit, ongoing monitoring will demonstrate the effectiveness of BMPs, and
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wherenecessary,willindicatewhereadditional levelsofpromctionmay benecess,_'.The Port's
NPDES Pcrrmtpro,,_desappropriateandeffectivem_hamsrns formomtonng BMP performance
and improvingBMPs whenn_cessary.

The KingCountyManual(KingCountyDNR 1998)requiresthathigh-vehicle-useareas4"_(i.e.,
road intersections with high vehicle counts) have oil control n'eatment. The upper and lower
Tm'ninal Drives appear to meet the high-use definition, and will be retrofitted with oil control
trmtmentorrunoffwiUbedivertedtotheIWS. The IWS meetsorexceedstherequirementsforoil
conn'oltreatment.

7.1.4.2 Source Control

SourceidentificationandcontrolsarcusedthroughoutSTIA (Table7-16).Sourcecontrolsinclude
passivemeasures(suchaswantingsignson catchbasinsand educationof airportand tenant
employees),andactivemeasures(suchasswe_ing nearand cleaningofcatchbasins).Source
identificationisalsoan importantpartofsourcecontrol.As reqmredby itsNPDES Permit,if
elevatedpollutionlevelsortoxicityarenoted,thePortupdatesitsStormwaterPollutionPrevention
Plan to eliminate or provide treatment for the source.

SourcecontrolBMPs arcreviewedandapprovedbyEcologyandmeet orexceedtherequirements
oftheKingCountyandEcologyManuals.As discussedinSection7.1,thePort'smonitoringand
inspectionresultsareusedtoconfirmtheperformanceofsourcecontrols,andtoidentifyadditional
sourcecontrolswherenecessary.

7.1.4.3 Industrial Wastewater System

The IWS collects stormwater from the terminal, air cargo, hangars, maintenance, and parking areas.
Stormwatcr from these areas may be contaminated by accidental fuel spill, de-icing chemicals, and
washwater from cleaning of aircraft or ground support reticles. The IWS system prevents runoff
and pollutants from reaching Miller or Des Moines creeks, and the critical habitat located near their

mouths at Puget Sound. The IWS consists of collection piping, two primary storage lagoons
(Lagoons I and 2), a third lagoon for additional storage (Lagoon 3), and an Industrial Wastewater
Treatment Plant (IWTP).

,sThe King Count, SurfaceWaterManagement Manual (King County DNR 1998)defineshigh-usesitesas any one of
thefollowing:

• c°n'ancrciai °r mdusmal site sub3ec'tt° average daily u'dfic coum equal to or great_ than IO0 vehicles I_- !,000 _mce f_-,l
of _ buih _ or

• _ta] or mdusmal rotesub;ecT to peu_leum storage and transfer m excess of !,500 lgallons per yem, m

• commen:tal or mdusmal sate subje_ to use. storage, or mamtenance of a fleet of 2.5 or more diesel vchmles that Ire over I0
tons gn)ss vehicle wetghk or

• a road mtersecnon with average daily traffic of 2__,000 vehicles or more on the maun roadway and !5,000 vehicles or more
on any mtgr-,ecnnlgro*dway.
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Tsble 7-16. Seattle-Tscorna International Airport source control B_fl_$ (as approved b.vEcolo_,').

ACnWD' BMPs

Aircraftservicing RetracttoIWS are_ orblockdrams

StoreglyonlinIWS areas
Confineparkingof lavatory waste _ to IWS
Iden_yandconnectproblemSDS arms toIWS

Resmcnonsforfuelingo_mxiwayAlpha
Momtor SDS ou_'altsduringde-icing

Aircraft Movement Area (AMA) Minimize de-icingchemicaluse

anti-icing/de-icing Use calcmmmagnesmm accrue(CMA)/sandmixvareforroadways

Snow storage Operatepro'ripsmUom to divert enowmeltm/WS

Spillconwol Implementspillplan

Vehiclewashingandmammaance IWohi'bitvehiclewashingm SDS areas
Placesignsm keylocauom

Cleansumpsm TaxiYardannually
SweepTaxiYardandcomrollitter
Mammm catch basra msms

AMA maintenance Sweep pavement frequently
Inspectcatchbasinsunlps_ually _d cleanasneeded
Storeanddaposeofsedimentsproperly

Cons_ct secondarycon:ammem forusedenginefluids

Inappropna_ connections and Inspect ouffa]ls forevidence of illicit connecnons
discharges

Temporarystorage of surplus and Store liquids m approved secondary containment or IWS areas only
used materials Comrol entry of surplus materials

Landscape managmmcm Use envtronmentally benignchermcais only when necessary.
(m developed areas) If landscape chenucals are used:

• Follow proper cleaning/disposalprocedures

* Applydunngdryperiods

• Resmct use near waterways

• Incorporate BMPs into conu'actor specificauons

• Follow Ecology guidelines for herbicide applicatmn

• Applyherbicides/pesocides according to ins_'uc'nons

• Fcn'/]._..eshrubsandU_esby hand

• Avoidcatchbasragn'_teswhen applyingfertihzer orpemcides

Implement Integrated Pest Management Planasapprowmte
Give pnontytobiologicalmethodsofpestmanagement
Conduct regular weeding and pnmmg
Trim ivy-covered areas by hand (do not use herbicides)
Do nm use beauty bark m dramageways
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TsbJe7-16. SesttJe-TscomaInternationalAirportsourcecontrolBMPs(continued).

Acav_ BMPs

Tenanta_,,,mesmSDSareas Momtorandeducatetenantsonsourceandspillcontrol
De-icean'cr_accordingto emblishedprocedures
Encoungedrtppansbeneathfuelmgu'ucksif leakagetsobserved
Sweeparmmddumpsm's
Sm_liquidsmsecondaryconammcot
Donotstoreusedfluidsorb*',=,douswastemSDSareas
DonotmaintainvehiclesorequqmmazmSDSareas
lmpectcar.hbasragra_
&equ_a=antwaterpoUuuoncc_ol plans
Eufo_.+tenantcompliancewithPortSWPPP
Requireimamspillconuolplans

OtheroperaUonalBMPs Evaluateopenmonsandrevisestandardoperaungproceduresw numm_e
polluuon
Desi_te • SWPPPimpkmcomlionmom_
Conductregularmspecuonsof SWPPPelements
Assemblepollutionprevent/onteam
ConductSDSout'allmmutonng
Signcatchbasins("dumpnowarn- dramsmsalmonsncam")
Establishpackingmaterialsourcecomrol

The IWS lagoons detain industrial wastewater, settle solids, and equalize flows to the IWTP. The
IWTP treatscollected water by flash-mixing aluminumchloride into the influem water to flocculate
particulatesand oils, using dissolved air flotation to carrythe floc to the surface, and by employing a
skimmer to remove the floated contaminants. Treated water flows m a pipe approximately 2.0
miles tojoin with the Midway Sewer District effluent pipe for directdischarge into Puget Sound via
a 200 fl long diffuser located 1,800 fl offshore at a depth between 156 and 178 fl below mean sea
level. The discharge is permitted by the Port's NPDES Pe..h (Ecology 1998b). IWTP effluent is
monitored continuously for flow, weekly for pH, TSS, and oil/grease, and monthly for BOD,
glycols, and TPH.

As demonstrated in the monthly Discharge Momtoring Reports (DMRs) submitted to Ecology,
effluent water quality limitations, established in the Port's NPDES Permit, have been met since
November 1996 (Ecology 1998c). Prior to November 1996, for the 199¢-1996 permit cycle, IWS
discharges exceeded interim effluent limitations on 35 instances In response to these exceedances,
the Port implemented source control and operational BMPs in the IWS, and, as stated by Ecology
(1998c), "The performance of the IWTP has improved greatly due to the IWTP performance
evaluation and the ['BMP] improvements... The Port has been m compliance with the interim
effluent limitations at Outfall 001 [the IWS marine outfall] since November 1996."

As required by its NPDES Permit, the Port has performed an analysis and determination of all
known available and reasonable methods of ueatment (AKART) for handling of IWS flows
(Kennedy/Jenks 1998). For discharge during periods when effluent BOD levels are a concern, the
Port has determined that the recommended AKART ahemative is to discharge Induslnal
Wastewater Treatment Plant (IWTP) treated effluent to the King County Department of Natural
Resources (DNR) East Division Reclamation Plant at Renton (EDRPR). This alternative would

eliminate or reduce IWS discharge to Puget Sound. IWS flows would continue to be treated by the
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/WTP to remove oil and grease and TSS before flowing to the EDRPR. The Port is negotiating

_ith King Count' DNR to det=mane pretreatment standards, flow limits and timing, conveyance
from the IWTP to the EDRPR, permitting, monitoring, and fees (Feldman 1999). The Port's
NPDES Permit requires that the AKART recommendation must be fully implemented by June

2004. It has been submitted to Ecology for concurrence.

IWTP sludge is n,eated off-site by a private conlractor m a fully-permitted facility. The treatment

process uses thermal desorption to produce a neutral solids product.

7.1.4.4 Retrofitting

Water quality BMPs applied to new and existing developed areas are presented in Figure 7-2,
described m detail m the Preliminary Comprehensive Stormwater Management Plan for Seattle-
Tacoma International Airport Master Plan Improvements (Paramet:ix 1999b) and stmamanzed in
Table 7-17. Currently, most of STIA's existing PGIS (260.6 ae) ate effectively treated with

approved BMPs. All new PGIS (122.7 ac)will be effectively u-eated using approved BMPs. BMPs
will be implemented m areas to be re.developed and, where practicable _, BMPs ,_ill be retrofitted
into existing developed areas not to be otherwise redeveloped (108.7 ae of redeveloped and
retrofitted area).

Approximately 80 acres of area will be examined for retrofitting using new or innovative BMPs
such as catch basin inserts to provide some degree of nv.alment.

After redevelopment and re.fitting with stormwater management facilities, the ratio of total
treated PGIS to new MPU PGIS is at least 1.89. Thus. the BMP implementation plan exceeds the
Stormwater Effects Guidance document criteria (WSDOT 1999; Appendix C) for No Effect; based

on this guidance, the project would not be expected to significantly increase the concentration of
pollutants entering the Miller, Walker, or Des Moines creek systerrls 47 and thus will not change
baseline water quality conditions. Upon completion of the MPU, approximately 86 percent of
STIA's PGIS will be treated. Based on proven performance of current BMPs and the Port's current

compliance with its NPDES permit, water quality treatment is projected to be protective of the
receiving waters.

46
It is not currently praeneable to relrofit the smrmwater management system for all of STIA. Retrofitting of certam

areas not otherwise being redeveloped would requtre demolition and reconstrucuon of roadways and taxlways
resulting m unacceptable openmonal mcts at unreasonable cost. lftbese areas undergo redevelopment m the future,
water quality treamaent BlvlPs would be added at that tune.

'_ TheWSDOT crnem are valid for the PGISat STIA because the atrportgenerates the same types of stormwater
pollutantsthat are foundon roadways(duem the use of de-icingmaterials,andthe generJumaof melalt and oil and
grease). Analystsof STIA's stormwaterrunoffdemonstratesthat itswater qualityts equal to or betterthanthe quality
of roadrunoff.Theprojectalso proposesu'eaunentBMPsthatarethe same as those used for roadprojects, andthere
_eatmentefficlcmcywouldalsobe the same.
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Table %1"7,.Estimted wmer qusJiW treatment of pollution-generaling imperious surfaces(PGISI.

Area qac)
Desc_uo_

New MPU projects PGIS (all treated) 122.7

Exisung PGIS (not antimpated m be redeveloped) already azated 260.6

Exislmg PGIS to be redes,eloped or l_a'ofitted with lreamaem 108.7

Exis_g PGIS whe_ convennonal retrofimng is not pracncable 80

Total 492.2

7.1.4.5 Other Water Quality Mitigation

Pollutant Removal in Lake Reba

Lake Reba, a stormwater facility, constructed by the Port in 1973, collects and detains stormwater
from the north end of STIA and discharges it to Miller Creek. In addition to storrnwater detention

provided by live storage (volume thatdrams dry between storms), Lake Reba has a permanent pool
that allows the facility to act as a werpond. Wetponds function by settling solids and allowing a
variety of physical, chemical, and biological mechanisms to capture or transform dissolved
pollutants (Homer et al. 1994). Pollutants such as heavy metals and nutrients that adsorb to
particulates arcremoved as well.

Pollutant removal efficiency in a wetpool is a function of the wctpond's volume relative to the
design stormrunoff volume. Lake Reba characteristics are described in Table %18. The design
storm runoff volume is based on a mean annual storm of 0.5 inch, as specified by the King County

Manual (King County DN'R 1998).

Table %18. Characteristics of the Lake Reba stormwater facilin.'.

Lake Reba Charac_ensucs Value

Impervious drainage area 51.2 ac

Pervmus drainage area 67.8 ac

Design ston_ runoff4 2.63 ac-fl

Pond dead storage volume 4.0 ac-fl

Ratio: dead storage volume to design nmoff 1.5

' Design storm runoff calculated according m the following equanon, per the King County Surface Water Design
Manual: Desagn runoff" = [ (7.9*(impervmus Area) + 0.25*(Pervious Grass Area) l*(desagn storm depth�12).

With a ratio of dead storage volume to design runoff volume of approximately 1.5, pollutant
removal efficiency can be estimated (Homer et al. 1994). Estimated pollutant removal rates are
reported in Table 7-19.
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Table7-19.Estimatedpoilut-,mremovalefficient"inLakeReb&

Pol!-,'Jnt RemovalEfficiency(%)

TotalSuspendedSolids 60

TotalCopper 33

TotalZinc 33

TotalLead 42

TotalPhosphorus 5Z
Source:Homeretal. 1994

Snowmelt Facili_'

The Port uses a mowmelt facility to store melting snow after de-icing chemicals have been applied
to the runways and taxiways. The facility drains to a pump station that diverts meltwater to the
IWS. This BMP reduces the amount of BOD in runoffreaching Miller and Des Moines creeks.

Aircraft Anti-lcing and De-Icing Within IWS

Aircraft anti-icing and de-icing is performed only within areas draining to the IWS and conforms to
the operational source control BMPs for airports as identified by Ecology (1999b). This BMP
minimizes glycols in stormwater runoff to Miller and Des Moines creeks. As discussed above.
glycol concentrations in stormwater outfaUs are significantly below toxic concenwations.

Enhancement of Wetland Water Quali_' Functions

Existing degraded wetlands in the Miller Creek and Des Moines Creek basins will be enhanced to
restore their natural water quality functions (Parametrix 1999a)4s. As described in Mitsch and
Gosselink (I 993), the restored wetlands will benefit water quality by:

• Increasing settling and mechanical trapping of particulates,

• Removing metals and other toxics that bind to particulates,

• Reducing and binding metals in humic material, and

• Biologically removing and uptaking nutrients.

Additionally, some restoredwetlands will displace existing cultivated land and golf course,
removing pollution sources fi'om those activities.

'*Nonaturalwetlandswillreceiveun_eatedstormwaterfromMPUprojects.
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Miller Creek Buffer Enhancement

Riparian buffers along approximately 6,500 linear fl of Miller Creek will be enhanced (Paramemx
1999a). Native trees, understo_, plants, and ground cover will replace lawns, amncultural areas.
_olfcourse,andotherareastorestorebufferqualityandcontinuity.As describedinCommitteeon
I_otection and Management of Pacific Northwest Anadromous Salrnonids (CPMPNAS) (1996) and
Forman and Gordon (1986), enhanced buffers will:

• Increase biofiltration of runoff flowing into the creek from riparian areas,

• Reduce erosion from areasdirectly adjacent to the creek, and

• Shade the creek, to reduce stream temperatures to increase DO.

Additionally, restored buffers will replace existing residential lawns and cultivated land. removing
pollution sources from these activities.

Miller Creek Stream Channel Restoration and Enhancement

Approximately 1,500 fl of the Miller Creek channel will be restored and enhanced by repainng and
revegetating eroding and hardened sn-eambanks and by installing LWD in the channel. These
restoration activities will provide water quality benefits to Miller Creek by reducing channel erosion
and downsu'eam sedimentation.

7.2 HYDROLOGIC IMPACTS AND MITIGATION

The listed species evaluated here could be impacted from increasing the impervious area and filling
wetlands. These actions could increase peak flows and reducebase flows in Miller and Des Moines
creeks, and thus affect habitat quality at the mouths of these creeks. Actions associated with the
MPU improvements affecting the hydrology of Miller and Des Moines basins are discussed in the
following sections, along with associated mitigation measures that compensate for these actions.

7.2.1 Flow Impacts

The activities associatedwithimplementingtheMPU improvementswill includeaddingnew
impervious surfaces (new runways, taxiways, parking, and roadways) and filling wetlands. These
actions, if unmitigated, could change the hydrologic flow regime of Miller and Des Moines creeks,
including increased peak-flow magnitude and frequency, increased peak-flow duration, and lower
summer base flows. Wetland filling could decrease flood water storage in the watershed, also
leading to increased flooding. The potential effects of high-flow impacts in the stream are increased

erosion and sedimentation, habitat damage from scouring flows, and impaired habitat use during
high-flow period. Base flow impacts could reduce the discharge of water at the mouths of these

creeks and lower base flow volumes are subject to other water quality impacts, such as high stream
temperature and low DO.

Potential impacts in critical habitat present in the estuaries of Miller and Des Moines creeks include

increased sedimentation in these estuaries caused by high-flow erosion in the upper watershed and
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potential changes in the estuarine hydrology. However, with flow mitigation, it is unlikely that the
critical habitat at the mouths of these creeks could be affected by hydrologic changes when flows in
the cr_ks relative to the influence of tides are considered. Proposed peak-flow mmgauon reduces

peak flows from existing levels in both creeks, which will reduce bank and channel eroslon as well
as sedimentation in estuaries. Base flow changes will be mitigated as described below: however, it
is unlikely that predicted minor baseflow changes would adversely influence the hydrolo_" of
critical habitat.

Inadditiontonew imperviousareas,otherproposedactionscouldalterhydrolo_,inthecreeks.
includingremovalofseptictanks,peatexcavationattheVaccaFarm site,and removingexisung
waterwithdrawals.Theseactionsandtheirimpactsarediscussedbelow. Additionaldetailon

hydrologyand storrnwatermanagement are providedin the Prelimman.'Comprehetuirc
Stormwater Management Planfor Seattle-Tacoma International Awport Master Plan ]mpro_ements
(Paramemx 1999b), which addresses mitigation of flow impacts on the drainage basins. The plan
includes modeling conducted to estimate the impacts of the project on the Miller and Des Moines
creeks systems. The Hydologic Simulation Program- FORTRAN (HSPF) model was used for this
purpose. Details of the model application are discussed in the Preliminan." Comprehensive
Stormwater Management Plan for Seattle-Tacoma International Airport Master Plan Improvenzents
(Parametrix 1999b). This document discusses the results of HSPF modeling and flow mitigation
design.

7.2.1.1 Impervious Area

In the Miller Cr_k basin, MPU improvcrnent projects will result in a net increase of 59 ac_° of
impervious surface area (Table 7-20), increasing the overall impervious area in the basin by about I
percent above the existing baseline (about 23 percent of impervious surface) (FAA 1997b). This
includes a net increase of 3.6 ac of impervious surface in the Walker Creek subbasin of Miller
Creek. In the Des Moines Creek basin, MPU improvement projects will add an additional 120 ac of
new impervious surface area (Table 7-20) draining to the creek, increasing the overall basin total by
approximately 3 to 3.5 percent ('FAA 1997b).

The new impervious surfaces could increase stormwater runoff rates 0:AA 1996), volumes, and
pollutant loads to the receiving streams. Unless mitigated, changes in runoff would be expected to
increase flooding and erosion, and would degrade instream habitat and water quality in Des Moines
and Miller creeks downstream of stormwater inputs from the improved areas. Chinook salmon
critical habitat present in the estuaries of Miller and Des Moines creeks will not be directly altered
by runofffrom new impervious surfaces in the MPU. In addition, existing hydrologic impacts from
existing impervious surfaces will be mitigated.

49The net change m impervious area includes a reducnon of 51.8 ac of m_ervmus surfaces {streets. driveways, and
rooftops) that will result when existing houses and streets are removed m the acquis,uon area. Demohnon m these
areasisongoingandisexpectedtobecompletedby2002.
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7__.1.2 Wetland Fill

The potential impacts to the hydrology, of Miller, Des Moines. and Walker creeks from filling 18.33
of wetlands are the loss of storrnwater storage, _'ound water recharge, and m-oundwater

discharge. These functions arediscussed below, and all wetland hydrolo_c functions are accounted
for in the HSPF model that assesses runoffimpacts by various input parameters and calibration.

Stormwater Storage

Most wetlands filled by the project provide limited ability to store stormwater because the wetlands
do not occur in closed basins or basins with restricted outlets that would allow water to pond dunng
storms and release slowly following storms. Most wetlands occur on moderate to gentle slopes and
are_ee-draining (seldom, if ever, ponding water). Flood storage functions are provided by riparian
wetlands located in the tOO-yearfloodplain of Miller Creek. Approximately 9,600 cy of flood
storage would be filled at Vacca Farm, and approximately 10,000 cy of new floodplain will be
excavated adjacent to the creek. All flood storage, including that provided by wetlands, is
accounted for in the calibration of the HSPF model; design of stormwater detention facilities using
this model will assure that flow rrdtigationis provided for impacted wetlands.

Groundwater Discharge

Several wetlands are sites of groundwater discharge, and thereby provide base-flow support to
streams during all or portions of the year. Where fill occurs in these wetlands, the project has been
designed to allow these discharge functions to continue. For example, the Third Runway
embankment is designed with an internal drainage system that will collect water that currently
infiltrates on the airfield and discharges in wetlands near 12thAvenue South. The drainage system
will also collect water that infiltrates into the new embankment, and discharge it to wetlands and
Miller Creek. Drainage systems associated with retaining wails constructed to reduce wetland
impacts will also convey groundwater dog,slope to wetlands and either creek. Groundwater
discharge effects on base flow are accounted for in the calibration of the HSPF model.

Groundwater Recharge

Most wetlands affected by fill are unlikely to have significant groundwater recharge functions,
because most of these wetlands occur on till soils, where layers of till restrict groundwater recharge.
These low permeabilities result in poor drainage conditions, which in combination with topography
and surface drainage features, promote the development of wetlands. Other wetlands occur in areas
of known groundwater discharge (i.e., wetlands formed by local groundwater discharges), and thus
cannot recharge groundwater. However, the HSPF model is based on the premise that all wetlands
infiltrate (with an infiltrative capacity of 2.5 times that of till); thus the model conservatively
accounts for potential impacts to groundwater recharge as a result of filling these wetlands. Overall,
development of impervious surfaces fi'om ma_er plan projects could reduce groundwater recharge
and eventual groundwater discharge to streams; these functions are accounted for in the HSPF
model, and mitigation for these effects are included in the activities discussed in Section 7.3.2.
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7.2.2 Indirect Hydrologic Impacts/Impact Avoidance

Where feasible and practical, direct and indirect impacts the hydrolomc functions of wetlands

Coaseflow,groundwater discharge, and stormwater storage) have been avoided tsee Hart Crowser
199a, Hart Crowser 1999b, Parametrix 1999a, and Parameu'ix 1999e for a detailed hydrologic and
wetland impact analysis). For example, within the three borrow areas, direct and indirect impacts to
hydrologic functions of wetlands were avoided or minimized by protecting several wetlands and
_eir upslope watersheds from excavation. Wetlands located downslope of excavation or fill areas
will continue to receive ground and surface water from upslope areas because BMPs for water

quality, site gr__ding,and other surface water management features will allow clean water to
continue to discharge to them. Additionally, rainwater will continue to infiltrate on the borrow sites
because no impervious surfacewill be added, and this water will be available to recharge do_aslope
wetlands andDes Moines Creek.

7.2.3 Stormflow Mitigation

As part of the MPU improvement, the Port will construct stormwater conveyance, detention, and
water quality treatment facilities to manage runoff from both newly developed project areas and
existing airport areas,as described below. Additional detail on the proposed stormwater controls is
provided in the Preliminao' Comprehensive Stormwater Management Plan for Seattle-Tacoma
hnernational Airport Master Plan Improvements (Parametrix 1999b). This plan was prepared to
analyze and describe stormwater management for projects associated with the STIA MPU
improvements. The stormwater management facilities will mitigate the impacts of new construction
on Miller, Walker, and Des Moines creeks, as required by current stormwater regulations and

mitigation goals identified during the environmental review process. The facilities will also
mitigate stormwater impacts from current development by reducing the magnitude and duration of
peak flows and by improving base flows.

The overall goals of the Stormwater Management Plan are to design MPU improvements to meet
local and state stormwater regulatory requirements for stormwater management, and to provide
additional stormwater management to protect Miller and Des Moines creeks from increased
stormwater runoff and decreased baseflows. To achieve these goals, the following specific

objectives have been identified:

• Design the MPU improvements in accordance with applicable stormwater regulations and
the conditions of approval for the MPU Final Supplemental Environmental Impact
Statement (FSEIS) (FAA 1997b). By meeting or exceeding regulations, the Port will
implement flow control standards that are protective of the receiving water environment,
and which are designed to prevent changes from the base condition.

• Prevent increased flood peaks in Miller and Des Moines creeks during the 2-, 10-, and 100-
year 24 hour runoff events by meeting enhanced Level 1 stormwater discharge criteria for
onsite facilities (measured upstream of regional detention facilities). Preventing increased
flood peaks will prevent increased erosion and sedimentation, habitat damage from scouring
flows, and impaired habitat use that may occur as a result of elevated peak flows.
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• Match the mamaltude and duration of erosive flows to the pre-developed condition up to the
50-year event. This will occur by retrofimng to Level 2 stormwater discharge criteria for at!

a1_ort runoff, as measm_ in Miller Creek downstream of the existing Miller Creek
Detention Facility and in Des Moines downstream of the proposed STIA-Des Moines Creek

retrofit facilities (comprised of on-site vaults or the Des Moines Creek RDF). Preveminc
increases in erosive flow duration will prevent increased duration of strearnbed-mobilizing.

habitat-damaging flows.

• Work with King County and the local jurisdictions to implement the recommendations of
the Des Moines Creek Basin Plan. This will promote consistency among the activities being

implemented in the basin to maximize the protective and mitigative benefits, and to ensure
that projects are implemented where needed most.

• Support a basin planning process for the Miller Creek basin.

To mitigate stormwater runoff impacts on Miller and Des Moines c'r_ks, the flow control standards
adopted by the Port will comply with the approved MPU FEIS ('FAA 1996), the Governors
Certificate (Locke 1997), the King County Surface Water Design Manual (King Count).' DNR
1998), and the Ecology Manual.

7.2.3.1 Flow Control Retrofitting for Existing Airport Areas: Level 2

To protect mstre,am and estuarme habitat, the redevelopment provisionsof Ecolo_"s stormwater

manual that require retrofitting of stormwater detention to existing airport areas will be
implemented. The Port has committed to achieving streamflow-t that maintain or reduce existing
peak flow magnitude and duration in Miller and Des Moines creeks. The Level 2 flow control

standard, as defined by the King County Manual, requires matching post-developed flow durations

to pre-developed flow durations s°, for all flow ma_tudes between 50 percent of the 2-year event
and the full 50-year event.

The pre-developed condition for the Level 2 standard will be based on a target wmershedflow
regime _1. The target flow regime is the range of flows the channel can convey while maintaining a
stable sediment transport regime (i.e., net equilibrium between downcutting and aggradation over
the length of the stream). In the Des Moines Creek basin, the target flow regime was determined in

a study by the University of Washington (King County CIP Design Team 1999). The flow regime
determined for Des Moines Creek coincides with a target flow regime that would occur with an

effective watershed impervious area of 10 percent. In studies of several Puget Sound streams,
Booth and Jackson (1997) identified an approximately 10 percent impervious area threshold above

which stream channel instability and habitat degradation occur. Based on the agreement between

the King County CIP Design Team (1999) analysis and Booth and Jackson (1997), a target

5oFlow durationcontrolrefers to limiting the duratmnof geomorphicallystgnificam flows (i.e., those flows which
initiatebedioadmovement)to baseline(pre-lVlPUcondiuons)

5_Forareasupstreamof theMCDForthe Des MomesCreekRDF. Forareaswest of the axrportanddownstreamof the
MCDF, pre-developedconditionsare equal to 1994, as snpulatedby Ecology m the ongmal (1998) Sectton 401Certificanon.
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watershed flow remme m the Miller Creek watershed was defined as the riow re,me resulting from
the watershed development with l0 percent impervious surface.

The net result of flow retrofitting m the watersheds will be to replicate a flow regime that would
occur at a watershed imperviousness of I0 percent, downstream of the Miller Creek Detentzon

_ Facility and the STIA-Des Momes Creek retrofit facilities, beforeflow impacts and controls.for the
MPUs are considered. That is, even though the Miller Creek watershed has an existing impervious
area of about 24-49 percent and the Des Moines Creek watershed a 36-.49 percent imperxJousness.
the flows m both streams would be reduced to a level corresponding to approximately 10 percent
impervious area in each basin52(for the basin upstream of the MCDF and Des Moines Creek RDF_.

7.2.3.2 Flow Control for New Development

Level 2 flow controls would be provided for new development to prevent increases in peak flows
beyond existing peak flow or the target watershed flow regime, whichever is lower. These flo_
controls would exceed standards that are normally required by local regulations and would mitigate
stormwater impacts fromMPUimprovement areas.

In the Des Moines Creek Basin, the Des Moines Creek Basin Planning Committee proposes to
construct a RDF south of the airport in the vicinity of the northwest ponds. The purpose of this
facility is to reduce existing watershed impacts from existing impervious surfaces, and to return
flows to the target flow resmae.

The Port proposes to construct detention vaults in the Des Moines Creek Basin meeting the Level 2
standard. However, when the RDF is constructed, vaults meeting this standard will no longer be
needed 53. Therefore, at a minimum, stormwater detention from MPU development improvements
in the Des Moines Creek Basin will be designed to an "'enhanced Level 1 standard" when the RDF
is completed 5_(Table 7-21). The pre-developed condition for the enhanced Level 1 standard will be
1994 base conditions.

7.2.3.3 Pond and Vault Construction and Operation

The feasibility of proposed stormwater ponds and vaults is demonstrated by the recent construction
of similar facilities at STIA, including the NEPL Vault (1997) and the Interconnecting Taxiways
Vault (1998). Only the SASA detention pond will displace wetlands, a 0.06 ac 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).

enough to absorb solar radiation and cause significant temperature increases in Miller, Des Moines,
or Walker Creeks. For example, in the third runway north pond, following a 2-year storm, 81
percent of the water will drain within 24 hours, and 98 percent within 48 hours. Storms of this

5:The HSPF model was calibrated wathrecorded flow data and actual basra land use Imor to s_nulation of adding Level
2 flow control retrofits. The calibrataon accounts for flows atmbutable to each type of land use, based on existing
condiuons. Flows for other land use and hydrologic control condinons (such as 10 percent mapervtous surfaces and
the Level 2 flow control retrofit) were then smaulated using the HSPF model.

53The RDF will provide the LEVEL 2 flow control for the Des Momes Creek Basra.

s4The Level I flow control standard is defmed by the King County Manual, and reqmre detention of post-developed 2-
and 10-year peak flows to their pre-developed condtuons. The enhanced Level I standard for rialsproject _¢defined as
controlling the developed 2-, 10-, and 100-year peak flows to pre-project conditions.
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maanitude are very rare during warm months (m Aurora. on average, a 1.8-inch storm will occur
Detention facilities will consist of dry ponds tith live storage"_'and till not include wet ponds tith
dead storageS6;therefore, water is not expected to remain in stormwater detenuon ponds long onh
once m 20 years, a time when the average monthly temperature is 67.7°F) (NOAA 1997). Tats
assessment is supported by data on temperature of stormwater runoff and adjacent receiving waters.
Data collected by the Port during a storm on June 24, 1996, and several storms during early
September 1996 show temperatta'e of runoff fi-om stormwater outfalls was tS.laica/iyfound to be at
or below the mean daily air temperature (Port of Seattle 1997). For most outfalls, temperatures of
stormwater runoff were found to be below that of the receiving water, and below the water quaiiD
standard of 16° C.

7.2.3.4 Net Result of Hydrologic Mitigation

The net result of flow controls for the MPU improvements will be to reduce riot,s in Miller Creek
andDesMomes Creektoa stableflowregimedowns_arnofSTIA discharges(Table%22). Inall
41.9 acre-fl of new storage volume will be provided in the Miller Creek watershed, and 34.7 acre-fi
of storage will be provided in the Des Moines Creek watershed (see Table 7-20) 5_'.Level 2 facilities
will retrofit existing flows to the target watershed flow regime before new development is
considered. Enhanced Level I facilities will then maintain flows at or l_low the target watershed
flow regime. The net effect of flow conn'ols for Miller, Walker, and Des Moines creeks ('Fi,mn'e7-
3) will be to maintain flows below cximing conditions, or the target watershed riot, regimes
following Master Plan construction and flow mitigation, whichever is less. The target flow regime
will achieve the level of flow control required by regulations, and will reduce flows in the stream
channels, thereby reducing erosion and improving channel stability.

Table %22. Existing and future peak flow estimates for Miller and Des Moines eree"ks(all values are =fs).

Miller Creek Des Momes Creek

Below
Return Miller Creek
Pc'nod DetenUon At Near West East

{years) Condition Facility. SR-509 Mouth Branch Branch At S. 200 _' At Mouth

2 Exlsung 55 82 177 84 63 151 206

Future 46 74 168 24 59 53 133

Change -9 -8 -9 -60 -4 -98 -73

10 Exisung 70 126 279 145 92 248 302

Future 60 117 266 67 85 103 201

ss Live storage is that volume ofstormwater stored m a detention facility that drams foUowmg the storm. Live storage is
used for hydrologic benefit to reduce flow peaks and duranons.

s6Dead storage is the volume of water returned m a stormwater facilw: in a permanent pool. Dead storage is used for
waterqualitybenefitsbysettlingoutpamculatesandprovidingotherpollutantremovalprocesses.

57TheSMPis underrevisionbythe Portandby KingCounty.The detelLstonvolumesshownaresubjectto increase
anddecrease.However,the flowprotec'nons',andardwillnotbe charged,therefore,the ProJectStormwaterrraugauonwillprotectthebaselinecondiition.
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Tsble 7-22. Existingand future peakflow es_nums for Mliler andDes Moines creeks(all values are cfs)

MillerCreek DesMomes Creek

Below
Return MillerCreek
Period I_tenuon At Ne._ Wes_ E_t

(ym_) Co____uon FacilitySR-509 Mouth BranchBranchAtS.200• AtMouth

-_ Change -I0 -9 -13 -78 -7 -145 -lOl

100 Exis_g 88 187 430 219 133 377 413

Future 76 181 412 206 122 213 302

Change -12 -6 -18 -13 -II -164 -III

7.2.4 Base Flow Impacts

Hydrologicmodeling has alsodemonstrateda potentialbase flow impact due to the MPU

(Paramemx 1999b).The reductioninbaseflowhas beenesmnatedtobe 0.04cfsduringthe 1 in

10-yearlow flowinMillerCreel primarilyduetonew impervioussurfaces.InDes Moines Creek.

thepotentialimpactis0.13cfs.Ifbaseflowimpactsarclargeenough,thewettedstreamareaofthe
cr_kscouldbe reducedandadverselyaffectcriticalhabitat.However,baseflowimpactsestimated

forMillerand Des Momes creeksareinsignificantand would notmeasurablychangethewened

areaofcriticalhabitat.For example,inthecreeks,theestimateddrop inwater surfaceelevation

froma0.05cfsbaseflowreductiononMillerCreekisapproximately0.01R,a changethatdoesnot

significantlyreduceaquatichabitatareas.Criticalhabitatforchinooksalmon does not extend

upstreamofthewettedareaofthetidalinfluence,and flowchangeswould notaffectthewettedarea
ofcriticalhabitatwhich iscontrolledby tidalinfluence.OtheractionsassociatedwiththeMPU,

includingtheremovalof existingseptictanksand therestorationof Vacca Farm. have potential

impactsthataredescribedbelow.However,severalMPU actions,suchasremovingexistingwater

withdrawals,willmitigatepotentialMillerCreekbaseflowimpacts.

