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Responses to comments made by Amanda Azousand DyanneSheldon
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Examples of geotextUe fabric proposed for the .Miller Creek Relocation
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'. Sheldon & Associates, Inc.

5031 UniversityWay NESeattle,Washington98105

February15, 2001

R_julatory Branct_
PO Box3755
Seattle,WA96124 MAR 1 9 2001

Attn: Ms.Gall Terzi.ProjectManager USACE

WashingtonStateDepartmentof Ecology REGULATORY BRANCH
Shorelands& EnvironmentalAssistanceProgram
3190 - 160thAve. S.E.
Bellevue,WA 98008-5452
Attn:AnnKenny,EnvironmentalSpecialist

Re: Portof Seattle,Ref. No. 1996-4-02325

DearMs.Ter-ziandMs. Kenny;

Sheldon& Associates,Inc. hasbeenretainedonthebehalfoftheAirportCommunitiesCoaliUon
to conductreviewsof environmentaldocumentssubmittedbythe Portof Seattlefor the

_'-._ proposedThirdRunwayprojectatthe Seattle-TacomaInternationalAirport(STIA)focusedon
theproposalsto minimizehydrologicImpactstothewetlandsleftonthesite,andto the
proposedcompensationplanwithintheupperMillerCreekdrainage.Giventhe extentof
questionsremainingon theanalysisof theproposedimpactsof the project,I haveprecluded
reviewingorcommentingon the proposedoff-sitecompensationprojectinAuburnas Itappears
prematureto completionof the Impactassessment.

I havecoordinatedmyreviewwithMr,BillRozeboomof NorthwestHydraulicstoobtainhisInput
on thetechnicalstormwaterengineeringelementsof theproposedplansandtechnlcel
documents.Document=reviewedincluded:

WeUandDelineationReport0NDR). MasterPlanUpdateImprovementsSeattleTacoma
InternationalAirport.Parametrix,Inc.December,2000
NaturalResourceMitigationPlan (NRMP).MasterPlanUpdateImprovement=Seattle
Tacoma InternationalAirport.Parametdx,Inc.December,2000
AppendicesA-E DesignDrawings(DD). NaturalResoumeMitigationPlan. Parametrix,
Inc_December,2000
RevisedPublicNoUce.(COEPN) #1996-4-02325.Portof Seattle.U.S.ArmyCorpsof
Engineers,SeattleDi$_ict.Dec. 27, 2000
ComprehensiveStormwaterManagementPlan(SMP),volume4, TechnicalAppendices.
MasterPlanUpdateImprovements.SeattleTacomaInternationalAirport.Parametdx,
December,2000

Mycommentsonthesubmittedplans'anddocumentsare basedon myhands-onexperience

:_ gainedfrom17 yearsofworkingasa professionalInthewetlandsandaquaticresourcet'mld.I- C-_': was thefirstWetlandPlannerforKingCounty,reviewingeverydevelopmentapplicationrelated
to wetlands, stream= or aquatic environment=, I've reviewcH;I i_=rtnit applications, conaitlonecl

permits,assessedwetlandfunctions,determinedwetlandimpacts,designed
compensation/mstoratior_plansforwetlandsandstreams,andprovidedconstructioninstallation

206.522,1214,ext.14 Dyanne(_bogstomper.com
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.._ February15,2001oversight,Mostimportantly,I havehadtheopportunityto learntheharshrealitiesoftranslating
"plans"intothe installationof realprojectsintheground.I haveexperiencedthe unforeseen
consequencesof constructionactivitiesfromeventhemostcarefullydesignedprojects,I am
acutelyawareof the limitsandconstraintsof construction,andthesharpdistinctionbetween
whatwasproposed,andwhat isfeasiblefora contractorto construct.My professional
experienceIs presentedin my attachedvitae.

To summarizemy findings,the submittedtechnicaldocumentsfromthePortfortheproposed
ThirdRunwaydo notprovideadequate,substantiateddocumentationthatthe impactsto aquatic
resourcesfromtheproposedprojectsmeet therequirementsandprovisionsof Section401 of
the CleanWaterActorSection404 oftheCleanWaterActas administeredbytheWashington
StateDepartmentof EcologyandtheSeattleDistrictCorpsof Engineers,respectively.

My commentson theplanrevieware listedfirstas anoverviewof keyIssues.followedbya
discussionof eachof thekeyissuesandthespecificdesignelementsmissingfromthe
technicalanalysisthatdemandfurtherdisclosureoranalysisbeforedecisionsregarding
permittingshouldbeconcluded.Keyissueserenotlistedbypriority.

Key Issues
1. Conclusionsregardingthemovementof shallowgroundwaterthroughtheengineered

wallsandtheproject'sabilitytore-intz'oducesurfacewatersbackintothedownslope
wetlandsare unsubstantiated.This is thekeystoneforbeingableto concludenoadverse
Impactsto theremainingresourcesdownslopeof therunwayproject.

2. Thetextofthe NRMPdoesnotdearly disclosesignificanttechnicaldetailsthatcastsdoubtas to the long-termsuccessandeffectivenessof thecompensationproposals.
3. Thecalculationoftemporarywetlandimpactsunder-estimatestheextentand

permanencyof secondaryImpactsandthe issueof constructiontiming.
4. Conclusionsthattherewillbe noadverseimpactsto functionsinwetlandslettto remain

withinthe projectarea cannotbedeniedor confirmedinfutureconditionsbecauseno
baselinedata (pre-proJect)hasbeencollected,

5. Thereisno provisionforobjectiveconstructionoversightIndependentoftheapplicant's
influence.

IssueDiscussion

1. Conclusionsregardingthe movementof shallow groundwaterthrough theengineeredwalls andthe project's abilityto re.introduce surfacewaters back Into
thedownslopewetlands areunsubstantiated.

The abilityto collectinfiltratedsurfacewaterandrecoverexistinggroundwaterbeneaththedeep
accumulationoffillsfor theembankmentisthe primarydesignelementthatallowstheapplicant
to concludethatplacementof massivequantitiesof fill andengineeredretainingwallswillhave
no long-termimpactson thehydroperiod(and thereforetheecologicalfunctions)of the
downslopewetlandcomplexesandMillerCreek. Breakingit intothreesimplisticsteps,the

•projecthasto beableto:
• pickupthe existingshallowgroundwaterunderthefillendthe 'new'surfacewater

fromthe proposedfill,
-_ • transportgroundwaterunderthe retainingwallwhilemaintainingthestructural

,j;_J Integfltyof thewall• re-introducethewaterbackintotheexistingdownslopewetlandsandMillerCreekin
a mannerthat replicatesthemethods,quantitiesandtimingof pre-projectconditions.

i i
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An analysis of how they have or have not identifiedthe designand engineering requirementsfor
each of those steps follows:

The rnajodtyof the existing wetlands west of the airportare hydrologicallymaintainedby
shallowgroundwaterand seeps that emanate from a shallowgroundwater lens which
daylightsalongthe west-fadng hillside (NRMP 10g.2-14, WDR pgs. 3-18 to 3-41). The
project proposesto place a rock underdrain beneaththe fill (Rg.5.2-16 NRMP) to capture

,_ 'groundwater'and transport it to the downslopeslde of the engineered wall.
If the underdralndoes not function as it is suggestedthat Itwill, the consequences to the
downslopewetlands and streams could be substantial. ReductionIn the volume of water
available, or a fonPshorteningof the hydroperiod,to the wetlands caused by changes in
the shallowinterflowzone could result in: reducedwetland size, reduced export of
particulateand/or dissolvedorganics from the wetlands intostreams, reduced habitat
functions, and Implicationsas to the likely successof the proposed compensation plans.

Criticaldesign details that are not addressed inthe documents I reviewed include:

• How willthe rock underclrainbe designed to assure that Itwill not eventuallybecome

filledwith particulates, rendering it no longer pervious? From an engineering

_._'_ 3 perspective, groundwater has to be able to pass throughthe wall, regardlessof the
down.slopewetland issues:what secondarydesign elements are proposedto assure
that water can get out from behind the engineered wall structure?

• Based on a review of the relative infiltrationrates moOeledthroughthe fill soils
compared with infiltrationrates tested throughexisting fillsthere appears to be some

I,i discrepancybetween the results (NorthwestHydraulics,Feb.15, 2001). Assudngthatwaters from the surface of the fill plane can and do infiltrateeffectivelyto the underdmin
system is a keystone element In the applicant'sconclusionthat the hydmpedodof the
downslopewetlands will not be adversely affected. The analysis appears to raise some
doubts that the rates of Infiltrationwill be as described.

• How will the 140+ foot retainingwall be engineered to allowa constantlysaturated
underdrainto be present?

• I • If the underdrain is placed on the existingground surface (Fig. 5.2-16), howwill it

functionto collectand transport the shallow groundwater lens that is currently10 feet
(estimated) _ the existing ground surface, the primary hydrologicsourceto the
existingwetlandsand Miller Creek?

= It is not clear in the submittedplans ifthe proposed underdrainwill be placed only In the
locationsof existingwetlands (proposedto be eliminated) under the fill, or will an

underdrainbe placed as a uniform blanketacross the entire fill zone. If it is onlyproposedto pick up the waters from the filledwetland areas, then howwill the
'groundwater' infiltratingfrom the other areas of the fillbe collected into the discharge
system downslopeof the wall? How and where will groundwater inthe existingupland
soils (proposed to be filled) be collected and transported under the wall?

Re-int,rpd.uctionof Water Back Into the Downslope Ar_as

...,_:'_ | In order to be able to conclude that there will be no adverse impacts to wetlands and"i" dl_ stream flowsdownslol:)eof the proposed fill. the waters from tho up=lc_pasido of th_ w_lllflll

(IIF C) have to be re-introduced into the downslope resources in e manner that replicatesprevious
conditionsand/or minimizes adverse effects. The NRMP text does not discusshow waters

,.-+.
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,_ Februi=l¥15,2001willbecollectedandre-introducedintodownslopewetlandsexceptinthemostgeneralI

_11 | termsthatitwilljustsimplybedone. The plansheets(DD) providesomerepresentationsI aboutwhat is proposedtooccur,however,theyareat best,schematicandrepresentational
only.

ol The implicationsfor thewatersnotbeingre-introducedintothedownstreamresources
appropriatelyinclude:
• Transformingseepwetlandsdrivenbyinterflowintowetlandsddvenbysurfaceflows.

Thischangesthenutrienttransportsystemswithinthewetlands,itmay serveto reducethesize of wetlands(at theuppermarginswhereseepsareno longerpresentto 'feed'
thewetlandwateracrossa broadband).

• A completechangeinthehydropeflodofthewetlandsfromshallowgroundwater
movingslowingthroughuplandsoilsthroughouttheyear, to stormeventddvensystems
wherethewatersourceis 'metered'froma stormpondouffallintoan inJiltrationtrench

(seethe notebelowregardingthe functionalcapabilitiesof infiltrationtrenches). Such• changesmostoftenresultina lengtheningoftheannualdroughtthewetlands
experience,a potentialshiftin plantspeciescompositionandcommunitycomposition
witha subsequentpotentialchangeinhabitats,anda potentialimpacton theextentof
wetlandconditions(i.e.,a decreaseinsaturatedzonesand a resultingreductionthe
sizeof wetlands).

CdttcaldesigndetailsthatarenotaddressedinthedocumentsI reviewedinclude:
- ,. ,• Whatis thesequentialandfunctionalrelationshipsbetweentheTESC swales,theInner

collectionswale(eastoftheSecurityRoad).andthereplacementdrainagechannels?Itappearsthatthe innercollectionswaleis designedtofunctionas a road-sideditchfor
theSecurityRoadandperhapsas an Interceptorditcl_forwatersdrainingoff theface of

°| |" thewall. It isunclearfromthe DDwherethiswaterisdirectedintothestorrrlwater
system,westof thewall,andwhetherthestormwaterfrom thesurfaceof thepaved
road,is engineeredto be mixedwiththecleangroundwaterdischargingfromtherock
underclraln.What wouldbetheresultantwaterquall_ implicationof mixingstormwater
and cleangroundwateronthedownsloperesources?

• If thewaterfromtherockunderdrainisdesignedto alwaysdischargeintothe

i,_ replacementdrainagechannels(Fig.5.2-16, NRMP),then howis itproposedto usethatshallowgroundwaterto rechargewetlandsthatare notlinkedto the replacement
, drainagechannels?

On DD SheetSTIA-XXXX-C6,forexample,it is nearlyimpossibleto determinewhatis
proposed.On thenorthendofthesheet,SegmentC replacementdralnagechannelis
identified(apparentlyflowingnorth). Immediatelyto thesouth(andcontinuouswith
Sag. C) Is identifiedSegmentD replacementdrainagechannel,alsoapparentlydraining
north. Bothof thesedrainagechannelsappeartobe thecontinuationof a northflowing

g',_) swalethatparallelsthewestsideof theSecurityRoad,startingfromsouthof thesouth
endof theplansheeL ThatlargeswaleIs drawn_ the zone identifiedas PondD.
It is impossibleto determinefromtheseplansheetswhatisactuallybeingproposedor
whatwillactuallyoccurffit is constructed.Howdeepare theswalesrelativeto the
downstreamslopewetlandsandwilltheswalesinterceptanddivertthe shallow
interfiownecessaryforthosedown,slopewetlands?What ISthelong-termfunctionof

the largecontinuousswalecomparedto thereplacementchannelsegmentsof C and D

, (whicharediscussedintheNRMPtextas criticalto maintaininglong-termwetland
hydroperiods).Howcana stormwaterpondbe designedwitha swalerunningthrough
it? If theseissueshavesimpleexplanations,then itmustbe saidthat theengineering

i
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,_ February15,2001• graphicssubmittedfor publicandregulatoryagencycomment,reviewandconditioning
are noteffectiveat conveyingthedesignintentionsorconsequences.

• Nodiscussionis providedintheNRMP ofthe functionalaffectoftransforming
downslopewetlandsfromseepdrivenwetlandsystems(groundwaterdischargezones)
to wetlandsthatare drivenbysurfacewaterinput. Noanalysisis providedofthesoil

_ conditionsintheareasofproposed'infiltrationswales'to determineIf theseareasareappropriatefor attemptingto infiltratewaterfromthestormwaterpondsintoshallow
groundwater.Infact, insomeareas, the infiltrationtrenchesaredesignedtobe placed

• in thewetlands. Have theycalculatedthoseImpactsas temporaryor permanent
wetlandimpacts?

Basedon my professionalexperiencesof designing,conditioning,andobserving
'Infiltration'systemsoverthelast10 years,I haveyetto seaonefunctionwell inglacial
tillsoils. Usuallytherateofwaterenteringthe infiltrationgalleryis fasterthanthe ability
ofthesoilsinthe Infiltrationzone(whichareusuallysaturatedwhen'new' flowsenterthe
system)to transmitwater. Therefore,infiltrationzonesactuallyfunctionas surfacewater
dischargezoneswherethesaturatedconditionswithintheinfiltrationtrenchcausewater

|_" to bedischargedas shallowsurfacesheetflows. Thismaynothaveadverseeffectsin
areaswithvaryflat topographywhereshallowsurfacewatercanmoveslowly
across/throughtheexistingvegetatedzoneandpassivelyfinditswayintothe
downstreamstreamor wetland.However,Inthissetting,thedischargeareasare
invariablylocatedon thesideofthewestfaring slopeandsurfacedischargeswill likely
coalesceintoconcentratedsurfaceflows,withthe potentialto causerillsanderosion

'_ downintothereceivingwaters(streamsandwetlands), ffflowsbecomeconcentratedas surfaceflows,the wetlandswillexperiencea changein theirhydroperiodand
saturationwill be¢oncenkatedat the point(s)of Input,whileotherzonesontheupper

• marginsofthewetlandsmayexperiencea decreaseinhydrologybecausetheshallow
groundwaterseepshavebeenintercepted.

L 1 2. The text of the NRMP doesnot clearly disclose somesignificanttechnical details
t ¢/ I that will clearly reduce the Iong,-_termeffectiveness andsuccess of the

compensaUonproposals,

|*? )_' The mostsignificantelementtsthatthe NRMPtext failsto identifythatthe rerouted

MillerCreekwillbe "lined"withgeotextilefabricfor itsentirelengththroughtheformer
VaccaFarmsite. Sheet STIA-9805-C5of theDD plansheetscleadyIndicatesgeotextile

" finingthestreambedinDetail1.C-2. It isshownagainonMeet STIA-9805-C7.The
NRMPtextdoesnotmentionIt.

Thesignificanceissimple:platinga 'stream'withina 9eotextileblanketbiologicallyand
• chemicallyisolatesthe 'stream'andall itsecologicalprocessesfromthesoilsofthe

I_ substrata.One hasa visualstreamthat restson fabric,isolated fromthehydrologically
underlyingsoils. The reasontheyhavedesignedthe re-routedstreamtobe placed
withina geotextilelinerisalsoquitesimple:the Vaccafarmsiteis peat,andpeatdoes
notallowthecreationofa streamchannelwithgravelsubstrates.Thewaterwillsimply
disappearintotheorganicsoils,untiltheyare fullysaturated,thentherewillbean open
waterpondwithwater flowingthroughit.