7.2.4.1SepticTanks

Septictankswillbe removed from acquiredresidentialpropertiesintheMillerCreek watershed,

therebyeliminatinga documented pollutantsource(Des Moines Creek Basin Committee 1997).

Septictankrunoffisnota naturalcomponentofbaseflowand theinfluenceof septicsystemson

bascflow,ifany,includesthedeleteriouseffecton waterquality.The potentialflow from septic

symcmstoMillerCreekisestimatedasdescribedbelow.

The followingconditionsareusedintheestimate:

• Approximately380 septictanksaretobe rernovedintheacquisitionarea.(The figureof

380 isused,thougha substantialnumber ofseptictanksmay be abandonedorunused);

• It is presumed that an average of 3 persons use each system;

• The daffy wastewater flow is 100 gallons per capita per day (gpcd) (Lindenburg 1997); and

• All water entering septic systems is lost as evapotranspiration or baseflow because losses to
the deep aquifer were not estimated (making these estimates conservative).
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Figure 7-3
Flow Duration Curves for Level 2 Discharge
Standard in Miller Creek, Des Moines Creek,
and Walker Creek
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Based on the above conditions, the average daily flog' to septic systems is (380 syst_ns) x (3
persons/s.vstern)x (100 gpcd) x (1 cfr7.48 gal) x (1 cl/86400 sec)= 0.18 cfs. However. dunng the
dry.months and log' flog' periods, evapotranspirationprevents much of this flog from re,aching the
stream Assurmng that each septic systern drain.fieldis 50 fl by 50 ft. and average evapomnon mot
includingtranspiration)is 5 inches per month duringAugust (Lmsley and Frarhzim1979). the loss to
evaporanon would be (380 systems) x (50 flx 50 fl) x (5 in/month) x (1 too/30 d) x (1 d]86400 sec)
x (1 fl/12 m) = 0.15 cfs. After losses to evapotranspiration (and neglecting other losses, such as
deep aquifer recharge), the wastewater flow balance that may reach the stream during log" flows is
about 0.03 cfs. Considering the beneficial effects of removing the water quality impacts they create.
the removal of septic tanks and their effect on base flow is negligible and would not adversely affect
the chinook critical habitat located at the estuaries of Miller and Des Momes creeks.

7.2.4.2 Effects of Peat Removal at Vacca Farm

Peat soils arc often identified as having the ability to store water during wet periods and then release
it slowly during dry periods, thereby augmenting base flows of associated creeks. Excavation of
peat soils duringconstruction could alter hydrology and potentially affect base flog' in Miller Creek.
An estimate of basefiow impacts is describedhere.

The peat soil at the Vacca Farmsite is identified as "'Rifle"peat, a fibrous, woody peat. It forms in
depressions on top of glacial outwash soils such as the Vashon advance outwash, a medium dense
sand soil series mapped m the vicirfityof the Miller Creek valley. The Soil Conservation Service
estimates the p=ilieability of similar peat soils to be on the order of 0.63 to 2 inches per hour
(moderatepcrme,ability).An estimateoffieldcapacity(thesoilwatercontentaftergravitydrainage
fromthepeathasceased),basedon theSoilConservationServicedata,is0.4(relativelyhighsoil
waterretention).In comparison,theunderlyingdensesand in theoutwashmaterialhas a
permeability,estimatedatlessthan1.4inchesperhour,andanavailablewatercapacity,ofabout0.I.
The total porosity of the peat is assumed to be 0.8 (relatively high, thus a conservative assumption
of greater maximum water storage).

The quantity, of peat removed that could potentially provide water storage is about 10,000 cy.
Therefore, the peat could store (10,000 cy) x (27 cf/cy) x (0.8 - 0.4) = 108,000 cubic fl of water. If

the release rate to the creek were uniform during the drier months (May-September), the average
daily flow would be on the order of (108,000 cubic fl)/(160 days x 24 hours x 60 minutes x 60
seconds) = 0.008 cfs. This estimate is high because it neglects evapotranspiration which reduces the
amount of water actually available to release as stream flow. Furthermore, the timing of the release
of water stored in the peat is not likely to be uniform throughout the summer-most release would
occurduringlatespringandearlysummer(MayandJune),priorto minimum m_.arn flows.Thus,
thepotentialimpactonbaseflowsfrompeatremovalislikelyconsiderablylessthan0.008cfs;this
isunlikelytoaffectinstreamorcriticalhabitatforchinookatthecreekmouths.
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7.2.4.3 Retired Water Uses

ExistingwaterrightsalongMillerCreekgiveproperty,o_nerstherightto withdrawwaterfrom
MillerCreekfordomesticpersonaluse,lawnandyardwatering,andcommercialirrigation.After

acquiringtheserightsthroughpropertypurchase,thePortproposestoceasetheexerciseofthese
rights,aspartofthernitigationfortheMPU improvements.

Waterrightsfor17 domesticusersand6 commercialimgationuserswillhe obtainedduring
propertyacquisition.As discussedbelow,eliminatingthesewithdrawalsismorethansufficientto
mit/gateforbaseflowimpactsfzornMPU improvements(estimatedtobe approximately0.04cfs}.
TheaveragerateofwithdrawalfromMillerCreekbythepropertyownersduringlow-flowpc'nods
ascalculatedby:

• Fiftypercentofthe17domesticusersarewithdrawingata 0.01cfsrateatany _vcn time
duringthecriticallow-flowpc,nodinAum_'t.

• Thecommercialirrigationusersapply0.008cfsperacreon 5.2ac(theamountoffarmarea
known tobe imgated).Thisrateistheamountneededtoapply24 inchesoftotalwa_er
duringthe#-monthirrigationseason,andistypicalofagriculturalapplications.

Basedontheseconditions,theestimatedtotalquantityofwaterusedby theidentifiedwaterrights
holdersandthecommercialirrigationusersis0.13cfs.Of thisamount.0.09cfsisfromthe
domesticusersand 0.04cfsisfromthecommercialirrigationusers.Thesecalculationsare

providedinfurtherdetailinAppendixH, andbelievedtobe conservativebecauseduringfield
studiespotentialwithdrawlsonpropertywithoutwaterrightswereobserved.

7.2.5 Base Flow Mitigation

While hydrolo_c modeling shows potcmial decreases in baseflow due to Master Plan development
projects, the Port has proposed mitigation in each watershed to compensate for potential reductions
in base flows in Miller and Des Moines creeks. On Miller Creek, the Port will acquire and cease
exercise of water right permits, certificates, and claims associated with properties that are being
acquired. On Des Momes Creek, the Des Moines Creek Basin Comminee or Port will implement
flow augment using an existing well.

Further improvements to base flows in both streams can be achieved by infiltrating stormwater at
the detention facilities. Because site conditions must be favorable for infiltration to be feasible, the
Port will evaluate infiltration duringthe project design phase. Infiltration will be incorporated into
constructed facilities when geologic conditions permit.

7.2.5.1 Miller Creek

The reductioninMillerCreekbascflowduetoprojectimpactsisestimatedtobe 0.04cfs(scc
AppendixH).Baseflowreductionsduetosepticsystemremovalwouldbeon theorderof0.03cfs.
RcrnovalofpeatsoilsfromVaccaFarmisestimatedtoresultina maximum baseflowreductionof
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0.008 cfs. The sum ofbaseflow impacts (0.09 cfs) _411be mitigated by' ceasing water _lthdmwals

of approximately 0.13 cfs from the stream.

7.2.5.2 Des Moines Creek

The reduction in Des Moines Creek baseflow, before mitigation, is estimated to be 0.13 cfs (see

Appendix H). As discussed below, this impact will be mitigated by augmenting stream flow v,ath
up to 0.8 cfs by pumping from deep groundwater.

To address the concerns over base flows on Des Moines Creek, the Des Moines Creek Basin
Committee has proposed to implement a recommendation of the Des Moines Creek Basin Plan to

augment the stream flow with water punaped from a well. This project would provide supplemental
water to that stream during critical summer months. The Port, as an active participant in the Basin
Plan, would provide the groundwater well and associated water fights for the riow augmentation
project. The Port owns the water rights to accomplish flow augmentation of Des Moines Creek, as
reported in the Preliminarj.' Comprehensive Storrnwater Management Plan for Seattle-Tacoma
huernational Airport Master Plan lmpro_.,_nents (Parametrix 1999b). This well is capable of

producing adequate water to meet the recommended augmentation flow rates of the Des Moines
Creek Basin Plan (Des Moines Creek Basin Committee 1997), with a flow rate of 0.8 cfs.

7.3 WETLAND AND STREAM HABITAT IMPACTS AND CONSERVATION
MEASURES

There are no direct impacts to chinook critical habitat resulting from stream relocation or wetland
fill. However, to mitigate project impacts to these habitats, a variety of in-basin and out-of-basin
conservation measures are planned. These habitat impacts and associated conservation measures
are discussed in this section.

7.3.1 Wetland and Stream Habitat Impacts

7.3.1.1 Direct Impacts to Stream Habitat

Direct impacts to stream habitat by the MPU project improvements include the filling of
approximately 980 ft of Miller Creek (Figures 7-4 and 7-5) to accommodate the Third Runway
embankment and the relocation of S. 154thStreet. The existing stream channel influences the flow
pattern in receiving waters, the amount of aquatic habitat available to macroinvertebrates, and
detritus transport to the creek. The channel section to be filled also supports resident fish; however,
this portion of Miller Creek does not contain critical habitat for any listed species. Only resident
cutthroat trout and threespine stickleback are known to occur in this portion of Miller Creek.

This portion of Miller Creek has been modified to support agricultural activities, and existing
conditions are degraded (Wetland Functional Assessment and Impact Analysis, Parametrix 1999e).
The section of Miller Creek affected is an artificial (i.e., constructed ditch) stream channel adjacent
to the Vacca Farm site. The natural creek was moved to its present location and constructed as a
straight channel to improve drainage in the area for farming. The existing channel lacks significant
variation in streambed substrate, channel configuration, instream fish habitat and riparian
vegetation. Ditching of this section of the Miller Creek channel has resulted in less available
maeroinvertebrate habitat, reduced detritus transport to the creek, and reduced fish habitat compared
to more natural channel reaches located downstream of the impact area. Direct impacts from filling
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980 flof thestreamchannelwould be a lossof surfacewaterconveyance,and existing
macroinvertebratehabitatandfish habitat.

No directimpactstotheWalkerCreekchannelorfishhabitatwouldoccur.The headwatersof
WalkerCreekinWetland43willnotbeimpactedbytheproject.Theproposedprojectwillfill0.26
acofWetland#,4(seeFigure7-5,andalsoseeSection4.1.I).Withtheexceptionoftheculvert

replacement on the Tyee Valley Golf Course, crossing Des Moines Creek, no new culverts would
be added to Miller, Des Moines, or Walker creeks. A culvert over Des Moines Creek _ill be

replaced, but this culvert does not occur in streamhabitat used by listed species, which are limited to
reachesofthesueamapproximately2.5milesdownsueamfortheproject.

Temporaryconstructionimpactstosn'eamandriparianhabitatwillbemitigatedby implementing
theTESC BMPs.

7.3.1.2 Conservation Measures for Direct Impacts

Any impactsresultingfrom thefillingofa reachof MillerCreekwillbe mitigatedthrough
conservationmeasuresdesignedtoimprovefunctioninthisreachofthecreekrelativetoexisting
conditions.Conservationmeasuresinclude:(1)relocatingtheditchedreachofMillerCreekina
new channelwithamorenatural,complexstreammorphology,andsubswate,and(2)establishinga
nativeforestedriparianzonetoprovideparticulatetrappingandsedimentretention,optimalbuffer
streamtemperatures,adequateshadeforthestream,anda sourceofdetritusand coarsewoody
debristothedownstreamreaches(seeSection7.3.2.1below).Theneteffectofrelocatinga reach
ofMillerCreekwillbe anoverallimprovementinwaterqualityandmacroinvertebrateand fish
habitatm therelocatedreachanddownstreamportionsofMillerCreek.

7.3.1.3 Direct Impacts to Wetland Habitat

The proposed MPU consmaction projects will result in direct permanent impacts (filling) to 18.33 ac
of wetlands (about 9.08 ac of Category It wetlands, 7.24 ac of Category III wetlands, and 2.01 ac of
Category IV wetlands) (Figure 7-5 and 7-6) and temporary construction impacts to 2.17 ac of
wetlands (Table 7-23 and Table 7-24) (Parametrix 1999a). Temporary impacts during construction
include removal of wetland vegetation (native and non-native), potential sedimentation, and
temporary, use of wetland areas for construction stormwater management.

Direct impacts to wetland functions due to the proposed MPU projects were evaluated by assessing
the level of functions performed by the existing wetlands, and therefore the functions that would be
lost due to filling 18.33 ac of wetlands. Impacts were evaluated for the nine functions typically
performed by wetlands (Wetland Functional Assessment and Impact Analysts, Pararnetrix1999e) by
classifying wetlands into hydrogeomorphic and habitat groups, and identifying wetland attributes
that are recognized as indicators of wetland functions for western Washington wetlands.

Based on the presence of these indicators and professional judgement, each wetland was rated using
a "high," "medium," or "low" ranking.
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Tubie 7-23. Summary.of permanent wethmdimpactsby project and _qland ,-_ttego_"• (in sere).

Prote_ Category IT Category III Catego_ IV Tota_

RSA 0.00 0.14 0.00 0.I-_

ThirdRtmway 8.10 4.$7 0.97 13.oa

Borrow Area ! 0_.8 1.17 0.00 !.45

TheSASA 0.65 1.15 0.98 2.79

Mitigation 0.00 0.02b 0.00 0.0"

TOTAL 9.03 7.35 1.95 18.33

• Wedand ca_-gories are per Ecology (1993). C,axegoryl wetlands are the hiL_hes'l-_uaii_'wetiands. Cateeo_ II
wetlandsare high-qualitywetlands,while CategoryIII and IV wetlandsm'econsidert,d moderate-and io_-cluali_
wetlands, respectively. These wetlandcategoriesaregeneralizations, and do not necessarily reflect the perfornumce
of thewetlandsin providingspecificfuncuons.

b Impacts result from a pennanem access mad crossing an emergent wetland a_the Auburn mixiganon project.

Table 7-24. Seaman" oftemparary construction impacts to wetlands in the proposed Saanle-Taeoma
International Airport Master Plan Update improvement urea.

Vegetation T)IDe Impacted

Wetland Ruing HGM' Class Vegemtion Types Tom) Forest Shrub Emerfent

Runway Safety. Areas

3 ]! Slope Fore_ed 0.05 0.05 0.00 0.00

4 1l Slope Forested 0. I0 0. I0 0.00 0.00

5 111 Slope Shrub O.10 0.05 0.05 0.00

Third Runway

9 1I] Slope Fore_ed/Emergent 0.03 0.01 0.00 0.02

I I Ill Slope ForestedrEmergera 0.13 0.]0 0.00 0.03

18 I1 Slope Forested'Shrub/Emergent 0.36 0.18 0.07 0. I !

37 II Slope ForestedrEmergenL'Shrub 0.7 ] 0.50 0. !0 0.1 l

44 II Slope Forested 0.30 0.20 0.I 0 0.00

AI II Depression, ForestedIShrub/Emergem 0.05 0.01 0.0) 0.03
P,.ipanan

AI2 III Slope Shrub 0.03 0.00 0.03 0.00

A 13 Ill Slope Foremed 0.01 0.0 ! 0.00 0.00
Borrow Site i Wetlands

48 11 Slope Forested 0.I0 0. i 0 0.00 0.00

B 15 Ill Slope Shrub 0.10 0.00 O.I0 0.00
South Aviation Support Area

52 I1 Slope Forest/Shrub/Emergem 0.10 0.00 0.05 0.05

TOTAL 2.17 1.31 O.SI 0A_

' Nycb'ogeomorpbi¢classificationsysu_mused to evaluatewetland functions(Parameu-ix1999e).
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With respect to biological functions, wildlife use of the study area and its associated wetlands is
largelylimitedtospeciesthattoleratehuman disturbance.Thispatternofwildlifeuseisa resultof
area fragmenmnon by urban development. In addition, for many' wetlands on the project rote.
habitatand faunaldiversityislimitedbecausethe wetlandsaretoo small'sto meet habitat

requirementsformany wildlifepopul_ons.However,when comparedtootherurbanwetlands.
some ofthelargerwetlandsintheprojectareathatsupportnativeshruband forestvegemuon
providemoderatetohighfunctionforsongbirds,amphibians,andsmallmammals. Severalwetland
areasthatareriparianm MillerCr_k orWalkerCreekarepresumedtosupportfishhabitatinthe
adjacentsn-eams.Thesewetlandsprovideshade,den-imlinputs,invertebrates,woody debris,and
groundwaterdischargetothecreeks.However,many oftheexis_ngwetlandsfunctionata low
level to support macroinvcrmbrate and fish habitat because they aredominated by herbaceous, non-
nativevegetationandareasourceofnumentand/orpollutaminputtothestreams.

The riparianwetlandslocatedon groundwaterseepsadjacenttoMillerand Des Moinescreeks
providebaseflowsupportfunctionsandmay helpreduceshy.amtemperaturesduringsummer
months.Many ofthewetlandshavelimitedstormwaterstoragecapaciwduetotheirsmallsize.
lackofdirectconnectionstothesn'eams,orowingtotopographicconditionsthatlimitstormwater
detention.Theexistingtn'oundwaterrechargefunctionisalsolimitedbecausemostwetlandsappear
tobeunderlainbyrelativelycompactsoilsthatlimitgroundwaterinfiln'ationrates.Wetlandswithin
the project area that occur on relatively flat areasand receive runoff fi'om urban areasdo function to
improvewater quality.

7.3.1.4 Conservation Measures for Direct Wetland Impacts

A major focus of the MPU project design was to avoid and minimize direct impacts to the
biological and physical functions of on-site wetlands. Unavoidable direct impacts to wetlands will
be mitigated by a combination of wetland restoration and enhancement actions as detailed in the
Draft Natural Resource Mitigation Plan (Paramctrix 1999a). These combined conservation
measures will result in the restoration and functional enhancement of a total of 19.67 ac of in-basin
wetlands, as well as enhancement of 28.39 ac of riparian and wetland buffers. In addition, to
mitigate for avian habitat that cannot be replaced in-basin due to wildlife hazards to aircraft
operations, a total of 40.56 ac of restored or enhanced wetlands, and 15 ac of buffer enhancement
will be created at the Auburnmitigation site.

7.3.1.5 Indirect Wetland and Stream Impacts

Potential indirect impacts due to filling of wetlands by the MPU project include changes in
hydrology to down.slope wetlands and streams, reduction in the amount of wildlife habitat available
l'orwetland species, and changes in water quality through removal of wetland area. No direct
impacts occur to listed species, because all wetland impacts occur in portions of the Miller and Des
Moinescreekbasinsthatdo notcontaincriticalhabitatforthesespecies.The projectdesign

ssForexample,ofover90wetlands,mmlmgmore_han170ac,about68wetlandsare½ acm sizeorless,andonly
about13m greaterdum1scms12c
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¢including the mitigation desi_m) contains actions directed at avoiding and rranimizing m_oacts lo
aquat,c systems from filling wetlands. Due to the mmganon acnons included m the prqlect, the
project is not expected to adversely affect hydrology, water qualiP,',or wildlife hab,tat m do_'nslope
wetlands or adjacent streams.

- Indirectimpactstohydrologyincludechangedhydrologyinwetlandsdownslopeoffilledwetlands.
aswellasimpactstobaseflowinstreamsadjacenttofilledwetlands.Thesepotennalimpactsare
mitigatedthroughprojectdesign,as explainedin AppendixB to the WetlandFunctional
Assessmentand/mpactAnalysis(P_u,u,euix1999e;s_ pages10-13;2_-26:andFigure9).For
example,thefillforthethirdrunwayandembankmentincludesa drainagelayertobeplacedatop
theexisungsoilsurfacethatwillfunctionasan tmderdrain.Thisdrainagelayerwillconvey
groundwaterundertheembankmentflUto downslopewetlands.Aftertheembanlanentis
constructed,groundwaterthatcurrentlysurfacesinsome ofthewetlandsthatwillbe filledwill
surfacein wetlandsdownalopeof the embankment. The drainagelayerwillalsocollect
groundwaterthatinfiltratesintotheembankment,andeitherallow,ittoinfiltrateintotheexisting
soilor/low'downslopetothewetlandsandMillerCreek.ItisanticipatedthatSection404 permit
conditionswillrequiremonitoringthehydrologyofdownslopewetlandstodeterminethatsufficient
hydrologyispresenttomaintaintheareasaswetland.Indirectimpactstothehydrolo_,ofwetlands
adjacenttothefillarenotexpectedtobesi_mificantandwillnotsignificantlyaltertheirhydrologic
function.

Some wildlifespeciesarelikelytoavoidwetlandareasduringconstruction.Indirectimpacts
resultingf_'omnoiseandhuman disturbanceareexpectedtobeminorbecausemostwetlandsare
alreadysubjecttoaircraftnoise,trafficnoise,and human disturbances,and becausethewildlife
speciespresentinthesewetlandsaretolerantoftheseactivities.Removalofhuman activitiesand
structuresfromtheacquisitionarea(i.e.,about30 acofMillerCreekbuffer)wouldprovidenew
habitatforsomespecies.Inaddition,therestorationandenhancementofwetlandsandbufferswill

increasetheamountandquali.tyofwildlifehabitatintheprojectareaby increasinghabitatpatch
sizes,providingcorridorsberweenhabitatpatches{e.g.,theMillerCreekriparianbuffer),re-
establishingnativeforested,shrub,and emergentvegetation,and addingLWD and habitat
cornplexitytostreams.

7.3.2Wetland and Stream Habitat Mitigation

Compensatory,mitigationforunavoidableimpactsto wetlandsisa partof theMPU project.
MitigationincludesactionsintheMillerand Des Moinescreekbasins,as wellasout-of-basin

mitigationattheAuburnmitigationsite.Followingtherecommendedpreferenceforon-sitein-
basinmitigation,severalon-sitemitigationelementsareproposedtocompensatefortheMPU
improvementprojects'potentialimpacttostream,wetlands,andaquatichabitatin-basin.In-basin

mitigationisdirectedtowardrestonngallimpactedwetlandand sn'eamfunctionsexceptavian
habitat{'Figure7-7,andseeFigure7..4).In-basinmitigationestablishes48.06acofon-sitewetland

enhancement and suearn buffering that will be protected in _rpemity from future development.
These actions include grading to establish wetland hydrology, removing invasive non-native
species, planting native wetland vegetation, and installing LWD. Mitigation actions also include
removing certain existing land use conditions (e.g., paved surfaces, artificial landscaping and
attendantnutrientandpesticideinputs,septicsystems,andchannelnprap)thatdegradeon-site
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wetland and aquatic habitat. ].n-basin mitigation to compen_te for potenna] impacts to the
hydrology and aquatic habitat of Miller and Des Momes creeks also includes creaung sig'mficant
stormwazer management faciliues, restoring riparian buffers, restonng sem'nents of the Miller Creek
channel, replacing drainage channel funcuons, establishing watershed rehabilitation trust funds, and
improving stream b_ce flows.

Mitigationforwildlifehabitat(birdandsmallmammals)isprovidedout-of-basinand consistsof
creatinga large,high-qualitywetlands'y.sternm thecityofAuburnatthemitiganonsite.At this
locationthemitiganoncomplieswiththeFA.AAdvisoryCircular150'5200-33regardingwildlife
attractanLsnear airports (FAA 1997a).

Specific mitigation actions that are a part of the MPU project have the potential to impact stream
habitat. Potential impacts of specific mitigation actions, as well as steps taken to avoid, mmirmze.
and mitigate for these potential impacts are discussed below. The mitigation actions are designed to
replace and improve aquatic system functions impacted by the MPU project; therefore, the project is
expected to have a net beneficial effect on wetland and aquatic systems.

7.3.2.1 Miller Creek Relocation

Approximately 980 fl of Miller Creek, south of Lore Lake, gill be filled to accommodate the
embankment for the third runway and the associated relocation of S. 154'h Street (see Figures 3-1
and 7.4). To compensate for this impact, a new sueam channel will be consmlcted approximately
200 ft west of the existing channel, through the Vacca Farm site. Relocating the creek will increase
the channel length to approximately 1,080 fl and provide fish habitat features that are currently
lacking in the creek sem'nent that is to be filled.

The creek relocation does not occur m su'eam habitat used by listed species, and listed species are
limited to stream reaches located approximately 3.5 miles downmream of the project. As with other
development projects, potential redirect effects of the project are changes in stream hydrology or
water quality, dunng consn'uction, which could affect the Miller Creek estuary and nearshore marine
habitats. Section 7.1.2 describes the extensive TESC measures implemented and shown to be
effective by the Port. Conswaction adjacent to the Miller Creek relocation will use these measures
to prevent impacts to water quali.tyin the creek.

The Miller Creek Relocation project will be constructed during the dry season to further reduce
impacts. It is expected that the work can be completed within one working season.

7.3.2.2MillerCreekRiparianCorridorBufferEnhancement

DownstreamofthefloodplainandbufferenhancementareasattheVaccaFarm site,a 100-flbuffer
willbeestablishedalongthewestsideofapproximately6,500linearftofMillerCreek(withinthe
acquisitionarea)(seeFigure7-5).Bufferavengingwillbeusedontheeastsideofthecreek,where
aminimum 50-flbufferwillbeestablished.Wheretheembankmentdesig_allows,bufferswillbe
increasedsothattheavengebufferwidthisI00ft.The bufferenhancementwillimprovecreek
habitat,aswellaseliminatesourcesofyardchemicals,untreatedstormwaterrunoff,andsewage
whichcurrentlydegradewaterqualityinMillerCreek.The 100-flbufferwillenhancewaterquality
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and aquatic habitat. This buffer enhancement project bill protect about 24 ac of riparian habitat
along Miller Creek.

The planting approach along the length of the buffer bill vary depending upon the existing buffer
condition. In sections of the buffer that are primarily lab'n, areas bill be planted with native trees
and shrubs. Areas that contain some native and some non-nanve vegetation bill be enhanced by
either rater-planting native species to produce a continuous tree canopy or underplanung nanve
shrubs beneath an existing canopy that lacks unders'tory vegetation. Some areas tha! contain

mvasave species (such as Himalayan blackberry and Japanese knotweed) bill be cleared, graded.
and also inter-planted with native woody vegetation.

The proposed buffers (100 fl typical) will protect non-listed salmon habitat in Miller Creek. as
summarized in Table %25. While the summary in the table indicates that 100-fl buffers protect

riparian functions critical to salmon using urban streams, any future development in the acquisition
area would be subject to additional environmental review by the Port, City of SeaTac, and other
agencies. Larger buffers could be established at this time if they were determined necessaD" to
mitigate environmental impacts of development specifically within the vicimty of the stream.

7.3.2.3 Tyee Valley Golf Course Wetland Enhancement

To improve water quality and riparianhabitat within the Des Moines Creek basin, approximately
4.5 ac of emergent wetland area, located within the existing and active Tyee Valley Golf Course,
would be restored to a native shrub vegetation community. The enhancement would conver_ the

existing turf wetland to a native shrub wetland community.. Planting a native shrub community on
the golf course would reduce chemical runoff reaching aquatic environments and fish populations in
Des Moines Creek, increase nument removal and recycling in the riparian zone, and decrease
wildlife attractantswithin 10,000 fl of the airfield (as required by the FAA).

The enhancement actions would be compatible with plans to construct a RDF on the golf course
(King County CIP Design Team 1999). Shrub communities planned for the wetland would be
tolerant of the planned hydrologic regime of the final RDF design (see King County CIP Design
Team 1999). The wetland restoration actions proposed for the Tyee Golf Course, however, do not
depend on consu'uction of the proposed King County RDF. The wetland restoration could be fully
implemented with or without RDF consmaction. A seasonally high groundwater table that is
present during the winter months would maintain the hydrology within the wetland with or without
the presence of the RDF. Soils in these wetland areas are typically saturated to the surface during
the late fall, winter, and early spring months.

7.3.2.4 Watershed Basin Trust Funds

Watershedmist funds establishedto enhance aquatic habitat in Miller and Des Moines creeks would
provide $150,000 for restoration projects in each basin for projects complying with the FAA
advisory circular on wildlife atwactantsnear airports. Examples of projects eligible for trust fund
monies will be defined by the Des Moines Creek Basin Plan (Des Moines Creek Basin Committee
1997), the Stream Survey Report for Miller Creek (FAA 1996), or other projects that meet the key
criteriaused to evaluate proposals. Requests for monies must be made by King County;, the cities of
SeaTac, Des Moines, Burien, and Normandy Park; special districts; tribal governments; non-profit
organizations; or combinations of such govermnents through inter-local agreements.
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Table 7-25. Surnmt_- of functions=ridefTectivenessof lO0-fz ril_tmn buffers along Miller Creek.

10G-ftbuffer

Funcuon Explanation Lmu_uon m urbanserm_ cffccm'e_

Weed Laxgec=a_'en fall mmcreek Hazardux,es wi_n buffersaremmemnes Yes, mamgemem
Production channels. Logs, mot wads, and runoved to protect _.: ho_'cr, some •euom ms)'

other woody debris c_stes could be cut to fall into the _ enhancedehve_. '
habim cmnp|cxny m smmm of wood com_s_d

and conu_ls gcmsmrp_ Woody debriscanblockculvem and am= tonamr_lsenmcs
pr_'esses (Le., sorts taxveL be mnovecL
$_lbi]_l_ eh=-neL fLg.).

Shade At the small-scale, shade Dense shrubs within 25 to 50 fl of small Yes
derived fn_n vegetation blocks _ are able to prm'ide this funcnon.
solar tad•non from warming
wlltgl'.

At larger scales, mature forest The exism_g urban setting lacks room for Variable
vegemuon and topoLn-_ (i.e., thermalprmc,cuion at tins scale. Road
ravmes, canyons) may cs_me • crossings and other disuaaoances can break
thermalcomdor th= mare•ms the thamal barncr.
a cool sir mass along a npm_
corridor.

Water Qsmli_., Physical chemical and In urban semng, most rumoffis collected Yes
biochen_cal processes m from _ous surfaces and romes to
buffers remove humerus or creeksvm pq:,es,
other cbcrmcd poUumms from

runoff or mterflowprior to TreaunentBMPs areusedsorrplaee _zser
dxschargem the suearrL quahv funcuons of buffers.

Runoff andmwrflow from non-_ious
surfaces may be unproved by buffers.

Sediment Nann'ally meandmmg sncam Buffer size must accommodate htstorscally Yes
Production cuts new channels and delsven acnve floodplam.

spawmnggravels.

Food Leaves fall m suet• and Dense shrubs within 25 to 50 fi of small Yes
Production provide food for aquatic insects su'eams are able to provide this funcuon.

which f_h cat. "l'erresn_l
• sectsthat fall•tothesu_un
area sourceoffoodforfish.

Wildlife Inut_r_an buffersallow Streets and development typically fragment Yes.-Lirmted to

Corridor wild/fie to move •long _ buffers, l.au'ge_ that rely on species adapted to
comdor, con'idms are absent flora urban settmgs, urban

These areas support oppormmmc btrds and envtronmems.
wildlife typical of urban semngs.
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7.3.2.5 Off-Site A_ian Habitat Mitigation

Off-site mitigation is proposal because FAA regulations prohibit the siting of potential _ildlife
am'_tants (including wetland mirigauon) within 10,000 fl of active runwa)3. Des Moines and
Miller creek watersheds are almos_ totally within the 10,000-fl exclusion area for _'ildlife habitat
mitiganon,andtheportionsofthewatershedsthataremorethanI0,000flfromexistingrumvays
werefoundunsuitableformitigationduetotheirsmallsize,developednature,forestedcondition,or
thelackofhydrologicconditionsnecessarytosupportwetlands.Therefore,off-sitemitigationis
proposedm thenearbyGreenRiverwatershed.

To mitigateforthelossofwildlifehabitaton-site,thePortintendstoconstructanapproximately'36-
acwetlandmitigationareaon a 67-acparcelinthecityofAuburn(Figure3-4).Thiswetland
mitiganonareawouldreplacelostwetlandfunctionsby providinga diversewetlandhabitat.
Approximately40.56acofwetland(includingforested,shrub,emergentandopenwater)wouldbe
createdattheAuburnsite.Uplandbufferstotalingabout15acwouldprotectthewetlandmitigation
andprovideterritorialhabitatforavarietyofwildlifespecies.

The Auburn mitigation site is at least 200 fl west of the Green River, is bordered on the east by' a
stripoflandadjacenttotheGreenRiverthatisownedbyKingCountyandistheproposedlocation
ofa recreationaltrail.Mitigationactivitieswillinvolvegradingtoestablishhydrology,removing
non-nativespeciesandplantingnativespecies.Constructionwilloccurduringthedryseasonand
BMP sedimentanderosioncontrolmeasureswillbeimplementedduringcons_uction.Inaddition,
anytimingrestrictionsforconstructionactivities,oranyotherlimitationstobe specifiedinfuture
permitswouldbeobserved.Allmitigationactionswillbemonitoredaccordingtomonitoringplans
presented in the Draft Natural Resource Mitigat#on Plan (Parametrix 1999a). Any additional
momtoring requiredwill also be conducted to comply with permit conditions.
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8. CONSERVATION MEASURES AND MITIGATION ACTIONS

Althoughchinooksalmonandbulltroutarenotknog'ntooccurintheMillerCreekandDes Moines
Creekbasins,a varietyofconservationmeasuresandrmugauonacuonshavebeenincorporatedinto

. the proposed consm_tion and operational phases of the project to protect, enhance, and restore
streamandnpananhabitatsm therespectivewatersheds.Theseactionswillalsoensureprotection
ofchinookcnucalhabitatlocatednearthemouthofMillerandDesMoinescreeks.

ThissectionsummarizesacdonsincorporatedintotheMPU improvementprojectsto rnitigale

adverse impacts to wetlands, streams, floodplains, and drainage channels. Mitigation acu',aties
address three categories of impacts: (1) water quality; (2) changes m hydrology as a result of nev,
_ous surface; and (3) habitat modification. These mitigation actions arc summarized belo_v
anddescribedm detailm Chapter7 andm theDraftNaturalResourceMttiganonPlan(Paramemx
1999a).ConservationmeasuresalsoincludeBMPs designedtoprotectaquaucresourcesdunng the
projectconstruction.Thesemeasureswillensurethatno habitatdegradationoccurs,including
potentialdownstreameffectsin esmarineareasthatcouldbe used by chinooksalmon and
anadmmousbulltrout

8.1 WATER QUALITY MITIGATION

Water quality conservation and mitigation activities include pollutant source control, water quality
treannent(includingtheIWS),and off-siteenhancementsof wetlandand streamwaterquality
functions.TheseactionsarelimedinTable8-Ibelowanddescribedm Section7.1.4.As described

inSection7.1.4.4,stormwatertrealznentisdesignedtoserve189percentofthenew impervious
surfaceassociatedwiththeproject.At thislevelofn-catment,thepotentialinefficienciesofBMPs
arecompensatedforandnosignificantwaterqualitydem'adationwouldoccur(AppendixC).

Table g-l. Summsn" of Master Plan water qualiD' mitigation activities and benefits.

Water Quahty Mitiganon Ac_vlly. WaterQuah_ Benefits

Convennonal wmer quahw u_eamnentBMPs Remove parnculates and metals and other mmcs that bmd to
(bmswaJes.filter stops,wetvaults,m/flu'anon) pamculates.

IWS Comams andu'eatsindustrialstormwater;preventsmdusmal
storrnwater chscharge to Miller and Des Momes creeks.

Pollutantremovalm lakeRebaandNorthwest Removespamculatesandmetalsand other toxicsthatbradto
Ponds parnculates.

Som,ce corm,oh Presented m Table 7.16.

C_on erosion cona'ol and advanced Prevents sednnnenmuon mxpacts m recelvmg waters.
$tormw1t_f_egtzz_cIlt

Snowmelt facility Reduces BOD reaclung receiving waters.

A;.,.,,fi de-icing and anti-icing only vnthtn IWS Mmim_ glycols m nmoff reaching Miller and Des Momes
creeks.
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Table 8-1. Summary. of Master Plan water quali_, mitigation acti,t4ies and benefits leontinuedL

Water Quah_, Mtngauon Acnvt_. Watex Quality Benefits

Fjthanctm2entofwetlandwaterquahr!,'ftmctlons Conversionoffamdandand golfcome toshrubwetlands

(MillerCreekandT.v_ValleyGolfCourse _'illremovepotennalsom_esofpollutams:restoredwetlands
wetlandmstorauon) willenbanceV.lteTqmth.tythroughremovalofpamculates

sadOthercontan'mtants.

MillerCxt'ckbufferenhancement Eabancedbtffferswillmc_ase biofil_'auonofrunoffflowing
intothecrt,k fi'omhim'urnareas,reduceeroslonand

sedmtcm supply,shadethecreektoreduce su_am
temperaturesandincreaseDO capacity.

Miller Creek stream channel restomuon and Redu_d scorn, erosion, and sedmtem supply,.
enlum_t

Level 2 byda'ologic controls Redm:ed scorn, erosion, and sedmtent supply'.

8.2 STORMWATER QUANTITY AND IMPERVIOUS SURFACE MITIGATION

To prot_ Miller and Des Moines _ fi-om m_..ased stormwater runoff, the Port will desi_m
IvIPU development improvemcma to match peak flows to pre-developed conditions, and retrofit
existing airport areas to conn'o] the duration of erosive flow rates in the streams to pre-deveioped
conditions. The Port will a]so implement measures to prevent or mitigate for effects on baseflows in
both so-cams, The actions are listed in Table 8-2 below and described in Section 7.2.2.

Table 82. Summary. of Miner Plan Update improvements related to mitigation of hydrologic effeett of
increased impervious surfacer.

Acnon Hydrologtc Benefits

Provide 12ve] 1 flow controls Prevents increases m peak flows up to the i O0-ytmrevent.

Retrofit to Level 2 flow controls for Millet, Walker, and Retrofits the atrport such that the dumnon and peak of
Des Momes creeks, erosive flows match awe-developmem condmon of 10

percent impervious(the Tmget Watershed Flow Regime
identified m the Des Momes Creek Basra PLm).

Ehmmatc use of surface water nghts on Miller Creek. Increases baseflows.

Support the Des Momes Creek Basra Cmmmttee's flow Increases bascfiows during late stum.er low flows.
augmentanon Woject.

Where femible, incorporate infihranon ratastormwater Increases baseflows.
managermm facilines.

Figure 7-2 illustrates existing hydrologic conditions and the proposed runoff conditions after
development and implementation of peak stormwater flow controls. The figure shows that for
Miller, Des Moines, and Walker creeks, post-project hydrology will match or be improved over
exi_ngbaseline.

Theflow-durationcurvesareastatisticalrepresentationofallflowsexpectedtooccurata locationin

thewatershed.The curvestatisticsaredevelopedfromtheHSPF hydrologicmodelofthesystems.
Eachpointonthecurvedescribestheprobabilityofflowoccurringatanyhourduringthe48 yearsof
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szmulafion.Therefore,ifthecm'vein_c _n_-_conditionisthesame astheexisungcondmon,the

probabili_ofa givenpeakflowrateoccurnngisthesameforbothcon&uons.The range,aumuon,
and_'_luencyofflows_illalsoremainthesameasexistingconditions.

The flow-durationcurvesshow thattheeffectof 169.3acofimpervioussurfaceon peakflowscan

be mitigatedm d_tion facilities.Forexample,thecurv_ shown forDes MoinesCreekunder
existingand proposedconditionswithenhancedLevelI designarevirtuallyidentical,indicating
peakflowswillnotchange.Inaddir/on,constructionoftheRDF willfurthermitigatepeakflowsto
an "'id=aliz_" Des Moines Creek peak flow regime det_,tmed for King Count" (facilitators of the
Des Momes Creek Basra Plan) by the University of Washingxon. The "'idealized riot" curve
represents optimal hydi'ologic conditions given the current channel morphology, as shown by the
"proposed condition with RDF." The "target flow regime" curve that closely follows the RDF curve
is a simulated flow-duration curve that characterizes the watershed at approximately l0 percent

impervious (the basra is currently 32 percent effective impertdous area). Therefore, the proposed
peakflows with theRDF actuallysignificantlyreducetheexistingflowsandtheeffeclofexisting
imperviousareaoncreekhydrology.

In the Miller Creek basin, the existing M/ller Creek Detention Facility 0PICDF) already' provides
peak flow mitigation for existing development. This is demonstrated by the fact that existing peak
flows for larger, less frequent storms am below the target watershed curve (simulating the basin at 10
percent impervious) for Miller Creek. However, to match the target flow regime for smaller storms,
which result in flows exceeding the target flow regime, additional detention will be provided through
expansion of the MCDF into adjacent upland are.as. The results of the detention expansion, shown
by the "proposed condition" flow curve, demonstrates that flows will be further reduced, even with
the addition of impervious areas.

Airport activities, and stormwatcr runoff (quality and quantity) characteristics are similar to those

associated with highway projects in that it will be a linear strip of pavement built upon an ear, hen
embankment. BMPs will typically consist of stormwater detention vaults and grassy filter strips and
swales, which are used for many highway projects. Ground de-icing for runways, taxiways and
highways uses similar methods and chemicals (acetate compounds). The absence of toxicity from
STIA storrnwater runoff demonstrates that exisxing BMPs are effective at protecting critical habitat
located2.5 to 3.0 miles from STIA.

A peer review process by King County (in process) of the Port's studies is expected to result in some
modifications to the current plan and ultimate concurrence that the plan mitigates stormwater impacts
fortheproposcc[masterplanprojectsina mannerthatprotectslistedfishandtheaquatichabitatof

Miller,Des Moines,andWalkercreeks.Inaddition,theproposedmitigationimprovesexisting
conditionsbyremovingexistingimpactingusesandby retrofittingportionsoftheairportthatarenot
includedm theMasterPlan.

8.3 HABITAT MODIFICATION

Conservationmeasurestoprotectfish,riparian,andwetlandhabitat(Tables8-3,8..4,and 8-5)are
descnbaiinSection7.3.Theseactionswouldcompensateforproject-relatedimpactstohabitat
functionsand enhanceexistinghabitatthrougha varietyof actionsfocusedon Millerand Des
Moinescr_ks.
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Table 8-3. Sum.man' of on-and off-_ite eompensatom.-mibgstio, for wsrershed, wetland, and stream impacts st
Sesme-Tat'emaImernano-udAirport.

Descrnmon oflmpact Mitigauon Acuon Explanauon'Comment

On-Site M/t_atmn'

Permnent In_

F//] approxa,natel), 980 lm_u" Relocate zpproxn'na_ly Channel relocznon wi/l enhance aquanc habs_t by
fi of Miller Creek charnel to 1.080 fi of Miller Creek provi_,-g smmm imfffcrs,ms.am habztat featares.
acc_,,aJ.odate thud nmway charnel, and !:9'mcnmmmg channel length by appmxnnazely
embankment. 100 ft.

Plant appmxanately 3.8 ac of buffer around the
channel relocanon project _lth nanve axes and
shrubs. (This barfer extemts into the floo_lam area.)

F/ll 1290 linear fl of Create new drainage Cnmte approximately 1.290 fi of new drainage
drdmage channels to channel and establish chan_i(s) with assoc,-ted buffer habnat.
accommodatethird nmway proteenve lm.qm,s.
embankmenL

Fill epproxwaately 5.24 acre- Replace lost floodplain. Excavate approxm_ately 9,600 _, (to achieve storage
fi of Miller Creek floodplain of 5.94 acre-fi) from the Vacca Farm rote. providing
to acccmmmdate third an excess of 0.7 acre-ft of floodwater storage,
runway embankment and S.
154mStreet relocauon.

Impact apprommately 18.33 Restore Vacca Farm to Approximately 11 ac of prior convened wetland and
acofwetlanddunng hmonc floodplainshrub farmedv,_landwillbeplanted_athheaveaxes,
consm_on oflhe third wetland, shrubs,and emetlent sCectes, gestorauon of the area
nmway embankment and will stabilizesoilg improve_ater quahty.
other consn'ucnon-related enhance Miller Creek habtlat. It will reduce wildlife
projects, habitat atwa_ants and conform to FAA mandates

regarding wildlife a,ractants for mspon safety.

Eszablish 50-fi buffer The buffer will be established and enhanced by

between the floodplain plannng nanve upland trees and shrubs to pm_'ide
erdumcement area and Des approxnmte}y 1.89 ac ofuphmd buffer,
Momes Memorial Drive.

Restore wetlands on the Plant approxtmately 4.5 ac ofhmonc peat wetlands
Tyee Valley Golf Course. on the Tyee Valley Golf Coune _ath nanve shrub

commumnes. This enhancement will be ceordmated
wtth DesMomes CreekBasra Comminee planned

RDF, The enhancement and RDF will iml_ove
hydrologic fimcnons of the watershed, reduce wildlife

anraaanu near the airfield, and restore a peat
wetland.

T=r_ra_ lmpa_

Consm_ct temporary Restore wetland areas after Teng, orarily filled or distm_d wetlands will be

stormwarermanagement consmtcuon ss complete, restored. Restoranon will include establishu_ pre-
ponds and other cons_caon chst_oance topography and planung wRh nanve
projects, which may n_pact shrub vegemnon.
up to 2.17 ac of wegmd.
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Table !;-3. Suture+" of on- and off-site compensato+- rot+boa for wasershed, wetland, and stream impacts at
Seanle-Tscoma lnternaUona) A:rpon Iconlznued).

Des_'_non of _n'mact Minganon Acnon Explananm'rConunent

lndu_ and Cu_uanve InTmc=

Fill _ m_arMillm" Esublish and _-_-ce E._blish a lO0-fl buffer on the west side of Miller

Creek _t may redm:e buffersslongMflle_Creek Creek and a IO0-fi w,'e'rage(50- f_mmm_n_ buffer
aqtmnchablmtvalueofd2e comdmberween S.156_ ontheeastsideofthecreek.T'nesebuffe_w/ll
creek. Sn_-etandDes Mom,s provideappm_nmely 24 ac of_an buffe_

Memorml Drive. habitat.

Establisha25-flbuffer Appmxmm_ly 0.60acofbufferaroundLoraLake
aroundLoreLake. will be convened fzom laughw naaveshrub

vegemuon.

Addmonal development m Pamc_te m developing These pluming processes will idenRfy, effecm'e, lon_-
thewatershedscould resultm andm:plemennngMiller termsoluuonstorestoreaulchuonalfishhabztatto
addiuonalcunmlauve CreekandDes Momes Mill_andDes Momes creeks,The Portu'ill

_. Creekbum plans, conmbum both_ resmm:esand funds,and.
wRh ozh_ _mlg _i._licnom.w/l} connnueto

plan JmdImplemeatsl_:ngn_tewatershedrestorauon
projects.

The runwayfill may Designinternal drainage Subsurface and surface com,eyance channels will
elzmmatewatersourcesthat andconveyancechanne_ conemue m collectanddtsmbuteOoundwater
conmbum toremaining currentlysurfacingnear12= Avenue S.toMiller
wet_ndsdownslopeofthe Creekandmmocmmd wetlands.

runway. Mommr wetlandsadjacent Wetlandssubjectw pm_-ntialrod/reefimpactswillbe

to the third nmu_y monitored to demrmme whether unnuugated mduect
embankment, impa_shsve ocmured. If significant new wetland

mzpactsareverified, conrecnveacuonswill be
implemented.

Off-Site btitigation

Permanent Inmacts

Loss of appmxtrrmzely18.23 Replace habitat funcnon Due to cordrliclswzth avmnhabitat and avmuon safe_.'
acofwetlandwildlife(arran) off-sheat anoverallratio concerns,new wetlandshabztatwill be createdat a

tmbztat of2:l 67-acShem Aubm'n.Washington. This wetland
creationwillincreaseoverallavianandotherwildlife

use and diversity m anareathat willnot compmrmse
avmnon safety.

• All nunganonareas(mctudmg. butnot lmuted to. s_ams, wetlands,buffers,and floodplains) locatedwithin !0,000
ft of a runway shahbe subjectto theprovmons of the Port's Wildlife Hazard Management Plan (Port of Seanle
1999c) for the management of wildlife and wildlife amactant areas.

8.3.1 Avoidance of Potential Failure of the Mechanically Stabilized Earth Wa!! o

Inclusion of mechanically stabilized earth (MSE) walls in the MPU improvement projects to retain
the third runway embankment prevents the need for any further relocations of Miller Creek. as well
as reducing impacts on the functions of the adjacent wetlands. This section presents reformation
related to the stability of wall and the potential for impacts related to MSE wall failure.
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Table 8-4. ]D-basin mitigation credit for proposed fill of ]$.33 ac of wetland at ,Sesttie-Tacotm |nternatlonsl

A_rporL
Mmganon Cte_t '

In.B=cm Mine.-on Mmgauon Acreage (Acres_

Wetland RetloralJon - Credit Ratios 1:1

V_ca Farm 6.13 6.13

Wetland Enhancement - Credit Ratios 1:2

Vacca Farm (Farmed Wetland, Other 4.87 2.-,4,4
Wetlands)

Wetlands in Miller Creek Buffer 4.17 2.09

Tyee Valley Golf Course Wetlands 4.50 2.25

Buffer Enhancement - Credit Ratios 1:5

Miller Creek Upland 24.00 4.80

Vacca Farm 3.79 0.76

Lora Lake 0.60 0.12

Other Actions (no credit assigned)

Miller Creek Channel Replacement

Miller Creek In-Snum Enhancement Projects

Miller Creek Drainage Channel Replacement

Trust Fund of $300.000 for Miller and Des Momes Creek Basins

Total In-Basin Mitigation 48.06 18-58

• Washington State Deparunent of Ecology 11/30.@9 ch-aftCompensatory Wetland Mingauon Banks guidelines (WAC
173-700). These draft gtadelmes were used since they provide the credit ralios for buffer enhancement.

Table 8-5. Out-of-basin mitigation for proposed fill of 18.33 ae of wetland at Sea-Tae Airport.

Mirtganon Credit '
Out-of-Basra Mingation Miugation Acreage (Acres)

Wetland Creation - Credit Ratios 1:1

Auburn Wetland Creanon 34.56 34.56

Wetland Enhancement - Credit Ratios 1:2

Auburn Wetland Enhancement 6.00 3.00

Buffer Enhan_t - Credit Ratios 1:$

Auburn Upland Buffen 15.00 3.00

Total Out-of-Basin Mitigation 55.$6 40.._

' Wa.qungton State Department of F.cology 11/30/99 Drift Comtmnuttory Wetland Mmgatton Banks guidelines (WAC
173-700). These drill gmdelmes were used since they provide the credit ratios for buffer enhancement.
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There are a number ofdesi_m and construction measures that arebeing used to prevent failure to the
proposed MSE walls located greater tha.n 70 fi _om Miller Creek. No MSE wail thal has beer,
aesL_medand constructed _ith the techniques described herein has ever catastrophically failed
Desi_m of the MSE walls includes analyses to yetiS" adequate factors of safer,." for each of several
potential fa/lure mechanisms wh/ch can generically be categorized as internal stabiliD', sliding:

- overturning; global stabilib,; compound stabilib'; and beanng capacity. Each potential failure mode
is evaluated for both static and seismic conditions. In addition to checking that adequate factors of
safe_, exist for each of these potential failure modes, the design approach miiized by the Pun also
includes verification of acceptable deformations for the walls and thelr foundalions. Mechamca])_
stabilized earth (MSE) is more stable under seismic conditions than unreinforced fill soils, and the
Port of Seattle is going beyond conventional standards of care to prevent the risk of off-site impacts.

Desi_m of the Third Runway MSE walls _ill generally conform to criteria in the current
specifications developed by the American Association of StateHighway and Transponmmn
Officials (A.ASHTO). The AASHTO criteria are the same en_neenng methods used for design and
construction of highway bridges and other important s_ructures where performance is essential to

protect public safe_, and well-being. The AASHTO standards are regularly updated to incorporate
improvements in engineering practices, based on the engineering evaluations of wails sub)ect to
earthquakesatKobe.Japan.NorthridgeCaliforniaandotherseismicevents.

ConsistentwiththeAASHTO standards,theThirdRunway MSE wailsarebeingdesignedfora
large eannquake with a nominal 475-year return period. However, the Pun's des)gn will exceed the
A.A.SHTOcriteria in several important ways. The Pun has used a site-specific probabilistic seismic
hazard assessment (PSHA) to select the peak horizontal ground acceleration used in the design
(0.36g) which is about 10-percent higher than the AASHTO default level of earthquake
acceleration. Desi_ will use the same minimum factors of safety specified by A,ASHTO; and
maximum allowable stress in the reinforcing will be much lower (i.e. safer) than are used in design
of some bridges and other types of structures. Finally, the Port's design incorporates a separate
finite-differenceanalysissteptoyetiS,acceptablelevelsofstressand deformationsintheMSE
walls,whichgoesaboveandbeyondtheA.ASHTO criteria.

Inadditiontotheseismicdesignprovisionsoudmedabove,thePun hastakenanumberofstepsto
avoidriskofinstability,or otheradverseoff-siteimpactsfromtheMSE walls,in severalother
imponamways.Theseinclude:

• Completionofdetailedexplorationsandin-situteststothoroughlyandcompletelyidemify
conditionsinthesubgradesoilsthatwillsupporttheMSE walls;

* Replacementorimprovementofsub_adesoilstosupporttheMSE wails;

• Developmentof"constructionqualitycontrolspecificationsby a subconsuitan{firmthat
specializesinMSE walls,andwho hassuccessfullycompletedmore thanI0MSE walls
exceeding90flinheight;and

• Useofselectsoilmaterialsforconstructiontoprovidegooddrainagebehindandbelowthe
walls;
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• Continued use of independent technical reviews for desi_m and construction plans, bx

outside experts.

Inadditionm themeasur=sdescribedabovetopreventcatastrophicfailures,thePon's construczmn

plansincludea number of measurestoavoidtheriskof wetlandimpactsdue tominor structural

damageswhich couldoccurduetosizableearthquakes,and toenablelong-termmmntenance should

it be needed. These include construction o/a permanent restricted-access road alon=_ the base of the

wails; construction of temporary, and permanent runoff controls, and protectmn and maintenance of
wetland buffers to prevent temporary. (construction-related_ and permanent offsite impacts related to
wallconstruction.

Seattle. Biologtcal Assessment 8-8
STIA Master Plan Update Improvements June 14. 2000

.$55-2912.001 {48)

AR 044855



ir

!
i

AR 044856



9. EFFECTS DETERMINATION FOR LISTED SPECIES

The following subsections presen_ a detailed descnption of the effects of the proposed .Mas,,er Fiat.
Development projects on pathways and indxcators of chinook salmon and huh iron:. The effect._ e:
the projects are evalualed based on cntena (no effect, may effect, beneficza_ msxcnifican',, and
discountable) defined by the N_I_FS. Washinmon Habitat Conser,'ation Bran:h in: .4 Gu:,fc r,_

Btologtcal Assessments ('N.,qVIFS1999b) and 3Iakmg Endangered Species .4c: Dctcr,:m,:_o_'.¢ _'
Effect for hldn'Mual or Grouped Actions at the Watershed Scale ('N,'MFS 1996):

The analysis of effects is summarized for key project actions according to how they may affect
pat.hways and indicators of properly functiomng salmon habitat. These actions are:

• Effects of constructing raroiects in uplands. This analysis considers effects of soil
dtsmrbance and stormwater management on construction sites as the pnmar 3"pathwa.v that
could affect salmon habitat. This analysis also considers the s_maificance of altenn_, or
eliminating wetland and stream habitat, and the new mitigation created in both the Miller
and Des Moines Creek basins. Simaificant pathways of these actions are direct alteration of
habitat and construction impacts (including stormwater runoff).

• Effects ofconstructin_ proiects in the Green River Watershed. The off-site wetland habnat
mitigation in Auburn and new water tower construcuon are the only actions in the Green

River Watershed. Construction of the new water tower will result in no change in
imper_-ious surface or land use types. Consequently. potential pathways affecting salmon
habitat are only construction impacts (dewatenng and stormwater runoff).

• Effects of operation. This analysis considers operational effects of Master Plan projects and
mmgauon on salmon habitat. The pnmar3' pathways affecting habitat are the habitat

benefits derived from mitigation, the effects of stormwater runoff {quality and quanut.v) on
habitat at the mouths of Miller and Des Moines creeks, and potential spill of hazardous
matenals.

• Effects of groundwater removal as mitigation for potential impacts to baseflo_v in Des
Moines Creek.

Finally. a summary of the effects determination for essential fish habitat, marbled murrelet, and bald
eagle is included in this section.

9.1 EFFECTS ANALYSIS FOR CHINOOK SALMON

9.1.1 Direct Effects

9.1.1.1 Miller, VCalker, and Des Moines Creek Basins

Chinook salmon have not been documented to occur in the Miller Creek or the Des Moines Creek
basins upstream of their confluence with Puget Sound. Therefore. construction and operation of
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MPU pro3ectarenot expectedto directh,effectthe freshwater lifestagesor criticalhabna:of
cnmook saimon. Althoughresultsof theactionareintendedto improvehabita:condmons for

salmonidsin the MillerCreek and Des Momes Creek basins{throughincreasedstormxva,e.'-

managementand habitatrestoration),furoreuse ofthestreamsb.vchinook{I.e..throughstraym,=:

from otherbasins)isunlikely'and not expected.The overallcharacteristicsof thesebasins.

includingspawning subsn-ateaccumulationsand particlesizes,sn-eamwidth,and hvdrauhc

- conditionsappearinadequateto supportchinookon a long-termbasis,even under restored
conditions.Therefore,sincechinooksalmondo not occurin thesebasins,constructionand

operationoftheprojectwillhaveno effecton freshwaterstagesofchinooksalmoninthepor_lons

oftheMillerCreekorDes MoinesCreekbasinslocatedupsn'carnoftheesmanne bounda_. As

chinookdo notoccurwithin1.5milesoftheprojectarea.allof thepotentialdirectimpactson
chinookinthefreshwaterenvironmentarediscountable.

Intheunlikelyeventthatadultchinooksalmonshouldsway"intoMillerand Des Moines creeks.

constructionand operationimpactson waterquality,and creekhabitat"'arenotlikelytoadversel}

affect"thisfish.Withoutappropnat¢spa_ing conditions,thesestrayswillnotspa_ and thus

juveni]echinookwillnotbe exposedtoan},minorchangesinwaterquality'or improvementsto
creekhabitatorbuffers(Tables9-Iand9-2).

9.1.1.2 Miller and Des Moines Creek Estuaries

No direct modification of habitat in the Miller or Des Moines creek estuaries or nearshore habitat
will occur.

9.1.1.3 Offshore IWS Outfall

No modification or construction of the IWS ouffa]] will occur. Indirect impacts resulting from
operation are described in Section 9.1.2.

9.1.1.4 Auburn Wetland Mitigation

No modification of habitat in the Green River will occur, and use of erosion control BMPs will

assure water quality impacts to the river wilt not occur. Discharge of construction dewatering will
occur through existing ouffalls and discharges will meet water quality standards protective of fish.

9.1.2 indirect Effects

Potential indirect effects related to the project include:

• Effects of altered hydrology and sediment transport on small estuaries and nearshore habitat
potentially used by chinook salmon at the mouths of Miller and Des Moines creeks.

Changes in stream hydrology that will occur as a result of the project are insignificant and
discountable; therefore, there will be no detectable hydrologic effects on the estuaries.
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• Effects of altered water quali_.' on small estuaries and nearshore habltat potentlall.v used b\
chinook salmon at the mouths of.Miller and Des Moines creeks. Chinook salmon currentt3

use the lower reaches of area rivers ti.e.. Green. Puyallup) where detaiied studles sho_

lower water qualits" than that found in Miller or Des Momes creeks. B.XfPs and other
mitigations detailed earlier _ill maimam the currem suitabillv,.' of the lower reaches of these
creeks and their estuaries for chinook salmon.

• Effects from increased rates of discharge of treated storrnwater from the Midway Sewer
Dismct marine outfall. Increased discharge rates could potenually increase the exposure of
marine organisms to treated stormwater. The ouffall discharge point is benveen 150 and I -_
fi deep and 1800 ft offshore (MLLW). Predicted concentrations of stormwater consutuents
discharged from the IWS outfall will be below adverse effects concentrauons for adult
chinook salmon.

9.1.2.1 Miller, Walker, and Des Moines Creeks

As stated earlier for construction impacts, in the unlikely event that chinook salmon adults stray into
either Miller or Des Moines creeks, the effects of the MPU projects are "'not likely to adversel._
affect" these fish. This analysis is based on the effects of these actions which will either restore or
maintain the relevant pathways of exposure (see Tables 9-I and 9-2).

No effect on listed species would occur from m'oundwater withdrawals for baseflow aum'nentation.
The Des Moines Creek Basin Plan (Des Moines Creek Basin Committee 1997) describes the well as
extending to a depth of 600 ft below the surface and is cased to almost 200 ft. Water drawn from
the well would almost certainly have no effect on flow levels in the Creek. Groundwater sources

which the well draws upon are below sea level and are on their way to discharge directly to Puget
Sound or potentially other deep wells in the general vicini_,.,. Water quality samples from the

existing well show that the wel] water is suitable for use in aum'nenting flow in the Creek dunng
summer months. Given that the well is currently used for irrigation, no change in baseline is
anticipated.

9.1.2.2 Miller and Des Moines Creek Estuaries

Downstream indirect effects of project construction were evaluated for chinook and their identified

critical habitat at the outlets of Miller and Des Moines creeks. This ana}ysis considers the effects of

soil disturbance and stormwater management during construction and operation as the primal'
pathway that could affect chinook salmon and their critical habitat downstream of the construction
area (Table 9-3).

Determining the effects of MPU construction invoh'ed identifying baseline conditions and
considenng the effects of construction relative to these conditions. This "matrix of pathways and
indicators" has been modified from the standard table recommended by USFWS and NMFS to
address pathways specific to estuanne and nearshore environments.
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Constructionof thethirdrunwa.vcrnbanIm_entand otherMPU proleershas been plannedand

designed[omeetTESC B_fPs reqmrementsasnecessa_.topreventwaterquaht.vdc_m'aaauonm

fishhabitatand othersurfacewaters.The pro.)cctalsomeetsstatewaterquahtystandards(WAC

173-201A)and Ecolo_,(19921)testmanagernentpractices.Specifica.ll.v,waterquahtystandards

statethatdischargesshallresultinno increasesinturbidly'intherecewingstreammore than5
NTUs above back_ound (upstream)conditionswhen backmound is50 NTU or lessor register

more thana I0 percentincreaseinturbidi_'when back_ound exceeds50 N-I'L'.For theThird
Runway embankment, the planned construction methods are desimaed to meet these standards.

including advanced stormwater treatment, are described in Appendix D and Section 7.1.._.2. These
methods _511be adapted to other construction projects at STIA as appropriate and necessary.

Construction of the NrEPL in the summer and fall of 1997 demonstrated that full implementation of
standard TESC BMPs alone were inadequate to allow discharges to meet the state water qualuy
standards. Therefore. in Autumn 1997. advanced stormwater treatment systems were implemented
to treat NEPL construction runoff. Following implementation of these systems, all stormwater

discharges remained in compliance _ith water qualiv,, standards identified to be protecuve of
chinook and their critical habitat. These treatment systems were later implemented on other

projects, including the 1998 and 1999 emban_nem construction phases. Dunng the 1998-1999 we_
season (a period of record rainfall at STIA) construction stormwater discharges remained in

compliance with standards. The successful application of these methods on large construction
projects over more than m'o years provides reasonable assurance that future construction
stonnwater discharges will comply with water qualin' standards, and that sedimentation or turbidin'
impacts to downstream surface waters will not occur, and that chinook salmon or their habitat will

not be significantly altered.

Since there is no "knox_ natural production of chinook in Miller or Des Moines creeks, any juvenile
chinook found near the mouths of the creeks would likely be from natural production in adjacent
river systems (i.e., Green and PuyaIlup Rivers). Studies of juvenile chinook behavior in estuarine
and manne environments have generally found that chinook fry and presmolts remain near their
natal rivers and initially do not mira'ate far in the nearshore environment (Argue et al. 1985; Fisher
and Pearcy 1990; Healey 1980a, 1982; Le_T and Nonhcote 1982). Thus, veo' few juvenile chinook
would be expected in very shallow water near the mouths of Miller and Des Moines Creeks. even if

chinook populations were to fully recover in nearby nver systems. Older juvenile chinook

migating past the two creeks would be expected to be in deeper water (Argue et al. 1985; Healey
1980a, 1980b; Dawley et al. 1986; Weitkarnp and Schadt 1982).

As discussed in Section 7.1.4.1, water quality, treatment BMPs for STIA will serve all new PGIS

and will be retrofitted for existing PGIS where practicable. Treatment will be provided for PGIS
totaling 189% of the new project PGIS, exceeding WSDOT's ESA guidance criteria for No Effect

(Appendix C). Other source control and off=site mitigation activities will also protect and improve
water quality (see Section 7.1.4).

BMPs will minimize any impacts of aircraft de-icing and anti=icing chemicals applied at STIA.
Tenants at STIA use a variety of different formulations, with propylene glycol-based Type I fluids
being the predominate type, followed by ethylene glycol Type I fluids and then Type It and Type IV
fluids, both propylene glycol based. Application of these formulations can result in detectable
concentrations of ethylene and propylene glycols (and, presumably, associated ADAF additives for
each formulation) in storrnwater discharged to Miller and Des Moines creeks, as well as to the IWS
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outfall. Comparisons of predicted .&DAF formulations at all three potential exposure locauons
indicates that maximum concentrations of all four ty'pes of anti-icing and de-icing fimds used al
STL-Xare present at concentrations of at least seven times below their relevant toxtclt.v thresholds

Observations followin_ ground anti-icing and de-icing in December 2998 and Februa_ l oo,_
demonstrated that DO _9 in the streams remained above 8.0 m_. (Cosmopolitan 2999k a level

above which no impairment to salmonids is expected (Des Moines Creek Basin Commznee 199" 1

Current water quali_' in highly urbamzed chinook-bearing rivers such as the Green Duwanlish, as
well as its estuary and EIIiott Bay, is adequate to sustain salmonids, including chinook. Amphipods
in the Duwamish Estuary pose no survival risk to salmon smolts (King Count.' DN'R 1999ci.
Current water qualiD, in Des Moines Creek is adequate to support salmonid uses (Des Moines Creek
Basin Committee 1997). Since in.stream water qualiD, after MPU is expected to be at or better than
presem conditions (see Tables 9-I and 9-3), esmanne contamination greater than that seen in the
lower Duwamish and Elliott Bay is unlikely. Since studies have not been conducted on the bemhos
and sediment quality" offshore of Miller and Des Moines creeks, additional assessment of chinook
rearing habitat quali .tywould be speculative.

9.I.2.3 Offshore IWS Outfall

BMPs will also minimize effects of ground anti-icing and de-icing chemicals applied at STIA.
Snow in contact with de-icing compounds is collected so it melts in facilities draining to the IWS
This practice minimizes de-icing compounds in runoff reaching Miller, Walker, and Des Moines
creeks.

Older juvenile (e.g., > 90-100 mm Total Length) or adult chinook can be present in deeper water
offshore of Miller and Des Moines creeks. Effects on offshore water quality, bemhic deep-water
habitat, and overall deep water rearing conditions are not expected to be measurable after
implementation of the MPU improvement projects. Thus. direct or indirect effects on potential fish
and invertebrate chinook prey are unlikely.

Treated discha_e from the IWS joins output from the Midway Wastewater Treatment Plant and is
discharged to Puget Sound at a depth of between 156 and 178 fl (MLLW) at 2,800 fl offshore.

While it is unlikely', adult chinook and bull trout could forage for bait fish at this depth, in contrast,
juvenile chinook fry and pre-smolts rear and forage in shallow water (< 3 m) (Dawley et al. 2986:
Stober and Salo 1970: Weitkamp et at. 1981 ). MacDonald et at. (1987) noted that juvenile chinook
were rarely' seen deeper than two meters: when found in deeper water, very few were seen near the

bottom. Thus, no direct or indirect effects on juvenile chinook are expected from the deepwater
outfall.

9.1.2.4 Ne_ Water Tower and Auburn Wetland Mitigation

Construction of the wetland mitigation area and the new water tower are the only MPU
improvement actions in the Green River watershed. Project activities at lids site include
construction dewatenng facilities, access roads, creating or enhancing wetland habitat for wildlife,

59

Low DO Is the prm_ry, potennal envu_onmemal m_pact of de-icing compounds on recewmg waters.
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and constructing the water tower. Potential pathways affecting salmon habltat for this pro)ec: are
constructlon impacts that include dewatenng, eromon, and storrnwater runoff from unn._veJ
temporary access roads (Table 9.-4).

Adherence to BMPs for construction storrnwater management and erosion control will ensure no

direct impacts to fi'eshwmer stages of chinook salmon in the Green River occur and that
downstream habitats will be protected. Construction BMPs similar to those described above for

MPU projects construction, including advanced storrnwater treatment when necessary.', will be
implemented for the wetland mitigation construction. Discharge of" construction dewatenng _vill
meet state water quali_, standards and NPDES construction permit requirements. Dewatenn_
discharge _411be at rates low enough to prevent bank or other erosion. Dewatenng may occur
dunng _'o construction seasons between May and September. No change in nmoffwill result fi'om
the new wmer tower construction as this action will not change impervious surface draining to
Gilliam Creek through ouffalls 012 and 013. and no change in water qualin' will occur because land
use type will not change. V,rhile adult salmon are present in the Green River within the range of
these months, they would not be affected because discharges would meet water quality standards
and would be minor relative to the large baseflows of the Green River. Therefore. no downstream
effects are expected to result from the project. Nearshore marine habitats several miles downstream
of`the project will not be affected.

9.1.2.5 FAA Tower and Other Navigation Aids

STIA projects implemented by FAA to improve or relocate navigation facilities and aids (e.g.,
TRACON 6°, ASP,, ASDE, or other NAVAIDS) (see Table 3-1) are not located in wetlands and

streams. These projects will be constructed using all stormwater quality and water quantir>.
mitigation identified for other STIA projects, including TESC to meet NPDES requirements _) and
N,'MFS stormwater guidelines for "'may affect" but is "not likely to adversely affect."

The Airport Traffic Control Tower currently under construction on a site previously developed with
paved surfaces, and buildings, will not change baseline water quality conditions in Des Moines
Creek. The site is located 2.5 miles north of the creek, and over 5 stream miles from the mouth of"

the Des Moines Creek where chinook salmon could occur. The project includes extensive TESC
BMPs to assure water quality standards are met. These include:

• Use of water trucks, wash down, and sweeping to control dust,

• Use of straw bales and filter socks at all existing stormwater catch basins,

• Covering of stockpiled construction materials, and

• Completion of all work in accordance with the existing NPDES permit.