__ I Thisis alsothe re<==onwhytheMillerCreekfloodplain is noten0ineem¢lto(unotlon ,,n =_ naturalfloodplain.SheetSTIA-9805-C2(DD) showsthe bankr ht (looking! downstream)of thenewchannelat 2-4 feet higherthanthe floodplain.A natural

AR 028170
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floodplainwouldsimplyslopegentlyupwardsfromthe edgeoftheordinaryhighwater
mark of theentirestreamchannel,so that floodwaterscouldeasilyflowintoandoutof
the floodplainalongitsentireinterfacewiththestream.Thisengineeredfloodplainis
designedto be gradedso thatitdrainsalltoonepointat thesouthend. The rationale
providedinthe NRMPisthatthefloodplainwillnotpondwater,thereforeeliminating

_ potentialwaterfowlhabitat,However,a naturaloccurringstreamchannel,slopingupand awayfromtheOHWMof thestreamwouldnotpondwater,as floodflowswould
simplysheetflowbackintothechannelas the floodwatersreceded.One cannot
engineera naturallyfunctioningfloodplainifonehasto linethestreamchannelwith
geotextilefabric,onehasto designthe floodplaintodrainparalleltothestreamchannel,
resultinginfloodwatersre-enteringthestreamat thebottomof the 'floodplain'.The
floodplainandthestreamaredesignedto behydrologicallyisolatedfromoneanother,
exceptin extremeeventswhenthestreamcanOver-top the ddgelineseparatingthem.

Anattemptto createa fabric-linedstreamchannelandfloodplainwetlandinpeat
substratewas permittedinthemid 1980'sbytheSeattleDistrictCOE onNorthCreek,in
KingCounty.The sitehasneverworkedsuccessfullysinceitsinstallation.The siteis
locatedon NorthCreek,inthenortheastquadrantof the intersectionof 1-405andSR

"_ 522, at theKollQuadrantBusinessPark. The websitefora 1994aerialphotographof
thesiteis locatedat:
http://terraserver,microsoft,com/imaae,aso?,S-=10&T=1&X=2806&Y=26456&Z=10&W=2,
anda copyof the aedaiisattachedto thehardcopythis letter.

_ The designforNorthCreekwasquitesimilarto whatisproposedforMillerCreek:createa meanderinglogandgravelfilledstreamchannel,withan associatedforested/shrub
floodplainforest,in peatsubstrates.The weightof the gravel,rocks,woodydebds,plus

_f'*_ thewater ina fabriclinercausedthepeatsinthe floodplainwetlandto reboundto
approximately18 incheshigherin elevationthanitwasdesigned.The streamandthe
reed canarygrassdominatedwetlandremainhydrologicallyisolatedfromeachother.

• d

Evenif it isarguedthat NorthCreekis stillprovidingtheecologicalbenefitsof a real
streaminthat setting,thereisn_9argumentthatthereis no hydrologicconnectivity
betweenthestreamandthewetland.There is littlebasisto concludethat thestream
andwetlandfunctionas an integratedecologicalsystem.The KollBusinessPark
providesanexcellentillustrationofwhy thesamefailedtechniqueshouldnotbe
permittedon MillerCreek. It illuminatesthat the Port'spredictionofcreationof
floodplainwetlandonMillerCreekis unsubstantiated.It also,unfortunately,Illustrates
theconsequencesof theextremelylimitedstaffresourcesof thepermittingagendas:
thisfailurehasnotyetbeenrequiredto be rectifiedeventhoughCorpsstaffat the time

•was quiteawareof thefailureof theexecutedplan, This Issueisdiscussedfurtherin
, Issue#5, below.

i Liningthe creekwithfabricmeansthatlogsandwoodydebristhatthey proposeto

anchorwill requireslittingof thefabricand 'patching'aroundthe anchorcables. No

_L_ discussionofthe resultingriskofthe stream"springinga leak"is provided,norany
discussionofcontingencyactionsifsucha leakoccurs.To patcha systemwhich
remainsvulnerableto ultimateunrecoverablefailuredueto an initialfataldesignflaw.

_,_ Basedon theproposedelevationsof thefloodplainfor MillerCreekonVacca Farms,

MillerCreekwill notfloodthefloodl_lainexceotintheextreme100_ar Rvent(B
Rozeboom,pars.com.).If the floodplainon MillerCreekdoesn'tfloodthe floodplain,the
"wetland"willbe hydrologicallyisolatedbecausethe fabriclinerin the sVeamwillisolate

AR 028171
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the waterfromenteringthepeatsoilsinthe floodplainandwetlandconditionsmaynot
fonrn.

, Nostreamflowaugmentationfrom thegroundwaterIn thepeat sollsis possiblefor the

,roll_ entirelengthofstreamthat is lined. It isimpliedthatthepeatsoilsofVacca Farmwill
providelow-flowaugmentationto MillerCreek:unlessthosewaterscanflowoutthe

" southend 'exit'ofthe floodplain,theycannotgetintothe linedstreamchannel.

3, The calculationof temporary wetland Impacts under-estimatesthe extent and
permanam;yof secondary Impacts and the issueof constructionUming.

Table3.1-3 (NRMP,pg.3-6) identifiesa totalof 2.05 acresof temporaryimpactsto wetlands
withintheprojectactionarea. Impactsare identifiedin theNRMPas "temporary"as a method

to reduce_le calculationof totalacreage of permanentwetlandloss. Examplesam providedbeloWofthevarioussituationsin wi_icbtheapplicanthasidentif'_limpactsas 'temporary',and
an explanationofthepoten_aiforpermanentor'long-term(multipledecade)impactsis
provided.

6

• Placingsedimentcontrolpondsinwetlandsduringthe constructionphaseof the
embankmentfill(examples:WL 18, WL 37A)
Theyprovideschematicdrawings(DD. sheetSTIA-XXXX-Cg)thatprovidea
simplisticrenderingof before/afterpondconditions.Anyonewhohas everdesigned

or dealtwithstormwaterpondsunderstandsthat theengineeringof thosepondsis
determinedbythe elevationsof the pipes,conveyanceswales,andtransport
mechanismsrequiredto get thestormwaterintotheponds.The DD renderings

. showidealizedsituationswherethebottomelevationsof thetemporaryponds
correspondnicelyto the restoredwetlandbottomelevations.Thereis no Indication

r)=t_., of anengineeringanalysisof therequiredstormwatermanagementplanto
r| substantiatepond dimensions(depthsas wellas overallsize). Suchan analysisis

. requiredpriorto beingableto substantiatewhethera wetlandimpactwillbe
temporaryor permanent.Thereis no assessmentof impactstothe downslope
resourcesif thosetemporarypondshadto beexcavatedtodepthsdeeperthan the
downslopewetlandsub-surface.

• Thereare areaswheretemporarypondsandditchesareproposedto be restoredto
, wetlandconditions.The NRMP providesnodiscussionof howtheyproposeto

backfillpondsandditchesand re-establishthegroundwatermovementthrough
theserestoredareas. The renderings(DD,STIA-XXXX.C9)simplyshowground

,_ elevationsmatchingforbeforeandafterconditions,eventhoughthe DD indicateproposedstormwaterpondsexcavatedto a depthof 10feel Inorderfor the
restorationofthewetlandarea to succeed,theyneedto showhowtheyproposeto
recreatea perviousuppersoillayeroveranunderlyingimperviouszone that
matchestheupslopeanddownslopeconditionsof theexistingwetland.The design,
basedonananaJysisof the soilsin realconditions,hasto Illustratehowshallow
interflowfromgroundwaterwillbe effectivelyre-established.

' • , Howwillthe permanentstonTiwaterfacilitieseffectdown.slopewetlands?For
,,t_l p _ example,Pond D (StormwatarManagementPlan,App.D, Ex.C134.1)is shownto

_ ¢.,t } beexcavated20 feet deep inthe locationofexistingWL 41A, andjustupslopeofWL_y 39. It isnotapparentthatthey'vecollectedanygroundwaterorshallowpiezomter
data inWL 39 to determineif a 20 footdeedpondlocatedul:_lope from it will have
any impactson thewetland'shydropedod,

• i i
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. Areas wherethey are proposingto placeditchescrossingwetlands,forthe purpose
to conveyingsedlrnentladenwaterto thesedimentcontrolponds,(example:WL

, A12),wouldappearto havethepotentialforpermanentimpacts.
. ThereisnodiscussionintheNRMPregardinghowplacementofa ditchwithinthe

•' upperreachesof a wetland,perpendiculartothegroundwatermovementintoand
_(_) throughtheexistingwetland,mightpick-upanddewaterthe lowerwetlandandeffect

thecontinuationof the 'nalural"groundwatermovement.Thereis nodiscussionin
theNRMP forhowlongthese temporarypondsandditchesareproposedto be in
place, ffoneassumesthattheywillbe requiredforthedurationof theconstruction
of the embankmentfill.then NRMP shouldalsodiscloseanyImpactsexpectedwithin
thattimeframe(i.e., this isnota 'normal'constructionseasonofoneyearor one

. summergrowingseason).

I. Thedepthtowhichthepermanentpondshaveto beexcavatedto providethe

storageneedsfor stormwaterwilleffecttheshallowinterflowassumedto be feeding
'_| the downsioDewetlands.Will thedeeptemporaryponds intercept/Interrupt

groundwatermovementfromupslopeintothe lowerportionsof the 'untouched'
wetland?Thereis no soillogdata fromwhichtheycoulddeterminewhether

. adverseimpactswilloccurdownstreamof theareaof thepond.
• The temporaryTESC ditchbetweenPondsAand PondE posesa potentialadverse

effectonthedownslopewetland. Nodata isprovided1oshowhowdeepthe

'_,,, proposedditchis in relationshiptotheshallowgroundwaterthat maintainsWL 18.
There isnodata (plezometerwells)ontheportionsofWL aboveor belowthe ditchto

::, substantiatetheirconclusions.
TheNRMPdoesnotidentifyifthe areaofthewetlandthatis proposedto be

1"3_ convertedtoa channeliscountedas partof theperrnanentpermanentdrainage
wetlancllossor if it is consideredin theNRMPto _11bewetland.

" It is unclearinthe NRMPtexthowtheacreageof impactwascalculated,ar¢lwhetherornotit
Includedassumal:lesecondaryimpactsas wellas directphysicalintrusions.Forexample,WL
18 is3.56 acres0NDR,pg.3-12). The proposalis to permanentlyeliminate2.84 acres(NRMP,

_JxJI pg.3-2)andtemporarilyimpactan additional0,22 acres(NRMP.pg. 3-6) leaving0.5 acresof
,,V'I 'Intact'wetland.However,whenone looksat plansheetSTIA-XXXX-C5(DO)onecansee that

TemporaryPondsA andE are bothproposedinWL 18,as wellas SegmentB of the
ReplacementDrainagechannel.It isquitedifficulttodeterminewherea half-acreofintact
wetland18 mightbeleft. Doesthe impactanalysisanalyzethe impactsoftheconstructionof
the 'temporary'pondsandswaleson this wetland?

Anotherexample_ howimpactsarenottotallyaccountedforiswetlandR,1. It is 0.17 acresin
size;theysaytheywillpermanentlyimpact0.13 acres,leaving0.04 acresintact. That
remainingportionofwetlandis notgoingto be functionalas sucha smallfractionof theodglnal
wetlancI.It shouldall becalculatedas permanentloss.

4. Conclusionsof no adverse Impactsto functionsin wetlands to remain withinthe
projectareacannot be denied or confirmedInfuture conditionsbecause no.
baselinedata (pre-project) has beencollected,

-- -_._ f One ofthemostdisturbingelementsmissingfromtheNRMP is the baselinedataon the
hydroperiodsof thewetlands_roDosedto bibI_ftafterthei_roject.Intheabsenceof suchd=t¢,_

''=,)_ J no One(applicantor reviewingagency)willbeableto makea determinationof adverseeffectpostconstructionof theembankmentfillwhenthereis nopreexistingdata?Ifonewantsto be
..... = _ . L " -
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_ STL&:ThirdRunway
Po.9

February15, 200table todeterminewhetheror'notthedownsloperesourceshavebeenaffectedbytheprojector
whetheror nottheirproposedcompensationhasbeeneffective,thenthekey parameterthat

'_ success/failureshouldbemeasure0byisthemaintenanceofthe groundwaterelevationswithin
thewetlandsovertime. Ifno pre-projectdataexists,howcananyonedeterminesuccessor
failure?

Giventhe lengthoftimetheapplicanthasbeeninthepermittingprocess,there couldbe a very
substantialquantityof pre-projectwetlanddatacompiledbywhichto comparepre andpost
projecthydmperiodconditionsandrainfalldata. Withoutoutpre-projectdata (andthat means
pro-fillinginthe uplandcontributingareasofthepmJe_wetlands)thereis nobasisforthe
reviewingagendesto determinesuccessof theproposedcompertsation,Suchpre-project
hydroperloddata shouldhavebeencollectedbytheapplicantoverthistimeperiod.

Anexah_pleto illustratethe necessityof pre-projectdata:my firmassistedin thedesignofa
groundwaterInfiltrationfacilityfortheCityof NorthBendtore-introducesurfacewaterabovea

forestedhill-seepwetland. We collectedground-waterdatsIntheforestedwetlandfor twogrowingseasonsbeforeconstructionabovethewetlandoccurred.Post-construction,we've
nowcollectedgroundwaterdatafor the lastfouryears. Groundwaterdatais correlatedto
precipitationdata. Afterthe firstsummer,post-construction,wefoundgroundwaterlevelsinthe
forestedwetlanddroppedprecipitously.Analysisof thestomlwatersystemIdentifiedtl'tatthe
contractorhadbuiltthe wetlandby-passinfiltrationsystem"backwards"so thatnowaterwas
divertedintotheinfiltrationsystem. Thecomparisonof beforeJafterdata allowedthe
constructionmistaketo beidenfJt'mdandremedied. Insubsequentyears,the groundwaterdata

._._"_ inthe forestedwetlandremainssubstantiallybelowpre-projeotconditions.Thishas prompted
additionalreviewandanalysisof the designandconstructionofthe Infiltrationsystemand
additionalcontingencyactionsam currentlybeingtaken. Withoutpro-constructiongroundwater
datafor thatwetland,therewouldhavebeenabsolutelynomannerinwhichto holdthe
applicantfiscallyresponsibleto respondtothevariousproblemswhichhaveadsan.Without
pre-existingdatathereisno possibility,exceptdisagreementbetween'experts'as towhatpro..
projectconditionswere. At leasttwowateryearsof pr¢-cxistingdata is requiredto precludethe
chancesthatoneyear'sdatadoesnotreflectananomalousyear.

5. There is no provision for objective constructionoversight independent of the
applicant'sInfluence.

ResearchconductedbyKingCounty(Mockler,1998)andWashingtonStateDepartmentof

? Ecology(2000)hasdocumentedthat the incidenceof'mitigation'failureis oftenlinkedto,poordesign,poorinstallation,andno follow-throughbythepermiffingagenciesto assurethat
designedplansare installedproperly.

A simplepointto be madein lightof themyriadtechnicalweaknessesof thesubmittedplans,is
thatnoneoftheregulatoryagenciesfor"thisprojecthavethestafftimeor budgetto commitone

ormorestafftothe long-termconstructionoversightrolethisprojectwilldemandif it ispermitted.Withoutsuchobjectiveconstructionoversight,andwithoutan objectivetechnical
reviewof theproposedcompensationplans(bothon-siteandoff-site),I wouldhaveto conclude,
basedonmy professionalexperiencethattheproposedprojectwillhavefar greater pen'nanent
adverseimpactson thedownstreamresourcasthantheseplansandpermitapplications

r.'_' identify.•;i",,;_

__ esignflaws,confusingplansubmittals,andoverlookedtechnicaldetailsposea veryrealriskto theaqualicresourcesidentifiedwithinthe projectarea. Approvalof thepermitapplications,underthe
k ....
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Februa_ 15,2001

pro_si_= ofCWASection401 andCWA404, requirethat_ permittingagencieshaveat least

I reasonableassurancethatthalong.termeffectsofthepermittedactionwiltnot¢legradewatersofthe U.8.Includingwetlands.Thesubmitteddocumentsdonotprovidesufficientdatanoraccurate
analysisofproposedendexistingconditionsfor reviewingstafftodrawthoseconclusions.

Sincerely,

DyanneSheldon,Pdncipa!
Sheldon&Associates,Inc.