_' Asa futurefederalacnonthat isnot apan of the STIA MPUtmprovements,the effectsof consu'uctmgandoperanng
theTRACONfaciln3'willbe determinedmconsultanonvnth theServiceswhen_s projectgoes forwardm the furore.
61

Approved by the Depar_ent of Ecology on March 3, 2000.
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Since no new impervious surface will be created, baseline runoff and water quahr3 condmons s_iif
not chant, e. However. the 2.5-acre site is part of the STIA-_fPU are that ,,,.ill be retrofined wtt:_

water qualit2,.' and water quanti_' BN{Ps Ito occur in conjuncuon _5th redevelopment of large:
portions of the northeast area of the airfield). Implementation of construction BN_s and no change
in maper_ious surface assures that the pr_ect will have "'no effect" on chinook salmon that ma._
occur in creek estuaries more than 5 miles from the project site.

9.1.3 Inter-related and Interdependent

As explained in Section 3.2. the projects included in the _U Actions tsee Table 3-1 and Section
3.1) include all inter-related and interdependent actions associated _ith the Master Plan Lpdate
Therefore. all effects from interdependent and inter-related actions have been discussed above
Environmental mitigation, utili_' improvements, transportation maprovements, etc. needed to perrmt
or support MPU actions have been described and evaluated above. MPU projects associated with
the proposed action are necessary to accommodate existing and future air transportation needs of the
region. These needs are largely generated by past and ongoing economic m'oxx'th in the Puget
Sound region, including the increased use of air travel by the public. Airport expansion is largely
reactive and not anticipated to induce _o_'th and generate cumulative impacts that would not
already occur for other socio-economic reasons.

9.1.4 Cumulative Effects

Under ESA, cumulative effects are those effects of future state or private activities, not involving
federal activities, that are reasonably certain to occur within the action area of the federal acuon
subject to consultation [50 CFR 402.02]. For the STIA MPU action areas, these actions could
include development of residential and commercial properties on private or airport property.
improvement of local transportation systems, development of property for local government
infrastructure, installation of the fuel hydrant system 6'. etc. Projects that receive federal funding or
require federal permits are not considered in this section since they must be reviewed independently
under ESA. Since it is unlikely that simaificant projects will be developed near chinook salmon
habitat (i.e., the small estuaries at the mouths of Miller or Des Moines creeks], the potential
pathways affecting chinook salmon are indirect throu_a changes in stormwater hydrology and water
quality in the upper portions of the watersheds.

Cumulative direct and indirect impacts to chinook salmon freshwater habitat will not occur from

other development projects in the basins because freshwater habitat for the species does not occur tn
the Miller and Des Moines creek watersheds. Since future development (including potential
redevelopment of borrow or acquisition areas) will comply with existing or emerging standards
required to protect and improve the environment {stream habitat, water quali_, stormwater
quantity) for salmon species, habitat in these creeks should improve. These standards should

protect water quality., stream hydrologic conditions, stream habitat conditions, ripanan buffers, and

62
The fuel hydrant system is an underuound pzped fuel dlstribunon system designed to transport aviation fuel from

storage facilmes to aircraft gates and _s intended to replace the use of refuehng trucks.
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wetlands. Protection of habitat and water quali_ in the streams will elimmate sig'nifican:
downstream effects to estuanne areas at the creek outlets.

Other potential projects in the vicini_' of the off-site wetland mitigation project in Auburn could
affect chinook critical habitat in the Green River. These include a proposed trail, improvements to
277 mStreet, and development of private property to commercial or residential uses (these prqlects
are presumed to be associated with federal actions associated with federal funding, wetland impacts.
and, or floodplain alterations and should not be considered in cumulative impacts analvms m the
BAj. The trail prqiect is proposed on counD' pmperD" in the riparian buffer of the Green Raver
Development of the trail project could reduce the restoration potential of the riparian area: m
particular, the trail could restrict the ability, of a restored riparian buffer to deliver wood to the Green
River channel.

9.1.5 Determination

When the potential direct, indirect, and cumulative effects of the proposed STIA .MPU
improvements are considered, relative to all life stages of chinook salmon or their habitats in both
freshwater and nearshore marine environments, in the Miller Creek. Des Moines Creek. and Green

River basins, we conclude that the projects "may affect," but are "'not likely to adversely affect" this
species.

9.2 EFFECTS ANALYSIS FOR BULL TROUT

The effects analysis for bull trout presented here incorporates the same analysis for chinook salmon
presented in Section 9.1. The analysis is summarized below.

9.2.1 Direct Effects

Bull trout are not knox_'nto occur in small creeks, such as Miller and Des Moines creeks, that drain

directly to Puget Sound. They have not been found in recent creek evaluations (Batcho personal
communication 1999; Des Moines Creek Basin Committee 1997). Bull trout do not reproduce or
rear in these creeks on a year-round basis (Section 5.2.1 and below). Therefore, construction and

operational phases of the proposed action will have no direct effects on juvenile freshwater-reanng
phases of bull trout in Miller or Des Moines creeks.

9.2.2 lndirecl Effects

9.2.2.1 Miller, Walker. and Des Moines Creeks

Based on evaluation of the potential for bull trout to strav or forage in Miller or Des Moines creeks

(Section 5.2), the potential for indirect impacts to bull trout in the freshwater portions of the creeks
is discountable. Bull trout have not been observed in these or other similar sized creeks that drain
directly to Puget Sound.
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9.2.2.2 Miller and Des Moines Creek Estuaries

Esnlarine areas at the outlets of Miller and Des Moines creeks could potentmlly be used r,_

anaaromous phases of bull trout. Improvements and protection of water quality and stream hahn;a:
conditions in the streams _ill eliminate sic,nificant downstream effects of the prolects that m_ght
occur in esmanne areas at the creek outlets.

Proposed stormwater detention facilities and base flow mitigation will prevent the potential of
altered hydrolo_' and sediment transport processes to impact the estuaries and nearshore habnat
potentially used by bull trout at the mouths of Miller and Des Moincs creeks. Sit,nificam changes zn
stream hydrology will not occur as a result of the project: therefore, there will be no hydrologic
effects on the estuaries.

As discussed in Section 9.1, strict adherence to BMPs will protect these nearshore waters from
downstream water quality, effects during project construction phases. Stormwater treamaem and
riparian restoration associated with the project will improve the quality of waters discharged from
Miller and Des Moines creeks. If stormwater facilities are properly maintained, no downstream
effects on marine habitats are expected during project operation. Thus, the projects would not
impair the potential use of the nearshore manne area by adult bull trout. We conclude that
construction and operation of the project is unlikely to adversely affect bull trout that may
seasonally inhabit nearshore manne waters near the outlets of Miller and Des Moines creeks as well
as any adults that may stray in these creeks on an extremely infrequent basis. BMPs and other
mitigations detailed earlier win maintain the current suitability of the lower reaches of these creeks
and their estuaries for bull trout.

9.2.2.3 Offshore IWS Ouffall

Effects from increased discharge rates of treated stormwater from the IWS outfall could potentially
increase the exposure of manne o_anisms to treated stormwater generated by MPU projects The
ouffall discharge point is between 156 and 17g fl deep and 1,800 fi offshore (MLLW). Since bull

trout are not expected to forage this deep, no direct or indirect effects on bull trout are expected.

9.2.2.4 Auburn Wetland Mitigation

Potential indirect effects on habitat for bull trout in the Green River near the Auburn wetland
mitigation and water tower construction projects are the same as discussed for chinook salmon.

Construction and operation is unlikely to adversely effect the species or its habitat.

9.2,2.5 FAA Tower and Other Navigation Aids

As explained for chinook salmon in Section 9.1.2.5, the Airport Traffic Control Tower project will
not alter baseline water quality or quantity conditions in Des Moines Creek or in the creek estuary,
located over 5 miles away, where bull trout could occur. For this reason, and as a result of tlae

extensive TESC BMPs and compliance with the existing NPDES permit, the project will have "'no
effect" on bull trout.
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9.2.3 Cumulative Effects

Cumulative effects of pro)ects near STIA are unlikely to effect bull trout because the specles doe._
not occur in the affected watersheds, and is unlikely to occur there m the future. Any m&rec'

impacts associated with other projects planned in these basins will compl.v with exlstmc or
emermn_ development standards required to protect habitat for fish species. These standards %rill

_ protect _'_ater quality, stream hydrolomc conditions, stream habitat conditions, riparian buffers, and
wetlands. With existing and emermng regulations, habitat and water qualiD' conditions in the Miller
Creek and Des Moines Creek watersheds are likely to improve or remain at their current condmon.
whether or not other development m the watershed occurs. No indirect or cumulauve effects on bull

trout are expected to result from operation of the mitigation site near the Green River.

9.2.4 Determination

Based on consideration of the various life histories and associated habitat requirements of bull trout
in both freshwater and manne environments, the potential direct, indirect, interdependent rater-
related, and cumulative effects of the construction and operation of the STIA Master Plan

Improvement projects "may affect," but are "'not likely to adversely affect" for the action area
evaluated.

9.3 DETERMINATION OF EFFECTS ON ESSENTIAL FISH HABITAT

This determination of the effects of the MPU projects on EFH is made pursuant to section 305(b)(2)

of the Magnuson-Stevens Act. Under this act, Federal agencies are required to consult with NMFS
regarding any of their actions authorized, funded, or undertaken, or proposed to be authorized.
funded, or undertaken that may "'adversely affect" EFH. "'Adverse effect" means an)' impact which
reduces the quality and, or quamiD' of EFH, which can include direct (e.g., contamination or
physical disruption), indirect (e.g., loss of prey, reduction in species' fecundity), site-specific or
habitat-wide impacts, including individual, cumulative, or synergistic consequences of actions.

Cumulative impacts are incremental impacts, occurring within a watershed or marine ecosystem
context, that may result from individually minor but collectively significant actions. The
assessment of cumulative impacts is intended in a generic sense to examine actions occurnng within
the watershed or manne ecosystem that adversely affect the ecological structure or function of EFH.
The assessment should specifically consider the habitat variables that control or limit a managed
species' use of a habitat, h should also consider the effects of all impacts thai affect either the
quantity or quality of EFH.

For any Federal action that may adversely affect EFH (except those activities covered by a General
Concurrence) Federal agencies must provide NMFS with a written assessment of the effects of thai

action on EFH. Federal agencies may incorporate an EFH Assessment into documents prepared for
other purposes such as Section 7 Biological Assessments.
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An EFH assessmentmustcontain:

• A descriptionoftheproposedaction:

• An analysisoftheeffects,includingcumulativeeffects,oftheproposedactionon EFH. the

managedspecies,andassociatedspecies,suchasmajorpreyspecies,includingaffectedlife

history,stages,

• The Federal agency's views regarding the effects of the action on EFH: and

• Proposed mitigation, if applicable.

The earlier chapters of this document present a detailed description of the proposed action and the
relevant environmental impacts associated with the MPU projects. The following sections present

the analysis of effects and a determination of these effects on EFH identified under the Magnuson-
Stevens Act.

9.3.1 Direct Effects

Essential fish habitat for the CPS fisheD' and West Coast m'oundfish_>is not knoxxaato be present in
small creeks, such as Miller and Des Moines creeks, as all lifestages of these fishes present in the
Action Area reside in manne waters. EFH for these species will be found in the estuaries of Miller
and Des Moines creeks as well as the general location of the IWS outfall.

As discussed in Section 9.1, strict adherence to BMPs will protect these nearshore waters from

downstream water quality, effects during project construction phases. Stormwater treatment and
riparian restoration associated with the project will improve the qualiD' of waters discharged from
Miller and Des Moines Creeks. No downstream effects on EFH are expected dunng project

operation if stonnwater facilities are properly maintained. Thus, the projects would not impair
potential use of EFH by these commercially managed fish. We conclude that construction and
operation of the project is not likely to directly adversely any EFH in the Action Area.

9.3.2 Cumulative and Indirect Effects

Potential indirect impacts of STIA Master Plan Improvements to ESA listed species are discussed
extensively elsewhere in the BA and include:

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

6.;
As identifiedm Section5.3.3. N_tFShasnotyet IdemifiedEFHforPacificCoastSalmon.Therefore.PacificCoast

Salmonwerenotevalumedbeyondthatconductedforchinooksalmon.
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• Effects of altered water quali_' on EFH present at the mouths of Miller and Des Momes
creeks. BMPs and other mitigations detailed earlier will not reduce the quaht.v or quanttt.x

of EFH present in the estuaries of Miller and Des Motnes cricks.

* Effects from increased rates of discharge of treated stormwater from the Midway Server
District marine outfall. Increased discharge rates could potentially reduce the quattt.v of
EFI--Iin this localit3'. The rapid levels of dilution achieved after discharge of effluent from
this outfal] will reduce chermcal concentrations below an,,' level that will reduce qualt_ or

quantity of EFH in the vicinity of the outfall.

Cumulative effects associated _dth the project are unlikely to affect EFH. A.ny cumulative or
indirect impacts associated v,ith other projects planned in these basins will comply with existing or

emerging development standards required to protect habitat for fish species. These standards will
protect water quality., stream hydrologic conditions, stream habitat conditions, npanan buffers, and
wetlands. With existing and m'ncr_ng remdations, habitat and water quail .ty conditions in the Miller
Creek and Des Moines Creek watersheds are likely to improve or remain at their current condmon.

whether or not other development m the watershed occurs.

9.3.3 Determination

Based on consideration of the essential fish habitat requircrnents of coastal pelagic species fisher).

and West Coast m'oundfish, the potential direct, indirect, and cumulative effects of the construction
and operation of the STIA Master Plan Improvement projects are "'not likely to adversely affect"
any identified EFH for the action area evaluated.

9.4 MARBLED MURRELETS

Overall. marbled murrelet abundance is relatively low in the Puget Sound. There are no estimates
of marbled murrelet use in Puget Sound in the viciniD, of STIA. although there are anecdotal
obser_'ations showing that they occasionally occur in low numbers. The closest W'DFW reported
sightings of marbled murrelets in the STIA project area are from Quartermaster Harbor 5 miles
southwest of the mouth of Miller Creek. Although W'DFW is aware of other sightings near the
mouth of Des Moines Creek, WDFW suspects that the occurrences are very rare. The pnmar3.'
activity that would bring marbled murrelets to the project area would be foraging for small fish in
nearshore waters.

9.4.1 Direct Effects

Implementation ofSTIA MPU projects could potentially affect marbled murrelets in three ways: (1)
disturbance of manne birds during construction. (2) alteration of nearshore foraging habitat from
increased changes in sediment and/or water quali .ty from changes in airport runoffto Miller and Des

Moines creeks, and (3) increased chance of bird strike to breeding marbled murrelets traveling
between inland nesting areas and manne foraging sites. The Auburn wetland mitigation site is too
far from murretet nesting (in the Cascades) and foraging areas (in Puget Sound) for activities at this

site to affect these nesting and foraging birds Potential disturbance to traveling birds dunng
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wetland construction will be avoided given that murrelets travel between foraging and nesung s1_ts

dunng the early dawn hours when construction equipment would not be operatmc.

The nearest an>' STIA-associated construction actiniC' is to manne waters tpotentlal marbled

murrelet foraging habitat) is nearly 1.5 miles. This is five times the dlstance at wl'ach the USF\\'S
reL,ulates consmlcoon acti_4ties for other sensitive threatened species ti.e., bald eaglesl

Consequently, it is hic,hlv unlikely that foraging marbled murrelets would be directly affected b._
construction activities." De_'adation of the nearshore fora_ng zone is also unlikely Changes m

creek water quality, would likely be insi_mificant in the nearshore areas where marbled murrelets

forage, but these _nprovements should maimain existing conditions for foraging murrelets.

9.4.2 Indirect and Cumulative Effects

The potential for a marbled murrelet strike from increased aircraft activiv..' is extremely remote. The

presence of marbled murrelets in the marine waters near STIA is very low. No marbled murrelets
have been reported to have been struck by aircraft at STIA. While bird-aircraft strikes are of
si=Tfificant safety concern to the Port and FAA, their relative frequency su_c, est the probability of
includin_ individuals from the small population of marbled murrelets ts mszgmficant. There is no

evidence of murrelet flight tomes that would cross the aircraft approacb."depanure zones. There is

bener evidence that these birds follow river courses to inland nest sites.

9.4.3 Determination

Based on the rarity of marbled murrelets in marine waters near STIA, the lack of breeding pairs in

the action area, the distance between STIA and Puget Sound, the water quality benefits to be

derived from the MPU project improvements, and the remote probability of an aircraft striking a
murrelet, we conclude that under the range of normally expected circumstances, the project will

have "'no effect ''_ on the marbled murrelet or its critical habitat. In certain unlikely circumstances.

the project "'may affect" the species, but will not adversely affect this species or its critical habitat.

This "'noeffect" detcrmmauon is conslstent with "'mayeffect, not likely to adversely affect'" delcrmmauon made for

hsted fish species because, as shown m Secnon "].sedtrnenmuon and hydrologic condinons at the creek mouths will
not change from baseline condmons. Implememanon of consu'ucuon BMPs, operauonal BMPs. reu'ofinmg, and
other rmnganon would tmprove water quahry m the estuaries. The potennal short term impacts to water cluah_' (Le.
during mfrequem storm events_ that may effect hsted fish species, would have "no effect" on marbled murrelets who
forage several hundred feet offshore (U.S.F3,VS1996) In this locanon, the _'emendous diluuon of creek water with
Puget Sound would result m no change to baseline condmons m murrelet foraging habitat. Mum:lets have not been
observed m the acnon areadunng the breeding season since 1990, and thus. It is very.unlikey breeding buds Travehng
to nest sstes would cross the air port where they could be subject to alrsmke. Wintering birds are very unlikely to fly
east across fltght paths as they do not visit nest sstes, and move north-south along shore.
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9.5 BALD EAGLE

As was presented in Section 6.1, the Shapiro BA (1995). which the USFWS concurred writ:
December 6, 1995. concluded that the MPU pro.lects as described then were "'not likel._ to

adversely" bald e_les in the Action Area (presented in Appendix BI, The current design of the
MPU projects is unchanged fi'om that evaluated in 1995. other than the addition of new off-site and
on-site wetland and npanan mitigation. Similarly, bald eagle use of the pro)ect area is unchanged
since 1995. Therefore these earlier conclusions concerning the effect of MPU improvements on

bald eagles are still relevant. The follo_ing sections evaluate the changes in the project since 1995
and detcrmane what the effect of the all projects gill be on bald eagles.

9.5.1 Direct Effects

The evaluation presented in Section 6.1 found that there are not direct effects on bald eagles in the
project area essentially due to lack of exposure of bald eagles to MPU construction activities or
future STIA operations. This evaluation was based on the physical distance of bald eagle nests from
theprojectareaorthetimingofwhen constructionactivitieswilltakeplacerelativetotheuseofthis

areaby overwinteringbaldeagles.SimilarconclusionswerereachedabouttheAuburn Wetland

mitigationsiteconcerningthedistanceofinactiveand activenestingsitesaswellasthepresenceof

overwintenngbaldeagles.Once theAuburnWetlandmitigationsitehasbeencompleted,itislikely

tohaveabeneficialeffecton baldeaglesby providingimprovedhabitatforbaldeagleprey.

9.5.2 Indirect and Cumulative Effects

Increased future aircraft activities will not indirectly effect bald eagles in the action area based on

the analysis presented in Section 6.1. Current flight panems, coupled with the increasing use of
quieter engines, will either maintain or improve the existing baseline environment currently used by
bald eagles.

9.5.3 Determination

The implementation of the MnPU projects is not expected to adversely impact local bald eagles
(Shapiro 1995). This report agrees with previous assessments, that the project "'may affect, not
likely to adversely affect" bald eagles in the vicinity of Miller and Des Moines creeks." The overall

determination for the MPU improvements project is "may affect," but is "not likely to adversely
affect" bald eagles.
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United States Department of the Interior
FLWH.-LN'DWILDLy= S'£RVICENor-J_Pa_-_cCoast F,cort_m_on

West_a W"¢i'rm_on O_e..¢
._70_ G,;_,, Lane _ SLate I0:

Ol_ W.¢h/n_On 98501-_.19"
(560) 7.¢3-9a.*0 FAX (_60) 753-;00g

IX,¢t_aber6, 1995

JuliaLLsaT'am,
W_ldlffeEcologist

$]_iro and .-Lsso=azcs,Inc.
1201 T'airdArgue, Sake 15"00

Smr'Je. Wasm_on 98101

i_S R_: 1-3-96-I-29

Dear .Ms.Tin_:

Tiais'!_.._";.sit .,tsp.onse to Ie,ae.-sdated O_:ober 19, 1995, and November "*. 199.¢, tt'a_tmit_g ".he
BioloL':--.al..Lssessm=nm_ :o the proposed consm_on of a new par'_Llelnmway md asso_ated
raises a__ 5,-_r_ie-T_omaImm-aaat_ml.-Xirponas tm't of its Master Plan Update. The prepose_

new paraile.;runway me is located w_-_i, the City.ofSeaT_, m King Couaty, Waski=_on.

Suici,_-.RimcDrma_onv,xs provided to d_er-_ine the effec'_ of*-h/t project and :o conr2ude wh¢'her
th/s project is likdy to adversely a.ff_. He peregr'.nefalcon and bLldeagle. However, n:tmlataotxs
impl_..._---:ting50 L"FR§.t02.I._of He ;:ndaagertd Spe_es Act of 1973, as amended (Act), stipulate
thatthe L'.$. Fish md %_dlife Service (Service) concm-c_act may be provided only to de involved
federai agency which, ia _ case, is the Federal AviationAdministr_on (I:AA).

To tx-p=ike de tmironmemal re,view ImXa_ you may.¢oasiderthis proj_'t to be in compliance with
tim rtquirtmaem of S_on 7(aX2) of He Act if'elmFAA agrees with your finding of"not likely to
adversely a_ect" the p_.e_'me ¢=Iconmd b_ld eagle. To conclude de con.mkation process, we
request a copy. of the FAA Detcrminanon of Efftct, for our records. Please use the Service's
r_'erencenumber(]-3-96-I--'.9)when_g thecorrespondencer_!uest_d.

T'msprojectshouldbermn_.v'_d_ new im'orm_onrev_sthattheactionn-_yafl'e_listedspecies
or _n..ticaJhabitat m a manner or to an _cttm not considered m ttas consulumon; if the action is
subsequently modified in a raanntr, that c__,_,sesan effec-:to the listed species or critical habitat that
was not :onskiered m this consultatiom andvor if a new species is Listedor crmc_l habitat is
desi_'.ated :.hatmay be a.ff'e_ed by ".hJsproje_..

A-43
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_ rm=o_.sfDil/aes_er _e .4.=.pieasecoma= je._.'-2aasax(360)"._3..6045or/',,-.Vlic_.._sof
_/" s_ffa_ _e 1_'= _''_ phon_add_.

S_._AA./I-3-96-I-29

A-,1.4
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Dscembe: 14, 19_5

Me. Davld Fzedez'_ck
U.S. Fish and Wllc_f8 Se:"
No:%h PacAf_,c _oas1: Eca:eg:
We=ce:n Waah_ng_ccm o_._ce
3704 GZif_u Lane 3.Z., Su:L_e :.02

01ympAa, _ 9850:.-2192

(Rcfa.ce._ca N_anbe= 1-3-DG-X,,29)

Des: I_. Fzede:ick:

Th_s is An :aspense Co youc ltcce: of Decembe_ 6, 1995, Co ShapA:o and
AsaocAaces, :equesc_ng a c=py of auz Decez_Jsac_on of 2_£ecc rega:c_af Ch¢
_tcencl¥ ZdencA_l.ed balcl eagle n©aC net: Angle Lake.

Znc.loged AS it copy of the £cldend-,n Co C/so BAolog_cal Asse:amonC .go: Bald
Zagles and Pe:egc_ue F_lcon: p:epared £a= the 3ea-Tac _Lrpo_c Naace: )lan
Updace. The FA_, _n coope=acAon _Ch the Pore at Seattle, has deCe_a_ned
Cl za= _e pzoposed action As unoc 1Akr_y co aave=se£y a_fecC" the =ecancly
:LdcnC.t,Z:Ledbald eagle nest nee: AngAe _kc.

Thank you foz _ou: sxpectA_Aous =evA4mv an_ con_czence w_h 1:his
c_ecez_naCAon,

S_'_ce:ely,

OP.I_IN_.Sl6_DBYD_NISOSS_KOP

I._nvi=oza_enr._t _:oceccAon :Spec:.l.aAAsc

cos 2a:basa H_nkle, _oz_ of SeaCc1_
Ka:y VAf£1an_:e, Syns:gy Consul=anna, Znc.
_uAia TAms, sha_A:_ and AssocAa_:es, Xnc, ._

ANM611; DGOssonkop :x2Ell :bls s12/15/95 : VSFWS2. DO¢:
FILE; SEATAE
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_,---;_._,-'.M_=INE =:5--_== _= ._E= :_-_

_'_. ' _ 510 Desmond Dnve SL'Su,te 103

*....,, o." LACEY. WASHINGTON 98503

Se_e,'=_e:9. 1999

Shanon Hams
Paramemx. Inc.

5808 Lake Washin_on Blvd. N.E.. Suite 200
Kh'kland. Washinmon 98033-7350

Re: Species List Request for Seattle-Tazoma International ._rport Master Plan Update

Dear Ms. Harris:

The National Marine Fisheries Service (NMFS_ has received your May 27. 1999 letter requesung
a list of threatened and endangered species that could occur in the vicimr,., of the Seattle-Tacoma
International Airport. Enclosed is a statewide list of those anadromous fish species that are listed
as threatened or endangered, those that are proposed for listing, and those that are candidates for
listing under the Endangered Species Act (ESA). This inventor' only includes those anadromous
species under NMFS" jurisdiction. The U.S. Fish and Wildlife Service should be consulted
regarding the presence of species falling under their jurisdiction.

Please note that our agency does not have site specific information for listed species, which may
be available from local, state or _ibal biologists. To expedite fumm species list requests, the
NMFS intends to make the attached tables available at a convenient website: www.nwr.noaa.gov.

Presently. Puget Sound chinook (O tshcn,Ttsciwj, is listed as threatened and may occur near the
project area. Proposed critical habitat for chinook may include the project area (March 9. 1998;
63 FR 11482_. Puget Sound coho salmon (O kisumh) is a candidate species for listing and may
also occur near the project area.

Thank you for your inquiry,for information per:aining to federally listed threatened and
endangered species. Should you require addit,or,al information, please contact Dee..k,'m
K_rkpamck at ¢206) .¢26-,_452.

Sincerely.

Matthew W. Longenbaugh
\Ve_tem Washinmon Team Leader

Enclosure
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United StatesDepartmentof the Interior
FISH AND _ZI.DLIFESER'vlCE

North Pacific Coast Ecoremon
Western Washington Office

510 Desmond Drive SE. Suite 102

Lacey,Washm_on 98503
Phone:(360)753-94,40Fax:(360)753-951$

2 3 $9.c

Dear Species List Requester:

You have requested a list of listed and proposed threatened and endangered species, candidate
species, and species of concern (Attachment A) that may be present within the area of your proposed
project. This response fulfills the requiremenm of the U.S. Fish and Wildlife Service (Service) under
section 7@) of the Endangered Species Act of 1973, as amended (Act). We have also enclosed a
copy of the requirements for Federal agency compliance under the Act (Attachment B).

Should the Federal agency determine that a listed species is likely to be affected (adversely or
beneficially) by the project, you should request section 7 consultation through this office. If the
Federal agency determines that the proposed action is "not likely to adversely affect" a listed species,
you should request Service concurrence with that determination through the informal consultation
process. Even if there is a "no effect" situation, we would appreciate receiving a copy for our
i_formation.

Both listed and proposed species may occur in the vicinity, of the project. Therefore. pursuant to the
remflations implementing the Act, impacts to both listed and proposed species must be considered
by the Federal agency in a Biological Assessment (BA) (Attachment B for more information on

prepm'mg BAs). Formal conference with the Service is required by the Act if the federal agency
determines that the proposed action is likely to jeopardize the continued existence of a proposed
species, or result in the destruction or adverse modification of proposed critical habitat. The results

of the BA will determine if conferencing is required. If the species is ultimately listed, your agency
may be required to reimtia_e consultation.

Species of concern are those species whose conservation standing is of concern to the Service, but
for which further smms reformation is still needed. Conservation measures for species of concern

are voluntary,, but recommended. Protection provided to these species now may preclude possible
Listing m the future.

There may be other Federally listed species that may occur in the vicimry of your project which are
under the jurisdiction of the National Manne Fisheries Service (N_vIFS). Please contact NMFS at
(360) 753-9530 to request a species list.

In addition, please be advised that Federal and state regulatmns may require permits in areas where
wetlands are identified. You should contact the Seattle Dismct ofthe U.S..-_Tn v Corps ofEngineers
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forFederal pert'mr req_ents and the W_hmgton State Depm'tmem of Ecolo_ for State p_:
Z_lUitemems.

Your mtm-est in endangered _eci=s is appreciated. I.fyou have additional questions regm-dmg yo_
responsibilities under the Ac:, please contact Bobbi Ban_ra at (360) 7S3-6048, or John Grett=nberger
oft.his oi_ce, at the letterhead phon_address.

Sinc=r=ly,

_ A. Jackson
Supervisor

BBI.IKO

Enclosure(s)

lener5
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ATTACI_'MEN'r A June 9. 1999

LISTED AND PROPOSED ENDA.NGERED .._NDTHREATENED SPECIES.
CANDIDATE SPECIES A._NDSPECIES OF CONCERN"

WHICH MAY OCCUR WIT'mN THE
VICINITY OF THE PROPOSED SEATTLE-TACOMA LN'rER.NATIONAL

AIRPORT MASTER PLAN UPDATE
IN KING COUNTY, WASHINGTON

('T22N R04E S04,05.09;T23N R04E $20_128.29..32.33)

FWS REF: 1-3-99-SP-074,t

LISTED

Bald eagle (Haliaeetus leucocephalus) - There is one bald eagle nesting territory located m the
vicinity, of the project at T23N R04E $34. Nesting activities occur from January 1 through Au_ast
15.

Wintering bald eagles may occur in the vicinity, of the project. Wintering actix-ities occur from
October 31 through March 31.

Major concerns that should be addressed m your biological assessment of the project impacts to
listed species are:

1. Level of use of the project area by listed species.

2. Effect of the project on listed species" primary food stocks, prey species, and foraLnng areas
in all areas influenced by the project.

3. Impacts from project construction (i.e., habitat loss, increased noise levels, increased human
activity) which may result in dism.,'bance to listed ._pec'.es_._,cL'ortheir avo:,dance of the
project area.

PROPOSED

Bull trout (Salvelmus confluentus) - Coastal/Puget Sound population may occur in the vicinity, of
the project.

CANDIDATE

None.
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SPECIES OF CONCERN

The following species of concern may occur in the vicinity, of the project:

Long-caredrayons(Myot_ evotis)
Long-leggedmyotis(Myorisvolans)
Pacificlampr,..y(Lamperrarridemata)
PacificTowmend's big-earedbat(Corynorhinustownsendiitownsendii)
R.ivm"lamprey (Lampetra ayresi)

lener5
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ATTACHMINT B

FEDERAL AGENCIES' RESPONSIBILITIES I..'%'DERSECTIONS 7_a) AND 7_c)
OF THE ENDA.NGERED SPECIES ACT OF 1973. AS ..k.MENDED

SECTION 7(a_-Consultation/Conference

Requires: 1. Federal agencies to utilize their authorities to carD. ou: prom-ares to conse.-,'e
endangered and threatened species:

2. Consultation with FWS when a federal action may affect a listed endangered or

th_atened species to ensure that any action authorized, funded, or earned out b.v a
federal agency is not likely to jeopardize the continued existence of listed species or
result in the destruction or adverse modification of critical habnat. The process is
imtiated by the federal agency after it has determined if its action may affec: tadverseiy
or beneficially) a listed species: and

3. Conference with FWS when a federal action is likely to jeopardize the continued

e.xis-'tenceof a proposed species or result in destruction or an adverse modification of
proposed critical habitat.

SECTION 7(c_ - Biological Assessment for ConstructionProiects "

Requires federal agencies or their desimees to prepare a Biological Assessment (BA) for consn'uction
projects only. The purpose of the BA is to idemi_..' any proposed and:or listed species which is:are likely
to be affected by a conswuction project. The process is initiated b.va federal agency in requesting a list of
proposed and listed d'a'eatened and endangered species (list artached_. The BA should be completed within
180 days after its initiation (or within such a time period as is mutually am'eeable). If the BA is not initiated
within 90 days of receipt of the species list. please veri_.."the accuracy of the list with the Service. No
irreversible commitment of resources is to be made during the BA process which would result in violation
of the requirements under Section 7(a) of the Act. Planning. design, and administrative actions may be
taken, however, no construction may begin.

To complete the BA. your agency or its designee should: (l) conduct an onsite inspection of the area to be
affected by the proposal, which may include a aetalled sur_ey of the area to deten'mne if the species is
present and whether suitable habitat exists for either expanding the existing population or potential
reintroduction of the species: (2) review literature and scientific data to determine species distribution,
habitat needs, and other biological requirements: (3) interview experts including those within the FWS,
National Marine Fisheries Service. state conservation department, universities, and others who may have
data not yet published in scientific literature: (4) review and analyze the effects of the proposal on the species
in terms of'individuals and populations, including consideration of cumulative effects of the proposal on the
species and its habitat: (5) analyze ahemative actions that may provide conservation measures: and (6)

prepare a report documenting the results, including a discussion of study methods used. any problems
encount_ed, and other relevant information. Upon completion, the report should be forwarded to our
Endangered Species Division. 510 Desmond Dave SE. Suite I02. Lace>. _,VA 98503-1273.

* "Construction project" means any major federal actlon which significantly affects the quality, of
the human environment (requiring an EIS). designed primarily to result in the building or erection of human-
made sn'ucmres such as dams. buildings, roads, pipelines, channels, and the like. This includes federal

action such as permits, grants, licenses, or other forms of federal authorization or approval which may result
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- (1) LNTRODUCTION

The Port of Seattle (POSe has proposed construction of a new parallel runway and assoczate_
faciliues at the Sea, e-Tacoma International AJrport (Airport) as part of its Master Plan UpCate
The proposed new parallel runway site. which is shown in Exhibit I, is located in the CiP, of
S_T_ in King County.,Washington and encompasses the Airport.

Section 7 of the federal Endangered Species Act of 1973 (as amended) requires an analysis of the
effects of any major construction project involving a federal nexus on any federally listed or
proposed threatened or endangered species that may use the project area. An analysis of effects of
a proposed project on candidate species is not required under the Endangered Species Act:
however, in this case, it is advised because of the possibility that federal listing may' occur for
candidate species in the future, pending status reviews.

If a fec_rally listed or proposed threatened or endangered species is known to use a proposed
project area,a Biological Assessment (BA) must be prepared. The BA must evaluate the potenual
effect of the proposed action on threatened and endangered species. The conclusions of the BA are
used to determine if formal consultation with the United States Fish and Wildlife Serx'ice
(USFWS) is required, at which point conservation recommendations can be developed for the
protection of the affected species.

Consultation with USFWS revealed use of the project area by the bald eagle :("Haiiaeetus
leucocephalus),a federallylistedthreatenedspeciesinWashin_on,andtheperegrinefalcon
.(_aico peregrinus), a federally listed endangered species (USFWS, 1994). Candidate species
listed by USFWS that could potentially occur in the project area include bull trout (5alveltnus
confluentu$), mountain quail (Oreor_'x pictu$), northern red-legged frog (Rana aurora).
northwestern pond turtle (Ciemmys marmorata), and spotted frog (Rana pretiosa) (USF'WS.
1994).

Breeding and wintering populations of bald eagles and mi_ant pereLn'inefalcons may utilize
portions of the project area for foraging and perch sites. No breeding sites for either species
occurs in the project area. An active bald eagle nest located near Seahurst Park. approximately 2
miles northwest of the Airport, is the closest known activity center to the project site (WDFW,
199¢). This nest does not fall within the boundaries of the project footprint: however, utilization
of the project area by the nest occupants, as well as use by transient individuals, is largely
unknown.Studiesconductedforthisreportprovideinformationon baldeagleandperegrine
falconuseoftheprojectareaandsurroundingvicinity(studyarealThisinformation,correlated
withdataonexistingandpredictedfuturenoiselevelsintheprojectarea,providesthebasisforan
analysisoftheeffectsoftheproposedprojectonbreedingandwinteringbaldeaglesandpereznne
falc¢)ns.

Thisreportdescribeseagleandfalconuseintheprojectvicinityandevaluatespotentialimpactsof
theproposedprojectalternativeson thesespecies.Thestud)'areaencompassestheareaalongthe
PugetSoundshoreline,fromapproximately4 milesnorthtoapproximately7 milessouthofthe
activebaldeaglenest.The parametersofthestudyareawerechosentoadequatelyevaluateeagle
andfalconuseoftheprojectvicinity,andnearbyhabitatfeatures.

Effectsoncandidatespeciespotentiallyoccumng intheprojectareaandthesurroundingvicinity
were also evaluated for this report.

B_o|og:r':l Assessment K- l
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Theobjectivesof this reportareto:

l) Review existing information on bald eagle and pere=_rinefalcon use of the propose_ projec:
sireandsurroundingvicinity;

2) Describe the methods and m_enals that wet= used to collect and analyze data on bald eagles
andperegrinefalconsinthestudyareaduringDecember1994andJanuary"1995.

3) Describethemethodsusedinconductingthehabitatassessmentforcandidatespecies
pomntiallyoccumngintheproje_are,z;

4) Presentresultsofthefieldstudyinnarrativeformwithtables,maps,andfiguresandprovide
adiscussionofwinteringbaldeagleandperegrinefalconuseofthestudyareaandpotenual
useoftheareabycandidamspecies;

5) Provideadiscussiononthepossibleeffectsoftheproposedprojecttobaldeagles,perc=_nne
falcons,andanycandidatespeciesbasedonthedatacollectedduringthefieldstudyanda
review of the literature;

6) Provide recommendations to minimize any effect of the proposed project on bald eagles.
peresmne falcons, and any candic_e species;

7) Provide a conclusion of the effects of the proposed project to all listed and candidate species.

(3) EXISTING DATA

]_ eaglesandperegrinefalconsareattractedtoPugetSound duringwinterbecauseofits
ao,.ndantfisheriesresourcesandhighdensity,ofwinteringwaterfowl.Eaglesandfalconsare
opportunisticfeedersinwinterandfishandwaterfowlprovidea valuablefoodsource(Steenhof.
1978).The mildwinterclimatealsoallowsthem to spendlessenergymaintainingbody
temperatureandperformingroutineactivities.Thesefactors,andtheavailabilityofperchandroost
sites,makePugetSoundapotentialwintenngarea.

(A)

Residentandwinteringbaldeaglesareknown tousesitesthroughoutPugetSoundand
PovertyBay. Duringthewinter,fishandlargenumbersofwaterfowlprovideample
foragingopportunitiesforeaglesinthestudyarea.USFWS (1994)andWashington
DepartmentofFishandWildlife(WDFW) (formerlyWashingtonDepartmentofWildlife
(W'DW))data(1994)indicatethatbaldeaglespotentiallyusetheprojectareaforforaging.
Inaddition,twobaldeaglenestsitesarelocatedwithin6milesoftheproposedprojectar_a
(F-xhibit2)(WDFW. 1994).Theclosestnest,number61I,islocatedapproximately0.25
milesouthof SeahurstPark.Thisnestisapproximately2 mileswestoftheproject
boundary,andapproximately2.5milesfromtheprincipalactivityareasoftheAirport.It
hasbeenactivesince1993.Becauseofitsproximitytotheproposedprojectsite.thisnest.
andsurroundingarea_alongthePugetSoundshoreline,arethefocusofthisstudy.The
nextclosestbaldeaglenesttotheprojectsite(nestnumber316)islocatedinPoven'_Bay
approximately6 milessouthwestoftheAirport.Thisnesthasnotbeenactivesince"199"_:
however,a pairofeaglesstilloccupiesthistermory.Itispossiblethatanotherunidentified
nestislocatedinthisarea(Taylor,1995).Project-relatedactivitieswouldnotaffectthis
nestbecauseofitsdistancefromtheprojectsite.Tablelshowstheproductivityofthe
eagleneststhatarewithinsixmilesoftheproposedprotectboundary.

Bloio_Ica] Ass_'ssmen| K-"
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W'DW andAudubonChristmasBirdCountdataindicam_ smallnumbersofbaldeagles
inhabitKingCoun.tydaringme winter.Table2 showsme numberofeagiesthathavebeen
countedsince1986inKingCoun_ duringtheannualmid-winterbaldeaglecensus.The
numberofeagleswithinthecourt.tyvanesfromyeartoyearandhassteadilymcr=ased
since1986.1989wasthelastyearoftheWDW mid-winterbaldeaglecensus,and the
annualAudubon ChristmasBirdCount dataarcthemain sourceof informationon
winteringeaglesinKingCounLyfrom1990-pmsenLTable3 showsthenumberofeagles
thathavebeencountedsince1988m KingCounty.duringthe annualAudubon Christmas
BirdCount.Dam fromthe1994ChristmasBirdCountisnotyetavailable.

Dam trendsinbothcensusesappeartoindicateaslighdyincreasingwinterpopulationof
baldeaglesinKingCounty,thou_ allowancesshouldbemade fordifferencesinsurvey
techniques,varyingweatherconditions,and differencesinobservationaccuracy.If
winteringbaldeaglepopulationsateincreasinginKingCountysome habita_thatsupport
winteringeaglesmay be reachinga can-y,ingcapacitylimit.The developednatureof
shorelineareasinKingCountyandthelimimdavailablehabitatdrasticallyreducesthe
potentialcarryingeap_ityofthearea.Becauseoftlmin_v.asmge._lenumbers,anddueto
continuingdevelopmentpressures,suitablebaldeaglewinteringhabitatinKingCounty.is
verylimited.

TABLE 1

PRODUCTIVITY OF BAD EAGLE NESTS WITHIN FIVE MILES OF
THE PROPOSED PROJECT SITE.*

Nest No. 1992 1993 1994

611 ND ND 1"=

316 1 U U

* Numbers indicate fledged young.
== Egg shell found below nest. WDFW assumes I young produced, however no

verified productiviLyinformation is available.
ND - No d=r_available
U - Unoccupied neg

Source: Bematowitz, 1994.

TABLE 2

TOTAL NUMBER OF BALD EAGLES OBSERVED IN KING COUNTY
DURING THE ANNUAL MID.WINTER BALD EAGLE SURVEY

Y=ar Count

1986 33
1987 24
1988 32
1989 30

Source: Taylor, 1986-1989.
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TABLE 3

TOTAL NU_[BER OF BALD EAGLES OBSERV'ED IN KING COUN'rY
DURING THE ANNUAL AUDUBON CHRISTMAS BIRD COUNT

Year Count

1988 28
1989 26
1990 30
1991 31
1992 ""
1993 32

Source:AmericanBirds,1988-1994.

Inciden_ obse_anonsverify,the use of the project area by adult and juvenile bald eagles.
Localresidentsfrequentlyobserveadulteaglesform$ingandperchinginthestud)'are=.
Juvenileeaglesareoccasionallyobservedflyingthroughthestudyarea:however,no
observationsofforagingacuviworperchingby immamres havebeenmade (Branson,
1995:Novak,1995).Though theseobservationsdo provideadditionalinformationthat
verifies both immature and mamm bald eagle use of the project ar_a. they do not provide
derailedd_T_on age raxiosor the seasonal use of the project areaby eagles.

Large numbers of waterfowl and fish use Puget Sound for wintering and as a migratory.
corridor and provide a year-round fo_,d source for bald eagles. Gulls are common in the
studyareaandpotentiallynestonnearbyprivatebeaches.Publicbeachessuchastheones
atSeahurstParkandMarineView StateParkareexposedtoconsiderableamountsof
disturbancefromhumansanddomesticpets.Thisdisturbancelimitsuseoft:.,-seareasfor
breedingby gulls.However,some ofthemore isolatedbeacheson privatelyowned
propertyinthevicinitymay providesome breedinghabitatforgulls.Thesegullcolonies
may provideanadditionalfoodsourceforbaldeagles.

The limiteddatasuggestthatthestudyareaisimport,mr towinteringandresidentbald
eaglesbecauseitprovidesforaginghabitat.Inadditiontotheavailabilityofprey,an
importantelementofforaginghabitatisthepresenceoflargeopenareaswhe_ preycanbc
killedandeaten(WDW, 1991a).Baldea__lesprefersitesthatprovidea widevisualfield.
Eaglesalsoneedsitesthataccommodate'theirlargewingspansandneedfortakeoffand
approachcorridors.Inthestudyarea,preycanbe eatenwhileeaglesareon perches.
shorelines,andbeaches.Perchsitesarcnumerousalongtheshorelineandsuitableforested
roosungsitesareavailable.Thedatapresentedinthisrepor_arelimitedtoobservationsof
eaglesforagingduringwinter:no dataareavailableon theextentofforaginguseofthe
smclyareabybreedingeagles.

Insummary,r,hemildmaritimeclimateinthePu2etSoundareaandtheavailabilityofprey
andnearbyperch,roost,andopenforagingsi'csinthestudyareaprovidewinteringand
breedinghabitatforbaldeagles.The projectar,-a,approximately2 mileseastofthestu.
at=,)fretslittlehabitatforwinterine_orbreedingbaldeagles.No breedingsitesforea_zi-,s
occurm theprojectarea:however,eaglesmay forageforbirds,smallmammaJs,andfzshin
grasslands,wetlands,andopenwaterareasoftheprojectsite.Wimcringandresidentbald
eaglesmay occasionallyforageorperchintheprojectareawhen foodresourcesinthe
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AR 044922



PU_e:Soundan:limitedduetolowsalmonescapementordecreasednumbersofwmtenng
waterfowl.

(B) peregrine Falcons

Washin_oncontamsimpommt winteringarumsforperegrinefalconsthatmay becnuc_dto
maintaining of current population levels in Washington and adjacent British Columbza
(USFWS, 1992). Intertidal mudflats and estuaries provide the most valuable wintenng
habitat for ptrerrints (Anderson and DtBruyal, 1979; W'DW, 1991b). In Washington,
important wintering areas are the Skagit Flats, Cways Harbor. and Willap.a Bay. Wintenng
ptregTine falcons favor forested shoreline habitats where they perch m trees alonG me
shoreline waiting to prey on a wide range of wintering waterfowl and shorebird. When
hunting wamrfowl, pere_'ines show a strong preferenc, for the srnal]m"species: teal (Ar_a
crecca), wigeon (Anaa americana), and coot (Fulica americana) are hunted more
persismntiy than larger species suchasmallard(Ana.t p[a_.rh.mchas) or pintall (Ana.t acum)
{'Beebe, 1960). Lik_other raptors when inareaswhere waterfowl are being shot. they may
be observed feeding on crippled birds. In Washin_on during winter, six species of
waterfowl and shorebirds and five species of passerines were identified as prey items
(Anderson and DeBruyn. 1979).

According to Beebe (1960), wintering peregrine falcons along the Pacific coast may be
limited by parasitism by other predatory birds sharing their wintering range. Eagles and
red-tailed hawks have be.n frequently observed stealing pereg,Tines' prey. and eagle
predation on young and adult l_regrines may be moderately limiting peregnne falcon
abundance (Beebe, 1960).

Evidence from band returns and sightm_ of peregrines has confirmed that spring and fall
migration occurs along the west coast, although the extent of this movement remains
largely unknown (Anderson, et al., 1986). Fall migration through Washington occurs
from mid-August through mid.October ('Beebe, 1960). Based on a small sample of band
returns, there appear to be two general fall migration routes for pere._ines in western
Washin_on, one along the outer coast and one throughthe Puget Sound Basin. The two
routes are separated geogxaphically by the Olympic Mountains. In the Puget Sound basin.
the largest concentrations of migrant peregrine falcons have been observed at the San Juan
Islands and the Skagit Flats. Spring migration occurs from mid-March through early May
along the outer coast of Washin_on (Anderson. et al.. 1986).

In summary, wintering and mi.oram populations of peregrine falcons may occasionally
forage or perch in habitats along Puget Sound. Peregrines an: not expected to retmlarly use
the project site due to lack of suitable habitat. Historical data suggest that the $kagit Flats,
Grays Harbor, and Wil]apa Bay provide critical wintering areas for peregrines, and
observations of this species in the study area are likely to be transient individuals usinG
PugetSoundasatravelcorridorbetweenpreferredhabitats.

(C) Candidate S,¢¢ies

SeveralcandidatespeciesarclistedbvUSFWS aspotentiallyoccurringinthe projectarea
(USFW'S.1994).Thesespeciesarei>ulltrout,mountainquail,northernred-leggedfrog.
northwesternpondturtle,andspottedfrog.Of thesespecies,thered-leggedfrogisthe
onlyspecieslikelytooccurintheprojectarea.

Btologv-al Assessment K.7
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Red-leggedfro_a._common throu__houtwesternWashmgt_ atelev'_onsfromse:tlevel _,
toapproxlmately2.800feet.From Janua.rvthrou__.hJune.red-leggedfrogsa_-foun_it,
marsi_es,swamps,ponds,lakes,andslow'moving,sn-eamswherebreedingta_espi_e.
Dtmn__me non-breedingseason,mesefrogsaremuch moreterresma.landcanbefoune-
consi_mble distances from water (1.aonard et al., 1993). Red-legged fTo_ are commonly
found in urbanized wetland areas similar to that of the project site. Aqua_c habitats in the
project area likely support i:n_'--.x_gand overwmtcnng populations of U'as spemes.

The historic rang_ of the spotted frog includes portions of western Washington; although.
overthepast50 years,thisspecieshasexperienceda dramaticreductioninitshistoric
ranze('Leonardetal.,1993).A spottedfrogcapturedinThurstonCounD,Washingtonin
1990istheonlyconfirmedsightinginwesternWashingtoninover23 years(Mc._lister
andI._onan:L1§9I).Spottedfrogsan:highlyaq,_)_c,inhabitingwetlandedgesofponds.
sin:ares,andlakes('Nussbaumetal..1983).They a_ _:tiveinlowlandhabitatsfrom
February.throughOctober.andhibernateinmuddy bottomsneartheirbreedingsitesin
winter.Br_ng takesplacem shallowma._ns ofpondsorintemporal."pools.Reasons
for the decline of the spored frogm Washington areunclear ('WDW, 1991c). Conwibuung
factors to the decline of this species likely include habitat alte_tion, competition and/or
predation by introduced frog species such as the bullfrog, and suscepmbility to toxic
chemicals. Wetlands associated with aquatic resoun:es in the project area could potentially
provide habitat for spotted frogs: however, these resources have been subject to a vaneD'
of disturbances over the past several years including habitat alteration and toxic fuel spills.
which likely limits use of the.seareasby this species.

Western pond turtles occur at elevaLions ranging from sea level to 5.400 feet where they
inhabit marshes, sloughs, mode_tely deep ponds, and small lakes (WDW, 1991d). This -"
specieswasoncewidelydistributedthroughoutwesternWashington,butisnow severely ' _
restrictedinitsrange.Currently,populationsinWashingtonareconfirmedonlyin
K.lickitatandSkamaniaCounties(WDW. 1991d).No observationsofanywesternpond
turtles have been made in King Coumy since 1987. Western pond tunJes an_highly aquatic
and much about their life history remains unknown (Nussbaum et al., 1983). Generally,
they inhabit waters with abundant aquatic vegetation and protected shallow an:as where
juveniles may rest and feed under cover. Females leave the water in late May to find
nesting sites in sandy banks or shores. Basking sites, such as partially subme_ed logs,
vegetation mats, rocks, or mud banks are a critical habitat requirement for this species
(Nussbaum. et al., 1983). Aquauc habitats in the project area do not provide ample
amounts of _uaac vegetation or basking sites. Due to lack of appropriate habitat, western
pond turtles are not likely to occur in the project an:a.

Bull trout are found throughout the coastal and inland streams and lakes of Washington.
Spawning occurs in the upper re_:hes of clear streams with uniform gTavelor small cobble
substrate. Juveniles and fry can be found on the bottom and slow-moving portions of
streams, respectively. Adults are often found pools sheltered by large, organic debris or
clean cobble subsu'ate (W'DW. 1991e). Limiting factors for bull trout include lack of
spawning and reanng habitat, high sedimentation on spawning grounds, and high stream
temperatures that exceed the normal spawning and incubation range (WDW, 1991e). Lack

.uitable habitat and deczradedwater quality, in streams in the project area limit use by this
svccies.

The mountain quail is found in mountmnous regions at elevations up to 10,000 feet. This
species typically occurs in brushy ravines and mixed woodlands at hieh altitudes, however
many individuals descend to lower altitudes in winter to escape harsh weather conditions

Bzolo_zcal Asscssm,'m K-8
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CRobbins,etal..1983).blountainquail_ notlikelytoinhabittheproj_tarea_luetola_k
ofsuitablehabitat.

BaldeaglesandperegrinefalconsusehabitatsalongthePugetSoundshorelineforwinteringand
in'ceding.Thesebirdsmay occuraswdnsientsm theprojectareaandoccasionallyforageandperch
ontheprojectsite.To adequamlyevaluatehabitatuseinthevicinity,oftheprojectarea.thestud)'
areaforthebaldeagleandperegrinefalconfieldsurveysfocusedon thePugetSound shoreline.
approximately2 mileswestoftheprojectarea.The surveyareaencompassesover16milesof
shoreline,extendingfromappmximamlyImilesouthofBracePointtoapproxirnatelylmilenorr_
ofSaltWaterStatePark(ExhibitI).An activebaldeaglenestislocated0.25milesouthof
SeahurstParkinthenorthcentralportionofthestudyarea.

Threesurveypointswereplacedatintervalsalongtheshorelinetofacilitatemaximum visual
coverageofthestudyarea.Westwardvisibility,fromallsurveypointsrangedfrom0.2.5mileto5
miles,dependingonweatherconditions.VashonIslandandMaury Islandarclocatedwestofthe
studyareaoppositethesurveystations(acrossPugetSound)t'Exhibitl).On dayswithgood
visibility,shorelineareasalongtheseislandsweresurveyedfrom Stations2 and 3. On the
landwardsideof thestudyarea,vegetation,residentialand commercialdevelopment,and
topography limit view distances. Because of the use of the shoreline by eagles and falcons, and
theexisting developmenton the landwardsideof the study area.the focusof the study wason the
shorelineandsurroundingme.as.

LandusesurroundingthisportionofPugetSoundisvaried.Uplandmixedconiferous/deciduous
forest,fragmentedbyresidential,commemialandmarina-relateddevelopmentaretheprimaryland
useandcovertypes.A forestedridgelieson anor_-southaxisalongthesouthwesternportionof
Sea_urstParkandextendsapproximatelyImilesouthward.An a_ve baldeaglenestislocatedon
this ridge at:Ta.oxirnamly0_.Z5mile south of the park on private property.

(5) METHODS AND MATERIAL._

Surveysforbaldeaglesandpere=_inefalconswereconductedtwicea week fromDecember 19,
199,;,throughJanuary.27,1995,withtheexceptionofJanuary16,1995,when no surveyswere
made.PreviousstudiesinthePugetSoundareaindicatethateagleandfalconusepeaksinmid-
winter,andtheumingofthisstudycoincideswiththisperiod.

Eachsurveywas conductedby one biologistusinga pairof 7 x 35 binocularsand a tripod-
mounted46 -60 mm zoom sporingscope.Each surveywas conductedfortwo hours:fora
combinedtotalof38surveyhoursdunngDecemberandJanuary.Surveystarttimesrangedfrom
8 a.m.to2 p.m.toallowsurveystobcconductedduringa varietyoftidalconditions.

An observationblindwas notusedbecausea360-de_oreeviewandoverheadviewswererequired
foraccuratedatacollection.Also,eaglesandfalconsusingthisareaarelikelyhabituatedtothe
presenceofhumansand itwas assumedthatsurveyactivitieswouldnotsignificantlyalterthe
behaviorofthesespecies.

ConsultationwithWDF'W personnelprovidedinformationon baldeaglenestingactivityinthe
projectarea(Stein.1994).Additionalinformationon theactivenestwas providedby nearby
residentsandtheownersoftheproperty,wherethenestislocated(Branson,1995:Novak,1995).

Bxo|ogzeal Assessmem K.9
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(A) 9.ald.,,UlLa 1-

Baldea_le_=r=wererecordedandsumrn_ after eachobservation.The studyareawas
scanned'with binocularsand the spomng scope was used w wach the acU_Ues of percbJng
birds and allow for more derailed observation of birds far away from the survey smuon.
Eagles were cazegorized as immav,lr¢ or manlre based on plumage characccnsucs
(Stalmmter, 1987).

Bald eagle behavior was divided into five general cau_gories (Table 4). The number of
immatureandadult eagleobservationsfor eachbehaviorca_gory was recordedfor each
survey. If an eagle exhibited more than one behavior during the survey, these were
recordedas separate behavior observauons.

The number of observatiom foreach behavior category was totaled for each survey by age
group. In addition, the highest number of immature eagles and the highest number of
matureeagles observed at one urnewas recorded for each survey. This number reflecrz the
minimum number of immature and manm_ eagles in the study area during the survey
because it is assumed some birds may be out of view or simply missed during the
observations. Because relatively few individuals were observed during each survey and no
more thanthree individuals were ever observed at one rune, the behavior and movemems of
each eagle were easily tracked. This method provided an accurate summary, of bird
behavior.

TABLE 4

BEHAVIOR CATEGORIES

Behavior A.ssocau_ ( _
Cau_gory Behavior

Perchin_Q Perching
Preening

Hunfin_ Earingprey
Carrying prey
Successful hunt
Unsuccessful hunt
Hunt - Outcome unknown
Defending prey from other eagles
Stealing prey

Other flvin_ Perch to perch flight
Undetcrrmned flight
Soanng flight

Defen_ Chasing or being chased off perch, no prey involved
Chasing or being chased in air, no prey involved

Any discerniblereaction to human actJvity

Source: ShapiroandAssociates.,Inc.. 1995.
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Tideelevationinformationwasavailablefrompublishedtidetablestha_providedelevaaons
in Puget Sound (Evergreen P_ific. 1994). An average tide elevation was assigned to each
survey by dividing the difference between the ride levels at the be mnmng and end of each
survey by the ensuing time interval. T'ms provided an average ride eleva_on for each
survey,which lamr could be compared to bald e.a_Iue a_uvity.

Other related d,r, _ were collected included dam, w_ther conditions, miscellaneous
observations on other raptor and wamrfowl species, and general notes on air and boat
u-afficandhumana_vitylevels.

(B) PeregrineFalcons

Dam coU_tionwassimilarbetweeneaglesandfalcons.Peretmnefalconswereidentified
accordingtosubspeciesand categorizedas matureor immature basedon plurna_c,e
characteristics. When possible, sex was determined by size ('Beebe, 1960; Anderson and
DeBruyn, 1979).

(C) Candidate Soecies

A reviewofaeriaJphotogTaphsalongwithinformationprovidedinprevioustechnical
studies,a_encyreport,andnamraJresourceinventoriesallowedanassessrnentofpotential
habitatforcandida),"specieslistedby USI_VS. Fieldsurveysoftheprojectareaand
surroundingvicinitywere conductedinNovember and December 1994 to verify
mformanonconectedonpotentialuseofthesitebycandJrl=-,species.

I.

Maps ofthestudyareawereusedtodescribeeagleandfalconhabitatusepanems.
Observationswere draftedon maps inthefieldand latersummarized.Each
observedbaldea._leorperem'inefalconactivitywas recordedonfieldmaps.Codes
wereusedforeachbehaviorcamsmrvanda narrativedescnpuonwas filledouton
the reverse side. The base maps _sed in the field are the same as those used for the
final _e_raphics.

For the purpose of clarity, bald ea_le and peregTine dam have been summarized
separately. Specific activities have-been separated and summarized for December
and January.

Huntin__

Thelocationanddirectionofhuntin_flightsandassociatedperchesoreatingsites
wererecorded.Maps thatsummarizehuntscontainassociatedflightsandperching
oreatinglocations.Some hunt-relatedflightpatternsarecircularinshapeandare
representedon reportmaps bydottedcircles.The numberofbirdspa_icipa_ingin
thehuntisrepresentedbya smallnumbernexttotheX.whichisthesymbolforan
observedhuntinglocation.

Perches

Perches are represented by dots or shaded areas on the report maps. A single
location is represented by a dot and a cluster of perches is represented by shading.
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The numberof total perchesis notednext to the dot or shadedarea. Shadedareas
are used when I_rch s:tes are in close proximity, or too numerous to reF_sen:
individually.

Eligm

Bald eagle flight O_TM have been summarm_d onto maps according to two c_)%¢,ones
of flighL Flights are either rela_d w perching activi_ within the study area. or arc
flights where an eagle did not land m the study area. Flight patlerns have been
summarized into vectors that represent a generalized flight direction. Arrows
represent flight direction, and numbers indicate ).he quanuty of flights represented
by the vector,

A large percentage of observed short flights related to perching activity, were
circular or curved in shape. Other observed shorter flights also were circular or
curved in shape, and were possibly relamd to perches not visible to field staff.

In addition to data on bald eagles and peregrine falcons, d_)__were collected on
waterfowl and shorebird use of the study area. Approximate coums of waterfowl
and shorebirds in the study area were done after the completion of each survey.
Weather, tide elevation, daze,and species and numbers of waterfowl and shorebirds
were recorded. General notes on location and behavior of waterfowl and
shorebirds were made.

(6} RESULTS

Whileconductingsurveysforbaldeaglesandperegrinefalcons,a varietyofdabblinganddiving
duckswerecommonlyobservedinthestudyarea.Pmmil (Anaaacum),green-wingedteal(An_
¢recca),andwigeon(Ariasamericana)werethemostcommonly observeddabblingducksinthe
studyarea.Thesebirdsfavored shall0w-waterconditionsalongshorelineareas.Scaup(Aythya
spp.),common loon(Gavinimmer),andgoldeneye(BucephataSl_.)werecommon divingducks
observedinthestudyarea.

(A)

NineteenfieldsurveyswerecompletedbetweenDecember 19,1994 and January27,
1995._gles wereobserveddunngelevenofthesurveys.The numberofbaldeagles,as
indicatedby themaximum numberofindividualsobservedeachsurvey,was variable.
Maturebaldeaglesweremuch morenumerousthanimmatureeaglesduringbothDecember
and January. A total of I 8 mature bald eagle observations were recorded during the study.
while only'one immature eagle was observed (Exhibit 3). Bald eagle numbers reached a
maximum for the study in early January. Three adult and one immature eagle represent the
largest number of birds that used the study area during one survey. This occured in the
vicinity of Station I on January 9, 1995.

Mature eagles observed in the study area spent the rnajonty of their time perched. Non-
huntir.g or perch-related flights were the second most frequently observed behavior for
mature eagles and the only observed behavior for irnmatures. Hunting was the third most
frequent behavior observed in adults (Exhibit 4).
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The smdvareawas usedby lc_rct_ingbaldeaglesdudn_ bothmonthsof the stuciv¢_.._ibit
5). Per'thing sitesonme for_mci ridge near me acuve nes_ foresmciar_asadjacent to _e
shoreline from $eahurs: Park north to Brace Point. shoreline ar_as on V_hon and Maul
Islands, and the wcst-famng forested slope in Marine View Sr_,. Park wen: used dunng the
study. Live u'ees, snags, driftwood, and rocks were u._d as perches. Shoreline u'_ and
snag perches also were most commonly used. especially along the forested ridge in
Seahurst Park. F.agles would use one perch for up to 45 minutes or would fn:quendy
changep_'ches.

Bald eagles were observed hunting in the study area during both December and Januar}'.
Successful and unsu_essful hunts were observed where eagles either captured prey or
scavenged.Waterfowlandf'tshwerethepraythateaglescapturedinthestudyarea On
two separateoccasions,an adulteaglewas observedscavenginga dead fishand an
unidentifiedwamrfowlon theshorelinenear5eahurstPark.Alloftheobservedhunts
occurredwithin1.500 feet of theshoreline.Table5 summarizestheobservedbald eagle
huntingacdvi_.Exhibit6 iIlus_s theobservedbaldeaglehuntinglocationsdunng
D_rnber and January.

_les often flew from one perch to another within the study area or flew through the study
areawithoutperchingorbunting.The flightstoandfromperchesand throughthestudy
areaaresummarizedintomajorflight p2_-__rnsinExhibits7 and8,respectively.

Observedflightlinesofeaglesdidnotindicateuseoftheprojectarea.No eagleswere
observedflyingtoorfromthevicinityoftheAirportduringthefieldstudy,Agency
personneland localresidentsoccasionallyobserveeaglesflyingoverAirportproperty.
especiallyinthevicinityofLakeReba;however,no observationsofeaglesperchingor
foragingon theprojectsiteweremade.Duringa wetlandsurveyconductedinNovember
1994,SHAPIRO personnelobserveda mamm baldeagleflyingoverthesour,hem portion
oftheprojectsiteinawesterlydirection(towardPugetSound).

Recordsweremade ofanyinstancesofeaglesbeingdisturbedby airu'affic,boattraffic,or
ocherhuman intrusionsinthestudyarea.On fiveoccasions,aircraftapproachingor
departingfromtheAirportflewoverthestudyarea.On oneinstance,anadultbaldeaale
wasperchedinthenorthern])onionofthestudyareaareawhen a planedepartingfrom_he
Airport flew overhead. Noise level from the plane was relatively low and the plane was
bm_lyvisiblebecauseofitshighaltitude.The eaglehadnoapparentreactiontotheairm'afl
acuviry..Baldeaglereactionstoboattrafficvaried,l._T_eboatsthattravelrelativelyslowly
arecommon inPugetSoundandappearedtohavelittleorno disturbanceeffectstobald
eagles.On oneoccasion,a smallerboattravelingrelativelyfastandclosetotheshoreline
causedan adulteagletoflushfromitsperchon Vashon Island.Duringalmostevery
surveyhumanswerepresentinthearea.doingactivitiessuchaswalkingorrunningalong
thebeachorwalkingdogs.The eaglesexhibitedno si,znsofstressfromhuman presence
aslongasa distanceofapproximately200meterswas maintmnedbetweenthepersonand
theeagle.Once thisdistancewas approached,theeaglewouldflushandoftenflyoutof
sight.On oneoccasion,a largedogrunningonthebeachcausedaneagletoflushfromits
perch.Theeagleflewtoanotherperchapproximately500feetsouth.
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TABLE 5

SU_LMA_Y OF BALD EAGLE HL'.'N-FS

Dzffi Unsuccessful $_ Hunr.sof UnknownSuccess and
Type of Prey Type of Prey Htmt-R=lar_ A_vi_

12/30 Scav=ng_l Ad_t scav=nge_i wa_ffowl from I_h on
tmid=nfi.fied Maury Island-possibly a scorer. Flew north
wamrfowl out of sight with kill.

1/6 Fish Adult am=raptfor fish approximately 1000
feet from shore - unsuccessful. Bird

rcua-n_l to perch on shoreline.

Urdd_fified Adult an=rapt for duck along shoreline south
waz_'fowl of Seahur_ Park - suc_ssful. Ftcw north

out of sight with kill.

1/9 Fish Adult successful cash - I0 inch fish. Bird
flew m _ n_r nest_ with kill.

i

1/25 Unid=nfified Adult a_=mpt for duck approxima_ly 300 -
wa=rfowl f_t from shore - unsuccessful. Flew south

towards Three Tree Point and out of sight.

1127 Scavenged Adult scavenged lvL_hfrom shore near
tmidentified Seahunt Park. Ate on shore then flew to

fish perch on north end of park.

(B) Pereerine Falcon

A single brief peregrine falcon observation was the only sighting during the field study.
On January 25, 1995 one mature pereD'ine falcon (f.p. anarum ) w_ observed from
Survey Station 1 (Exhibit 9). Sex of the individual was not determined. The falcon was
observed perched in a live conifer on Vashon Island directly across from Survey Sr_ion 2.
The bird was flushed from the perch by a passing eagle and flew northwest out of sight.
The bird was not observed again during the remainder of the survey.

C. Candidate Soeeiq, 5

No observations of any candida_ species listed by USFWS were recorded during fieldstudies.
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c7)

Information gathered from WDPW and survey results from the December and
January surveys of 1994-95 ('rims, 1995) indicate that the smd.v area is regularly
u._d by the nearby nesting pair of bald eagles and occasionally used by winter
residents that u'avel south from C.an-r_. and Alaska.

Thelimiteddam suggestthattheseasonalabundanceofe,agleswithinthestudyarea
generallyconformstowinteringeagledataforthenorthwest(Stalmaster,1987):
eaglenumbersgenerallypeakinlateJanuary and decreasethroughFebruary,and
Marchasbirdsdisperse.Comparisonbetweenexistingeagledam anddataobtained
fromthisstudyisdifficultbecanseoftheshortdurationofthisstudy.

Thr_ matureeagleswerethehighestnumberof¢onfn'rnedindividualsobserved
withinthestudyareaatonetime.Thispeakinabundanceoccurredon January.12,
1995atthesouthernend of $eahurstPark (StationI).Two adultswere first
observedcirclingapproximately1,000feetabovethewaterwhen theywerejoined
by another adult eagle. The three birds circled together for approximately 4 minutes
until the newcomer flew south and out of sight. This group of birds possibly
included at least one of the local breeding birds. The breeding pair was regularly
observed in this area throughout the field study. Most eagles that breed in the
Pacific Northwest probably winter in the general vicinity of their nests. Others
move relatively short distances to more accessible winter food sources (USPWS,
1986; PyreandOlendorff,1976).

Many eaglesthatwinterinthenorthwesthavemizen'needfrombreeding==,roundsin
northwestinteriorCanada:othershavetraveledfromcoastalregionsofBritish
Columbiaandsoutheast._daska(USFWS, 1986).

A numberoffactorscaninfluencethetimeanddurationofaneagle'suseofasite.
Seasonalfluctuationsineagleabandancemay be tiedtopreyabundanceand
movement.s,orthehatchingofyoungandtheneedtoforagemore intensely.Daily
flucmauonsinthenumberofeaglesthatusetheprojectareamay beaffectedbythe
movements of preyspecies,tides,weatherconditions,and daylight.The
importanceoftheprojectareatobaldeaglescanbedeterminedonlygenerallyfrom
theexisung dam.

Productivity of the active nest near Seahurst Park during 1994 is unknown (Stein,
1994). WD_¢ conducts an occupancy survey of all known eagle nests in the State
duringAprilofeachyear.On April24,1994,WDPW personnelobservedone
eagleincubatingandone eagleperchingnearthenesttree(Bematowitz,1994).
WDPW personnellaterfoundaneggshellunderneaththenesttree.Hatchingand
fledgingsuccessofyoungisunknown. Localpropertyownersinthevicinityof
theeaglenestobservednestingand feedingactivitiesthroughoutthebreeding
season:however,no observationsof fledglingsoccurred(Novak, 1995).
Observauonofthenestitselfisverydifficultbecauseofitslocationinthetmc.
Thismay accountforthelimitedobservations.One immatureeaglewas observed
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inthevicinity,ofSeahurstparkonJanuary.9,1995CTims.199:5).The movements ._
ofimmatureeaglesoncetheyleaver.beirnestsiteisnotwelldocum,'nted.Juvenile
eagles often navel considerable distances from their nest area dunng winter to
congregate at areas with concen_ated food sources (SteenhoL 1976). Tats may
accountforthelackofjuvenileeagi_esighungsdanngthefieldstudy.