Enclosure: vitae

• e'
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Sheldon & Associates, February 15, 2001
1. Movement of water through the fill and MSE wall has been properly analyzed. Several
studies and technical memoranda have been prepared detailing how water will flow through
embankment fill to recharge groundwater or be collected and transmitted through the MSE wall
to maintain the hydrology of downslope wetlands. Documents that describe and substantiate that
the hydrology of the wetlands located downslope of the embankment and wall will be maintained
include:

• Sea-Tac Runway Fill Hydrologic Studies Report (Pacific Groundwater Group 2000).
This report was funded by the Washington State Department of Ecology

• Geotechnical Report (Hart Crowser 1999)
• Wetland Functional Assessment and Impact Report (Parametrix, Inc. 2000)

• Seattle-Tacoma Airport Master Plan Update-Low Streamflow Analysis (Pacific
Groundwater Group 2000)

Wetlands located downslope of the embankment are maintained by groundwater discharge seeps
located beneath then and at their margins, seasonal periods of shallow interflow, and (in the case
Of Wetland 18, 37, and 44 some channelized flow).

2. The primary purpose of the drainage layer at the base of the embankment fill is to prevent
the build-up of excess pore pressures in the overlying fill material by preventing the development
of fully saturated conditions at the base of the fill. It does this by providing a high-permeability

• pathway that allows drainage to occur to the toe of the embankment if the rate of infiltration and

_IF seepage through the embankment exceeds the permeability of the underlying native soils.
The primary hydrologic source for the wetlands (groundwater discharging through a shallow
aquifer) will remain in place. Groundwater will continue to recharge the shallow aquifer located
beneath and east of the embankment and pass beneath the embankment before discharging to the
wetlands. The weight of the embankment on the aquifer will result in some compression of the
soil structure beneath it, the resulting reductions in porosity, void ratio, and permeability are
conservatively estimated to be less than 5% under the maximum height of the fill (Sea-Tac Third
Runway-Aquifer Compaction, letter, to Port of Seattle from Hart Crowser, December 9, 1998) and
so the groundwater flow will continue largely unimpeded.

Most of the wetlands that will remain downslope of the embankment are fed by groundwater flow
from the shallow aquifer, which surfaces as seeps in these wetland areas. The groundwater flow tO
in the shallow aquifer is sustained from the area to the east (primarily the areas east of the Third I_

Runway), and currentlyflows through the subsurface materials that will form the foundation for
the embankment. These soils will almost entirely remain undisturbed by construction. Only O
limited areas where low-permeability wetland soils are present will excavation occur. In these I:I:
areas, soils will be replaced (typically 1 to 3 feet below existing ground surface) with more el:

permeable drain material.

A secondary hydrologic source for downslope wetlands is interflow from the existing slopes
above the wetlands. The interflow component supporting wetland hydrology lost due to
embankment construction will be replaced by collecting seepage water from the underdraln

conveying it to the outer swale and downslope wetlands. Recharge calculations show that more _i
water will be available from this source than is currently the case under existing conditions, and ,,

that it will occur for a longer duration than currently. Both these factors are expected to extend _
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- the hydroperiod of the wetland, and improve rather than detract from the current condition of the

wetland.

Another function of the drainage layer is to prevent the build-up of excess pore pressures in the
overlying fill material, by preventing the development of fully saturated conditions at the base of
the fill. It does this by providing a high-permeability pathway that allows water to flow to the toe
of the embankment if the rate of infiltration and seepage through the embankment exceeds the
permeability of the underlying native soils. The drainage layer also allows existing channelized
surface and seepage flow to be collected and directed to downslope wetlands.

3. The System is Designed to Prevent Rock Underdrain Clogging. The underdrain is
designed and constructed in a manner that expressly avoids the build-up of particulates within the
drain rock. The grain-size distribution of the Group 1A material that are specified for drain
construction meets the standard civil engineering requirements for performance as a filter
medium (i.e., it is designed not to clog when exposed to seepage from the proposed embankment

soils). Part of the design requirement for this layer is to avoid clogging if exposed to the invasion
of soil particles into the filter medium. Filters of this type have been used successfully for more
than 50 years, and are specified for a wide range of civil engineering (Soil Mechanics in
Engineering Practice, Terzaghi & Peck, 1948; ibid, 3rd Edition Terzaghi, Peck, & Mesri, 1996).

The material placed in the backfill zone behind the MSE wall will be granular Group 1A or 1B
material that will be relatively Bee-draining and will therefore allow water to drain from behind
the engineered wall without build,up of excess pore pressures. Design requirements for the
embankment address the invasion of soil particles into the filter medium, as discussed above, and
groundwater movement would not move particles to the extent that the drainage layer would clog.

4. Fill Inf'dtration. (See Northwest Hydraulics, Response #34 to Comment #13)

5. Constantly Saturated Underdrain. There will not be a constantly saturated underdrain
beneath the embankment or MSE wall. The capacity of the underdrain to transmit lateral flow
substantially exceeds the ability of fill to convey fl0w into the drain and the volume of water that
would be directed to it. Therefore, the drain would not be constantly saturated, except in places
where it is picking up subsurface seeps from below the embankment. This may occur in limited
areas, typically where there are existing seeps and wetlands that will be buried beneath the fill.
The drainage layer will be thickened in these areas to further reduce the likelihood of saturation.

A key purpose of the drain is to prevent the build-up of positive pore pressures in the
embankment. This could occur if the base of the fill was allowed to become saturated; the drain

is designed to prevent this from happening, and thus to avoid potential instability.

6. Shallow Groundwater Flow to Wetlands. As explained above, the embankment design
will allow shallow groundwater flow to downslope wetlands to continue. The lateral groundwater
flow regime in the existing subsurface shallow aquifer will not be affected by the wall or the
underdrain since, as the commenter correctly observes, the drain will be largely constructed on
the natural ground surface, well above the underlying groundwater (except where the
embankment is constructed over wetlands and seeps). Subgrade improvements will rely on free-

draining backfill or gravel and will not impede groundwater flow, as discussed in Appendix L of
the Port's SMP. The primary hydrologic source to the existing wetlands and Miller Creek- i.e., I_
shallow groundwater flow - will therefore be maintained. PGG and Hart Crowser both predict r.- _
that the hydrologic source to the existing wetlands and Miller Creek will be enhanced by the _ t/'i

_I_ increased time of travel for water infiltrating into and passing through the through the O ,_
embankment fill prior to moving into existing soil layers.
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k- 7. Uniform Fill Blanket. The embankment design includes a drainage layer for its full
length and width. The drawings (e.g., as shown in the Port's Phase 4 construction drawings)
show that the underdrain will be placed as a continuous layer (minimum thickness: 3 feet) of

Group 1A material beneath the base of the embankment. Groundwater from upland areas will
continue to flow (as it does now) thorough the existing soils beneath the embankment. As a
result, the presumed interruption to the hydrology of the wetlands and Miller Creek the
commenter has posited will not occur.

8. Reintroduction of Water. While the Port plans to use infiltration facilities for the

disposal of stormwater as part of the SMP, it is largely groundwater seepage water from the
underdrain (as observed in Phases 1 and 2 of embankment construction) that will be collected by
the replacement drainage swale for dispersal to the wetlands. This relatively steady flow will in
fact enhance the wetland hydrology because it will increase the length and duration of the

hydroperiod, potentially improving the condition and function of downstream wetlands.

The adequacy of plans showing the distribution of water to from drainage channels to wetlands is
addressed in response #13 below.

9. Existing wetlands located west of the embankment already receive charmelized flow (see
descriptions of channels in the Wetland Delineation Report, Wetland Functional Assessment and
Impact Analysis, Natural Resource Mitigation Plan, and letter to Eric Stockdale (21 September
2000)). The channels, in part, convey water from Wetlands 19 and 20 to Wetlands 18 and 37.
Ditches along 12th Avenue South also convey channelized flow to Wetlands 18 and 37.
Channelized flow also occurs in Wetland 39, 44, R9, where runoff is concentrated by topography,

streets, driveways, or culverts. The purpose of the replacement drainage channels is to maintain
this existing hydrologic condition, including the channelized flow to Wetland 18, 37,and 44. The
channels also provide contingency options to augment wetland hydrology if monitoring
demonstrates the wetland hydrology must be supplemented elsewhere.

As demonstrated in the above responses, groundwater required to maintain seep wetlands located
west of the embankment will continue and a collection system to collect interflow and
channelized flow will further maintain wetland conditions. This drainage system is designed to
maintain existing hydrologic conditions, and includes new channels that will convey existing
surface flows and replace existing channels. The replacement channels will disperse flow over a
broader area than the existing ditches and culverts that they replace, so increase in charmelization
would not occur. The maintenance of these varying sources of hydrology will maintain seep
areas in the wetlands, and assure that reductions in the size of these wetlands do not occur.

The existing ground surface below the embankment will be left largely undisturbed prior to fill

placement. Shallow interflow seeps, expressed where perching layers surface on the slope, will
continue to discharge into the underdrain, or will continue to flow downslope within the
subsurface soils below the underdrain. Areas of soft soils that need to be removed to provide
embankment foundation support will be backfilled with free-draining sand and gravel
hydraulically connected to the underdrain. In this way, existing seepage into the wetlands that are
fdled will continue to be available as seepage through the underdrain. This water will flow down
gradient to the west, and eventually reach downslope wetlands and Miller Creek. If reduced
wetland hydrology is observed during construction and/or post-construction monitoring, ('q

contingency actions including additional flow dispersion, and would be implemented adaptive _ t#l

_l_ management techniques would be implemented to ensure downslope wetlands maintain the _0 _

appropriate hydroperiod required to maintain existing functions. The 10-year monitoring plan _
• I_ -
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.... and adaptive management approach will be instrumental in assuring maintenance of the wetland

hydrology.

Becausehydrologicconditionswillbe maintainedindownslopewetlands(i.e.thewetlandswill
continuetoreceivegroundwaterseepageand channelizedflow)nutrientdynamicinthewetlands

followingconstructionwillbe similartocurrentconditions.The removalofpollutiongenerating
surfacesand incorporatingthewetlandslocatedwestoftheembankmentwithintheMillerCreek
WetlandandRiparianBufferAreawillreduceanthropogenicsourcesofnutrientstothewetlands.
Removingnon-pointpollutionsourcesfrom lawns,parkingareas,septicsystems,fertilizers,and
othersourceswillenhance wetlandsand uplandsin the Lora Lakc/Vacca Farm area.

Additionally,plantingnativetreesand shrubs,removingareasof invasivenon-nativeplant
species,and monitoringthesuccessoftheenhancementwillenhancethearea..Forexample,the
wetlandsattheVaccaFarm sitewillshiftfroma wetlanddominatedby bareground,Himalayan
blackberry,and softrushtoa nativeshrub-dominatedwetlandswithareasofcedartrees.This
shiftinplantcommunitieswillincreasesedimenttrapping,and organicmatterinputfromthe
wetlandcomplextothecreek.

As described in Appendix B of the Wetland Functional Assessment and Impact Analysis
(Parametrix, Inc. 2000), subgrade improvements will be composed of permeable soils (mostly
gravels) and will act like outwash soils, not till. Subgrade improvements also include stone
columns, which will be installed to strengthen the native soils beneath parts of the embankment.
The stone columns that will be installed to strengthen the native soils beneath parts of the
embankment will also act like outwash soils.

10. As explained above, no "complete change in the hydroperiod of the wetlands" is expected

to occur. The plan does not require water to be "metered from a storm pond out'fall into an
infiltration trench", t

The embankment design and its potential impacts to wetland hydrology have been the subject of
independent reviews. These evaluations, summarized in the Wetland Functional Assessment and
Impact Analysis report, have found that the delay in water movement through the embankment
would extend the period of groundwater discharge from the area and that this could benefit low
flow conditions in Miller Creek and downslope wetlands.

11. Appendices A and B of the Wetland Functional Assessment and Impact Analysis report
identifies the design and purpose of the TESC swales and the inner collection swale. The
Appendices show that portions of the TESC swale, following construction, are incorporated into
the replacement drainage channels. These swales will serve to collect and direct construction
runoff to sedimentation ponds. Water from these ponds will be pumped to stormwater treatment
and detention ponds and discharged to Miller Creek at existing ouffaUs.

The inner collection swale will serve to collect water from the embankment, MSE wall, and

security road. Water from this inner collection swale will be conveyed under the security road to
the replacement drainage channels, and ultimately to the wetlands located west of the project
area.

The paved security road located west of the embankment will have limited use (approximately
one vehicle per hour) and is thus not classified as a pollution-generating surface according to _i

_1_ _ForWetland 39, potential impacts to the uppermost portion of the wetland(0.02 acres) are mitigated using ¢0

hydrologyfrom a stormwater detentionpond. _
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King County Stormwater Management standards. Therefore, runoff from the road that reaches

either the inner collection swale or the replacement drainage channels is expected to meet water
quality criteria. No anticipated impact is expected to occur as a result of mixing runoff from the
embankment, the Perimeter Road, or the MSE wall with ground water collected by the
replacement drainage channel.

The replacement drainage channels will be located west of the MSE wall, embankment, and
security road. These channels will serve to collect seepage diverted from the inner collection
swale or seeps from the embankment underdrain. Water within these channels will be directed to
wetlands to help maintain their hydrology.

12. Wetlands not linked to the replacement drainage channels will continue to receive water
via shallow groundwater that will be recharged as water infiltrates through the embankment and
into the existing subsoils that will remain. Additionally, riparian wetlands not associated with the
replacement drainage channels will continue to receive water through overbank flow from Miller
Creek. The changes in the hydrologic conditions related to the embankment are discussed in
detail above.

13. The design sheets illustrate the required information regarding project mitigation. As the
reviewer has correctly determined, Segment C and Segment D of the replacement drainage
channels are north flowing. Segment C conveys water to Wetland 37, Segment D conveys water
to Wetland R9 and A13. The swale located upslope of these areas continues to Pond D, but this
segment is not part of the Natural Resource Mitigation Plan, as identified in the documents.

The swale shown in Pond D on Sheet C6 is the TESC swale that will be constructed prior to the

construction of stormwater Pond D. This TESC swale will be used only during initial
construction and construction staging. Prior to completion of the project, Pond D will be
constructed in the footprint shown on this sheet. When this pond is constructed, the portion of the
swale in its ultimate boundaries will be removed. The finished grading plan for Pond D is shown

in Appendix I of the Wetland Functional Assessment and Impact Analysis Report.

The drainage channel segments identified in the Natural Resource Mitigation Plan mitigation are
the minimum channel lengths required to replace channel lengths being impacted. The remainder
of the channels shown on plan sheets with buffers may also collect seepage water from the
embankment or the inner collection swale and are also part of the mitigation. The additional

lengths of channel provide flexibility in how and where the seepage water is discharged to the
wetlands and Miller Creek, if redirection is deemed warranted during the monitoring program.

The 1-foot contours provided on the design drawings show that the replacement drainage channel
depths are 0-3 feet in depth. The relationship of the swales to the downslope wetlands can also be
determined from the grading plan. Where the swale crosses wetlands, the west side of the swale

is shown to be at the elevation of the wetland. Thus, water collected by the swale can disperse
into the downslope wetland. The distribution of water o the wetlands from the drainage channels
will occur over a broader area than is found where culverts currently concentrate flows, and

increases in charmelization in the remaining wetlands are not expected.

The drainage swales located upslope of the mitigation channels are not part of the project
mitigation. These channels are located in areas that generally lacked seeps and wetlands; thus r_
they are expected to be dry much of the time. _1

AR 028180
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14. As discussed above, the project will not transform "downslope wetlands from seep driven

_,. wetland systems (groundwater discharge zones) to wetlands that are driven by surface water
input."

There are no infiltration swales shown in the Natural Resource Mitigation Plan design drawings
and no infiltration swales are planned or required to maintain wetland hydrology. Sheet C8 of
Appendix D to the Natural Resource Mitigation Plan shows flow dispersal trenches. The flow
dispersal trenches are not designed for infiltration. They are designed to allow water to disperse
over broad areas into wetlands, and they are designed to avoid concentrating water in wetlands.

All wetlands impacts identified in the Wetland Functional Assessment and Impact Analysis

(Parametrix, Inc. 2000) have been properly calculated. These calculations include all construction
activities in wetlands, including the impact of the replacement drainage channels. Appendix D

(Sheets C5 and C6) of the Natural Resource Mitigation Plan identify the impacts of these
channels to wetlands.

15. The mitigation does not depend on a constructed infiltration system to maintain proper
hydrology in wetlands located west of the embankment. Saturation of the soils at the flow
dispersal facilities will demonstrate that the reintroduction of water is occurring as planned and
the water transmission capacity of the soil has been reached. This condition will be beneficial to
downslope wetlands, and may even cause an increase in the size and improvement in condition of
the affected wetlands. This saturation is expected to continue well into the dry summer months,
due to the buffering effect of the thick vadose zone created by the embankment.

- 16. Significant technical details required to understand how mitigation will be constructed

_0¢ are included in the Natural Resource Mitigation Plan, Appendices, and associated reports.

17. The design drawings in Appendix A show that the relocated segment of Miller Creek will
be lined with geotextile fabric. The use of geotextile fabric as part of the relocation project is also
identified in the Natural Resource Mitigation Plan text (Figure 5.1-3, and page 5-14).

18. The proposed geotextile fabric is highly permeable, and is designed to permit
groundwater exchange 2. Because the geotextile fabric will be permeable-the stream will not be
hydrologically isolated from the high groundwater table or the underlying peat soils. The
geotextile will facilitate constructability of the channel in the peat soils.