Perching

Wintering eagles generally spend about 98% of a 24.-hour day perching or roosung
(Stalmaster, 1987). Eagles keep their activity to a minimum dunng winter to
conserve resources. During this study, approximately 75% of the eagle
observations were of perched birds. Unusually mild weather during late December
and mostofJanuarymay accountforthelow percentageofobservedperching
behavior in comparison to expec_d results.

The number and variety of perch sites in the study are:...ad the availability, of
adjacent foraging sites, attz_ts minter'rig eagles. Snags, i _ aces, driftwood, and
large rocks were used as perches. Vashon Island and the steep, forested slopes
adjacent to the Seahurst Park shoreline were favored perch sites within the study
atea. The high, relatively unobsaucted perch sites located on the forested slopes of
Seahurst Park in the eastern portion of the study area provide optimal perch sites for
hunting.Topographyinthewesternportionof thestudyareaon Vashon and
Maury Islands'variedmuch lessincomparisontotheeasternsideofthestudyarea.
Perchesarelowcomparedto the shorelineperchesby $eaburstPark;however,they
provide optima] unobm-ucted viewpoints for foraging.

The breeding pair of eagles that have a nest in the densely forested a:ea immediately
south of Seaburst Park were regularly observed perched near the nest tree dunng
the day, and probably use the surrounding forested area as a night roost: however,
there were no observations of this woodlot being used by any concentration of
eagles for a ni_t roost. Perch sites in this area afford a view of the shoreline and
waterfromalongtheridge.

Hunting

The frequency of eagle hunting observations was generally consistent with
published accounts of the amount of time eagles spend hunting during the day.
Based on a 2_hour period, eagles typically spend only 1-2% of their time foraging
and feeding ($talmaster, 1987). Observations of eagle forat,'ing and feeding in the
study area represented approximately 11% of total observations. Many of these
observations were of short duration, such as during attempted hunts when an .-_,gle
missed the intended prey. The percentage of observatzons reflect the frequency that
a behavior was observed not the leng-,_ of time a behavior las,ed. The actual
perc=ntage of time eagles spent foraging and feeding is less than what the
percentage of frequency indicates.

The abundance of fish, particularly salmon, and waterfowl that use the Puzet
Sound attract eagles to the area. All of the observed eagle foraging and feedS'rig
occurred along the shoreline or in open water. Waterfowl regularly used neatshore
habitatsforfeedingoninvertebratesormarinevegetation.The eaglespreyedupon

Bio|o_ca[ Assessm_a_ K-_._

04499



ducks for-a__ingm the shallow water and used sho_Line habimz for scaven_ng d=a_i
fish and w-aterfowl. Eagles also fora#ed for fish in open water. This acuviry
occurred in both shallow areas near the shoreline and also several hundred meters
out into Puget Sound. Both dabbling and diving ducks commonly used the open
water pomous of the study sire and were preyed upon by eagles. _agles may hunt
for small mammals in undeveloped upland areas on V_chon and Maury Islands;
however the only observed activity on the islands was perching.

Eagles flew to a variety of perch sites when a prey item was captured. Vashon
Island on the west side of Puget Sound and the forested area near the active nest site
on the east side were used by feeding eagles. Eagles perched in live trees, snags,
or on the ground for feeding. Eagles would occasionally lake captured prey to
perch u'_es in the forested slopes near Brace Point in the northern pox-don of the
study area.

Flying

The majori_ of flighxs associated with p_ches wok place m two _neml corridors;
noZ',.h./southbetween Three Tree Point and Seahur_ Park, and eastJwest between the
wesmro shoreline and the islands (Exhibit 7). This paz_ally refleCT_the travel
between favored perch sites in the study area. Perch trees are mainly selected
according to their proximity to a food source (USFWS, 1986). Eagles often use
the tallest trees in a selected area, and Preferred branches are consistently used
(Smlmast_, 1976). Eagles were observed using several perches in the forested
areasm'rotmdmgthe a_ve nest.

Eagles that flew through the studyarea generally flew in a north/south corridor
through Puget Soun& Aside from the two resident eagles, most individuals
observeddtmng field surveysflew throughthe study areawithout perching. This
provides evidence that this area is used more frequently as a travel corridor for
wimeringeagles_her _an forperchingandhunting.

Disturbances

The project area and surrounding vici_dty is very urbanized and subject to a variety
of human-related dism_ances. Eagles in the study area exhibited no sio¢msof su-,.ss
from human activity, as long as a disumce of at least 200 meters was maimzined
between the eagle and the person. Studies conducted by Stalmaster and Newman
(1978) showed that wintering eagles tolerated human activities at a distance of 300
meters: however 50% of eagles flushed at 150 meters. Minor auditory disuaVoances
without associated visual cues probably would not disrupt the activities of winmnng
eagles (USF'WS, 1986).

From thelimitedobservationsatthestudyarea.ea_c,lesappeartotolerateairtraffic.
Onlyoneobservmionofaplanenlveling'fl_ought_estudyareawas made whilean
eagle was perched in the vicinity. The eagle appeared to have no adverse reason to
theairplaneactivity.The residenteaglepad"is currendyoccupyingthesamenesting
temtorvaslastyearwhichmay indicatethatthesebirdsaretolerantofcurrent
mrcraf'(activitylevelsinthestudyarea.Eagleshavebeenfoundtohabituateto
someregularhuman activitiessuchascaru'affic(Grief,1969,Steenoff,1976),and
winteringandresidenteaglesmay beaccustomedtotheamountofhuman activity
andexistingairplaneu-afficthroughthearea.
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(B) peregrine Falcon _'_

Only one pere_'ine falcon was observed in the study area dunng field surveys. The
sex of the observed falcon could not be de_nnined due w poor visibility and the
short dunuion of the observ_on. The infonnmon in this study reflects the lack of
peregrine falcons in the study area.

Perches

One observation was n,,_ of a peregTine that was perched in a _ on Vashon
Island direcdy across from Survey S_uion _ The bird was well hidden un_l it was
flushed from its perch by a passing eagle. No anr_onimc behavior in either bird
was observed. Because this was the only observazion of a pere_-ine falcon during
the study, it appears _ fl_is falcon is a u'ansient in the area and probably using
this portion of Puget Sound as a navel comdor.

Flying

No non-perch relaxedflights of peregrine falcons were observed during the study.

Hunting [ "_

No falconhuntswe.reobservedduringthestudy.

Disturbances

The use of an observation blind for conducting peregrinc falcon surveys was not
possible beacuse a 360-degree and overhead view of the study areawas needed for
accuram #_2Tmcollection.As a result,a peregrine falconentering the study m also
can observe the surveyor and, becauseof this, the falcons may have altered their
behavior.

The high level of human activity in the study area likely limits peregrine falcon use.
Lit%le is known about the tolerance of wintering peregrine falcons to human
disturbance. The liu_ramre suggests that breeding peregrine falcons are highly
sensitive to human disun'bances (Hickey, 1942: Herbert and Herbert, 1965; Fyfe
and Olendorf'f, 1976) and have been known w abandon a breeding site after one
visit by a human.

(C) Candidate Snecies

The northern-red-legged frog is the only candidate species listed by USFW$ that may
occurintheprojectarea.Red-leggedfrogsarecommon throughoutwesternWashington
and likely use wetlands in the proje_ area forbreeding and ovcrwinmring. The presence of
any other candidate species in the project area is unlikely because appropriam habitat for
mese species does not exist in the project vicinity. J
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(g) EFFECTS OF _ pROPOSED PROJECT

-at'_e/_rport are evalua_ here in terms of bald eagle aria p_regnne rzucon roc_
resources,habitat,andtolerancetoproject-relateda_ivities. Ofthethreeissues,toleranceof these
species to project-relatedacuvities is of most concern.

(A)

The proposed _.pmj_twould.not cause significant adve_e effects to breeding or wintering
bald eagles. Minor mdire_t tmpacts may occur, however. These impacts can be placed in
four generalcategories. These an::

• A lossofpotentialfeedingandperchinghabitatforwinteringandbreedingeagleson
theprojectsite;

• An indirect loss of available feeding and perching habitat from increases in disturbances
fromconsn'ucnonacnvi_y,wr traffic,andhumana_vity;

• A reductioninthewinteringwaterfowlhabitatontheprojectsite,causinga reductionin
a primaryprey source for eagles; and

• An incr_.se in airplane activity in the area-

1.

ConstructionoftheIZ'Oposedprojectisnotexpectedtoresultinsignificantadverse
impactson winteringorbreedingbaldeagles.The projectsiteprovideslimited
eaglehabitat.Baldeaglesmay occasionallyusethesiteforforagingandperching:
howevertheproximityofpref_'redhabitatoutsidetheprojectareareducesuseof
thesiteby thisspecies.The lossofhabitatassociatedwithdevelopmentofthe
proposdprojectwouldnotsignificantlyaffecteagleforagingorperchingbehavior.

WhileeaglesuseurbanizedareasinthePugetSound regionforperchingand
foraging,includingGreenLake,Lake Washington,Tub Lake,EIliottBay. and
Shilshole Bay, extensive development and noise disturbance fromtrafficmay make
these areasunsuitable for nesting.

Seahurst Park is an island of undisturbed habitat within a highly urbanized
landscape. An active bald eagle nest is located approximately 0.25 mile south of the
park in a residential area. The types and levels of human activities in the vicinity of
the nest are limited, and most likely more predictable than in surrounding urban
arras. The immediate area around the nest nee is relatively inaccessible to humans
because of its location on privately owned property and its position on an extremely
steep, forested slope. This provides the eagles with some seclusion from
disturbance. Since the area is already developed and construction of new homes in
the immediate vicinity is not possible, disturbances are limited to routine yard
maintenance, such as lawn mowing, tree curing, or thinning, and noise from local
automobile traffic. Most of these activities are predictable and the eagles seem to
have becomewell ,,,_,,ptedto this residential environment.
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Althou_thelira/isoftheeagles'wlerancetodisturbanceisunknown,th_ ismost --,
likelysomethresholdbeyondwhichaddiUonala_vi_ win adverselyaffe:tmctr
behavior(i.e.,avoidanceof thedisturbedar_a,disrupt,ionofnestingacUViUeS_.
Studieshaveshownmany human acavmcs to be sourcesof disturbance,but it is
notclearwhatitisabouteachau'tiviDrthatcauses_heeaglestopcrcieveitasa
(Sralmaster, lggT). For example, eagles may be disturbed by auditory, visual, or
spatial elemems of an activivy.

1981) and the Pacific B_;,';_gie RecoveryPlan (USFWS, 1982) suggestprimary
andsecondarybuffer zonesaroundbald eaglenestsand critical wm_nng areas.
Temporary resmcuons on disruptive activibes wi_n these buffer zones are
suggested within thecritical nesung and wintering periods. Because of me
distanceof the nestfrom theproposedprojectsite.seasonalconstracuon
resm_ons aream amicipated.

The active bald eagle nes_ located west of _e project _ would not be _c.dy
affected by consn'ucfion of the proposed project. Potenuaily dismromg acuvmes
arc most critical cim'ing the early part of the nesr,ing season because most nest
failures occur at this time (Sudmaster, 19g7). Courv.ship. egg-laying, and
incubationattheactivenestwilllikelyoccurfrommid-F-eb_ l_oughmid-April.
A studyof the effects offerrydockconsm_'r.ion in the SanJuan Islands concluded
thaEc_on a_ivifies has li_le to no effect on baldeagles accustomed to human
activities if consu'ucfion is no closer than 0.5 miles (Washin_on Department of
Transpon_on, 1987). Because the Airport is over 2 miles from the eagle nest and

by several physical and cultural fc_ax_s, the effects of consu'uction on the
breeding eagle pair should be minor and related mostly to the removal of potenual
foraging habitatand perch sites within co--on areas.

The local pair of breeding bald eagles may occasionally forage in the proposed
project area throughout the year. This is uncommon duc to the lack of quality eagle
foraging habitat in this area. The proximity of high qmtlity forag_g habitat west of
the projectareaalong thePugetSound shoreline reducesuse of the projectat_ by
this species. The shoreline is used by breeding and wintering Bulls and several
sp_ies of wamrfowl and offers potential prey for bald eagles.

Inadditiontoremovingpotentialeagleperchingandforaginghabir_,the noiseand
activityassocia_dwithexcavanonandconsn'ucuonwouldc_,,see,a_estoavoidan
areaaroundtheconsm_ctionzone.Theseareasareusedinfrequentlyby eaglesand
nosignificantadverseimpa_tisexpected.

2.

Operanonoftheproposedprojectcouldaffectbaldeaglesasa resultofincreased
aircraftacuvityinthe area. Effectson baldeaglestypicallyassociatedwithairport
op_'_on can include interference with established eagle flight paths, elevated noise
levels and increased air traffic in eagle use areas, and ns_ of in-flight collisions
betweenaircraftand e_les.

No significant changes in bald eagle flight patterns are exp_c_d as a result of
opcr_onof theproposedproject.The a_a wherebaldeaglesarecommonly found
inthestudyareaisshown inE:d'dbitsI0and II.inrelationtocurrentarrivaland
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departure flight paths for the Airport. Furore flight paths assuming consrrucuon of
the proposed new parallel runway are not expected to be sig_ficantly different from.
current approach and departure zones (Port of Sea_le. 1994). The occupied nesung
tcrntorvislocamdapproxirnamly2.5milesnorthwestoftheA_rponrunways,and
availal_lewintennghabitatislocated2.5-3mileswestof theAirportrunways.
Mostoftheobservedbaldeagleflitshtsthroughthestudyareawereinanorth/south
corridoralongPugetSound. TheseeagleswerepresumablyusingPugetSound as
atravelcorridorbetweenpreferredwinmringhabitats.Otherobservedflightswere
shortand concenu'amdmound theactivenestand preferredPerchesalongthe

shoreline.Eagleswere alsoobservedcirclingabove 2.000feetin thethermal
winds aloft above Puget Sound near Seahurst Park. Bald eagle flight paths through
the project area were most common in the northern portion of the site. near Lake
Reba.

Eagle-airplanecollisionisvery,unlikely.Eaglesflyrelativelyslowand havehigh
visualacuity,which allowsthem to avoidcollisions(Olendorff,etal..1981).
Approximamly 75% of allbird-airplanecollisionsreportedintheUnitedStates
occurbelowanaltitudeof 1,500feet(USFWS, 1982).Planesflyingthroughbald
eagleuseareasalongthePugetSound shorelinewould generallybe above 1.500
feet, a_'cording to current and proposed future approach and departure procedures.

Few studieshavebeenconductedontheeffectsofnoiseand ai_c_af'tactiviD'on bald
eagles.A studywas complemd aroundtheBcllinghamAirporttoevaluatean)'
effectsofaircrafta_ivi_on eaglebehavior,especiallyforjetflights(1=leischnerand
Weisberg,1986).The effectsof fourtypesofai_c_--.¢_(jets,propellerairplanes,
helicopmrs,andsmallerprivamjets)werecomparedinthisstudy.A concenu'auon
ofwinteringeaglesoccurs=_roximamly 0.75milesouthoftheBellinghamairport,
andabaldeaglenestislocated2.'/milesnorthwestoftheairport.Duringthestudy
period,therewere 173 observationsofbaldeagleswhileaircraftflewthroughthe
study area. Bald eagles reacted m ai_c_af't 12% of the time. most reactions were to
small jet au_af't and helicopters, rather than to commercial jets. Propeller airplanes
received the least reactions. The most common observed reaction was turning of
the head to watch the aircraft. The second most common reaction was fushing
from a perch site. One eagle-eagle interaction was interrupted for ten seconds. It
was concluded from this study that the leve] of aircraft activity in the area was not
significantly affecting the bald eagle population.

Numerous otherstudieshaveexaminedtheeffectsofhuman disturbanceon eagles
causedby recreanonalactivities,shooting,habitatremovaland alteration,and boat

and automobiletraffic.In general,most studiesshow thatbald eaglesare
significantlydisturbedby human intrusionsin wildernesssettin__s,but seem

relativelytolerantinmore urbanizedsettings,when theactivityisnotdirectedat
them(Beebe,1960).

Noisecontoursrepresentingexistingconditionsand predictedfuture(year2020)
noiselevelsinthevicinity,oftheAirportareillustratedinExhibitsIV.l-I.IV.1-4,
and IV.I-7.Futurenoiselevelassumptionsreflecta growth in totalaircraft
operationswithor withoutfuturemrfielddevelopment. Noise contourswere

determinedthroughassessmentofexistingandpredictedfuturemrcraftoperations,
fleetmix and theirdistributionthroughouttheday,anticipatedutilizauonofthe
runways,and thelocationofthearrivaland departureflightpathstoand fromthe
runways(PortofSeattle,1994).The chan_aesbetweenexistingand futurenoise
conditionsprimarilyreflectthemandatedu'_sitiontoa I00% Stage3 mrcraftfleet
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(quieteraircraft).By theyear2020,thefleetmix at theAirport isex_cte_te
consistsolelyofai_ meetin,Stage3 noiselevels.The useofStage3 a_rcran.
willlresultinan overalldecreaseinnoiselevels,evenwiththeexpectedfuture
inc'm_einai,.,_ftoper,_ionsattheAirport(PortofSeattle.1994).

Withoutconstructionofa new parallelrunway,significantdelaysam expectedat
theAirport(PortofSeattle,1994).Delayswouldrequireplanestocircleinthe
vicinityoftheairport_ variousaltitudes.Thismay causean increaseinIow-
altitud_airplaneactivityineagleuseareas,whichcouldincremedisturbance.

Becauselastyears'productivityoftheactivenestisnotknown,itisdifficultto
assesstheamountofdisturbancecausedby currentAirportopcrzuonson the
breedingpair.Fieldobservationsconfirmuseofthestudyareaby thepairfor
breedingandwintering.Thecontinueduseoftheareamay indicatethattheeagles
havebecomehabinmmdm airport_-'tivities.

Basedon thestudiesdescribedaboveandthelimitedobservationsofwintering
eaglereactionstoairplaneactivityinthestudyarea.andbecauseairplanenoisein
theAirportvicinityisexpecmdtodecreaseinthefuture,effcc_fromnoiseandmr
trafficarcnotexpe_'mdtobesignificant.

(B) Peregrine Falcon

Wine=ringperegrinefalconsmay occasionallyusethestudyareaforperchingandhunting.
Development of the prvposedproject is not expecmd to have sib,_ificant adverse impacts on
thisspec:_s.Minor indirectimpact, similarto thosedescribedfor baldeagles,may occur.
Theseimpactsinclude:

• A lossoffeedingandperchingsimsontheprojectsite;

• An indirectlossofavailablefeedingandpe'rchinghabitatduetoinc'masesindisturbance
fromconsu'uct/onactivity,humanactivity,andmrtraffic;and

• A lossofwaterfowlhabitatontheprojectsite,affectingbirdsthatarcpreyeduponby
wimcnngpereg,rinefalcons.

Littleisknownaboutthetoleranceofwinteringperegrinefalconstohuman disturbance.
The literaturesuggeststhatbreedingperegrinefalconsarehighlysensitivetohuman
disturbances(Hickey,1942;HerbertandHerbert,1965;FyfeandOlendorff.1976)and
havebeenknown toabandona breedingsiteafteronevisitby a human. The Pacific
Pereg'nneFalconRecovery.Plandoesnotprovideany specificrecommendationsfor
buffersfromhuman disturbances,butgenerallyrecommendsprotectingwinteringhabitat
from humandisturbances.TheauthorsoftheRecoveryPlansuggestthatwinteringhabitat
may bca limitingfactorforthePacificperegrinefaJconpopulation.The WDW Draft
Management Recommendations for Priori_. Species does not offer specific
recommendations for the width of buffers from human activity for peregrine falcons but
does recommend the preservation of intertidal mudflats, estuaries, an__ coastal marshes as
key winter feeding habitat (Washington Department of Wildlife, 1991b).
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(C) Candidate Species

The nonhero red-legged frog is the only candidam species lismd by USFWS likely to oc:ur
in the project area or surrounding vicinity. Impac_ on red-legged frogs resulung from
construction of the proposed project would include displacement of individuals or local
populazions and loss of breeding and overwmtering habir_,. No impac_ on this species are
anticipamd as a result of operation of the proposed project.

Flightpathsshouldavoidthebaldeaglenestingu_rrimry,and associatedwintenngareasalong
PugetSound totheextantpossible.When flimhtsam direcmdtoorfromtheAxrportfromthewest
throughbaldeaglesuseareas,planesshouldbe dire.trodm flyatashighan altitudeaspossibleto
rmmrnizedisturbancecowinteringornestingbaldeagles.

(10) CONCLUSIONS

Constructionand operationoftheproposedprojectisnotexpectedtoresultinsi=o-nificantadverse
impactson baldeagles,peregrinefalcons,orcandi_r_species.

Bald eagles observed in the study area primarily consisted of the resident pair, with occasional
sightingsofothereaglesflyingthroughthestudyarea.Onlyone observationofapereg'rinefalcon
was made duringthestudy.Thisfalconwas likelyatransientm thearea.asitwas neverobserved
againduringthefieldstudy.

The onlycandidatespecieslikelytooccurinthevicinity,oftheprojectareaisthenorthernred-

leggedfrog.Thisspeciesiscommon throughoutwesmm Washington,and significantimpactsare
notexpecmdasaresultoftheproposedproject.
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l•_ _ "_. UN]_ STA_ _"JARTM--rJ_T'OF _MM_='_C- _

NA_Olt,llLllil,.IJNII illSi'l_itll!i S="liVi_

!r11 NE 7T_1 ,-_me- Room _''_'-

S_04dm pa.ZSC_Z_S_S
r/_r_3

Ms. Julia Time, Wildlife Eco!cgis-

Shapiro a=d Associates I.uc.
120! T_ -_. Ave._ue - S'ulUe 1700

Sea'-'.!e,Was_-ug= on 98101

Re: Species Lie: Re cues: for Sea-Tac lu'-e_---_a_ic=a!Ai_--pc---.
Master P!a=

Dear Ms. Tims :

The Na-.ic=a! Mari=e Fishe--ies Se_-vlce (NM2_-S)has reviewed yzur
May Ig, 1994, !et-.er uc Bria= Brow= r-__--aes-__u-=a !is: cf
_--a'.--=e;- or e=_-_ered spe._ies =c aid _- your prepare'i=-- cf a=
e=v;._-:=m-_u-zalimp.ac: szateme=-, for _he Sea-Tac Lu-e_---_a--icna!
Ai_-_o---.Masuer P!a=. It is c'_ uude_-sua=dlug _ha- uh!s prz.ject
w______ e=tai! uhe co=s-ruc-.icn of a new .z'_uwav-. at =he ai_--:o_---...

We have e=c!osed a list =he =-_=_...-cmous f_sh species uhat are
!!sUed as e.uda._gered or th_-eate=ed "u=der =he E=da.ugered Species
Act (ESA) a=d r.hose :ha'. are car_-i_a:es f:r lis'.i=g. This lis:
iucludes o=!y a=ad_-_mous species (sa!mc= a=d stee!head) u=der
NM_S ju--isdlc-io= thau oc_r ;- _ Pacific No_---.hwest. The U.S.

Fish azd Wildlife Se_--_ics should be cc=tac-.ed rec-ar;,/.ugr.he
preseace cf species fall;n.= u=der its j'_isd/c_.ic=.

Avai!ab! s "-_c_-ma-.ic= i--//;_ca:esthat nc listed S=a.ke River sa!mcn
are i= =he prcjec: area cr immedia:e!y dow-.-suream from i-.. The
final c -,ca _rl.i _ habi-.a-, designated for _he lis:ed sa!mc= (December

28, 1993, 58 :'T_68453) does nc: i=c!ude the proposed project
_o

However, some of uhe amadrcmous fish species _ha-. are presea=ly
camdida=es for liszi=g u.uder =he ESA may be prese=-_ i_, cr
dow--szream fr:m, ='_- pr=pcsed ac-.icn area. The ca_-.dida-es for

liszing _ha= may be prese--: are ccho sa!mc= (Onccr__y=c',us
kisu'.ch), s:ee!head (Onccrhyu-_hus mykiss), ar.d chum salmon
(Cnccr±yu=hus kera) . Ca_dlda-es f:r lis:in= have no s,a--.u's ur.der

the ESA. Once a caz;_ida=e sDec;es is pr:posed for lis:i=g, or is
!iszed, a ccr.ference cr co=sul-azic= may be rec-&ired.

Please refer Uc Uhe ESA sec'.icn 7 imp!eme=:i.ng .-e"-'_-__a.,-ions,
50 _ Par-. 402, for ;.--.f=_.--ma:icnc= ;he c:=fere-_.-e a=d
cc=su! :auic= pr.-cess.
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Zf In_ ;_,ve fu_--"_ _,_es"_.;c==s, ;:lease c===a=". S:eve S===eo of my.
s_.f, a: (503) 23!-2317.

S._==a..-ely,
o

_._, _ .T_.___
II--ia._ J. IL-'_
_-1:i.=g Div_ic_n _ef

_cZ es-c-_'e

--.4

AR 044954



_1_ 1_..'_i_, _ Tv_."_¢ 5'_,'_t"_ JU'_X.._Z_._'__ "

Lis_:_1 Spe=ies

Sa_---amau'.o River WLu=e:-Ru=
r,_; ",_ok Sa!m:= Q=c=.-'hy=_ =shawy--_s,'_:

S-:_e Riva: Sockeye Sa!m:n _=:=.-'hy=chus narka

Snake River Fall _Chinook S_a/::: Cnc:.-_:ch,,_s_shawy-.s*-_:

Snake River Sp.-ing/_--
_ _ok Sa!mon Cnc:rhy=chus :$hawy=s_=

C_NDInLTZS FOR_

Mid-Cc!,_ia Rive: _-m_er
c_ _ok Sa!m_n Cnc:r_ync--_us_shawy_s_:

C:h: Sa!=:= O==::hy=chus k/su:ch

S_ee!head Onc::_y=-.hus mykiss

N_----h U_p_a Rive:
Cuu-hroa'. TrouU Cncorhynchus cla.rki cla_-ki

SPE_S FOE W_ZC_ _D_S EAS __ LI_ PETZT_0NS

Bake_ Ri_r sockeye salmon Onc:r_,y=chus ne__ka

Hood Cana!/Disc:ve_--yBay/Mud bay/
E!d In!e: chum salmon Oncorhynchus ke_a

E!wha/Lower Dungeness Rive:
pi_k salmon O::c=--hyz:chus gc.-buscha

Whiue/Dungeness/Nc-_ch and Souuh
Fork Nook.sack Rive_- spring
c_ nook sa!m_n Onc:rhynchus Cshawy_scha
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Unized States Department of the Interior
E_l¢_i_l Semi ____

• 370= G_ffi,"n L_ne_'E.Sui_ 10Z
01ym_ia.Wasbin_:n 9=.50!-_._.:2

C206)7_-9t.¢0 FAX: C206)753-9008

jume 17. L_

Julia LisaTims
WiIdlife E:ologi
Shapiro & A_sociat_
120! Thi_ Ave., Suite 1700
Se-:tle. Washington 98101

FWSReference: 1-3-94.-SP-530

Dear Ms. Tiros:

This is in response to your let_.er clat_ May 5. !994.. and rec.eived in this
office on May 6. Enclosed. is a lie of lis"ced thre:_tened and endangered
species,and candidate_ecies (A__acnm_n_A). ?.natmay be presentwithin _._e
area of the pr=mos_.Sea-TacIrraerna:ionalAi_o_ Ma_er Plan update and new
rumwBy.The li_ fulfillsthe r._:uirem_nt.sof'the Fish and WildlifeService
(Se._ice)underSec:..ion7(c) of the En_angere_SpeciesAc':of 1973.as amended
(At'.). We have also encloseda copy of t_e r.:_uiremenzsfor :be Fe_.eral
AviationA_miniszraZion(FAA) c_mplianceumderthe A_ (AZ:achmentB).

Should:he biologicalassessmentde,'.erminetha: a l_ced speciesis likely to
be affec:-.ed(a_verselyor beneficially)by the projec'..,t_e FAA shouldr.-K_ues:
Se__Lion7 cor_ulz.::ionthrough this offic.:. If the biologicalassessment
de_e_ines that :he proposeda_ion is "not likelyto adverselyoffer" a
lisped spec.ies,the FAA should r_ues: Service concurrence with that
determinationthrou:h the informal con_ul:a,'.ion process. Even if the
biologicalassess_nZ show_ a "no effecz" situation,we would appreciate
receivinca copy for our information.

CaKdida-es:eciesare includedsimply as advancenotic.:to federalagenciesof
s_ecieswhich may be proposedand lispedin the future However.protection
prov,___to car._ida,-..=speciesnow may pr_=cludepossiblelispingin the future.
If e=_rlyevalua'.ionof your projec'.,indicatesthat iz is likelyto adversely
i_ac', a :andl_a-especles.:he FAA may w_sh to revues:t-:chnicalassiszance
from :._;soffic_:.

In a_.d_-icn,pleasebe advis_ thaC federa3and _a:.: regulationsmay require
permizs in areas _ere we_lan_ ar.:Identified. You should contact the
Sea'.-.leDisZric:.of the U.S. Army Cor_s of Engin.=_.rsfor federal permit
recuireme_zsar,_the Washin_on S_a,'.eDepa,_en: of Ecolo_ for sZate permit
re_uir_-_me_-s.
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aues_io_sre_rdir__ourres_.an_.Ibilitiesu_r _theAc':.pl_,se_'_'._,a_
Jim Mia_aelsorJodiBushof _ms OTTI_ _ _ le'_-.,..e._m_:phcne/ad_res.S..

$incerel:f.

_'l_d C. Frt,_eri_:
S_T.e Supervisor

Jb/ac
SE./FAV1-3-94-SP-530/King
E.nclasUms

c: i_'W. P,e_on4
wl_._. Ol>'_.ia
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ATTA_ A

CANDIDATESPE_!___IC_ MAY OC_ WITICNTI_VICINITYOF _ PRDP_r_'__
_.A-TACINT_TSDNAL Aj_QRT MA_ PLANI_ ANDNEW I_Y PR_T

INKI_ COI/NTY.WA_N_
(TZ2_RO4ES4-S;'l_N RO4E_D.6-17/20-ZI/"_-29/'_-33)

Fi_ _: 1-3-94-_-530

_ld eagle(Halia_tusleuc_.._halus)- win:eringbaldeaglesmy oc:urin the
vicinityoftheproject_fr_ aboutOctober31throughMar_h31.

Peregrinefalcon(Fa7col_eregrinus)- springand fallmigrant falconsmay
oc,_',,rinthevicinityof tt_proje_.

Major concerr,_stha: shouldbe addr_se_,in ycur b_ologic.a_,essessmen:o?
projectimpac:_to baldeaglesandper_rinefalconsare.:

I. Levelofuseofthe projec':ar_ bybald_gles andperegrinefalcons.

2. E?f.ect._of the projecton eagles"and falcons"primaryfood_ocks and
foragingar_s in allareasin?]uenc_by t_eproject.

3. Impac_from projectconstru_ionand im_lemen'cation(e.g..increased
noise levels, incr_sed hupan a_ivi_y and/or access, loss or
aegradationof habit1:)whichmay r_ul: in di_urbanceto eaglesand
falconsand/ortheiravoidanc.=of theprojec'carea.

PRDP05_

None

CANDIDA7_

Tne followin5candida:especiesmay occurinthevicini:yof theproje_-

Black_._rn(Chlidoniasnfoer)
Bulltro_ (SalvelTnusco;_fluen_us)
MourrtainOuail(Oreor_yxpic'tus)
Nor_hernre_-leggecfrog(Ranaaurora)
Northwes:ernpon_turtle(Clemmysmarr_,ara:a)
Spo_tedfrog(Ranapre*.iosa)

3
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OF TO.--ENOAN_'--._S';-._ ACT O_ L=72--,_ AI_'--_ED "_-"

-_--'_ON7r.__ - C_3ulZ_=tion/Co_,fe,-_.ce

T-.:...ires:!. Fede_ agenciesto utilize_eir au_mritiestc carryout.
progr,aresto c:nserveendangeredand_r_.--nedspecies:

2. _jm__It_tion_ F_ _ a fe_l a_i_ .mya_._.,a
li_ endangeredor tmreat_-ne_-speciesto _--Juretrialany
a_ion au_oriz-'_, funded, or carried out by a federal agency
_n_c likely to .i_pa_ize the continued exi_ce of 1i_'c__

es or r___ult'in the d:,struc_ion or adverse modification
of criticalhabitat. The processis initiatedby the federal

mv a_er it has de-erminedif itsaction,my a_ect
a_dv_.rselyor beneficially) a listed species: and

3. C_,erence wi_ _ when a federal action is likely to

jeopardiz.:t_e continuedexi_ance of a proposedspeciesorr_ult in d:.s-_ruc_ionor an adverse_ifica-ion of proposed.
criticalhabi_t.

$_CiqON7(ci- Biolc_icmlAssess_.,-S.for Czns_..-ucti_proi_ •

ReQuir-.sfederalagenciesor their designeesto pr_are a BiologicalAssessment(BA) for
coru_ru_ionprojec'._sonly. The purposeof the BA is to identifyany proposed and/or
listedspecieswhi_,is/arelikelyto be a_ec_ed by a con_rurtionproject. The process
is initia_edby a federalagency_n requ_:_ng a._\_ of proposedand lis_cedthreateneC
._ndendang:_-_soe:.i_Clis:ar:a-Wn,ed). The _ snou_obe completedwithin 180 days a?ter
its initiaz:.-n(orwithinsu_ a time periodas is _lly agreeable).If the BA is noZ
initiatedwithin90 day_of .receiptof the speciesli_. pleaseverifythe aczuracyof the
listwitm our Servia. No irreversibleco_i_ of p.sourcesis to be made duringthe
BA processwh,_chwouldr_ult in violationof the r._-_uire_ under Section7(a) of the
_. Pla_i_G. design,and administrativeacticr_may be take. however,no c_n_truction
maybegir

To c_mplez--e BA.youragencyor its design_ should:(1)conductan on-siteinspection
of the area -o be aff.__.e_by the proposal,whichmay includea detailedsurvey of the
area to de_.e.-mineif thespeciesis presentandwhethersuiSablehabitatexistsfor either
expandingthe exi_ing populationor pote,ntia!reintroductionof the species:(2) review
literatureand scie_ificdatato Qeterminespeciesdistrib_ion,habitatneeds, and other
biologicalre_ir_s: (J) interviewex_._ includingthosewithin the FWS. National
MarineFishe--esService.stateconservationdepart, universities,and others _o may
have data ncz yet publishedin scientificli_era:ur:.:(4) reviewand analyzethe effec_
of the prooosalon the species Jr,te.,-msof Individualsand populations,including
considerationof _ulative effe-_-sof the proposalon the s_ec.iesand i_s habitat:(5)
analyzealternativea_ions that may proviOeconservationmeasures,and (5) prepare a
r_o_ dom_e_ing the results,includinga discussionof studymethodsused. any problems
encountered,and other relevantit,formation.Upon co_le_ion, the repo_ should be
forwarded,to our FmCangeredSpeciesDivision.370_GriffinLaneSE. Suite 102. Ol_n_pia.WA
g_501-2192.

" "Lonstrucz_cr.proje___"means any major ?eoera_actionwn_cns_gn_can:iy arTe_s tne
Qualitvof the h_mmnenvironment(recu,ringan E'-'S).Oesign_Jprimarilyto result in the
buildingor erector,of human-,,naCeszruc'ur:_ssuchas dam_.buildings,roads,pipelines. _.
channels,anC :me like. Tr,ls ir,cluce.:fe__.erala_cn such as _ermits.grants, licenses.
or ocherfo,,-msof fe_.eralauzr,cr_Z_:_:,"or as:rove!wr,:cnmay resultin ccns'.ruc'_on.
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(1) INTRODUCTION

T'nis _port is an addendum to the Biological Assessment for Bald Eagles and Peregnne Falcons
prepaid for the Sea-Tac Airport Master Plan Update Draft F_IS. After completion of the dra_,
Biolo_cal Assessment in April 19o14,informar,ion was provided to the Port identifying a new bald
eagle nest in the vicinity, of the Ah'port. This report provides backgTound reformation on the new
nest and an analysis of potential effects of the proposed project on the ncsung eagles.

(2) BACKGROUND INFORMATION

An active bald eagle nest is Iocamd along the nox-d_e,ast border of Angle Lake. approximately 0.75
mile southeast of the Airport (Exhibit l). The nest is Iocamd m a Douglas fir tree on private
property that abuts the northeastern comer of An_e Lake. The nest was built in early 1995, and
the subsequent nesting attempt was unsuccessful. According to Washin_on Depar_ent of"Fish
and Wildlife ('WDFW) personnel and the owners of the property, on which the nest is located, the
eagle pmr abandoned the nest before laying eggs, appat_nfly as a result of crow harassment
¢'rhompson, 1995). Recent observations by local residents confu-'m continued use of the Angle
Laketemtorybytheeagle pair.

(3) EFFECTS OF THE PROPOSED PROJECT

The proposed project would not cause significant adverse effects to the resident eagle pair at Angle
Lake. Minor indirect impacts could occur as a result of the following: (I) the loss of potenuai
feeding and perching habitat on the project site: and (2) the indirect loss of available feeding and
perching habitat immediately outside the construction zone as a result of increased disturbance from
construction and other human activity..

(A)

Construction of the proposed project is not expected to result in significant adverse impacts on the
resident bald eagle pair at Angle Lake. No direr construction impacts would occur on Angle Lake
as a result of any of the Master Plan Update alternatives. Because the Airport is more than 0.75
mile from the An_le Lake ea__le nest and separated by several physical and cultural features, the
effects of construction on the b'reeding eagle pair shoulcl be n'unor and related mostly to the removal
of potential fora_ng habitat and perch sites within construction areas.

The Airport area provides limited eagle habitat. The An.le Lake eagle pair might occasionally
forage and perch in the Ai .rport area throughout the year, although this is uncommon because of the
lack of quality ea_ole foramn._ habitat in this area. The proxirmry of high quality, foraging habitat
west of the projec_ area al-ong the Puget Sound shoreline reduces use of the proposed project area
by these eagles. The loss of habitat associated with construcuon of the proposed project would not
significantly affect eagle fora_ng or perching behavior.

The noise and activity associated with excavation and construction would cause eagles to avoid an
area around the construction zone. These areas are used infrequently by ea_=les, and no significantadverse impact is expected. " " -

(B)

Operauon of the proposed project is not expected to cause si-onificant adverse effects to the resident
bald eagle pair at Angle Lake. Effects on bald ea.oles typical]'v associated with airport operation can
include interference with established eagle flight paths, elevated noise levels, and increased airtraffic in eagle use areas.

K-A-I
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,_, .'tificantchangesinbaldeagleflightpatternsareexpectedasa resultofoperationofme "-_
I: _.'-dproject. Exhibits 10 and I 1of the Biological .Assessment illustrate cun_nt and pro3ecte_
fu.. : amval and dcp_mre flight paros for the Airport. Because Pu_t Sound is the predormnan:
foraging area for eagles in the project vicimty, east-west Right panems between Angle Lake and
Puget Sound are likely a common flight path for the Angle Lake eagles. These east-west flight
patterns cross the current approach and departure zones of the A_ort. Because the pmr is
currendv occupying the same nesting rotatory as last year, it can be assumed the eagles have
establisfied flight panems that are not in conflict with currant approach and deparm_ zones of the
Airport. Future flight paths with the proposed new parallel runway are not expected to be
significantly different from current approach and departure zones. Therefore. no sig'nifican:
changesm balde.agleflightpanemsarcexpectedasaresultofoperationoftheproposedproject.

Inaddition,noairplaneflightpathsoccuroverorintheimmediatevicmi_ofAngleLake.The
closestai.".:aneflightpathtoAngleLakeisapproximately0..5mile.Inthisarea,planeswillflyat
analutud_ofapproximamly1,500feet,wellaboveregulareagleuseareas.

Noised,,_representingexistingconditionsandpredicmdfuture(year2020)noiselevelsinthe
vicinity,oftheAirportam illustratedinExhibit2.Fumm noiselevelassumptionsreflectthesame
growthintotalaircraftoperationswithorwithoutfutureairfielddevelopment(i.e.,Do-Nothing
alternativevs."WithProject"alternative).Changesbetweenexistingandfuturenoiseconditions
primarily reflect the mandated transition to a 100% Stage 3 aircraft fleet (quieter air,-raft). By the
year 2020, the fleet mix at the Airportis expected to consist solely of aircraft meeting Stage 3 noise
!evels, as reflected in the Dmf'tEIS. and the use of Stage 3 ai_.v,i£'twill result in an overall decrease
::noiselevels,evenwiththeexpectedfuturemcrea_ inah_rc_'toperationsattheAirport.The
_;_,wparallelrunwaywouldbe locatedapproximately2,500feettothewestoftheexisting
westernmost runway (16R/3-L) and thus farther from Angle Lake than under existing runway
conditions.

w

•stingnoiselevelsa_AngleLakeare66.2daynightsoundlevel(DNL).Predictedfuturenoise
ds fortheyear2020showa decreaseinnoiselevelsatAngleLakeforallalternatives(including
Do-Nothingaltern_ve).Inaddition,all"WithProject"alternativesresultinlowernoiselevels

_I.0-6I.IDNL) thantheDo-Nothingalternative(62.3DNL).

Thenumberofflightsarrivinganddepartingtoandfromtheairportareexpectedtobethesame
withorwithouttheadditionofthenew parallelrunway.Withoutconstructionofthenew parallel
runway,sit,nificantdelaysareexpectedattheAirport.Delayswouldrequireplanestocircleinthe
vicimtyoftheairportatvariousaltitudes.ThiscouldincreaseIow-alumdeairplaneactivityineagle
useareas,whichcouldincreasedisturbance.

F...,sethenesthasonlybeenactiveoneyear.itisdifficulttoassesstheamountofdisturbance
c_,,cdbv currentAirportoperationson thebreedingpair.Fieldobservationsbv WDFW
personnel"andlocalresidentsconfirmuseofthestudyareabythepairforbr_dingandwintering.
ContinueduseoftheareamaghtindicatethatthepairhasbecomehabituatedtoAirportactivities.

(4) CONCLUSION5

In conclusion, construction and operation of the proposed vroject is not expected to result in
_ificant adverse impacts on the resident bald eagle pa_rat A- -le Lake.

•,o direct consu'uction impacts are anticipated on Angle Lake as a result of any of the Master Pian
Upd__realternatives. Because of the distance of the Antic Lake eagle nest from":he Airport. indirect
impacts associated with constracuon of the proposed project are not expected to result in si_ificant
adverse impacts on the eagle pa_r.

K-A-2
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Theeaglepairiscurrentlyoccupyingthesamenestingterritory,aslastyear,whichindicatestha_
thesebirdsaretolerantofcurrentmrcr_ activitylevelsinthearea.Otherstudieshaveshov,_
eagJeshabjm=t,tosoracmgttlarhumanactivities.

Si_ificamimpactsassociatedwithnoisearenotanticipamd,asnoiselevelsareproje=tedto
clenmasewithorwithouttheproposedproject.Predictedfuturenoiselevelsshowa decreasein
noiselevelsatAngleLakeforallalternanves(includingtheDo-Nothingalternative).Inaddition,
allalternativesresultinginconstruc_onofthenew parallelrunwayresultm lowernoiselevelsthan
theDo-Nothingalternative.The new parallelrunwaywouldbelocated2,500feetfarmerfrom
Angle Lake than the existing westernmost runway (16R/34R).

(5) REFERENCES

Thompson, Patricia, October 31, 1995. Washington Department of Fish and Wildlife. Personal
CommunicationwithJuliaTirns.

K-A-3
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APPENDIX C

ESA STORMWATER EFFECTS

GUIDANCE FOR PROJECTS

SECTION 5.6 OF THt'_
ENDANGERED SPECIES AND TRANSPORTATIO HANDBOOK
WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
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5.6 ESA Storrnwater Effects Guidance for Projects

Purpose:
The purposeofthisdocumentistoprovideinterimguidanceon making
effect determinations for biological assessments prepared for NMFS. This guidance is

for projects which: (A) Incr_se Impervious Surface A.ma. or (B) Cleaz. Grade or Fill
('ErosionControl).or(C)Have SpillPotential

The effectdeterminationsincludedm thisdocumenthavebeenagroeduponbetweenWSDOT

andNMFS. Some butnotallofthesedeterminationshavebeena=_roedtoby USFWS.

Thisdocumentonlycoversspecificprojecta_vities.Thisdocumentdoesnotcoverallofthe

possibleprojectelementswhichmustbeanalyzedbytheprojectbiologistbeforea finaleffect

determination based upon all of the projects activities is made. Effect determinaxions must be
project s'pecific and this guidance may not fit in every case. There may' be instances where the
project conditions and site specific circumstances arc such that the project does not meet the
conditions outlined under one of the effect demrminations (e.g. no effect) in this document, but
the final analysis reaches that conclusion. In d'ds case. the project specific conditions and
rationales can be thoroughly documented in the Biological Assessment.

Thisguidanceistemporaryandmay chang_inthefuturewhen changesaremade totheHighway
RunoffManual. Untilchangesatemade.usetheHighway RunoffManual orotherlocal

ordinances(iftheyaremore smngcnt)todesignthestormwamru'eatmentsystem.Changesdue

toESA willbeaddedintheformofaninstructionalletterwithinthenext30 days.Inaddition.

we am requiredtochangetheHighway RunoffManual within2 yearsofany Ecologymandated

change.

Procedure.:Evaluateeachprojectforitslocation,evaluatefortheeffectsdue tostormwater.

clearing,g,radingand filling,andtheeffectsofallprojectelementson thebaseline

indicatorsbeforemakingafinalproject,specificeffectdetermination.

===Projectslocatedwithina WaterResourceInventoryAreawithno habitatorpotentialhabitat

forlistedfishspecieswillhaveno effecton listedfishspeciesand re_luireno further
evaluation.

NO EFFECT

Stormwater from new im_rvious surface area has no effect when:

1. New impervioua surface area: lnfilu-ate w/prcn'_atmcnt for all new impervious surface
a.rga.

OR

2. Stormwamr n_.atrnent for project is designed to = 140 % x the Azea of New Impervious
surfacearea.(Thisisbasedon theassumptionthatpost-projectnetpollutantloading

shouldnotexceedthepre-projectloading.)Inotherwordsthenew impervioussurface
shouldnotresultinanyadditionalpollutiontothereceivingwaters.Sinceour

stormwaterBMPs arenot100% efficient(seeattachment),some amountofpreexisting

impervioussurfaceareawillhavetobetreatedtoattainano-netincreaseinpollutant

76 Endangered Species and Tranxport_ion Handbook
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loading.The u'e.annentlevelhasbeenestablishedat140% ofnew impervioussurfac.-
areatomake up forthefaczthattheBMP's m-=not100% efficient

Example: A projectaddsI0acresofnew impervioussurfacearea.whichwillbe 100%

m-..ated.How much impervioussurfa=eareawillth=projecthavetotreattoattaina "'no
effects" determination?

Answer:. 140% x (I0 acres) = 14.0 acres which is the I0 new acres plus 4 acres of the

existingunu'eamdsurface area..

_'lear_;qg.Oradin-_andFillin2hasno effectwhen:

The project is within ESU/DPS:. clears. =wades, and ==,rubsover 300' from any waterbody,
provided:

Temporary Erosion Sedimentation Con=ol ( TESCY Stormwater Site Plan (SSP) is full._
irnplem_t_ (including spill control)
"Environmentalbaseline"isnotdegraded,includingspawningareas(determinedby the

BE3). LWD. riparian habitue etc.

MAY AFFECT NOT LIKELY TO ADWERSELY AFFECT

Stormwat¢.,rfrom new impervious surfacearea mayaffect but is not likely to adversely affect
listed._sh.._;peciesandtheir habitatwhen:

Impervious Surface Area: "I'reau-nent wl detention for all new impervious and treats less than
0.40 rimes the new impervious surface area.1 on=w,==-_wA=dr,=or==usvws.,_ ,==_.=,_, ,,,=_ =ff,=
.,.-,..)

Clearin__.Grading and,Filling may affect but is not likely to adversely effect listed fish when:
The project within ESU[DPS. clears, grades, and grubs within 300" of any waterbody (which

supports or drains into a listed fish suppomng waterbody) but completes no in water work.
provided:

"I"ESC/SSP is fully implemented (including spill control)

"Environmental baseline" is not degraded, including spawning areas {determined by
BA). LWD, riparian habitau etc.

All other factors evaluated for the project by the project biologist result in a no effect or

may effect, not likely to adversely effect determination. This must include a analysis of
dL,'ectand indirect effects of the action. =

==Not all projects will be able to meet the above. Some may fall into the may effect.
likely to adversely effect call.

Proiects which work within wmer. may effect but are not likely to adversely effect listed fish if
allthreeofthe_followin__conditionsaremet:

Wo_.mgwith/..iurw.dSaimonidJ 77
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Work must be conducted within f'L_hwindow (Gold & F'LShlist or as per HPA)
Work mustoccurinanon-spawningorrearingarea(asdeterminedby pro.metbiologi_

inconjunctionwithW'DFW HabitatBiologistorTrRmlBiologistorotherFisheries

Biolo_st)

The p¢ojectdoesn'tdegradetheenvironnmnmlbaseline

(Rearingareasincludepools,e,ddics,structuresera.butdo notincludeglides)

MAY AFFECT LII'_LY TO ADVERSERLY AFFECT

Stormwaterfromnew impervioussurface_ rnavaffectandislikelytoadvc_'selvaf_'e:twhen:

]._ssthanfulltreatmentforallnew iml_'ViOUSsurfaceareawhen projectiswithinasub0asin

thatprovideshabitatorpomndalhabitatforalistedfishSl_Ci_.

Proiecuwhich workwithinwater,butdo notmeetthe*'notlikelytoadverselyaffectcategoryfor
in-sn'_,_'nwork "'willresuhm anadverseaffecttolistedfish.

Clearing_.C-radin_and l_llin_rnaveffectandislikelytoadverselye_ectlistedfishwhen:

ProjectiswithinESU/DPS anddoesnotfullyimplement"I'ESC/SSP(includingspillcontrol)and

iswithina sub-basinthatprovidespotentialhabitatforlistedfishspecies.

BENEFICIAL EFFECT

Proiectswillhaveabeneficialeffectwhen thestormwatm"treatmentis:

Treatment- detentionforaexistingiml_rviousareathatisa_-caterthan0.40•(new

imperviousarea)withintheprojectlimits.

I N.N_ tscamczTnecl_'mttJ_aew_¢m pomls_u_OgwrIBMFs_ly nm I_esumd_ _ _ _ _ _ _ _ _ay R_ _Hs _

onoutcmtectrainfall ctm._.S¢'cuoa2-5 of the Hq_h_,ayRsmoffMamsalusci_s a r.aan _crs aom'zssesmecuemmsade_,m,vl:v_mc|_ mt_c pm)ds

Tr_s scr.*Jonw,II be revise ,sm mcR:_¢ me salet._ mar_lS at a _ &tic I/t ",_'hlacm.• Sl_ly_$ul_erway to aq_al_ _ r_n.fall (lat_

2 DPS = Distinct Population Segment. USFW designation for bull trout listings.

3 BE = Biological Evaluation an evaluation done by a project biologist to determine the
effects of the project on listed species. The BE may lead to a biological assessment if necessaB'.

4 A direct and indirect effect analysis must be included which covers the action area. The

action area is defined as all areas to be affected directly or indirectly by the Federal action and
not merely the immediate area involved in the action. Thus if it is a bridge replacement, address

the upstream and clown stream impacts, bank impacts, consn'uction easement impacts, the road
approach impacts, temporary bridge impacts, impacts caused by the detour route etc.

78 En_nEered Species and Trar_porlaxwa Handbook
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WSDOT Highway Runoff Manual BMP effectiveness ratts

MEDL+,_REMOVAL.g_'rE (%)

BMP Inf_,_auon TS$ N P Lead Zinc
Source

Biofilu'ationFHWA 70 "_5 30 70 70

Svale _ S1 38 29 67 71
NTIS 60 10 20 70 60

Kin.zCo. SWM 77 9_5 33 66 --
Wet Pond FHWA 90 48 65 -- --

WPT 67 24 48 73 51
NTIS 60 35 45 75 6O

Vegetated F'ffWA 70 30 40 70 70
Filter Strip WPT 81 38 29 67 71

NTIS 85 -- 90 -- 85
WSDOT 83 ....

i

Extended FHWA 79 3.: 46 66 66

(nutrient WPT 60 42 58 73 51
control) wet

pond
Wet FHwA 30 <I0 <I0 i <I0 <I0
vaults/tank._ N'TtS 15 5 5 { 15 5

!Avera__ingall the pollutant removal effectiveness data for wet ponds and bioswales, which
constitute -90% of HRaMBMPs consu'ucted by WSDOT. yields a mean 72% (5/7) effectiveness

ratio. Assuming that pollutant loading from new and preexisting impervious are identical, the
area of preexisting impervious that needs to be provided treatment to yield no net increase in
pollutant loading becomes (1-5/7_/5D = "_/5= 0.4.

References:
FHWA - Evaluation and Mar_gement of Highway Runoff Water Qualio.. FH'g,'APublicauon No. _"[WA-
PD-96-032. June 1996.

NTIS - Evaluation of Highway Runoff Pollution Control D_'icez. U.S. Dept. of Commercr./National
Techmcal Information Settee. Publicauon Number PB97-13848 i. December 1996.

King Co. SW'M- Evalua,o, of Water Quali_ Ponds and Swalcs in the Issaquah/Eaxt Lake SammamLsh
Basins. Final Report forTask 5 of Centennial GrantAgreementNo. TAXgO0_. October 1995.

WIlT- Comparative Pollutant Removal Capabili_ of Urban BMPs: A Reanalysu. Watershed Protecuon
Technique. Vol. 2. No. 4. June 1997.

WSDOT - Performance Evaluation of Vegetative Filter Strips and Safety Slopes as Water Quality BMPs.
unpublishedongoing researchconducted by Dr. David Yonge, WSU - College of Civil and Environmental
Eagineermg.

Worlang with Listed 5aimonids 79
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Technical Memorandum

EROSION AND SEDIMENTATION CONTROL DURING THIRD
RUNWAY EMBANKMENT CONSTRUCTION

Seattle-Tacoma International Airport
ThirdRunwayProject

November 12, 1999

PreparedFor:
The Port of Seattle

PreparedBy:
HNTB Corporation
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Erosion and Sedimentation Control During Third Runway Embankment
Construction

I. Introduction

Placement of earth and gravel fill materiaJ necessary, for the proposed Third Runwa?
embankment and other construction projects associated the Seattle-Tacoma InternationnJ

Airport Master Plan Update will be completed over several years. Dunng the multl-year
embankment project, matenal placement will be completed over much of the annual

periods, including the wetter months, in order meet the project schedule. Embankment
consu'ucuon dunng the wener umes of the year could generate stormwater runoff
containing silt. sand. or other suspended solids in excess of perrmt reqmrements. Thls
technical memorandum describes the approach for collection, storage, treatment, and

discharge stormwater runoff during embankment construction in order to meet required
water-quality standards. These or similar methods were successfully implemented dunng
the 1998-1999 construction period. Despite wet weather construction dunng record

pcnods of heavy rain, all storm water discharges were achieved.

II. Construction Stormwater Standards

The Washin_on State Water Quality Standards (WAC 173-201A) requires that runoff
from construction projects not increase receiving stream turbidity by more than 5 NTU

(Nephelomemc Turbidity Units). To meet those requirements, standard BMPs will be
constructed and maintained as necessary, in and around the embankment construction
areas. Standard BMPs can be utilized to remove most of the suspended solids in the

stormwater while also providing conveyance and retention. However. due to the large
scale of the proposed third runway project, combined with the proxirmty of the
construction sites to Miller Creek, Walker Creek. and Des Moines Creek. standard BMPs

alone will likely not satisfy water quality requirements for turbidity. The standard BMPs

have not historically provided adequate removal of very, small (colloidal) suspended
particles from the embankment runoff. Even with liberal application of standard BMPs
throughout the project site, experience on previous projects indicates that additional

treatment of construction stormwater runoff may be necessary, to meet water quality
standards for turbidity.

Standard BMPs alone will not provide the level of safety desired by the Port to assure that
water quality requirements will be achieved dunng Third Runway Embankment
construction. Therefore, additional or supplemental stormwater treatment is proposed as
part of the Third Runway Embankment Construction Erosion and Sedimentation Control

Plan (CESCP) to provide assurance that water quality requirements will be met and wet
weather construction will be allowed. Specific supplemental stormwater treatment

systems are described in the 1999 Draft Ecology Stormwater Management Manual. It is
anticipated that the type of supplemental stormwater treatment system described in the
draft Ecology Manual will be utilized dunng embankment construction to control erosion

and sediment. The following section summarizes the anticipated overall Third Runway

Pa_ 1 of 8
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Embankment CESCP. includingthe use of standardand expenmenta2BN[Ps dunn_

construction.Development of the Third Runway Embankment CESCP is based on

experienceginnedon wet-weatherembankment projectscompletedin 1998and 1999,as
wellasotherprojectsintheregion.

III. 1998 and 1999 Embankment Projects

Duringthespring,summer, and fallof 1998 and 1999.approximately1.8millioncublc
yardsof embankment was placedin the northwestcomer of the extsung mrfield.

Standard construction erosion and sedimentation controls for the 1998 and 1999 pr_ects

included the following standard BMPs:

• silt fence

• grass and rock-lined swales,
• check dams,

• sediment traps,
• a large sedimentation pond,
• a truck wheel wash.

• soil covenngs (bonded fiber matrix)
• hycb-oseeding

In addition to the above BIV[Ps, the top of the embankment was sloped away from the
embankment face at all times dunng fill placement. This reduced erosion by preventing

runoff from the top of the fill from flowing down the embankment face. Collecuon of
runoff from the top at the back of the embankment also allowed flexibility in routing the

runoff to gain the most benefit from the standard BMPs. In addition, only fill material
containing a lower percentage of very fine particles was placed dunng periods of wet
weather to reduce the amount of sedimentauon generated in the construction stormwater
runoff.

Even with the above-described controls, it was deterrmned early in the 1998 project that

standard BMPs alone would not provide the treatment necessary, to consistently meet
DOE stormwater quality requirements for turbidity. Potential supplemental treatment
systems were evaluated to ensure that water quality discharge standards would be

achieved throughout construction.

A polymer storrnwater batch treatment system was selected to provide supplemental
stormwater treatment pnor to discharge. The treatment system developed for these
embankment projects was approved as an experimental BMP by the Department of
Ecology. A brief summary of the supplemental treatment system constructed for the
1998/1999 embankment projects follows.
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IV. 1998/1999 Supplemental Treatment Summary

Construction runoff containing suspended solids (silt and/or sand) was intercepted in
collection swales and collected m a large sedimentauon pond. Under standard
Department of Ecology design criteria, stormwater would normally be discharged from
the sediment pond a.ftera pre-deterrmned "residence ume" which, in theo_', would result
in satisfactory water quality conditions. The pond and standard BMPs helped remove the
larger paructes, but the polymer treatment system further cleaned the runoff water by
removing the smaller suspended fine particles (colloidal particles) that the standard BMPs
could not adequately remove. The pol,vmer treatment system developed for this project
involved pumping of stormwater runoff from the sedimentation pond into one of sever'a/
lined treatment cells constructed adjacent to the sedimentation pond. Each treatment cell
acted as an individual mixing tanldsettling pond in which liquid flocculents were added at
closely monitored rates. The flocculents, when properly n'uxed with silt-laden water.
cause the suspended particles to "'bind" to each other creating a heavier particle.
Eventually gravity causes the flocculents and silt particles to settle to the bottom of the
cell (precipitation), After testing of the water in the cell to verify quality parameters, it is
pumped to a roadside storm drainage system that ultimately discharges to ,Miller Creek.
The cell is then refilled with sih-laden water and the process started agmn. The sludge
that accumulates at the bottom of the cells is removed with vacuum trucks as needed and
disposed of at approved disposal areas off"Port property.

The process was extremely successful, with stormwater discharges from the 1998
embankment site exceeding water quality standards throughout the winter of 1998/1999,
a record setting season for precipitation. Much of the treated water discharge was at or
below creek turbidity,, and at no time was the discharge greater than 5 NTU above the
creek background turbidity. The treatment system resulted in construction storm water
discharges far exceeding water quality standards, which call for no increase of
backvound creek turbidity greater than 5 NTU.

In accordance with the approved BMP request, water quality monitonng and testing were
regularly preformed on the treated water pnor to discharge. The monitonng included
tests for pH, turbidity, and settleable solids, as well as bioassays to assess treated water
toxicity. The bioassays were performed by a Department of Ecology accredited

laboratory and test results indicated 100% conformance to Department of Ecology
construction stormwater quality cntena, including toxicity, pH, and turbidity.
Approximately 15 million gallons of construction stormwater were treated without
incident dunng the winter of 1998/1999.

A similar treatment system has been used for a private development project in Redmond,
WA. Through November 1997, approximately 40 million gallons of storm water had
been treated and discharged without incident.

Although effective, the batch treatment process used is labor intensive. Ongoing research
is being conducted to evaluate other potential supplemental treatment systems that will
improve on the batch treatment system used in 1998 and 1999.
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Chem]cal treatment of construcuon stormwater runoff is a relauvel.v new applzcauon of

technolo_ that is used extensively by muntctpaliues for dnnkmg water and wastewate."
treatment. The applicauon of this technology is fostered by increasing standards for

environmental protection and the need for extended construcuon seasons for lar_=e

projects. The Puget Sound retnon, in pamcular the Ciues of Redmond and Issaquah.
Washington. are national leaders in the development of chen'acal treatment for
construcuon stormwater management. Chemical treatment of construcuon stormwater

runoff is being used for a number of both public and private development projects in
those cities. It is anticipated that chemical treatment of construction stormwater runoff
will become more widely used due to increased scrutiny of the effectiveness of current
BMPs and re'eater enforcement of water quality standards to protect fish and fish hab,tat

protected under the Endangered Species Act.

V. Future Embankment Projects

This section describes a general sequence of embankment construction and the associated
erosion and sedimentation control facilities anticipated for use dunng future construction.

Contract specifications for future embankment projects will include detailed construct]on
phasing and sequencing plans with associated stormwater runoff controls necessary, for
each phase of construction. The contract documents may allow the construction
sequencing plan contmncd in the contract documents to be tailored to best suit the

operations of a general contractor. However, the stormwater runoff standards and
treatment approach cannot be modified by any contractor-proposed revision to the
sequence of construction contained in the plans.

Conceptual Construction Sequencin_ & Associated Storm Water Treatment

Generally, Third Runway embankment placement is anticipated to be_n in the lowest
portions of the area to be filled. The lowest portion of the topography also corresponds to
one of the more environmentally sensitive areas within the project boundaries (due to
adjacent wetlands and proxlmity to Miller Creek).

Stormwater runoff naturally flows to this low point of the site. In order to reduce the
impacts to wetlands in this low area, no large sedimentation pond will be constructed in
this area as would typically be necessary for stormwater control. One or more collection

"sumps" or small ponds will be constructed. These "sumps" are intended to collect
construction runoff that flows to this low area, but are not intended to hold the runoff

water for settling or supplemental treatment. Instead, runoff collected by these sumps
will be pumped to larger sedimentation ponds and supplementa] treatment facilities

located upstream of the low point and outside of wetlands. The larger, upslope
sedimentation pond and treatment facilities will be located in non-wetland areas to reduce
wetland impacts and reduce the risk of potential encroachment into wetlands.
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The sumps neeaed for runoff collectlon will be sized to reduce wetland impacts, ye'

provide an adequate mar=cnn of safet.v to prevent unauthorized stormwater d_scharge
dunng eme_ency condiuons (i.e. extreme storm events or power failures). The capacltx
of the combined sumps and pump systems will be sized to accommodate at least twice the

required stormwater runoff volume.

Runoff water will be diverted directly to the upstream sedimentation pond and treatment
facilities once embankment construction reaches a height that will allow runoff to !_avzt.v

flow directly to the sedimentation pond(s). After settling in the sedimentation ponds and
supplemental treatment as necessary., runoff water will be released to Miller Creek.

Standard BMPs will be constructed and maintained throughout the work area. including
the low-point construction area. The BMPs may include, but will not be lirmted to, silt
fence, cutoff swales, rock check dams, truck wheel washes, and fabric erosmn control

roaring. Embankment side slopes will be covered with bonded fiber mamx.

hydroseeding, and/or erosion matting as necessary, as soon as possible following finish
grading. Runoff water flowing into the sumps in the low portions of the site will continue
to be pumped to sedimentation ponds and treatment facilities as needed ensure water
quality standards are met. When the side slopes in the area have been established with

vegetative growth (hydoseeding) and the runoff meets water quality standards without
additional settling or treatment, pumping will cease. Water flowing into the sumps will
then be allowed to flog, into drainage channels and eventually to Miller Creek or the
adjacent wetlands via point discharges, perforated pipe, porous rock berms, or infiltration
swales as appropriate.

Runoff from construction areas outside the lowest topog'raphical areas will be routed
directly to sedimentation ponds and supplemental treatment facilities (as needed) located

west of the construction zone and outside of wetlands. In general, a temporary, cutoff

swale will be constructed just outside (west) of the toe of the embankment prior to any
site preparation or material placement. The cutoff swale will intercept construction
runoff from the work area and divert it to previously constructed sedimentation
ponds/treatment facilities.

To protect the outer fill slopes from erosion throughout the embankment program, fill
will be placed to always slope back from the toe of the slope (to the east) as was
successfully accomplished dunng the 1998 Embankment. A collection channel at the

back of the embankment will collect stormwater runoff from the top of the fill and flow to
the sedimentation ponds/treatment facilities, similar to the collection method used for the

1998 Embankment. The exposed face of the fill slope will be stabilized with

hydroseeding and/or erosion matting as soon as possible following finish grading.

A conceptual storm drainage plan is shown in Figure I, and sequential cross sections of
the embankment during construction are depicted in Figures 2 and 3. Embankment will

be placed in phases over several years. The exposed surface area at any glven time during
construction will be lirmted to an area equal to or less than the area of exposed surface
that would generate turbid runoff in excess of the capacity of the stormwater treatment
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systems, less an appropriate factor of safety. Capacity of the various treatment systems
(includin.o ponds and supplemental treatment) is dependent on several var)ang factors and
that will also influence the area of allowable exposed surface. The factors mclude

existing soils type. fill material type, season of construcuon act, vity. and type of
supplemental treatment system. On-going planning and research is being conducted to
determine the construction phasing schedule and combination of u-_atment systems that
will best meet pro;ect needs, including water quality requirements.

Special Considerations

• Pond Sizing and Overflow:
The sedimentauon ponds, sump ponds, swales, pumps, and supplemental treatment
facilities necessary, for a particular work area will be constructed and operational
prior to fill placement. The facilities will be designed to accommodate the runoff
flow that can be expected, in accordance King County and Ecology Requirements.
In the unlikely event stormwater runoff volume in the ponds exceeds the design
storm, pond overflow structures will be provided to allow controlled overflow
_scharges to minimize potential damage from the overflow. Backup power supply
sources will be available for the pumping and treatment systems that require power
to operate, and at least one-foot of freeboard will be provided in sedimentation
ponds.

• Supplemental Treatment:
As with the previous projects, supplemental stormwater treatment in addition to
standard BMPs may be provided to ensure water quality standards are met
throughout the embankment construction progn-am.Potential supplemental treatment
systems include:

• Chermcal batch treatment cells (i.e.: 1998/1999 system)
• High-volume mechanical filtering devices, with or without chermcal treatment
• Flow-through clmrifiers, with or without chemical treatment
• Flow-through ponds, with chermcal treatment

On-going research is being conducted to develop the experimental BMPs that will
achieve water quality standards and best fit the needs of the Third Runway
Embankment projects. It is expected that the approved experimental BMPs will
utilize one or more of the above supplemental treatment systems.

Supplemental treatment will be provided as necessary to meet runoff water quality
requirements throughout future embankment programs. The supplemental treatment
system(s) will be approved for use by the Department of Ecology pnor to operation.
The BMP request will also include detailed descnption of the water testing and
quality assurance program, similar to the testing program developed for the
1998/1999 batch treatment system. The specific treatment systems to be utilized for
the future embankment programs will be chosen based on past expenence, the ability
to fulfill project requirements for performance and reliability, and DOE approval.
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• Pumping:

Pumping of stormwater runoff will allow flexibility in locaung sedimentauon ponds
and thereby reduce wetland impacts. Pumping of stormwater was a key component
of the successful 1998/1999 Embankment project. Purnpmg in 1998/1999 was
achieved utilizing trailer-mounted portable pumps. Similar pumps are anucipated to
be used dunng fumm embankment pro zr-arns.

• Clean Runoff Diversion:

Dtmng construction, runoff from undisturbed areas will be routed, as much as
possible, around disturbed areas. This will reduce runoff quantities from exposed
surfaces to further assure water quality standards can be met. Diversion will be
accomplished using diversion swales and/or temporary piping around construcuon
areas. Pipe outlets, level spreaders, swales, or other devices may be used to reduce
erosion at the discharges of these diverted clean water flows.

• Maintenance:

The stormwatermanagement facilitieswillbe regularlymaintainedthroughoutthe

multi-yearconstructionperiod.Maintenancemay includesoftand turfrepmr as

necessary,removal of sedimentaccumulationfrom the swalesand ponds,and

restorationofsiltfencing,pipeinletsand outfaIls.
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APPENDIX E

TECHNICAL MEMORANDUM:

USE OF INTERSPECIES EXTRAPOLATION TO DEVELOP TOXICITY
THRESHOLDS FOR CHINOOK SALMON AND BULL TROUT
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IN'TRODUCTION

Assessing the allowable toxicant concentration in em_ronmental systems is often hindered by the
lack of toxicity data for all organisms inhabiting a particular ecosystem and the specific
chemicals or metals under evaluation. In many cases, toxicity data are only available for a
standard test species that may not represent the sensidviLy of the organism of interest. Because
of the time and costs associated with testing all species of interest, extrapolation among differenl

species is frequently used to assess toxicity values in the absence of the full suite of toxicity
parameters (King County 1999). Smer et at. (1983) examined the implications of the
extrapolation of LC50 data among piscine taxonomic categories. These authors found that the
correlation of LC50 values followed taxonomic rank, with the greatest correlation occurring
among congeners and decreasing to comparisons between orders. The following discussion
explores the utility and implications of extrapolating LC50 values among Pacific salmon and
between salmon and standard toxicity test organisms to evaluate potential water quality impacts
associated with the Port of Seattle MPU projects.