There is no concern regarding the disappearance of water into organic soils, as monitoring
reported in the Natural Resource Mitigation Plan demonstrates that a high water table is present
on the site and that the elevation of the stream channel will be very close to the elevation of the

groundwater.

An "open water pond" would not occur on the site (except during flood events) because existing
and proposed grades allow surface water drainage of area through the south end of the Vacca
Farm area.

_ 2Geotextileliners are by definition permeable, unless identified as "impermeable geomembran¢ liner". The
geotextile's permeability of 60 to110 gallons per minute per square foot is much greater than that of the

underlying peat. AR 028181 v'
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19. The following discussion responds to the commenter's concerns regarding the function of

_IP the Vacca Farm Restoration natural floodplain. During floods than theproject as a greater mean

annual flood, the low channel bank that defines the west side of the stream channel (Sheet C5,

Appendix A) will be overtopped by flood flows. At these times, floodwaters would move from
the channel laterally across the floodplain, submerging low-lying areas of the floodplain located
to the west. In addition to overbank flooding from the creek, "backwater" flooding could occur

by floodwater overtopping the existing creek banks downstream of the relocated segment.
Backwater flooding is a natural condition that is prcsont along many large and small stream
systems (another example is shown in Figure 7.2-4 of the Natural Resource Mitigation Plan that
maps the backwater floodplain area near the off-site mitigation). During flood events smaller that
the 1-year flood, much of the floodplain would flood as a result of a backwater condition. As
correctly pointed out, the floodplain area is designed to drain freely to the south following flood
events. Thus, floodwaters flow through the entire floodplain and wetland restoration area.

Chapter 5, Section 5.1.1.6 describes the estimated flooding frequency. The channel has been
designed to overtop its banks at flows greater than 40 cfs, which occur approximately once a year
during annual peak flows. This frequency of flood event is not an 'extreme event' and the design
provides a direct hydrologic connection between the wetland floodplain and the stream channel

The function of the creek channel, and whether or not it is lined, are independent from the design
of the adjacent floodplain. The post-construction topography will allow floodwater to pond until
the flow in the creek recedes, thereby providing a direct connection to the floodplain and channel.

Also see Comment Number 24 of NW Hydraulic Letter.

_IF 20. The Miller Creek relocation has been designed using appropriate and current standard
engineering practices for topographic, geologic, hydrologic, and ecological conditions found in
the Vacca Farm area. Because of the unique characteristics of the site, general conclusions about
other sites, which have different site conditions, design approaches, and permit standards are not
directly applicable to the Miller Creek design.

The creek relocation project on North Creek in Bothell was recently examined by the Port ('March
15, 2001) during a rainstorm (about 0.7 inches measured in nearby Redmond). The creek was
observed overtopping the channel banks in several locations within the mitigation site, flooding
portions of the adjacent wetlands. Based on examination of pre-project aerial photographs and
the recent site conditions, it appears that this project has successfully enhanced a previously
ditched stream channel by creating floodplain wetlands and natural channel conditions. The site
differs from that planned by the Port in that it the North Creek site includes flood control levees,
which are not part of the Port's proposal.

21. The Miller Creek relocation site design responds to existing site specific hydrologic,

geologic, ecological, and topographical conditions of the area. The project design meets
requirements to maintain a creek channel with fish habitat, replace lost floodplain area, restore
wetlands, and provide water quality benefits.

22. Design and establishment of the creek channel and floodplain on the Vacca Farm site has

been substantiated during the development of the mitigation plan. The bearing strength of peat, k_'

potential erodability of peat, other soil conditions, groundwater conditions, and channel t/,i

hydraulics have been considered in the Miller Creek design, and the design approach with the ¢q
geotextile liner is determined to be stable, without adversely affecting groundwater movement, co
Because the Vacca Farm floodplain already floods in a backwater condition, and the relocation _ -cO =

O
oC.
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- project will not alter this feature, even if the relocated creek section failed to overtop its bank, the

natural flood functions of the restored wetland would be realized.storage

Currently, there is no direct surface water connection between the Miller Creek stream channel or
associated wetlands and floodplain. The stream is channelized and currently overflows its banks
with at least a 2-year frequency. The new channel will be designed to allow the creek to overtop
its banks with approximately 1-year frequency, thus improving the hydrologic connection to the
floodplain. Additionally, the current design will create a forested and shrub riparian buffer,
which will increase shade to the creek, decrease temperatures, and provide an increase in organic
material.

The Miller Creek floodplain has a high groundwater table. Excavation in the floodplain soil will
enhance groundwater saturation throughout the upper soil horizon within the floodplain, thus
improving wetland hydrology. Supporting data on groundwater elevation in this area are
provided in the Natural Resource Mitigation Plan.

23. The reviewer correctly identifies that the installation of logs will involve cutting of the
geotextile fabric. However, since the geotextile fabric is permeable (see above), there are no
design, operational, or reliability consequences to this approach. All geotextile fabric used during
stream construction will be permeable, therefore, there will be a direct connection with the
groundwater and "'springing a leak" is not a concern.

24. The flood frequency of the wetland is described above, as is the ability of the permeable
geotextile fabric to permit groundwater movement. The wetland and areas of high groundwater
west of the stream are currently and will continue to be maintained by high groundwater

conditions. Maintenance of wetlands in this area is not dependent upon floodwater, and peat soils
would not be expected to form in wetlands that were maintained solely by floodwater.

The stream will flood its banks in less than an extreme 100-year flood event. The proposed
channel will convey flows as indicated in the Natural Resource Mitigation Plan, and spill over to

the floodplain with flows in excess 40 cfs, which is less than the mean annual flow (See page 5-
12 and Table 5.4-1). The relocated channel and the floodplain "swale" are connected at the south
end of the new creek, which is the point that will control the water surface level in the floodplain.
The area draining to this point also includes drainage from Des Moines Memorial Drive, Lora
Lake, as well as overflow from the new channel.

The 100-year flood elevation in the vicini.ty of the relocated channel currently forms a broad
shallow backwater area rather than simply fringing the creek channel.

25. Geotextile fabric will be permeable; as a result, groundwater will be able to seep into the

stream channel and supplement stream flow during low flow periods. I_

26. The Natural Resource Mitigation Plan identifies temporary impacts to wetlands in areas
where wetlands can be avoided by the finished project, yet, to accommodate facilities to manage
construction stormwater during the initial construction phase, they will be temporarily modified.
Because these impacts are temporary, they are not classified as permanent. Upon completion of
construction, the wetland areas will be restored to pre-construction conditions. Chapter 2 of the _,

Wetland Functional Assessment and Impact Analysis (Parametrix, Inc. 2000) describes how these _i

• impacts were calculated and explains them in detail (see especially Section 2 and Section 4.2). p"

Additionally, Chapter 5 Section 5.2.4 of the Natural Resource Mitigation Plan describes the
temporary construction related impacts of the third runway embankment and how those impacts =:

,-m-
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were calculated. The temporary construction related impacts located outside the project footprint

are identified in the Technical Memorandum Temporary Impacts to Wetlands during Third
Runway Embankment Construction (HNTB 1999) (Appendix A of the Wetland Functional
Assessment and Impact Analysis (Parametrix, Inc. 2000)).

Where temporary fill in wetlands results in small fragments of remaining wetlands, the remaining
wetland area has been considered permanently impacted, and tabulated in Table 3.1-1. This
includes Wetlands A5, A6, A8, 35, A18, portions of Wetland 18, and portions of Wetland A12.
Where, following construction, the impacted wetlands could be restored and integrated into
adjacent wetland areas or buffer mitigation, impacts were considered temporary because, in these
areas, the full suite of existing wetland functions could be restored.

27. The evaluation of temporary sediment control ponds as a temporary impact is
appropriate. These facilities are temporary, are not a permanent feature of the project, and will
not cause permanent impacts to downstream wetlands. The temporary stormwater ponds are
located at critical elevations relative to project construction activities, as explained in Appendix A
of the Wetland Functional Assessment and Impact Analysis. The stormwater pond locations ate
at the very lowest elevations adjacent to the embankment so construction runoff from the all

upslope areas can be collected and treated. Where located in wetlands (i.e. Wetlands 18, 37, and
44) the collection ponds will collect construction runoff prior to it being pumping upslope to the
treatment systems. One benefit of this approach is to reduce the area of temporary impacts. The
conveyance of runoff to these systems is in part via the TESC swale shown on plan sheets, with
additional conveyances from the embankment itself likely.

The designed footprint of temporary ponds is shown on Figure 5.2-14, Figure 512-17 and

_1_ Appendix D (Sheet C5 and C7) of the Natural Resource Mitigation Plan. The temporary ponds
will not be excavated to 10 feet below the ground surface of adjacent wetlands, because this
would cause the excavation to simply fill with groundwater) There is no need or desire to collect
groundwater and pump it upslope for treatment. The ponds will be lined, to prevent any
movement of water from the pond into the wetlands. However, even lined ponds must be located

at the ground surface, since high soil groundwater would cause the liner to "float", resulting in a
loss of storage function of the ponds. The ponds have been designed so that the combination of
storage volume and pump capacity provides the ability to collect and transfer at least twice the
anticipated stormwater volume to the upstream treatment ponds.

28. Two sedimentation ponds (Ponds A and E) will be installed within a portion of Wetlands
18 and 37, and the restoration of these areas is described in detail in the Natural Resource
Mitigation Plan (See Section 5.2.4, and Appendix D). The temporary ponds are to be constructed
in areas of groundwater discharge, and not where wetlands occur on impervious perching layers.
Since groundwater discharge maintains the wetlands in these areas, maintaining interflow during
or after construction will not be required (in these groundwater discharge areas, soils saturated to
the surface throughout the rainy season prevent interflow). For this reason, and because no
significant excavation will occur during pond construction, there is no need to recreate
impervious subsurface layers.

Wetlandsl8 and 37 will be restored to pre-construction topography by removing fill used to
create berms and backfilling the pond with native soil that is similar in texture to the soil removed GO
during excavation. The requirements for treating soils during restoration of these areas are oO¢M

changes to the ground surface elevations occur to clearing grubbing vegetation and_Minor could due and of Iv"
surface roots. ¢_
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identified in Section 5.2.4.6 of the Natural Resource Mitigation Plan. If the disturbed areas are

_lP treated described, soil conditions will be suitable for the of
as growth wetland plants and

sufficiently friable and permeable to allow groundwater discharges to continue.

29. The information the commenter has requested is part of the Public Notice. The potential
impact of permanent stormwater detention ponds on the hydrology of downslope wetlands has
been analyzed in the Wetland Functional Assessment and Impact Analysis report (See Section
4.3.2.12 and Appendix I). Groundwater data for this area, in relation to the ground elevation is

shown in Appendix I and discussed in the Wetland Functional Assessment and Impact Analysis
report. Because of the excavation, a small indirect impact to the uppermost section of Wetland 39
could occur where the pond is excavated below the elevation of the wetland. Because Pond D has
been designed to infiltrate water into the soil, and with an additional orifice to discharge treated
stormwater to the wetland, the potential indirect impact may not occur.

30. Permanent wetland impacts were assumed for the portion of Wetland A12 that is crossed
by the TESC swale. The area where the swale runs through Wetland A12 was calculated as a
permanent impact (0.08 acre).The area west of the swale (0.03 acre) will remain a wetland
because of groundwater seepage and the replacement drainage channel that conveys water to the

remaining portion of the wetland. Additionally, this wetland area will be enhanced through
planting native trees and shrubs thus maintaining the primary functions of this wetland.

The Natural Resource Mitigation Plan describes and illustrates how water will be discharged to
the downslope wetlands. The replacement drainage channels are described in Section 5.2.3 of the
Natural Resource Mitigation Plan. Design details showing the channel grades, cross sections and
flow dispersal trenches are shown in Appendix D (Sheet C8) of the Natural Resource Mitigation

Plan. Additionally, page 28 in Appendix B of the Wetland Functional Assessment and Impact
Analysis (ParameWix, Inc. 2000) describes facilities to maintain water supplies to wetlands
located downslope of the embankment and MSE wall that assure the function of the downslope
wetlands and mitigation.

As described in the Wetland Functional Assessment and Impact Analysis report, temporary
wetland impacts will not occur for the duration of the project. Section 4.2.3 of the Wetland
Functional Assessment and Impact Analysis report states that "these temporary impacts will be
approximately one to two construction seasons". Appendix A of this report also describes the
type of temporary impacts and that, for Wetland 37, they will be during a 1-2 years timeframe
(see page 4, Temporary Construction Impacts to Wetlands). Similar timeframes will occur for
other temporary impacts, but the exact timing depends on the time of year construction is started,
weather conditions, and other factors.

31. Based on hydrogeologic findings and field observations, the remaining wetlands

downslope of the embankment are located in areas where groundwater discharge is occurring and
they are not fed by shallow interflow. Numerous geotechnical explorations have been conducted
for this project and these explorations are sufficient to design the permanent stormwater ponds
and assess downstream impacts. Appendix I of the Wetland Functional Assessment and Impact
Analysis report (Parametrix, Inc. 2000) show cross sections of the permanent stormwater ponds in
relation to groundwater and ground surface elevations. Section 4.3.2.12 of this report evaluates

the potential impact of the embankment on downslope wetlands. _

_1_ 32. The grading plans that are part of Appendix D (Sheet C8) of the Natural Resource _ _iMitigation Plan show the TESC swale to be 2-3 feet deep in upland portions adjacent to Wetland _ _:
18 and 37. This swale is about 1 foot deep where it crosses Wetland 18 and 37. The swale is I_

z
7"-
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designed to be as shallow as possible where it crosses wetlands. By using a shallow swale across

the wetlands, the amount of groundwater collected in the stormwater ponds during the wintermonths will be minimized, as are potential impacts to downslope wetlands.

As described in the Natural Resource Mitigation Plan, the temporary ponds will be restored the

pre-construction topography by regrading and backfilling with soil similar to those excavated.
Shallow groundwater and seeps that feed Wetland 18 and 37 will be maintained through
construction of the underdrain, collection swales, and replacement drainage channels.

33. The replacement drainage channel is considered to be a temporary impact, except where
the design drawings indicate the impact is permanent (Appendix D of the Natural Resource
Mitigation Plan). The channel is designed to be nearly flat, shallow, and broad where it enters
Wetlands 18 and 37. For these reasons, and the emergent and shrub vegetation planted in and
near it, the channel will replace the wetland functions that will be temporarily lost during
construction.

34. All wetland impacts are accounted for in the above-referenced documents. The
calculation of permanent, temporary, and indirect wetland impacts are discussed above and in

responses to Azous (2-16-01) comment letter.

35. Post-construction groundwater monitoring data is not necessary to establish hydrology
performance standards and to evaluate potential impacts to the wetlands located downslope of the
project. As described in the Natural Resource Mitigation Plan in Section 5.2.3 the Port will
monitor the hydrology in downslope wetlands on a monthly basis during years 0 through 5, year

- 7, year 9, and year and 10. Within these wetlands, the depth from the ground surface to the static
water table will be measured. The data will be used to determine if wetland areas downsl0Pe of
the embankment continue to experience wetland hydrology, and if present, whether the duration
of soil saturation is sufficient to maintain the existing wetland plant communities and the existing
hydric soil conditions observed at various locations in the wetland.

This is a scientifically valid monitoring approach. The data collected from hydrologic
observations can be related to the wetland indicator status of wetland plants, the information on

vegetation tolerance of various hydrologic regimes, and the intensity of reducing soil conditions
(i.e. iron reduction (creating mottled and gleyed soil colors) or organic matter accumulation).
This analysis provides insight into the .long-term hydrologic regime that the wetland has
developed under, and will provide an objective methodology for determining whether the post-
construction hydrology observed through monitoring can reasonably be expected to continue to
support the wetland soils and vegetation observed.

The evaluation parameters used in this monitoring approach are superior to pre-construction

groundwater monitoring because the criteria based on vegetation and soil conditions are free of
short-term variation and aberrant conditions. For example, if preexisting groundwater data

existed for two years, the implication is that adequate information is available to establish a
performance standard for ground water elevation. However, in reality, since precipitation is
different each year, there is no real way to relate a change in ground water elevation to a

precipitation trend or a project impact. Relying solely upon hydrologic data to determine whether
the wetland is functioning is problematic because hydrologic data is not always conclusive and
can be misleading. For example, hydroperiod within a particular wetland is not the same each tO

- year and can vary statistically according to climate and antecedent conditions. 4 cO '_

_1_ 4Mitsch, William J. and James G. Gosselink. 1993. Wetlands. Van Nostrand Reinhold, New York.
er
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Baseline wetland hydrology data have been gathered were during wetland delineations, during
geotechnical explorations, and during periodic site investigations. Performance standards for

downslope wetlands have been developed based upon existing wetland hydrology and
observations of soil types (see page 5-108 of the Natural Resource Mitigation Plan for complete
performance standards). The monitoring standards proposed for the areas are as follows:

* Flowing water will be present in the lower portions of the replacement drainage channels from
December to June in years of normal rainfall.

• Wetland areas with predominantly organic soils (Portions of Wetland 18, 37a, R14a, A14b, and

44a) will have soils saturated in the upper part to mid-June in Years of normal rainfall.

• Other wetlands with predominantly mineral soils will have soils saturated in the upper part to
mid-April in years of normal rainfall.

Using these performance standards, as well as data gathered after standard groundwater
monitoring wells are installed, it will be possible to identify if the drainage channel features or
shallow groundwater is not supporting the downslope wetlands as anticipated.

If the results of the hydrologic monitoring reveals that wetlands located downslope of the
embankment are not exhibiting wetland hydrology during the growing season (in years of normal
rainfall) then the reason for the absence of anticipated wetland hydrology will be determined and
contingency measures employed.

_ Due to the land acquisition process between the Port of Seattle and the private landowners within
the acquisition area, property access to the wetlands of concern has been sporadic throughout

delineation process. Access to some property began in the spring of 1998, but most areas were
not available until late 1998 or early 1999. Several landowners refused entry to the Port or their
representatives until the property was sold (e.g. Parcel 177 sold •12/14/1999). Others allowed the
Port access only for the short period of time required to delineate wetlands on the parcel (e.g.

•Parcel 302 and 303). Therefore, consistent and repetitive hydrological measurements within all
wetlands were not possible until recently.

36. See response to Comment #35.

37. The Port is following applicable regulations and procedures to assure that no net loss of
wedand area or function occurs. Many of the mitigation projects evaluated in the King County
study failed to meet performance standards because the wetlands had inadequate hydrology; did
not contain appropriate plants adapted site conditions; were planted with non-native plants; were

not maintained; or because the mitigation plans were not properly implemented. In many cases I_
there was a lack of proper weed management or there was a failure to monitor the wetland cO
mitigation site. Some mitigation sites were never built, cot"

¢q
0

To ensure that the Port's mitigation is successful, each mitigation project has been carefully er
planned to avoid the problems listed above. The projects also incorporate many of the
recommendations of the King County study. For example, the Port has obtained over four years
of hydrologic data at the Auburn site. This data, as well as other detailed analysis contained in

the Auburn Mitigation Site Draft Hydrologic Report (Parametrix 1997) provides the necessary
information to construct the wetland mitigation site and obtain the desired water levels. This
approach is consistent with the findings by King County that adequate hydrology is one of the
most important aspect of wetland creation. As a contingency, if optimal water levels are not
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- obtained, simple modifications (i.e., adjustments of outlet control structures) may be made to

adjust water levels to desired depths. These weirs provide flexibility to ensure that water levels
match the ecological requirements of the proposed plantings.

Following recommendations of the King County Study, a temporary irrigation system will be
installed at mitigation sites (Auburn, Vacca Farm, portions of the Miller Creek buffer, and Tyee
Valley Golf Course) to enhance survivability and growth during the first two years following
planting.

As recommended by the King County study, plants to be installed at the mitigation sites are
native and have been selected based upon their tolerance to the hydrologic regime for the
mitigation site. For instance, Oregon white ash, red alder, black cottonwood and western red
cedar have been chosen to be components of the mitigation areas because they can tolerate the
seasonally saturated soils that occur or will be established on mitigation sites.

Following the findings of the King County study, the Port has planned a top soil mix at the

mitigation sites that is appropriate for the planned vegetation communities. For example, as
described in the Natural Resource Mitigation Plan (Parametrix, Inc. 2000), the top layer of soil
would be mixed with compost to provide rich soil to promote rapid plant establishment. In
addition, soils that may be compacted during construction would be amended and/or scarified to

provide a friable soil structure suitable for plant establishment.

As required by Ecology and the Corps, the Port has prepared and will implement detailed
monitoring plans to determine if the mitigation is successful. Monitoring will continue for ten

- years (five years longer than the monitoring period recommend by King County). The Port will

,,_ extend this monitoring period if, after ten years, the performance standards for the mitigation sites
are not met.

Also, in accordance with the King County recommendations, the Port has made pre-project
topographic surveys of the mitigation areas. Post-construction topographic surveys will be made
to ensure that the planned topography was achieved.

The Natural Resource Mitigation Plan (Pararnetrix, Inc. 2000) identifies that a site specific weed
management strategy will be implemented. These strategies would be used to reduce the
percentage of non-native invasive plant species colonizing the planted areas to ensure the
survivability of the planted species.

The King County report identifies, that with incorporation of some of the above planning and
design methods into mitigation projects, wetland mitigation success would increase. Since the v-
Port has already implemented the significant recommendations made by King County and cO¢q
involved Ecology, Corps, EPA, and USF&WS experts in the mitigation design process, a high O
probability of success exists for the mitigation projects. ¢r

¢I:

A number of wetland and stream mitigation projects have been successfully planned,
implemented, and monitored in the Puget Sound area. The following projects are similar to the
mitigation the Port is proposing and demonstrate that wetland mitigation can be successful:

* Metro West Point Wastewater treatment facility (wetland creation) _:
• Emerald Downs wetland mitigation in Kent (wetland and stream restoration) ,,,

,_ • U.W. Branch Campus-Bothell (wetland creation and stream restoration)
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• Metro wastewater treatment facility in Kent (wetland creation)

D¢ * Paine Field (wetland creation)
• Boeing Long Acres (wetland creation)

38. Plans submitted by the Port contain the requisite technical information needed by the
reviewing agencies to reach a permit decision.

Comment noted.

The evaluation of permanent, temporary, and indirect impacts is described in detail in project
report, responses provided above, and in response to the Azous letter (02-16-01).

The proposed plan and permit application sufficiently mitigates the identified impacts.

39. The documents submitted by the Port and its consultants provide sufficient data and

analysis for reviewing staff to evaluate the project impacts and the adequacy of the mitigation to
offset them. Plan submittals show detailed mitigation designs and explanations and provide
sufficient information to support the conclusion that the stream and wetland mitigation should

function to meet the design goals. The plans also provide detailed monitoring plans that are
based on evaluating enforceable contingency standards. For each mitigation element, a variety of
contingency actions are provided, so that corrective action alternatives can be immediately
implemented in the unlikely event that the desired wetland functions are not achieved by the
initial mitigation plan a particular site.

AR 028189

Seattle-Tacoma International Airport 14 Masterplan Update Projects-Section 404/401 Permits

Response to 2000 Public Notice Comments [Draft] March 19, 2001 _'_



:.IF:/%::: ir .,
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Mr..]on_than Freedman, Project Manager
U.S. Army (',rps of Engineers (USAC_)

Regulatory Branch A Z O U S
Post Office Box 3755 _,_vl_o._t,,_._T:_..
Sca_Ie,Washington 98124-2255 s _:1 _.N <: E s

M..AnnK,nn,.E'_.,_omae.',_Sped._li.t [_ [_ C ['-_U'_ _- _
Washir_ofl State Department of F_ology, MAR1 9 2001
Shomlands and t_nvironme_talAssistanceProgram
3190-160'_AvenueSoutheast USACE
Bdlem0e,Washington 98008-5452 REG OLATORY BRAN CH

Reference" Scat-de, Port t)f, 1996-4-02325 (:.rnments on impact_to wetlands, st_n._ and fishe_es
resoutceM'r_ultingfrom proposed 3_drunwayandrelateddevelopmentactions at Faeatde-Tacoma
htemational Airport.

-- O Dear Mr. Freedmanand Ms.Kenny,

Azous Environmental Sciences (AF^q)has bccn retained on behalf of the Airport Communities
Coalition to review the/mpact of the Port of Seattle'spzoposed d,.'vdoptneutat SeaTac airport on
wetlands, streams and fisheriesresources. Comments were submittedon the 1999 Wetlands
D_lineafion and Wetland FunctionalAssessment documents as well as the .June2000 Natural Re,soa_ces
MitigationPlataand related documents in lette_:sdated August 16'h and September 1'*of 2000 to the
Depaxtment of Hcology and the U.S. Azmy Corps of.Engineers. The purpose of this letter is to
provide comments andmalysts of the December 2{_)0updates of these &_cument_. A complete list of
materials examinedin ptepa_g this critiqueis ptovid_ below.

1,istof Documents Reviewed:

a Namra/R_xo,ru .Mi_atiott l'ksn (NRMP); Y_eattle-TacomaInternational Ak,po_ MasterPl_
Update Improvements datedDecember 2000, Parametrix,Inc.

' • Natsral R_soumMit_aioa Pla_ (NRMP) AppendicesA-i;, l)es_gnl)rawia&sdated December
2000, Parametrix,Inc.
.Naturo/Rt.m_t Mit_,c_io_Plan (NRMP) R_t_udImplementationAdab_lum dated Augost 2000
P,.tramc_ix,Inc.. Number 556-2912-001 (03).

• LF'e/k_nd |:um'tio#al/Ixtes._ml and Ir_paa A_a./y_i,;_,, i'_n UN_u 7_p,-,,_,¢_, Seattle-

Tacoma In"tematitmtdAixport,December2000 by Paramettix, Inc.
a i_aland DelineationReport;Master l)la_ Update Impmoemen_,qSeat_le-'['acomaInternational

Airport, December 2000'by Pazamcecix,la¢.

©
- POPox }tO Olga.WA 98279* 1_60)S76-Y_649,' FAX:INTO)_76-6,606,,' e-mail: azousOrocktsland.com
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• Padre Coast Salmon _.':,ential lVi;6Habitat Asses.,_nen{;M=,ter PlaM[ l_daU Imprmm_enLv,.9_pa_ed
__ f,_)r I"AA mad I",J.I ,,fSt:u,d,," I.,y T_at.a.nlerrix, Tn¢:., l.)¢¢:¢.r'n.I)©r 20(X). Nurnbcg $_b-2')12.001

(4s).
• Bia/bgicalAs_e.rsment,MaateePlan Update lml_n_cm_#l:,Prepared foz FA.Aand

Po_t Of Scatdeby
Paramet_x, ln¢., June 2000.

• 5"uppkm_nlto BiobgicalAssqssment,Master Plan Upda_ lmpm#emrn/j',Ptepaxed for F AA _tr_dPort
c)fSeattle by Patametfix, Inc., December 2000.

• ._'aattl¢'Famnm International Airpad (£t_A) $Vila_f¢ Hazard Manager_entPZan, developed by
Seattle-Tae,ma lntertmtional Airport in cooperation with US Depat't_ent of Agriculture,
Animal and Plant Heath inspeetiorA Service Wildlife Semiees, August 2000.

• C'a_nbe#siue S/_ Mana geraenl Plan. Ma.rlrr /)/an (Ipdat_ IreYproucmen_"l'ex_cati
Appendices.J, Q and 1Lby Paramerrix, Inc., Dect.xnber 2000.

• P_tn'h't.y of,_tormYuaUrlafiltn_o#, Third l_vmvw/ l%jeel .$'ea.'lkcIn#rna_io_al Airport, Son.Tat,
IV_rhin_ton,prepared for Port of .%aide by Hatt(_rouser, Decea_bet 6, 2000..]-4978-06

I am an cm4ronm_nltal scientist, founder of Azous 1_,nvironmenta! ,Sciences and a pzofessional

wethlad scienlfist (SWS 0(i1067). I am co-edit, r and co-_uthor of lg/alandsand Urbanic,alion (CILC/Lewis
Pre.ss 211|)(})_ a p_ofessional reference book nn how best tt) protect and manag_ wetlands in an
uJ:balaizingenviro_maent. I hold a Masters degree in envitotamenral enginee.ting and science and a
Baeheh_r of Arts in landscape z_chitecture, both _om the University of Washingt, n. I have worked as
a scientific analyst for over :20years and have specialized m natural t_mt'ce science since 1991. A
package describing my badr_ound and experience is attached ro thi_ r.epo_t,

Activities that degrade or destroy special aquatic sites, sx_ehas fdUng_etla_ads, _e among the most

Severe ctwironmentsl impacts the Clean Water Act and Section 404 Guidelines are intended to-: :; pxevent.! 'lhe stated principle guiding decision-ruskin 8 for Section 4[t4 permits is that degradation _)r
desUuetion .f spedal sites may represent an irr_'etsible loss of valuable aquatic r_outc_. Under: the
Act, dz_dged or fd| material may not be discharged into the aquatic ecosystem unless it can bc
demona_ated that the discharge will n,t have an unaceep_hlc adverse impact, either ind/vidual_y or ha
combination with known and/ol: pgobable impacts of othea activitlc._affect_ the ecosystem. Accurate
determination of the adversity of an impact and identification t)f conmaensuzateacceptable mitigation

/ to offset adverse impacts depends on ca_ef'ul analysis of the following factors:
• 'lhe physical area of the wetland logs.

* The functions provided by the wetland loss.

• The cumulative effect of all identified losses inchdi_g area and functions.

Withou'_ this information, it is simply not possible to detemdne the effectiveness of mitigation.
Without this information, the acceptability of adverse impacts cannot be decided, g lth.ugh these

requixe.ments were clearly pointed <)at in comments made in my September 1, 20(X) letter, essential data
and analfik_ remain trtissmg:

t • The keystone of the initiation proposal the analysis of' wetland funcdom being

elitninat.ed,is still unaccountably ab.senh and the wetland assessment Js unsuppot'ted as a
result. This om!-_sionhas apparently led the Port to propose a mitigation package that
offm to replace the wrong functions.

, ;,.t ...d AR 028191
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__. f * Calcalati.ns of the extent oE and wethrtd
pe.tmaneat {empota_y 1nasa, tc.mlt_

un_g_g11_f_g surl_ arc I;:¢.)ntlC'_Jcy It; _[;tnrrK)rl _CQ_.

-- _"r;A _ s Astoundingly, there c¢)ntinues to bc rio analysis of cumulative effects. Simplyll.ting
IW q ] otherprojectsandidentifyingpr,,jcctlevel_dvcrscimpactsdoesnotconstituteananalysksof the cumulative effects c)f all the projects.

TheseseriousvoidsleaveUSACE and theDepartment¢)fU_:ologywithinsuffidentinfown_donto
m_k¢ a zeasonable)udgmcntastowhethertheproposeddischargewillcomplywiththeintentand

purposeoftheCleanWat_ Act.To illustratebetterwhatismissingfromtheNRMP, theBiological

As,s¢,_ment,and theWcthnd FunctionalAssessmentdocumentation,I haveprepareda seriesof
armlyseschataddr_sthesevoidsusingthedata provided by thePort's documents.The followingnew
analysisof datawillillustratewhy the_cncicsmustf'mdeitherthat_he_eisinsufficientinfotmatic)nto

have t©aSonable assumnc_ of no significant adveJ:se impacts, or that there h inadequate mitigationto
offset the significant adverse impacts of this project.

Wetland-_mcdonal Assessment of Z_$$ea in the Miller Creek and Dos Mognes Creek
Wa_ral_ds

Although the December 2()00 NRMP appe_s at fttst to have increased proposed mitigatio_ o[
losses from constructing the Third Runway over previous phns, the appearance i._false because the
mitigation actuMly proposed remains kagdy u_ehted to the environmental functions that _iU be

eliminated by loss of watershed wstems. To illustrate the kinds of infm'tmtion missing f_m the
assessment of functions performed by Pammctrix fo_ the Port .f Seattle, lassembled data provided in
"Fable I-2 of the becend_ez 2000 Wetland Functional Asses_-_ent, and Tables 3-1 and 3-3 of the

December 2000 NRMP into a spreadsheet and produced Figures 1,2 and 3 showing the wetland
functionsaffected by the project.

_ _'-.._. "Fable3-3gh,esoneoffiverankings(low,low-to-modezate,mt,dcrate,moderate-tx>-high,orhigh)to
eachfunctionofthewetlandstobediminated.Allrankiagsoflow,[ow-tx)-modcrare,and moderate

q were placed in one category ("i.ow-Modetate"), and artr.ankings of moderate-to-high and high werephced in a second catego D"("Modeaste-High"). Figure 1 is a bar chart Rlustmting the functional
rankings uf the ac_es of wetlands to he eliminated f_t,m both Millc_ and Des Moines Czeek watersheds,
u_ing the two categories.

Functional Rankklgs of Eliminated Acros i Low-MoclerateI
[] ModerateJ-IighI

'I :: ,I 4O%

30%

I_A .,-

Function
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l."'zgmcI _ho,,vsthatthchighest-_nklngfunctionsbeingclirnlnatedf_>mthewatershedinthe

-- Q g_eatestpropomon atehabitatForpasserinebirds(68°/0,smallm_mmals ('/ffZ0),gzoundwatet
k_.... _ _scharge/r.ech_rge (71%), and nuu'ie._t sediment _ppi_ ('/6%). Fot_-tl_ee pedant of r.hewetland

D ,,.-_c.,b_.in_ clL._atcd _c r_o_cd mod_atc..to-high foe _nadromoue fish l_bi_t, forty-eight pe_cmt _rc
m_ked mode.tate-t,_-high fo_:providing amphibian habitat, and fifty percent _e highly valued for export
oforgmicmatcri

Significantly, 92p_.,t (ff the eliminated wetlands are low. r(_-modcrate for waterfowl habitat, and 80
pc,cent arc low-m.m_'lmte for flood storage. 'I'hcse a_e proportionally the/owe_f-mnking functions
among all the wethnds being criminated, yet watcffowi habitat and flood stocage ate the primary

(_ functions t_gctcd for replacement in the 'l'h_ grossly misplaced emphasis makes no
NR_. _

cnvi_onm,ent_Lsense at dl and sewes to create the imp_ssion of mitigation wh=e no effective
mitigation ha fact exists. "]themitigation proposal appears t, be tailored to the needs of the project
rath_ than the tequke.ments of the CleanWater Act.