This approach replicates the work of Suter and his colleagues by constructing linear relationships
among the LC50 values of different species of the family salmonidae, the fathead minnow and
Daphnia. The toxicity data for the organic compounds used in this analysis was taken from
Johnson and Finley (1980). The value of using this study was that all tests were conducted in a
single laboratory under similar conditions, thus eliminating the issue of inter-laboratory variation

in test results. The data are 96-hour LC50 values (_g/L) for various salmon species and fathcad
minnows (Pimephales promelas) for a variety of insecticides and other organic compounds
(Tables E-l and E-2). The data were culled to assure that LC50 comparisons were made
between identical formulations of compounds and that similar sized test specimens were used in

the respective studies. The toxicity data for metals were compiled from ambient water quality
criteria documents developed by the U.S. EPA and from the scientific literature. The metal

toxicity data compiled from the scientific literature met U.S. EPA guidelines for test
acceptability (Stephan et al. 1985). These guidelines ensure that toxicity data are compiled from
tests based on standard methods and are of reliable quality. LC50 data for both organic
compounds and metals was most available for rainbow trout, fathvad minnow, and Daphnia
raagna (metals only), therefore each of these species served as the independent variable against
which the other species were regressed. An additional comparison between the genus
Oncorhynchus and fathead minnows and between Oncorhynchus and Daphnia was conducted by
regressing the average LCSO of species in the Oncorh.vnchus genus against the LC50 of fathead
minnows or Daphnia. The natural log of the LC50 values was used in all regression models to
reduce heterogeneity of variance and improve the linear fit of the regression models.
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RESULTS

OrganicCompounds

All regresmons resulted in a significant linear relationshxp between the organic pesticide LCS0
values for the different species and most of the regressions resulted in a one to one relationship

betweenLC50values(Figures1-2).

Table E-1. Common name of organic compounds and metals used in LCS0 determination.

Organic Compounds

Aldrtn Carbaryl DDT RL;- l 1679

Folpet Naled pbthalic Acid Esters d-Trans Allethnn

Arnmocarb Carbofuran Dichlofenthion SD- 141114

Lcptophos ParathionEthyl Picloram Endothall

Anm'nycinA Chlordane Dieldrin SD- 17250

Lindane ParathionMethyl Pm-iflocC-31 EPN

Azmphos Methyl Chlorpyrifos Dinilrarnme Temephos

Malathion Pcntachlorophenol Resmethrin Femtrothion

Benzene Hexachloride Cournaphos Dioxathion Toxaphene

Methomyl PcmachlorophenolSodium Ronnel Fenthion
Salt

Captan Crotoxyphos Diuron Trichlorfon

Methyl Trithion Phosmet

Metals

Cadrmurn Mercury Silver Zinc

Copper Nickel

Table E-2. Common and scientific name of fish and invertebrate used for LCSO comparisons

Family (fish) Genus Species Common Name
or

Order (invertebrate)

Salmomdae Oncorhynchus mykiss Rainbow Trout/Steelhead

Oncorhy'nchus kisutch Coho Salmon

Oncorhy'nchus tshaw3_cha Chinook Salmon

Salmo u'utta Brown Trout

Saivelmus narnaycush Lake Trout

Cypnnidae Ptmephales promelas Fathead Minnow

Cladocera Daphma magma Water flea
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For Oncorh.vnchus species examined, regression coefficients of determination (1":)ranged from
0.97 to 0.90 between species. Correlation between rainbow trout and coho salmon was greatesz
while the correlation between rainbow trout and chinook salmon was the lowest. The slopes of

the regressions strongly suggest a one to one relationship between Oncorh)mchus sp. LC50
values, with all slopes statistically indistinguishable from 1.0 (Table E-3).

Table E-3. Results of LCS0 regression analysis, all regressions and slopes tested at a=.0.05.

Organic Compounds

Independent Dependent Regression Equation r" n Siope=l
Variable Variable

Rainbow trout Coho salmon I..n(LC50) c***'0.12"," 1.03*ln(LCS0)jt,,.,_. 0.97 15 Yes

Chinook salmon Ln(LC50) cm.,,t=l.4+ 0.74*ln(LC50)m_,_, 0.90 7 Yes

Brown trout Ln(LC50)s,,n=-l.39+ 1.23*In(LC50)j_,_,,, 0.92 13 Yes

Lake trout Ln(LC50) t,_=1.58+ 0.72*ln(LC50)j_,,, 0.83 16 No

Fathead minnow O. spp. Ln(LC50) o. _, =-0.46 �0.9l*ln(LC50)pa_,a 0.86 22 Yes

Rainbow trout Ln(LC50)b,=_,_0.32+ 0.89*ln(LC50)pBk_ 0.84 18 Yes

Coho salmon I._LC50) c,_=-O._ �0.93*ha(LCS0)p=_0.85 12 Yes

Brown trout Ln(LC50, m,,_=-2.61 + 1. I 1*ln(LCS0)r,,,-_ 0.73 8 Yes
Lake trout Ln(LC50)_0.70+ O.85*ln(LCS0)j,m_ 0.80 10 Yes

Metals

Rainbow trout Coho salmon Ln(LC50) c... =0.76+ 0.98*ln(LC50)_,._,, 0.93 5 Yes

Fathead Minnow O. spp. Ln(LC50) o. _ _-1.62+ 1.3 l*ln(LC50)pm,_ 0.89 6 Yes

Rainbow trout Ln(LC50)_m,_,,_2.15 �1.35*In(LCS0)_,,_0.85 5 Yes

Coho salmon Ln(LC50)C,_o_2.23_1.53*In(LC$0)p_ 0.80 5 Yes

Daphnia All Salmonids Not Significant

Fathead LnfLC50)F.,,.:'=2.72 �0.72*In(LC50)z_,u0.74 6 Yes

Comparisons between genus within the family salmonidae were limited to regressing brown trout
and lake trout against rainbow trout. As with congener comparisons, the regression coefficients
of determination were high, 0.92 and 0.83 for brown trout and lake trout respectively with only
the slope of lake trout (0.72) significantly different from the one to one relationships.

Comparison of the family salmonidae with fathead minnow, a standard test organism, resulted in
significant linear .relationships with slopes indistinguishable from 1 (see Table E-3). LC50
values for fathead minnows were strongly correlated with those of the genus Oncorhvnchus
(r2=0.86, Figure 3). Regression coefficients of determination for individual species ranged from
0.73 (fathead minnow vs. brown trout) to 0.85 (fathead minnow vs. coho salmon), with low
values occurring in comparisons with low sample size.

Metals

The regressions of LC50 values for metals resulted in strong linear relationships only between
congeners. Correlation above taxonomic rank of genus was hindered by the reported LC50
values of cadmium, for which salmonids show greater sensitivity than fathead minnow and
Daphnia.
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WithinthegenusOncorh.vncua,thelinearrelationshipsbetweenmetalLC50 valuesarestrong.
butlimitationsofsamplesizeonlyallowforrcmressionanalysisbetweenrmnbow troutandcoho
salmon.The rainbowu'out-cohosalmonrcm-cssionresultedina coefficientofdeterminationof
0.93witha slopeindistinguishablefrom1.0(Figure3).

Theincreasedsensitivityofsalmonidstocadmium isevidentinthecomparisonbetweenfathcad
minnowsandsalmonids.However,evenwiththediscrepancybetweencadmium sensitivit3',the
LC50 valuesof coho and chinooksalmonaswellas thegenusOncorhynchuswere linearly
relatedtothoseoffatheadminnows.The coefficientofdeterminationwere0.80,0.85,and 0.89

forcoho,chinook,andOncorhynchusspp.,respectively(Figure4).

Among thelinearcomparisonswithDaphnia,theonlysienificantrcm-essionresultedbetween
fatheadminnowsandDaphnia(I":=0.73).Allcomparisonstoindividualsalmonspeciesand the
Oncorhynchusspp.groupwerenotsignificant,primarilyductothehighsensitivityofsalmonids
to cadmium (Figure 5).

Discussion
The results of this analysis coincide with that of Surer et al. (1983). Taxonomically close
organisms exhibit high correlation between LCS0 values and the strength of the correlation is
dependent upon the taxonomic diversity of the organisms under consideration. This general
linear relationship among LCSO values was evident in both the metal and organic compounds.
However, the taxonomic differences were highlighted more obviously in the metal toxicity
analysis.

Because of the strong linear relationships between the LC50 for the organic compounds of the
fish species examined, it is reasonable to employ the toxicity data of test species such as fathead
minnow and rainbow trout as estimates of LC50 for taxonomically related species where no such
data exists. Estimates of the LCS0 for organic compounds could be garnered directly from the
regression equations generated (Table 3) or more conservatively, but calculating the lower 95 th
percentile of the estimated LCS0. For example, the LCS0 for chinook salmon could be estimated

from a fathead minnow LC50 using the lower 95 th percentile of the Oncorhynchus spp.
regression (Figure 6) using the following equation:

Ln(LCSOch,,**k)-- Y_., -t00s.,_, x R,_ I+1 //

Where Y_t is the predicted LCS0 value from the Oncorhynchus spp. equation in Table 3, to.os,n-2
is the t critical value with n-2 degrees of freedom, MS,_s is the mean squared residuals from the
regression analysis, n is the number of observations, x is the LC50 for fathead minnows, and x
bar is the mean fathead minnow LC50 used to generate the regression.
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The identical equation can also be used to estimate the LC50 for metals of chinook salmon.
However, rainbow trout should be used as the basis for estimation because of the differences in

sensitivi ._ to cadmium between fathead minnows and salmonids.

Figure 1. Scatter plot of salmonid LC50 values for organic compounds. Solid line
represents 1 to 1 relationship.
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Figure 2. Scatter plot of salmonid LC50 values against LCS0 for Fathead minnow for
organic compounds. Solid line represents a I to l relationship.

10

8 /,
X_. 6 . ,,

= /J : . o _ow T_o,.
N x
_- _ Coho Salmon

_ _ Brown Trout

2 >- x Lake Trout
- /

-2 0 2 4 6 8 l0

Lr_C50) Fatl_ad Minnow

Biologzcal Assessment E- 7
STIA Master Plan Update Improvements June 14, 2000
Appendzx £ 556-2912.001 (48)

G: _Tdw,_Ca_4_l.Vt.$jttl._lt_jAUbley _ B4 Rct_._41_tju g. _ 21_G_¢

AR 044995



Figure 3. Scatter plot of salmonid LC50 values for metals.
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Figure 4. Scatter plot of s•Imonid LCS0 values against LC$0 for f•the•d minnow for
metals.
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Figure 5. Scarier plot of salmonid and fathead minnow LCS0 values against LC50 Daphnia
magua for metals.
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Figure 6. Regression of average saimonid LC50 values for organic compounds against
those for fathead minnows. Solid line indicates the predicted linear relationship (the
equation in Table 3), dashed fines represent the 95 % confidence interval.
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1. INTRODUCTION

Evaluat/ng the affects of chermcals discharged to the aquatic em'ironment requires k_owin_ the
concentrations where listed species may be present, as well as the effects of these concenwauons:.
This appendix presents the methods used to determine the potential exposure concentrations to the
species evaluated in the Biolo_cal Assessment (BA). A modeling approach was used to predact
these concentrations because no direc_ measurements have been made at the possible exposure

locations. Chemical concenlrations of copper, zinc, and glycols in arras where listed species could
be exposed to Seattle Tacoma International Airport (STIA) stormwater were predicted using two
mathematical models:. These models used measured concenwations from existing discharges to
mathematically predict exposure concentrations where chinook salmon and bull trout may be
present m the Action Area. Measured concen_tions for several years (1994 to 2000) are available
as a result of a regular compliance monitoring of stormwater chemical concenwations as reqmred by
the STIA NPDES permit. Chemical concentrations in stormwater discharged to Miller, Walker, and
Des Moines creeks as well as from the Industrial Waste'water Trealrnent Plant (IWTP) were
available for incorporation into this study.

This evaluation applies the ben available scientific analyses to the best available hydraulic and
chemical data to predict exposure concentrations which can be evaluated in the BA for effects on
listed species. The following sections identify the data sources, mathematical models, and the
methods specific to the Industrial Wastewater System (1WS) and the Stormwater Drainage System
(SDS) systems, and the results of the analysis.

2. METHODS

2.1 DATA SOURCES AND MODELS

Concentrations discharged from the IWS system to the Midway Sewer Diswict Discharge were
calculated using measured concenwations reported in the Port of Seattle discharge monitoring
reports submitted to the Deparm_ent of Ecology per NPDES permit requirements (WA-002465-1).
Data were available from December 1994 through January 2000 (available from the Washington
Department of Ecology or in the Burien Public Library). Four additional copper and zinc
concentrations for the North Employee Parking Lot (NEPL) were used from a November, 1999
letter from Earl Munday, Port of Seattle Aviation Project Management Group to Dave Hilmoe,
Seattle Public Utilities Water Quality and Supply (Table F-1).

MethodsusedtoestablisheffectconcenwanonsarepresentedmAppendixE.

: Copper.zinc.andglycolswereselectedforevaluauonaf_ reviewingthePortof Seattledischargemonitoringreports.
Glycolswereselectedbasedontheextensiveuseof thesechetmcalsmtarponoperations.Copperandzincwereselected
basedontheobservedconcenwauonsmstormwater.
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Table F-I. NEPL stormwater analytical results used to predict smrmwater concentrations. All units are mg_1..
(See above referenced lener for the raw dataset),

Observed Value - Observed Value - Observed Value - Observed Value -
Parameter

Jan. 14. 1999 Feb. 22, 1999 May 15. 1999 Oct.8. 1999

Total Cadmium <0.00020 <0.00020 <0.00020 <0.00020

Total Copper <0.0020 <0.0020 0.0118 0.0070
Total Lead <0.0020 <0.0020 <0.0020 <0.0020

TotalZinc 0.049 0.038 0.124 O.102

The dilutedconcentrationsofcontaminantsaftermixingwiththeMidway Sewer Districteffluents

were predictedatthe outfallintoPuget Sound usingthe PLUMES model 0d.S.EPA 1993aL

Dilutionfactorswere calculatedusing informationabout the diffusergeometry,and the

characteristicsof the receivingwater,e.g.salinityand temperature(CosmopolitanEn_ncenng

Group,Inc.and Kennedy-JenksConsultants,1997).

The HSPF model (U.S.EPA 1993b)was usedtosimulatedailyflowvolumes from eachoutfall(or

combinationof ouffalls)contributingtoMiller,Walker,and Des Moines creeksfora periodof 49

years,1948-1996.Thisperiodwas selectedtouse allavailablerainfallmonitoringdataavailable

fortheairport.Only datathrough1996were availablewhen themodel was developedand thedata

havenotbeenupdated3.

2.2 INDUSTRIAL WASTEWATER SYSTEM

Discharges contributing to the Midway Sewer District Outfall are the STIA IWS and the Midway

Wastewater Treamaent Plant. IWS effluent combines with Midway effluent in the Midway
conveyance pipe which is then diluted by marine water when it is discharged to Puget Sound. To
estimate chemical loadings to this outfall, 95th percentile concentrations' were calculated for the

IWS effluent and the Midway Sewer District effluent for ethylene and propylene glycols, copper,
and zinc. (The Midway effluent was assumed to have no glycol concentrations.) IWS effluent

glycol 95th percentile concentrations were calculated from a fitted lognormal distribution.

Detection limits were included at half their values and the zero reporting sample results were

excluded. Copper and zinc 95th percentile concentrations were estimated using EPA recommended
methods (U.S. EPA 1991 ).

Calculating the 95 th percentile for copper and zinc concentrations in the IWS effluent and the

Midway effluent required a special approach due to the limited amount of data available (only 7

3Data from the September 1999 Annual StorrawaterMonitoring Report (Port of Seattle 1999) were used to calculated
the95thpercentileconcentraoomusedm thesedilunoncalculanons

"The95_percentilerepresents95% ofthechcrmcalconcentrataousthatcouldbecontributedby STIAolk-mnous.Itis
mtrmsicallya conservanveestmmteoftheseloadmgs,asmostofthetune,theseconcentratmuswillbe belowthis
amount.
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sample results reported). Rather than calculating a coefficient of variation (CV) from the actual
dam. per EPA recommendations, a C"_ of 0.6 was assumed. The 95th percentile was then
calculated as a multiplier times the maximum concentrauom, 35 rn_q., for copper and 130 rng_. for
zinc. The multiplier for a sample size of 7 and CV of 0.6 is 2.0 (U.S. EPA 1991). The same
method was used for the Midway effluent using the single concentration measured. 13 m_q_ for

copper and 4,4 mg/L for zinc. The multiplier for a single sample is 6.2 (U.S> EPA 1991 ). Copper
and zinc concentrations were convened from a total to a dissolved basis by multiplication by a
"'metals translator," i.e. a conversion factor, (Washington Department of Ecology. Water QualiD"
Standards (WAC 173-201A)).

The total contandnant concentrations discharged were then calculated as a flow-weighted sum of
the concenu'ations discharged from IWS and Midway. The 95_ percentile concentranon from each
outfall was multiplied by the percent contribution that each outfall contributed to the total flow then
summed to obtain the total contaminant contributed.

Once the Ioadings concentrations were calculated as 95_ percentiles, the PLUMES model was used
to calculate dilution factors for different flow rates from the Midway ouffall. The concentration at
various distances from the diffuser port was calculated as the maximum flow-weighted
concentration divided by the average dilution factor predicted at that distance. The dilution results
presented are for the single five-inch port at the end of the diffuser. The discharge is estimated to be
greater from this port than any of the three-inch ports, and therefore the concentrations in the
receiving water areexpected to be greatest near the five-inch port.

2.3 STORMATER DRAINAGE SYSTEM

The 95_ percentile concentrations for ethylene and propylene glycols, copper, and zinc at individual

outfalls were calculated using concentration data reported in the Annual Stormwater Momtormg
Report. September 1999 (Port of Seattle 1999). Individual creeks received discharges from the
following outfalls:

• Miller Creek - SDN-1, SDN-3, SDN-4, NEPL, Cargo, and SDW-1

• Walker Creek - SDW-2

• Des Moines Creek - SDE-4, SDS-1, SDS-2, SDS-3, SDS-3A, SDS-4, SDS-5, SDS-6, and
SDS-7

Some outfalls were combined to facilitate direct use of the contaminant concentrations with the
stormwater runoff model (output) which does not simulate each outfall but various combinations of

them. The methods used to estimate non-sampled outfalls are described in the following
paragraphs.

Estimates were made for SDN-1, NEPL, Cargo, SDW-1, and SDW-2 for Miller creek. The 95th
percentile concentrations for SDN-I were calculated from a lognormal distribution fit to all of the

SDN-1 concentrations. NEPL was assumed to have zero glycol concentration because no planes are
deiced in this area. The copper and zinc 95th percentile concentrations were calculated per EPA
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recommended methods (U.S. EPA 1991) using the four concentrahons reported at each outfall. The

calculated 95e percentile concentrations for SDN-I were also used to represent the concenrratlons
_om Cargo because of the similarity of land uses and airport operations between the two drmnage
areas. SDW-I and SDW-2 concenu-ations were represented by the ag,m'egate airfield 95e percentile

concentrations reported due to the similarity of land uses and airport operations between the
drainage areas. The airfield is a combination ofoutfalls SDS-3, SDS-4, SDN-3 and SDN-4.

Estimated concentrations for outfalls into Des Moines creek included combined SDS-3, SDS-3A,
and SDS-7 and SDS-2, SDS-5, and SDS-6 combined. The 95th percentile concentrations for SDS-3
were used to represent the combined SDS-3, SDS-3A and SDS-7 ouffalls. The combined SDS-2,
SDS-5, and SDS-6 outfalls 95_ percentile glycol concenu'ation was assumed to be zero because

planes are not deiced in these areas. The copper and zinc concentrations used were the higher of the
95th percentile concentrations for outfaIls B and D, ouffaU B for copper and outfall D"¢for zinc.

The total concentration conmbuted by all outfall discharges was calculated as a flow-weighted sum
of the 95_ pcrcmtile conc_u'ations fi'om each individual outfall. The percent conu'ibuted by each
outfall was calculated as the ratio ofoutfall flow to total outfall flow. This flow ratio was multiplied
by the 95_ percentile concentration for each ouffall and summed to obtain the total concenu'ation
flowing into the creek. This method assumes that the 95th percentile concentration would occur
concurrently at each outfall, i.e. all ourfalls covary perfectly 6.

The HSPF model was used to calculate hourly runoff fi'om each SDS outfall and total flow near the
mouth of each cre_kT. The effect of choosing these locations is that the total freshwater discharge to
the estuarine zone is slightly underestimated for the purpose of calculating dilution factors.
Therefore dilution factors at the mouth of each creek will be slightly greater, and contaminant
concentrations slightly lower.

The hourly output of the HSPF model was aggregated into total daily discharge volumes. Diluted

concentrations near the mouth of Miller, Walker, and Des Moines cr_ks were calculated daily
using the simulated flow based on the 49 years of rmnfall record at STIA.

For each creek, daily dilution factors were calculated on the basis of daily runoff volumes as the
total flow at the mouth divided by the total flow from all of the conmbuting outfalls. Estimated
daily dilution factors for Miller Creek ranged between approximately l and 75 with a median of
about 16. At Walker Creek dilution factors ranged fi'om approximately 5 to 5500 with a median of
about 50. For Des Moines Creek the range of the estimated daily dilution factors was
approximately l to 930 with a median of about 80.

s The drainage system now known as SDS-2, SDS-5, and SDS-6 was previously called ouffalls B and D.

6 Meaning there is a five percent chance of observing the 95th percenlfle concenu'auon m all of the ou_'aUs
sn'nulu_neousiy.

The downstream locauons where flow was calculated are at Iocauous where slz_unflow gauging smuons exist and
where stauons are not subject to tidal influence which complicate su'eamflow measurement.
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Finally, fi'e,quency curves of contaminant concentrations were estimated for the 49 years of daily
concentrations near the mouth of each of the creeks and at a point appmxirnately 4.000 feet

upstream of the mouths. The frequency curve predicts the probability that a contaminant
concentration will be exceeded in 49 years. This probability is calculated by taking the distribution
of 95mpercentile concentrations that would occur at the mouth of the creeks and multiplying each
probability by 5% since the 95m percentile concentration would be expected to occur only five
percent of the time. The probability of concentrations at the mouth depends on the particular flow
volume predicted by the model. This probability is generated fi'om the 49 years of predicted daily
flow. The 0.05 concentration probability assumes that all ouffaIls covary perfectly such that if one
ouffal]containsits95m percentileconcentrationthenalloftheotherout-fallsdo also.Therefore
thereisa fivepercentchanceofmeasuringthe95e'percentileconcentrationorgreaterinallofthe
ouffallssimultaneously(whichisactuallya veryinfi'equentoccurrence).The probabilitythatbotha
contaminantconcentrationgreatertothe95thpercentileconcentrationvalueand theflowvolume

beinggreaterthantheindicatedvolumethatdilutesthecontaminantisestimatedby multiplying
togethereachprobabilityof occurrence.Theseareindependenteventsand thustheirjoint
probabilityissimplytheproductoftheindividualprobabilities.

3. RESULTS

The actual results of this modeling exercise are presented in the main body of the BA (Section
7.1.3.2, page 7-14). The maximum ethylene and proplyene glycol concenmttions predicted for the

IWS discharge and at the mouths of Miller and Des Momes creeks arc presented in Table 7-9, page
7-19.

The percent of time in 49 years the creek mouth concentrations of copper and zinc exceeded

specific levels are presented in Table 7-I0, page 7-21. The adopted approach is very conservative
astheexceedancepercentageswerecalculatedasmm_g: (I)the95thpercentileconcentrationis
observedeverydayofthe49 yearsworthofsimulatedflow;and(2)allouffallswereassumedto

covary perfectly (meaning they will all discharge the highest concentration at the same time). These
assumptions are very conservative, and will likely overestimate the contribution of STIA
stormwater to copper and zinc concentrations observed in the creek mouths. In contrast, the
contribution of other currently unidentified sources of copper and zinc in the Miller and Des Moines

basins has not been determined, which could contribute to the uncertainty of the modeling
predictions presented in the BA.

Finally, Table 7-I l, page 7-21 reports the copper and zinc predicted concentrations near the IWS
outfall along with distance from the diffuser port.

SThis
pomtcorrespondsroughlytoupsn'earnbarrierstoftshpassagemeachcreek.
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The following fimlres {G-la.b and G-2a.b) proxide a m-aphical description of the current
conditions of the estuaries of Miller and Des Momes creeks.
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._ partof the acquisitionof privatepropertiesalon_MillerCreek.the Portof S_ule _illbe
acou/rmgthewatern_ntpcrmiu,c_tificates,md clm,msassociated_i_ thoseproperties.Existin_
waiernghtsalongMillerCr_k givetheproperty,o_s therighttowithdrawwaterfromMiller
Creekfordomesticpersonaluse,lawn and yardwatering,and commercialirng_on. After

acquiringtheserightsthroughtheprocessof"p_ acqms/uon,thePortof"Seattleproposesto
ceasetheexerciseof thesewater,nei_saspartof"themiti_aaonf'ortheMasterPlanprojects
Because the water nghts allow property owners to divert water directly fi'om Miller Creek during
the summer when =ream flows areat a minimum, there will be a direct and immediate benefit to the
stream when the s-u-..amdiversions are eliminated.

HI. DEFINITIONS

The terms water right p_ait, certificate, and claim (fi-omEcology) aredefined as follows:

Water Right Permit: A water right permit is permission given by the state to applicants to
develop a water right. Water right p=,,,,iLs remain m effect until the water right certificate is
issued, if all t_,,,_s of the permit aremet, or the permit has been canceled.

Water Right Certificate: A water right certificate is issued by the Dep&m,ent of Ecology
to certify that water users have the authority to use a specific amount of water for beneficial
use as specified in the permit.

Water Right Claim: A water right claim is a bxatementof claim to a water use that began
before the State Water Codes were adopted and is not covered by a permit or certificate (i.e.,
vested right).

For this analysis, it was assumed that all holders of permits, certificates and claims have equal
likelihood of withdrawing water from Miller Creek. Although a water right claim is not a specific
legal authorizationto use water fi'om the stream, the validity of wh,ther the claim is legal cannot be
det_u,,med until those vested rights are confirmed through a process lmown as a general water right
adjudication, which is conducted throu+_.hthe SuperiorCourt. Only a relatively few watersheds in
Washin_on have undergone this process, in the meantime, persons with water right claims are
assumed to continue to withdraw water. This is a valid assumption because, for a property owner to
file a claim, they must have a current documented water use. Although most claims were filed in
the 1970s during claims registration period, it is likely that this water use is still occumng. In
addition, it is very likely that more individuals arewithdrawing water from Miller Creek, but did not
file a water right claim with the State at the time when they had a oppommity to do so.
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I-I2. WATER RIGHTS RECORDED BY STATE

Ecolo_' maintains a database of recorded water right permits, certificates, and claims. A search of
thosefilesattheNorthwestRegionalOfficeidentifiedfivewaternghtcertificatesand 13waternSht

claims in the acquisition area. These are listed in Table 2-1 along _ith the current parcel number

and propertyowner. Not allcertificateand claimsreferencea sta'_taddressor taxparcelnumber.

Also. the name on the certificate or claim often was not the same as the cm-rem proper_.' owner due

to transfer of ownership since the water right documents were filed (the water right t3"ptcally stays
with the property). Therefore, a few of the certificates and claims could not be located precisely.
However, it is hi_aly likely that all certificates and claims in Table 1 are located within the

acquisition area.

Table H-1 lists surface water rights only. The water tights database was also rexaewed for
g_'oundwater, but it was determined that most or all uses were for domestic use only. It also cannot

be determined whether these m'oundwater withdrawals are affecting _flows. Therefore. the
potential benefits of ceasing the ,xercise of groundwater rights was not evaluated.

BiologzcalAsse.tsmenl H-3
5774 MasterPlan Update improvements June 14, 2000
AppendtrH 336-2912.001 (48)

AR 045017



H3. ESTE_L_TE OF WATER USE BY CURRE._'T WATER RIGHTS HOLDERS

The amount of water currently being withdrawn by' the water rights holders along Miller Creek was
estimated fi'om the information recorded on the certificates and claims. In general, the documents
shouldidentifythemaximum instantaneouswithdrawalrate.theannualquantity',andthenumberof
acresofimgauon.Becauseinfommnonon thewaterrightclaimformswas oftenincompletete.c..
thequantity,ofwaterusedwasnotspecified),thequantity,ofwaterbeingusedhadtobeassumedm
many cases.Also,iftherateof withdrawalwas specified,itrepresentsonly"themaximum
instantaneous rate that the property, owner can divert from the su'eam. The actual average rate of
withdrawal is probably less than the maximum rate allowed.

Of the 18 identified water rights certificates and claims on Miller Creek, all but one are for domestic
use or imgaUon of about l acre or less of land. The allowed instantaneous withdrawal rates for
these mostly vary between 5 gpm (0.01 cfs) and 20 gpm. Typically, a water right for a single
domestic use is set to 0.01 cfs when a certificate is issued.

Of the five large properties that commercially irrigated (i.e., Genzales. Raffo, Scarsella. Vacca. and
Mason), only Raffo has a recorded wamr right claim. Although the remaining properties do not
appear to have a recorded water right or claim in Ecology's files, it is assumed that the farmer either
has a p=Lmitthat is not filed with Ecology, or feels that they have a valid vested right for the water.
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STIA Master Plan Update lmproveraenta June 14, 2000
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TsD|e H-1. Water fights, claims, sncl uses in Port of Seattle acauisition area.

wa¢sr Right Water Right Rate Quantity Owner s ;.as',
Ce_ahrJte CJea_ IGJ; IQa: Acres Parcel "Tezt_ Sate AOOmSS Fare! Name Name

p !:_I_(¢krTLA_LPROPFRTIES
1218_E 153'. _ Des M=:nes

IL0ra _.axt) ..... _SOR 23233_-.:3.:" Memcr,;;: D" v.,,..a-- -" E,s.m*'.._e"
9624 ,_ 15S18 Des M=.nes _a_,.: = &

(M,l_erCrae*_) 2_ ;P"_ @ : a:'_,. " _43R 2_23_,._-90_C Momora; D'_ c_nces Bra_e

14424 (MIM, 15914 Des Morass _a ,'_.: Ma_'_ ._

Cmex) 20 gpm 3 ac_,, _ 2_4R 72812_018 Memona: Dr t_ana A Ma_: & T_eres;
10_884

fMiHer Creex) -- -- -- 08BR 36_B3-C:15 15419 91f_IPIa2 S he_e_ ',' G_oc_-_._inse-
115026 _IM M &

(Mdte, CriN_) _ _ _ 185R 72512_-0045 15_23 91r_Ave S I_t_n_,,E Eer"_
16010? 15454 DeS Mamas

(M.ler Creek) 120 gp_ 1 a_ 0.6 0g?R 20230,4-9_71 Memorial Dr Roy C Sm_t_
11783,_ ,_4753C.,-0010. 1_00 DeS Mamas WmO of ape_,'_,_.o_s

(M_er Creek) 1,5gpm 1.5 a¢'ll 0 75 142R 0100 Memonai Dr Canoes
s'_-209,49:

(Miller Creek) 0.01 cfs 1.0 ac'_ 322R 384560-0080 16528 8m Ave, S Dav_OC Longno;_e
S';.-0599: C

(Md_erCreek.) 0.01 Cfs -- 1 7 311R 3M660-0145 16422 81n Ave S Chffo_ C Rhoto_
42012 Comm_noer

(M_e_'Creek) 20 ;_m 10 ac'_ _.75 321R 38486001 ?S 16616 8t_ Ave S F X Beauo_ II
41157 Lee/- BOnnie

(M_r Crlmk) .... 290R 292304-9196 MS] S 164t_ St J Warner
: ;2315

(Meet Creek) 10 gpm 2.0 act:. 0.5 253R 384_T_,..006C 632 S 168_ St. Pe1_, koOela
137915 Jonn &

{Md_erCree_) 20 gpr"_ ?.0ac'_, 0 75 246R 38,496_.-CC,._ 16463 8_f_Ave. S JOSeph Gsianoo
a,',_il 1S836, (_'OS,tIK

_42.., 15820 Des Mo_eS
IM,i_erCreexj 5 9Pm 1.0 ac_., • 182R 2C2304-,;-42_ Memorl41 Dr Paul R I_es

s *,..0,4S03c Rc'r_ar0

IMmer Crlmx) 0.01 L'fS -- C.25 37_R 384_}_0-,0725 raw _anO H/Bane M Rou_k3rCl/MarK_y
S;-0,4,_4c RanOatl & Veer_

(M_lterCreek) 0._'_ c_s -- 0.S0 ac 244R 384660-003_ 1§§09 8th Ave. S Earl D SanoOaCk
s_J3_355c AttraOo &

(M,t_erCree_) 0.0_ cfs _ -- 302R 292304-c270 16429 121h Ave. S, Rooerta Lopl_

Total water usa: Assume 17 c_rtlficatesJ¢lltms it minimum rate of 0.01 Cfs each, assuming only 50% are continuously active.
O • 17 • 0.01 cos" S0% • 0.09 c/s

FARM PROPERTIES

55350 25 gl_'_ (not 7 ach 15416 Des Mamas ann Ray RST EmorDf_es
fMme_'Creek) use_) mot useo) 35 093R 202304.9229 Memorial Dr Rosa.o (NcJ_Raffo)

none Po_ of $osn_e
(cr_ watarl 0SSR 202304-9068 15127 12?_Ave S (Mason)

none 15208 Des Mcnnes Port of Seams
(c_ywater) 000R 202304-910{:) Memorial Dr (VaGca)

nOne Port of Seeme

(Oty water) 06 IR 202304-9099 raw k_nO (Vacr.,a)

NO Nmqlt. O_t
pumpstfofe

M_l_erCreek 0_2R 2C2'104-91,M raw lena Tony Scarlml_

NO Pem,t,L _ul
_mDs tram

M,,e_'Crae,_ 068R 202304.9122 I._.25 121nAve S AnthOny Genzale. Trustee

TOtal water usa: Assume ¢2 atlas total tare (bate¢_ on 1988 eenol Photo) Dumped from stream tar GellwJIo &rid ScarseiJe propellms.
|Source: Phll VacrJ, _/19/_1). Ov./ter proDeflles ere Supphet_ by mumcJpal water.

Water consumption: assume 0.008 tie/acre (equal to 2 acre*feet per acre Over 4 month tmgatlon season)Q • 5.2 acres • 0.008 cts_acre • 0.94 cts

TOTAL WATER USE TO BE RELINQUISHED INSIDE ACQUISITION AREA • 0.13 CFS
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Phil Vacca. whose family has farmed their propert}, flaaovcn locally as the "'pumpkan patch") aionc
with Mason's and Raffo's property, for many years, said that the" imgate their properc,. _ath

municipal water. Although the Raffo property has a water nght claLm. Mr. Vacca said it has been at

least 30 years since they pumped from the stream. These low-lying properties are naturally wet and

require only infi_uent watering. Mr. Vacca said that the Gen_es and Scarsella properties (fanned
by Genzales)areirrigatedon a regularbasisby waterthatispumped from MillerCreek. At least

onc.and probablytwo (accordingto Mr. Vacca) pump stationswith 5 horsepowerpumps are
locatedon theshy.am.Becausetheyareon privatepropertythatcannotbe accessedby thePort.the

pumps couldnotbc inspectedtoveri.fytheircapacities.The Gcnzalcsand Scarscllapropentcsare

on highergroundandrequiremore irrigation.

To estimatetheaveragerateofwithdrawalfi'omMillerCreekby thepropertyowners,thcfollowing
was assumed:

• For the 17domesticusers,itisassumedthat50 percentofthernarewithdrawingata 0.01

cfsrateatany giventimeduringthecriticallow-flowperiodinAugust.

• Forthecommercialimgationusers,itisassumedthat5.2acres(theamount of farmareaon

theGcnzalesand Scarsellaparcels)areirrigatedata rateof0.008cfsperacre.Thisrateis

theamount neededtoapply24 inchesoftotalwateruse overa 4-month imgationseason.
No water use was assumed under the Raffo claim.

Based on these assumptions, the estimated total quantity of water used by the identified water rights
holders and the commercial imgation users is 0.13 cfs. Of this amounL 0.09 cfs is fi'om the

domesticusersand 0.04cfsisfromthecommercialirrigationusers.The calculationissummarized
inTableH-l.

BiologicalAssessment 1-/-6
STIAMasterPlanUpdateImprovements June/4.2000
AppendixH 356-2912..001 (48)
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