Figu_ 2 sho_s the ratings ofwethnds i, the MilJerand Des Moines C_ek watc_heds, u_ing
[)ep_i,,.znt of Ecology's (DOE) Wetlmad Rating System. St_rtlng at the left of each chart in Figure 2.
the 6trstbar ahows the ptopo_ion of wethnds being eliminated fo_ each of the three pertinent DOE

I_ _tings. The second bar shows the pezcent of wetland ac_ in the Po_t's entizc proiect area that h_ve
that rating and are being diminatcd. Ft)r example, the Mili_.rCreek Basin chart in lzlgoze2 shows that

58 percent of Lhe wctland.s eliminated by the Third Runway in the Miller C_eck water.shed are zaced
Class IJ. It also shows chat 45 p_ccnt of all the Chss [l wetlands identified within the MiLlerCreek
Barn project a_ea will be eliminated. _

O .... 0. .......... . . ._ Ra_n|a of Wettlnds inMiller(_mek8cain Ratl_9_ofWetlandsinDesI_'_e* da_k Ossin

• 100% ,_'_oo_

20_" _. 2O%

tl _1 IV 0%

DOE Rating II II IV,
DOE Rstlng

Figuze 2. l)cpartmct_t of Ecology (DOE) r_tin_ for wetlandacres diminated.'

i The bar charts in Figure 2 {llu.u'_tc that the majority ,ff wetland ac_es being eliminated _z the
[ _ Thitcl Runway project in the Miller C_eck watezshed zre raore highly rated Class II 'wetlm_h, rathc_

than lower quaLit7 Chss 111and IV wetlands. "l_s evidence dLtecClycontradicts the tcpe_ted statements

NRM]'Table1.3 1.-rodpaRtS!-1 and 1-2.
[d_dlyrbesecondI_r,o_Jd showthe pet&',tof v,efl.,ndsbeingdin_ated t',d_raccused b5"DOE ratinghat thatdata

WaS not '_¢_[hblc.

Q _ NR.WP Table 2 l.l is source of'd_ fo_ C['_Z_.
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made in the NB.MP and Wetland Function,al A._._essmetttthat the wetlands to be diminated are
_ fl, _ ,lot_mdt_d tt) t}tq2eXt_llt that t_¢y p:uvid¢ few vMt_l)le fu_nc|Juql_, t

/k _ Another Jmpoztant measmc of wetland function is ptoportit',n of habitxt types, such tts emergent,

• scmb-sb.rub_ or forested wetlands. Figure 3, bdow, identifies the types of kabitat that _ be elim'tttated

|_,, m the Miller Crock and Des Moines watersheds. °I_c chafer show tbat the majority of wetland acre,_to
be eltnxinatcd in Miller Creek are ft)tt_sted=etlm_ds, fvllowed by emcrgt:nt habitats. Sh:ub wethnds
constitute the small.est componcm of habitat types bcing elimirtatcd.

HabPLats Eliminated In Baain Wotlanda

- 47%

...... , ..... ............

10%

Des I_laines Miller

.......... i

-_ Figure 3. Proportion ofwedand hahitats eliminated.

Based on the results rcvcaled in Figures 1, 2 and 3, commemurate mitigation for these lost
functions would require replacement of habitat for passerine bi:ds, small mammals, and amphibiasxs. It
,.vould:equJze assurances that the sediment and nutrias trapping functions be compe0sated fo:, as well
as groundwater exchange f-unctions. °1'ocomply _th Section 404 Guidelines, a plan would have to

L_ t:n._rc that sotax:es of o_ganic cx'pt_-twithin the affected watersheds be maintained and that there be nonet loss of fisheries hahitat (_esideat ot othetwi.sc), pattieahrly in light ,f tccetlt and proposed
Envitonmen_ Species Act (ESA) li$_og_. An a¢c_vtable plan would include creation ofwethnds :need
Chss IIor grcate.t and would provide habitat dominated by forested arm emergentwetland systems.

in c_mtztst, the in-basin mitigttion being offered within Millet Creek watershed ignores these key
requirements. Instead, the Po:t p:oposcs tu rephcc the existing wetland functions, identified deafly in
the data gathered by irs own conseltants, wiLha questionable restoration of a scrub-shrub wetland, the
le,z_tcommon habitat type found in the watershed. Ftttther, the restoration is designed to replace
"lost" fl_md plain, which is not identified anywhere in the wetland functional assessment as a significant
function provided by the impacted wetlands.

AR 028194

_NRMP $c¢fioo 2 _od Wetland Functiotud Aa,csameut Section 4..
PO I_ox _!)00lsa. WA 9a279 • (_60) _76-_64f * FAX: l_60) _76-6606 * e.mail: azousOrockJsland.eom

CORPS4.11,01 ()68

61./9 O6ed!gl,g# X_!RVBO: I.I.I,OIBI.IE;O !I.E;&6Lg_ @OZ '0"1'7 "AN:I I:IOHONV:Aq _,uo8



Detez_jntlzg the _rent of Pexmanent and Tempo_or Wethmd Loas_s •
] Dn]t_'e_ _tt l-he Pot-t-'_ unt-t..s_]_._kicnppremcll _, d,..t_rmbzi,_ wh,t c,mnrlru_ p_rtx_.zcn, v_*,_t,

-- tL

O tempo_a:y wetland impacts i_ my Augu,t 16 and Sep_bet I" comment tettcas.-'I_e December 2000
_._... welled Funct_otld Assessment may reflect an attempt to clarify permanent impacts fz¢,m t_mpoz_y

impacts, but ksstill founded on unsuppomb]e ¢)ptimism regarding how mxlch wetland c_a be_ diminatc-.:[from a system sad still l_ve a wetland vhblc. The assumptions reg:r.c._igwhir constitutes A
tc_'apo_2y versus pc._ancnt h'npaet _r.rnainiD-defined. Moteov_, the Port sig_ificandy underestimates
the cxtent of indirect impael_.

I'tou,M_vb Walamt Area Can I_ f_li_eated From a tFala_d and Still f.eaw it Viable?

The NRMP makes the argument that the acres ofwethnd lost is commensurate with the

propol'tionof fan(.-ficmsprodded bT thatacreage?In otherwords,accordingto the Po_s reascming, if

t_ half t wcdand is eliminated, the remaining half will necessarily provide half the previous functions.
Within some z_mges of values, th_e may be a one-for-o_e _ehtionsh_p between function and ,,,izeof a
wetland. Nevertheless, th,'te is ample evidence that as wetland size diminishes the value of the wctlmd

•d,'creases in g_eatet proportion because the reahq.iniagfunctions aze qualitatively less significant.

Int_tin#y, this i_c.t_sed degt-adation ratio pheaomentm is d_rnonst£ated in the data g_the_ed by
Patamettix foe the wetland functional assessment. When one compares the average size ofwethad
within _ DOlt, Rating Classee (see Table 1), it is apparent that smaller wetlands were less highly _e.d

I_ than the hrge.r wethnch. By tedudng the size of a wethnd, one removes significaat val_e in tF(:a_rproportion than the percentage of lost area, to the e_xtentthat the wetland is rated lower wh_ assessed
at _he_duced size. Moreover, the Polls argument is based on the cmmeema assumption dmt wetl_d.,
have unifoma conditions, whereas they often have a high degree of internal diversity. Large area

Q reductions can eliminate en_e populadoas of small mammal ot _mphibian species using the wetland by
- _ducing or eliminating key featut_ of their requited habitat such as needed trudge.at a_cas or a
...,) forested buff.

TableL Existing conditions:DOE Ra_md averagewedaad aiac.

I)OE Rating

II --ilI lV
iii ii i_ H , ,,,, |

Sm_eetWethnd itz(:,,tcg_q.(acn=s) 0.57 0.01 0.02

l.arl_CSrWetland in Category (a¢,t_) 35.45 4.63 0.87 AR 028195

Average Sized Wefla_ad in Category (acres)6.60 (].47 0._)

Table 2, below, shows the total wethnd acres _d total ac_s impacu.'d for each of the wetlands
identified by the NR2vfP. Mrrstof the wetlands are 100% impacted aad are ptope_iyacc_mn_d fox in
terms of permanent impact,. A few have be_en zero sttd 13 percent of thdz _re_ pe)m_nendy

[1_ impacted, an effect whose significance may not be zeadily predicable. How_,_, wetlanth 18, 37, A12, and-s
RI all have m_ than 70p¢rcent of thek areas petmaetently impacted.

It Lshighly improbable that wethnds 18, 37, Aa2, and RI could re"lainthci_ DOE ratings or value if

the ph_ical basis of thek fuacfions wcrc reduced over mo:e than 70 percer_t of their aura. Such a high

Q _NKMPSection3.
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dcgtce of loss is likdy to diminatt whole habitats within these wetlands,affecting their suitabilityfor
w41dlife., nutrient ,¢dlt_ent trapping, and t,r_tdc cxporr fimc6,,ns.

-©
Table 2, Total wtdaud acres and total aetts tmp=cted for each of the wcclaads identified by th© NRMP.'I

-_d Total Wetland ] Wetland At.-xes Percent t,f R.cvi_ed Acteu FOrAcre I Impacn.,d Wetland Pemm,m,t b" Impacted

t l¢iiminattd W¢t)amth
i

-5! 4.63 [ 0.14 3% O.14"--_'_I__C o.o3-- ___y., " ' o.o3
---i'F %sj o,s ';: ........t_Z: .... ".....o._]
..... 12 0.21 0.21 ..... 100% t)_.1
....... 13_ 0,05 0.05 1oo%....... . 0,05

_4 0.19 .......... 9_i_+ .__/... o.tp
Is ............. .O.tL 0.28 . too,/o_ 2_,.2L

'" .... __6.a o.o_ o.os xoO,/o...... 0.0s.
1__,.._7. o.o2 ......... 0.92..... too"/, ........ 0.02

19 , _ o.s_ i'_/; ..o#._.
20 .... _o._3!L. b_'f -- 10o%" _,_f
21 _-_ If V_"......1oo"/o........ o_

_o_["" .o._ - 1_,/o ........... 0,o+
_: o.n l .q_.._. _t_,#.. o.77
24 0.14 i 0.14 10t')_%...... 0.14

.. 25 .o.._ : . o.o6 .......... LoCi,.... 0.06
...... _. 0.02 o.m _oe_, .+o.e.&

2g 35.45 0.07 0.20/z, 0.07
35 0.67 0.67 100% ..... 0,67
3"/ $-__ 4.11 72% ........... _,7_

_ -,,. 40 0.(13........... 0.03 lo0"/. _:9-__
- ___ ,_.,__ o._ _._..__ t(,(Yb o.__

44 3.08 0.26 8% I)'_ 1

...... s':" .__4-2_ o.s. ........... _1./."7.L_...... o.u
s3, _o.6. o.6 ._1.0oo/, ......... o,_

- All ,,60 0.59 13% .. _ 0.59
______1........ o.u........... .o._os. _./, " " -_.p...
-- o .............

A6 ............__0.16 0,16I 100% 0.16
A? ......... 0..._. 0,3 ......... 100% .. 0.3

........ A...L8 0,31; 0.38 100% 0_.___._

..... e_!. o.t_ _J.s. __ .t_o_uZ,',_.L ,)._.
B12 0.78 0.07 P% ..... 0.78
m4 o._a o.7_ too./, o,7s

.... _. "&'t'_.-. o.o¢..... ...loo% o._
___..._. o._ o._ lira,t/.. R.__
.... E_'__, o.o_ o,o, .. too"/° .................... __o,o_ge.

Fw6:.............. U..U-_'.__ 0,07 too"/, .. ......... o,o_
G2 ........ .:.t'-._.. o.o2 too"/, T_
G3 ........... .12._. 0.o_: too% o,oo
_4 0.04......... 0,04, .1.00% 0._

'' ' (37 ...... 0.5 P._i. 10(Wo .... 0.5
0.17 0.13 ' 76% ............ 0.17

---_ o,_ ........... 0_.3........... t__."/_,...... 9!
w_ 0.24 0.24: teo°/°............. o._.. AR 028196

_o'r_ .........."¢_7o_" t_ .'.... uo/. ....___a

O ' D_('__kctt from NRM'P T_ble 2.1-1 _d "r,blc 3.1.1, Bold wahe_ catted "_0"/oloss of original ,cr._.
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Furthe_noJ_e,tbc NRM'P doesnot even attempt to account for the tcmpom_yhnpa<._to these
wetlandsin addition ¢od_¢permanentonc_ 'l_e Wetland iruncdunalAssessmentli_ts eachof these

-- _ wctland_ as sustaining mrnpor_ry impacts as wet1as permanent ones3 WctJands 18 and 37 are.
mbjected ro 0.93 acre_of tempo_ry impacts, including a temporarystormwater pond locatedin
Wetland 37. °remporzry d_mrbane¢ from constructionectivitics are.viztuallyinevitable inWetlands R1

IS andA12, but the _u_otm_of areais not specified.'the pl,'tinresultis that of the 2.35 acresremaining
bet_veenwethnds 18 and37 after perman_:ntimpact, (}.95acreswill be "tempo_tJly" impacted by
constructionacrivific._andtheconstructi(mofa stormwaterm_nagcmcntpond,le=ving1.4acresof
whatwas origina,Uya 9.3-acrewetlandcomplex.Arguingthatthesame functionspresentina 9.3-acre
wetlandwillproporti(matdyscaledown on a onetocmcratiowithina grosslyreduced1.4-acrewetland

defieslogic,ignoreswell-knownobjectivefeaturesofwetlands,and significantlyunderminesthe
.scien1£ficcredibility,ofthePort'smalysis.

Chs,_ifTiogtheconstructionzoneal:oundthe_._nbankment._ndwallandtheconstructionof
temporary storm water ponds within wcthnds as only "tcmpo_:_'y" impacts is misleading, While the
Port has not tzvealed its dmciinc for use of these "temporary" ponds, it is probably at least several
years)udgiogfromtheirfut_ctionintheconstructionscheme,l'urthetmom,excavationand

|Q compaction activities that occur in c(,n._trucfing the t..mporat'y ponds will detrimentally affect soil
characteristicsandmicroozganismsthatatefundam_taltoestabliahingwetlandplantsand ahealthy
anddiversewethnd cco[ogy.'thelifecyclesofamphibians,mammals,andinsectsteathistoricallyused
thewedand systemwillbedisrupted,withthelike,b/consequenceofeliminatingentirepopulations,
The extensivedelayencompassinginithlimpactuseduringconetruction,andfinalrestotatlon
effectivelyelimina_shabitatuseoftheareafura decadeormore. Snchcumttlativcdisruptionstothe
system will likely be significant enough that new recruitment of species cannot occt_. Impact_t,f this
s_fic_ce effect wedand ecosystem processes for decades.

-_ It i, my professions] opinion that wetlands with greater than 70 pcrccnt of thei_ area eliminated and
subject to sigy_ificant "temporary" construction related impacts arc altered in ways that will affect their

_1_ ftmction_ity fi)r time scales on the ord_ of $0 years. These wetlands should thercfi)re be cons/dercd
pcrmane.ntly impacted. If such wetland remnants are included in the calculations of permanent wetland
impact, it brings the total pes_nendy impacted wetland acr_ from 18,25 (I8,33 minus the 0.12 acr_
fox off-site mitigation alst_included in Table 3-1.1 of the Ngbll') to 21.33 acres, a significant and
_wanitigatedincrease.

Cumulative E.ffe_ .,_ab_i,
Part 230.11 (g) of thc Section 404 Gtddelincs for implementing the Clean Wamz Act requi_es that

cumulath, e cffect_ attributable to the discharge of d_edgcd or irtllmaterial in waters of the United States

be p_dicted to the extent reasonable and practical. Cumulative impacts ate the changes in an aquatic
ecosystem attributable to the collective effect of a number _)findividual discharges of fill material.
Althtmgh, on its own, the impact of a pazdcuhr disch_ge may constitute a minor change, the
cumuhthre effect of numerous such piecemeal changes can result in major impairment of wat_
resourcesand Jnt_fe_e with the productivity and water q_mlity of existing aquadc ecosystems. Thus, by
d¢fittitioa, analysis of ctanuhtive effects must c(msidet impact_ to wedands on a larger scale than that

of individual projects.

f A list of impacts confined to individual activitiea, even if comprehensive, is nr)t a substitute forttmlysisof theircumulativeeffects.Instead,cumulativeimpactsmustbe mea,,mredin an appropriate

AR 028197
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_,_. marmot, dcpeading on the _smm:e management isstms of cxmcem. Typically, a phnn_-g ar_ such ts a_AtaeQhe,d -,ould be =eh/..+..d. A pzx,pc: armlyAi_id,:ndfi_ rnca_uren,cnrs of' fiJneUott, such =t _ezee of

O wetlands, acres of uplands, =nd ae..tes of contiguous habitat, for the pm-pt_,ject and post-project
eon,ditions. Only such broad-scale memos can give the required compreF_ensivepl.ctute of the
outcome, a task for which descriptive lira necessarily fall sho_. These are generally recognized

' standard analytical method.s for evaluating cumulative impacts.

For example, under existing conditior_ in Miller Crt:ckbasin, the_e r_main approximately 300 acres
of habitat (uphnds_d weflz-ds,not inclu_g lakes) in pa_cds tither, large enough by themselv_, or
safficientlycontiguou.swithMill_creekorotherhabitatareas,toprovidemeasurablehlbitatfunctions.
Theselandscotlstituteappn_xlmatdysixpercentoftheeight-sq1.h_emileware:shed?'i,The Thizd

I_ Rumvay Project will e//m/##_ _r#x/_te/_ 7Ya,r_xof the existing werhnd snd uphnd habitat and

proposes t_ rcphcc it with 36.85 acres of upland habitat restored from hnd that is currently u.sed
_sidential housing- 'lZe loss in uplands and wetlands result_g fu_m the Thizd Runway Project will
reduce the remaining functiotfing habitat area by approximately 13% and reduce the pe_entage of
habitat within the en_e basin mfil,_ptm_t.

An evaluation of the proportion of only wetlands eliminated within the w_atenheds (not including
uplands) would be extremely important infi_rmation in asscssing adverse impacts patticuhgy the loss of
wetlands associated with or hydrologically connected to the creek systems. However, the Port has not

provided the dam required fo_ such an evaluation, and 1was anabh: to adequate1.-,"estimate wetlands
remaining in the basin from aerial photoKcaphs alone. Until these data can be presented and evaluated,
it is impossible to assess fully the impact ofwethnd losses on primary pruductivity and its con.,_uent
effect on in-stream and dovmstream fhhcries resources, including the e.stuazine habitat located at the
ou_t of l_Ullet Creek that is frequented by Chinook _mon.

Simil_rme_icswereprepar_for_heS,:£['acI_tern_tionalAizp_rt(STLA)project_ca ino.rda_to- aness localized impacts, The bWlA project area kx:atcd within the Miller and Walker Creek war.beds

encompasses the central thkd of sub-basins gppettaining m Miller Cteek_ and also includes the
k_dwate_ and upper 25 percent of sub-basins belunging to Walke_ Creel With/re the a:ea
encomp_.s.sed by thc_e sub-basins, existing functioning habitat areas constitute about 242 acr_ in

apptoximatdy 1650 a_es of the Miller Creek drainage basin located within the b'q'LA,bo_.ndazy)'
Functioning habitat xep_esents about 15 percent of the s'rlA project area undex existing conditions.
When completed, the area of functioning uphnd habitat in the ,q'l_A project a_ea (assuming th_
enhtnc_:ment activities ate successful) will be limited tx_10 pcrcertt. A five pe_t decrease in
functioning habitat is a sigrfificant _eduction, but in this instance is particularly eg_egLous,as it is.f_._ya
tb/,/of the already reduced h_bimt ",hatremains.

Table 2-1 of the Wc_:landFarter/need Assessment provides the number of ac.tes o_ wefland.s found

within the SI'I'.Aproject _ea for the Miller and Des Molars (;reck watersheds. Combining these duetw_tb data from Table 3.1-1 of the NRMP reveals that that 23 pc.trent of the wetland acres found in the

• project area within the Mi]le_ Creek watc.,'shed and sm'en percent of those within Des Moittes Creek
watershed wiri be dirninated.

'this an',dysisof cumulative affects is limited to the raw 'data provided in the mitigation phn

'I,'_ documents and what 1 was able to estimate from aerial photos, but serves to illustrate the kind of
• me_cs that arc needed in order to fully evaluate the significant adverse impacts that are cu.tnulat_ve.

NRMP2000p. 2.7,_ction 2,2AA AB 0281 g8
t0These e_timate_ of habil.at area were ¢_dcuht_dusing lt)97 aerial phor .t_rapl_ of the watershed.

Q )' SeeF'_,u_c1 of the8upplememm theBiuk_gicalAnessmenlc.'_C.Dcccml:_2000,
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_. | Without such metrics, it is likely that the advcrsit7 of the impacts on the rcmurce will bc_ " _ "_mdcrestimated leaving iv,_ re._socmhle a_ur_ncQ of p,,_,:tir_g publk: _t:._t,uree.tt.

l:t,v¢.tzwith limited data, this an_yr,is revealss netk,ss <,f habitat within the Miller ('ictk "_'atershed.
" "Ihe Port's addition of upland buff= to the rn/tiga_ott plan is not sufficient to offset the acres of hbitat

lost from development activities. The loss of wetlands in _ddidon to the 10ss of uphnda will

i0 p_trnanently and significantly degt_.de a watt:rshed this has limited _¢main/ng habitat ares. The

•cnhanc=ment proposals may be well meaning and might help improve some habit= remnants, but will

not offsetsignLficantlythe _,,bstanti_larea loss, particularly of wetlands. Permitting the pzoposal as it
now stands wtmld idJow the dead i._dead" philost)phy refe_ed to in my August 16e"comment letter to
pr=,aiL lz 'this philosophy states that since certain natural resources have been d_:Kradedby human
activities over tirac (in this case by urbanization and the construction of the cxistigg aixport), it makes
sense to sact'ifi_ those degraded systems st)crt.'ateother sites that ate (theoretically) bettt¢ protected.
However, this philosophy is not consistent with the state of the existing habitat and wcthnds at the
b-'TIAsite or with the requirements of the Clean Water Act. The _rea in question is not dead: it is home

." to three:ere=ks and attendant wcthnd systems which have, despite prcssme from SrLA, managed to
maintain the.it viability and water quality sufficient to support resident and migrating salmon species.
USACPLand DOr_. _re _equiredto pn,tcct them under the ('lean Water Act.

Arc There Oppoaun/rks _r lx_.Baa_ Mit/_tion/

it is fair _ ask whether there are reasonable llternatives that would a].low in-huict mitigation to
p.r_ent freshet degradation of the Miller Creek =atmhed. Port consultants have repeatedly argued that

'_¢ the threat of bjr.dstrikes rende_ in-basin mission unacx:eptable. However, a clme reading of the
Position Paper regarding ()if-Airport Mitigation of Wetland Habitat Function and the analysis of

G mitigation site alternatives provided by'rable 7.2-2 in the December 2W00 NRMP, reveals significant
- ' confusion between bird species that pose a threat t_ aircraft and the species ofbkds that w,uld activdy
,_ use wetlands associated with Mi]ler and Walke.t Ct_-cks..

Avian species that threaten aircraft are primarilyCanada geese and otheJcwaterfowl that use open
hn&scal_S adjacent to open water. _'_Managing the threat is lat_ly a matter of_:emoving their pzefcazcd

•. habitat from the safety area. Wetlands can Ix: constructed that discourag_ use by problematic species,
as _emplificd by the resto_tion goals of Vacca Farm. Forested and emergent habitat under, a reLatively
dos_:dcanopy provide numerous critical wetland functions, including habitat for bids of species that

_) do t_ot cause safety concerns. In general, the bird strike hazards produced by locating ==red wetlands

in sites 8 and 12 would not be significant if the wetlands were d¢,,dgnedto avoid t,lXn hndscapes with
open water, it is unreasonable to eliminate in-basin wethnd mitigation for bird-strike _:_sons i because
there is suffident knowledge of bird species _:equkcments to manage the threat b5"app_ol:n:htc wetland
design. In addition, the dcv'ation of the runway in tehtion to the mitigztion sites would cffectivdy
eliminate as haz.._,rdsn'am7 sp_:ies that might use the wetlands but typieally do not fly as high as the

runwaywouldbeinrelationto the wetlands.

Potttttialtrdtigadot'tSites8 and12,listedinTobit7.2-2attdshown on themap inFigmc7.2-3,of

'3 _ the NRMP comprise a total of 39 acres in the Miller Creek watc'rshed; These sites ate in-basin and
• adjacent to Miller creel The table states that Site 8 is within the rtmway ft_oTrint , but the map in

Figure 7.2-3 show._ Site 8 to he locat=d outside the _nway footprint.

l_ D#d ir D,d..An A/#r##t_ £#ea_f$flr [i_ ll'=#_.Ma_nt. Brian W. Ma:, Utb= F.xology, 5 (1980/1981), pp 10_-112,

'.__ild_ ]laZardMajor#r# Pia_, $ccdon3,4, Veget'ttfi.n _,hnagtmettt
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. ' In Table 7.2-2, the Port contends that both sites 8 and 12 arc sutn,unded by roads (,n two sides and
. arc rhetoric.renot s_fitablc for a miPigatitm si_. That ,K_rch)n must I),:=xamtned L,acontext. In effect,

the Port that it is mo=e suitable to create wetlandsa:gues ggc_m_cnsa_o_ H completdyoutslde the

_m¢ watcrshed with no hope of countering local environmental degradation than to cn-=te in-bahia xvethnd,
_'_.- that may be more isolated, butprovide locally key functions that prevent deg_dadon _thin the

watershed. 'Ibis issue is particularly critical because at stake h_ the permitting p_'ocess axe many
wethnds associated with salmon-beating streams and loca_cd in watemheds where few wethnds r_main.

F_thezm,ore, the map in Fig, s 7.2-3 shows there are additional opportunities to p_ovide upland
habitat to buffet wetlands e.:eated within sites 8 and 12, using undevdop_ land with gz_t_r than FrFe
percent dope, forested and u_oxested. By using sites 8 and 12 fi)r creation of new wetlands, and
adding uphnd buffets commensurate with the zt'ea of undevdoped uphnd being eliminated by the
Third R_mway Project, there iea far g_eater chance the project could be constructed without the

significant adve_c effects within the Miller Creek watershed that ate inevitable under the cue:cot
pruposal. In addition, the project wo_d help prevent the dest_ction t,f remnant harm-a1si_s within an
area akeady significantly affected by development) 4

O_et SigmEcunt Cm,_ems

I..l":ailxreto T_ Wd/-I_stabh_rl_dW¢tlaacls]ruu¢_ansinto Account

One partio.*l_rlydisconcerting void in the Port's evaluafi(m of p-te.ntially significant akeration_ is

the lack of discussion on the conmbution of wetlands in the MiLlerand 19_ Mo/nes creek wate_h=d to

_/I_. pdraav4 productivity in the ere& systems. Although approximatdy half of the wetland acres to be
diminated are ranked moderate-to-high for the function of organic export (see Figm¢ 1), there is no
discusskm of the effect of that loss on the food webs uf Miller and Des Moines ctcx:ks.

It is now _niversallyaccepted that wetlands are among the most productive ecosystems on the
,,_ planet. Th_ b()undaty zones(ecotoacs) between land and inland wethnds and streams aro the p_ndpal

mutes for the transport of organic matter and nutrients within a watershed. 's A C'arucsedge meadow

typically will produce three or mote times the orga_c carbon than is produced by a wo,wJland shrub

_' land coraplex (1000 g C/m "_vem_s 270)) _ 'rhc conditiono£phats growing in water or saturated soil
provides a steady supply of water and nutrients that have the potential to support high productivity.
The .typically asaoxic soil makes a suitable environment fi)r nittown-fixing bacteziaassociated with the

" pkdatmot_. As a result of these processes, wetland communities have a profound influence on the
nutrient supply to namtad wateP_.

The wethads within the Miller and Des Mome.s Crock wate_heds ate ext_mcly important because
of their value fin p_oduction of o_,-anic cada,n and fo_ their role in m(xlerating nitrogen export.
Reducing rem_ weflm_ds within thi_ watershed will alter the interception of nitrogen and incense

3_ P the supplF of nltrogtm to the ester F at the m_uth of the creeks. Since rdt_ogen is a limit/rig nutrientfor phytoplankton production in coastal waters, the reduction o[ wetlands wkhin the watershed co_ld
result in hot, sod eutrophication in the shoreline envfr¢,nment. 'lhe _:educdon of wetland plants in the
watershed w_mld also reduce the volume of organic particulate matter that res_B fi:om the death and

: pa,tial decomposition of wcthad plants. "the extent t)f this effect will detem_e the degree to wkich
the food web would shift from de_tus consuming filter feeders to phytophnkton production.

_4404guidmcc"PaR230.75.
_SVAllbtie.ht-llko,_ska.Ph.sphotus andNitmgtu Retentionin I".cotoncsof 1.owhnd"remapet-_]._tkcsmd Riv_,
HYDr(.OBR')I.(X;IA,1993,VoL2.51,No. 1-3.

O ,¢. F_mdzmcatalsof Tables4.l and I1.1.
B,mo 8,_d Mmm, Aqu.._cEcosy,tern_
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t_l Thisshiftcouldhaveealorrnouscorlsequcncesforbothresidentfisheriesa,wellasfozspeciesthat

use the lo-wct Pcacb¢._ but aL'©not _¢sidcnr, ._t,_h ._ Chl, zook. This is b_causc d_mteJ ford .ourccs a_
:i!'. essentialtothedevdopmcnt t)finvertebratecommunitieson whichsahnonidfishspeciesfeed.

Reductions in the productive capacity _)fthe riparian wetland svsterasare certain to affect fish

pzoduedon. '_

F.valuador_ of loss of wethnds i,salso important ixcaur_ thc Pc)reclaims thc high levels of dissolved
organic carbon (DO(,') found in both Des Moines and Miller treks will limit the biological avaihbility
of"zincand copper,fotmdinthckstormwaterrunoff,effectivel_treducingthetoxic/tT ofthe,it
s'tormwatertosalmon._"D(.)Cderive,,fromthebreakdownofdctzimlmaterialby bacteriaand fungi.
The compazatlvelyhighlevelsofDOC foundinDes Moine,(;reekandparticularlythelevehfoundin

•". Mill_Creekart:verylikelyhighbecauseofthecontributionoforg,a+ficmartialfromc,,dsfiugwethnds.

It is noteworthy that although the Port's ctmclusion of no adverse eff_ts to fish and othe.x aquaticorganisms from discharges of _./stcand copper relics on the presence t)f high concentrations of
dissolved carbon, there is t_o discussion about what constitutes the source of that carbon and how it

will be maintained after the project is built. 'ibis ksa tndy a fundamental and revealing oversight
because the DOC concentrations on which the Poet depends to reduce the toxicity of zinc and copper
in their stor.mwatct dischargtm _)riginates in the wetland systems they propose to degrade and dimmate.

The k_ss of wetlands wR1negatively afF_t fisheries resources. 'L'heloss of DOC in the system will
affect the food web and will like[l, inexease the bioavaihbility of toxic me:tab, e_peehUy in the Miller
Creek _ysmm. Both of these tdtexatlotm could have serious adverse impacts to resident and migratory
Coho salmon and could affect the essential fish habitats for ESA listed Chim_k salmon populations
located at the mouths eft Des Moines and Miller Creeks.

2. I,gaorla_1.4ydrok_"_flias of Ckari_rg

- _ Borrow Sit_ 1,3 and 4, located in the I)cs Moincs Creek Basin at the south end ¢ffthe STIA, art

curruntly mostly undevdoped and covered by upland c, niferous forest and wcdand second-growth
deciduous latest. These lands conlzibute to the headwater area of Des Moines Creek and constitute

much of the foresfland remaining in the basin. The proposed clearing and ¢x_vation of the borrow
axonswill significantly alter land cover, affecting infdtzadon, diminadng evapotratxspitation and

, gtneraUy z¢ck_cing tho contribution of precipitation to groundwater. Thi. will have a long-term effect
of :educing seepage flows and diminishing base flows in Des Mowes Creek. In addititm the lining of
the IWS system, although beneficial for preventing pollutant releases to g,oundwater, is likely to alter
low flow c,tmdkions significandy in Des Moines Cme.k,+'_

Several wetlands arc sittmted down gradient fr,m Borrow Site 1, including 48, 32, B15, B12, and
B4. The December 2000 1NRMP Table 5.3-6 of petft>rmatm¢standards for these wetlands states that
water will be redixcctcd to the wetlands in order m keep so/Is saturated to the surface from D,'cernb_

t'_ to March or April in normal rainfall yeats. On what basis w,as this l_tformance standard developed?
Has the Port measured the existing hydtopetiods of these wethnds? ls the performance standard

t

proposing to match the existing conditions or is it intended to cr.estenew and improved hydroper.iod
conditions? No information is pzowided to answer these fundamental questions, and no detail is

prtwidt:d on the ensineexing methods m be used to extend and prolong the hydrtq_cfiod of wethnds
that ate currently fed by shallow groundwater.

_ _., AR 028201
w7Dimt_d D_wir M_tm'M a_d'I'a_k L_dwa_ia, IL ,P. l_otl_,l_rd_e_. VM. _¥,N¢. J.
m P_dfl_Cma ,._o_ H2,s,_! Fls6 Habita Asmrra_l, P.4.8,

t0 See Dem 10 for additional infiamadon in ¢OOl_ellll made by Northwest Hydraulic ('omultantt dated Febrtraty 15m.

2(101.
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• : " { Moreover, even if water flow can he maintained to meet theperformance seandard,the standard is

__ _0,] 7 to have auffit:icvJt Juz_oU t_ prc_en, c' wc.tl_tld funcricm_, t.:j_j._n<l_ cennrnon[y rettt_ ,_atu_tcdi SOftSUntilMarch or Apt_, Such a ._hortwaterseason is htde guarantee that wetland func6ons will be
""': ptc._crv©d.

A similar situationis l_tes_at neat BorrtrwSite3, The highest elevations of the site willhe cleated
and excavated leaving s 50-foot buffet around wetlands ]510,29, B9, 30, B7, B6, and BS. The

I_, performance standatxirequites thats¢)ilsbe.saturatedin Wetland 30 until Mayand that thez¢be
.standingwater in Wetland 30 from December untilApril. That is too narrowa window for succe.qshl
amphibian breedingin man)-years, especiallyif temperaturesarecooler than normal Water must be
provided until the middleof June to insure habitat is available fin the entire breedingseason.

The effective season for supporting aquatic dependant species requireswater to be present tktough

'_ the second week inJune. Without a more wetland-friendlypcrforraance standard,the activitieswithinthe Borro_vSituswil.Iadversely,altexexistingwetland functions, haaddition to reducingbase flow. in
Des Moines Creek.

3, Effut_ qJ'.Non.prrmittEdD_adatioH

Impacts to wetlands have a/r¢ad3 occurred, in particular hTdrologicaridhabitat isolation, in advance
of the p,-mait. In October 2000, I examined September 2000 aerialphotograph of the Third Runway
Project a.mato detemaine the extent of pre-pertnit construction activities. Severalwe.tlandswere at least

pattiallysue'roundedby flUand construction activities. "Iheresolution of the aerialphotography wasimufficitmt in manyittstances to detm'rninewhether a 50-foot buffer was left intact, but it was dear that
sev_a,alwetlands were completdy c_ very.nearlyisoht_d by cleating and all deports.

These activitie¢affected wetlands 12, 13 and 14, and P,1,R2,and R4, which areassociated wetlands

Q txJMillerCreek. Also affected by flUactivitieswere weal.ands23, 03, 52, and 53. In addition, gradingand fallactivities were apparentwithin a, little as 50 feet of the eastern lobes of wetlands W1, W2n 18,
and 19.

.Mthoug,h in these instances a buffet of sozmexists, what remainsdam not constitute protection to
a wetlandwhen adjacent fill and clearing effectively,isolate the wetland biologicallyand in _ likelihood

hydtolog,ically. Moreover, it is likelythat Fallactivities h*w¢continued since September,when the aerhlphotos were taken, rcsttltingin further damage and isolation to the pr_)iectareawetlands. These
activitieshave reduced and continue to reduce the value of the wetlands, possibly climinatiugnormal
_nc'tiooJngwithin these wethnds for decades. They appear to be a¢6vities that would require a
permittingptax:ess,with prior reviewof the adverse environmental effects.

Even mo_'eflagrant is that forested habitats a_ behagpermanently removed that may affect listed
c.nthngertd species prior to the completi(m of the ESA consultation for the ptoiect. At the veryleast,
the Port's activities should be stopped before they do additional damage to MillerCreek's few

_I_ :enmaing wetlands. Further, evaluation of the proposal should be_n with the proposition that as a
firststep current damage from circumventing the pt:rmittixxgprocess must be reversed before approvals
under the Clean Water Act ate decided. Otherwise the ba_line, which under.liesthe Port's al_l_lication,

will have been renderedfalse at the outset. AR 028202
4. Cbntmdi_'tor/Trcntmrntq/'S¢apag_Flovbins

In previous communications with Mr. l_,rikStockdale, Wetland Spe¢.ialistfor the Department of
_ lgeoh)gy,1 discussed the/ssue of how seepage flows will continue to hydrate the wetlandslocated at the

base of the MSE walland embankmetxtand expressed concerns regardinghow the system will actually
work. I pointed out s_-¢rai discrepande.sbetween illustrationsin the Appendices to the AttguLst2000
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_I NRMP and the grading and d_aina_e phns shown in the Stotmwatet Management Phn (SM?). He
- indicated that the ineomi, teneiea xvould be discu,,ed w;th l_,rl _o,._u]eanr,. and my undet_tartdlng wa_

_ .':._ that these inconsistencies wou,ld be reraedicd in the final dc_uments.
'qlF-a._w

Unfortunately, how seepage flows ate to be captured and returned to the wethmds tcmaim
vague and inc,nsi_cnt even in the December 2000 documenm. Tb/s _ra _/_ut bsuo. The

hydtopefi, d t,f a ,.vethnd affects its functions because it controls the input and output of nutrients and

. thek avaihbility for habitat. =` Maintaining seepage flow hydrology tt, the wetlands heated _t the base
of the wall and embankment is essential to their continued x,iability ,'rodhighly challenging to engineea.
If the Port cannot demonstrate how seepage flows can be successfully maintained, th,m the mifigation

requirements mu_t be ,substantially higher than ptoposed.

The Port had failed to provide sufficient infounation to ascertain what is being proposed, let
alone whether the proposed discharge will comply with Section 404 guiddincs, As an example, it is
andea_ how wetland hydrology will be maintained to Wetland 39 because Pond D is located such that
it would intercept ground and surface water flows to Wethnd 57. It is also unclear why a ditch will be

located adjacent m the embankment wall within Wedand 37. As curcenfly shown, it apples the ditchwill capture seepage flows and catty them a_,.ayfrom Wetland 37, rather than allow seepage flows to
infaitnte to Wetland 37. This impzmsion is m,t daJ:ifiedin the NRbt'P nt SMP discussions, which offer
insufficie.at information to assess the outcome in conjunction with h_consistcnt' information pzovidcd
between the NRMP and the SMP. Additional detailed examples of _ inconsistencies _te provided

.. Jn comments submitted to you by Dyanne Shddon. _*

.L F..ff_¢qfMXE wa/l oa rm'wocg-nat¢uariablosi_ Milkr (.'n_.ka,d ao)aunt rtmaiuiu_ _lland;.

There is no discussion in the documentation provided about the impact the MSB wall itself will

have on remaining wetlands and Miller Creel Due to the unprecedented size a.nd mass, the wall could

-_ significantly alter temperatures in the remaining wetlands by pr_dueiag an increase in shade effects
during the _omdng, effectivdy shortening the g_'jwlng day for many spec/cs. In contrast, hte
afternoon temperatures may rise significantly during sunny perbds, should the wall capture heat and

_) radiate it to adjacent aquatic habitats. This could result in significant alterations to the pb.enological
development of phut,, amphibians and insects using M_er ('reek and a.s._ciat_l wetlands. The cooler
temperatures created by the _¢all from shading effects are likely m shift the emeJ:ging and breeding
season htcr by a few w,,eks, _¢kich could put water dependent speei_ that use the seasonal wetland
habitats at gt_tet risk. Hi_e_ summer tcmperatm:es could increase water tempewatuzes in Miller Creek
and adversely affect fish habitat and food web re.sources.

.Rewie'mConunents Made m Pte_ious Letters thee Remain Utwesol_.d

I commented on pzcviou.s venions of the Port'._documents on August 16 '_'and Septeml_. 1_ of
, 2000. The majori_ of concerns expressed in thnse conLment letters remain unresolved. The commeat

letters are important to understanding the b_ckgtound and context for this report and arc included as
attachments. 'Ihe fidh_ing _e sammazies of cex)tinuingissues:

I 1. The mitigation tatios fox in-basin mitigation a.re exceedingly low, unrelated to the predicted losses,

and are not even cbse to meeting Washington State Department of Ecology Guidelines. The
mitigation package as proposed _ inevitably produce a net loss of wetland functions within the bffiller
C_ek watershed.

>'WethlldEcosystems Stud|csFroma H}'dml_¢ Penpecdve.JameaW. 1=Baugh.WaterResourcesl%}tetin,Amemm
Wa_:egcmur¢¢*A.-.sodadon.Vol.34. No. 6 | 986.

¢..: _, 2_DyatmeShddon Pehtua_ 10d'commits onPortof,'_ttle ReferenceNo. 1996-4.02.2,25.
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"t _ 2. Use of a x_ter resouarce inventory area (WKIA) as a p_text for alltxwingout-of-basin mitigation is
- ,jc.i,._at.if;,_,lly h ld_:feJ ,_ibl,: from a zu_)m'c¢, ommtgurnc.r sr_ntlpoint ;Lnd iut:tmKistenr wi'd'_ the: ( :1c_

IV'_" consistent with the intent _d zequitements of RCW 90.74.005 to 94.74.020° which specifies that
mitigation outside the impactedat. be completed in advance of impact and intcnd_ that it be timed,
dcsigned _nd located in a m_net to provide c_qualor better bidogical functions and values when

compared to ttaclifional on-site, in-kind mitigatinn."

3. The Port proposes to create open stotmwatcr ponds that will likely attract und_ired xcildlife even
while the Port refuses to create in-basin mitigation wetlands. In addition, the proposed tv.medial action

of installing netting over the ponds creates a hazard to all wildlife. Stomawater ponds also tend to
operate as ecological sinks, attracting _mimals,and depending on their management in _ehcionship to
water de.'pthsand tempezacu_ are often death traps. There is no indication that these inconsistencies
have been adequatdy addressed.

4. The wetland scestoration planned for Vacca Farm continues to haw significant problems, including
the lack of habitat values_ questionable removal of peat soils, and hck of adequate hydn)iogy to

maintain the as a wethncL The excavation of rhc existing peat will pnwide little additional
.,_stem

storage while removing highly valued werhnd soils capable of storing water and rdeasing it at the end
of the _aioy season, one of the primal y functions _,f_ wethnd. The peat soih provide important
hydrologic support during the late spring and earl7 summer for = period of several weeks.

Vacca Farm is designed ._ch that the majority of the wetland will receive wate_ only during extreme
storm events such as a 1(}0-year flood, effectively redudng the wctland's value for biological support.
'Thewetland plan shows the wetland will be graded so that any _tet is quickly discharged via an
approximate17 200 foot wide shalknv swale to Millet Creek. Th_efore, alth(mgh hummocks have been

- 9 added to the December 2000 N1UMPto provide more topographic relief in zesponsc to commentspteviousl 7 made, in the absence of adequate hydrology, such habitat measures axe htgely ineffective.

_'l[ 'lTte"restored" wetland will not convey water sufficient to maintain wetland functions. Mozeover thexedesigoed Miller Creek Chatmel is unlikely tu c, nvey w_t_ fzom the Vacca FsJ:mstorage Facility
because the Port's plans reflect that the creek channel ,,viiibe hydcol .ogically disconnected from the peat
soils b7 a geotex£ilc liner, needed to hold the water in place- z_ "1his condition is described in additional
detail in comments on the proicct made by DT'anne ,";hddon.u

5. Secondary effecc._on the wetlands that are anticipated as a result of the construction include altered
_IP hydmpcriods, altered subscran=conditions due to construction activities, and po._ible _ter quality

issues that may h_ve significant advet'se effects on life stages of aquatic life fomas.

6. The plat) provides no p_-project moo.itoting of wetland hydrology to provide data for measuring
post project succ_s. There _e therefore no baselL_e data to compare against when determining

wetlands have occurred. Without these data, thcJ:e is basiswhether hyarolocimpacts tO no fl)r

enf0rciog further mitigation ot adapting managem_t because there is no dear target defined for the
post-construction condition. The I=oRh=s had years to collect the data. Their absence precludes
appwval of the appLicatk_nat this _ae,

•, | 7. 'I_e headwater of Walk_ ('reek continues to be incorrectly and inconsistently repotted. Map 14

_ and Image #14 of the Dectmb_ 2000 Wetland 1)dineation Report show comctl 7 that there are threerribu_u'ic_to the start of Walker Crc_k within Wetland 44. These constitute the headx_at_ of Walker

_2Rc'_ CodeofW_r,hington,RCW90.74,005to90.74.020islocstc_lin"File9(IWat_ Klghts-Easitoam_nt.
a.,NKMPAplxmdicesA-H,,SheetSTIA-9805-C$.

t_'_i'_ _4Dym_eShddo_ l_ebn_r716_ commentso_ _,_ttle,Pun of,1_6-44)2325
v
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Cgek, which begins east of SR509 in Wetland 44. The tributaries are seasonal seeps in the upslope
.... areas, one. ¢.)f,_hieh is located east t,f 12 'h Avenue South. From there, Walker Crook travelB _=at

th.mugh a culvert _ossing undex 81L509to Wetland 4.5.
Although the correct information Lsavailable in the wetland delineation report, maps of the area in

the NRM'P shows the headwater of Walker Creek as the outlet o[ Wedand 43, and the text contained in

_ Section 4.3.2.l 1 of the Wcthrtd Functional Asst_,ssmc_t and Impact Analysis (December 2000) repeatsthis misrepresentation. The report incorrectly stares, "lhere areno perenniaL'headwater seeps' that
provide significant base flow tx_Walker Creek in the area where the embankment _ impacts Wcthnd
44." In fact, both Map 14 and Image #14 clearly ,how three tt_utarics to Walke_: Creek. Tyro of them
become one perennial stTeam within the h_,ation of the embankment t'tll. Figure 5a show's the

d_neated boundary of Wethnd 44 presented in Map 14 of the NILbtI_. Next to it, Figure 5b ,hows a

map of the _nway embaokment footprint, as shown in Figure 3.1-1 of the NRMP, ¢_'ethid on Figure
5a. It shows that the southern-most _but_es ate ._ched_dedto be under the embankment flit.

In a previous ve=sion of the NRM'F (August 1999), Map 10 of the.We_h-ds Atlas shows Walker
C_eek originating fr0rn the c_¢ett under SR509 and flowing west and northwest until it dLsappc-_rsin

under the wedtnd vegetation (prt'rvided in Figure 6a). Curiously, this creek channel, which actual'7exists, Lsnot shoxvn in the December 2000 Wethnd Delineation Report map of Werhnd 43 (provided
in P'igure 61>). '_'_isconceals the facts that the embankment construction will fill a por_km of the.
headwaters of Walke_ Creek and that significant disturbance will occu_ within the remainder of the

• headwatta" wetbmd from consmlcr.ion activities. "D_isse_,'iousharm to the headwater of Des Moines
Creek hidden in conuadictozy t_.-portssubverts the permit review process.

• . AR 028205
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M_ #10 _", Map#!_

%. '!° .;

b.

Figure 6_ Map 10 _om August 1999 Figu:e 6b. Map 13 fxom D¢cembe: 2000
NRMP shows Walkr.r ctcck channel. NRMP shows no creek chamzcl.

The NKMP .statesthat the storm, wateJ_system of $1L51)(.)is t_c hcadwat=t to Walker Creek because
of it_ contribution to Walkez Czeek flows, zs Alth_mgh sto_rn,_raterflows from $R509 may substantially
increase Walker Creek, they cannot accazrat¢lybe construed as the creek headwaters. The hncLscape

position of Wethnd 44 in :ehtionship t_,43, the p_¢scnce of a clearly deemed channel, and the
perennial stream flows cit'=di_ the descfpt/ons of Wetland 44 arc clear evidence that Walker Crock's

_O headwater is located in Wethad 44 and not in Wethnd 43.
TJal_utaryflow volume is an unusual def,nifion of a headwater. Although thin am different xc-aysto

defmd a headwater, the genex_l_ accepted definition is that a headwater is defined by the fuR]zest

upsueam tribatax? (from the mouth) that has a pcrcnnia! flow. Usiog this mo:¢ approp:iate definition,
Wethnd 44 and its tzibur_'ies comprise the Walker Cmek's headwatm. Headwater wcthnds =nd
trJbutar_ seeps have an important ecologic and hyckologic zole ia maintaizfing hnc_ion in a creek
system xad are protected fo_ tha_ reason. Filling a headwater wcthnd wi__altez a storm's condition
profoundly. The runway embankment fill will nesatively affect the Walkez C,zcr.ksystem by 61ling the
uplLnd seeps and portions o_ the wetland rlmt comprise Wetkcr (:teek_s _¢ headwater.

Summar_

The proposed ftll activities in wethnds ,simply do not ¢ompl 7 with Part 230 of the Section 404

_) I C.;uidelines,not d_)they prcs*'rvc wa.mrqu_lLtyi_ the Millet and Des ,Molne.sCreek systctns. 'I'hey'ate
likd)" to result in significant deg:adation of the aquatic ¢cosTstem under PaR 230.10_b). The pt, po,scd

_ ;. =sWeth_dsFunctionalAssc_smc=t,p. 4-64.

I_ PO Box _0 O1_. WA 98279 * E_60) _76-364_* • FAX: (360} }76-6606 * e-mei|: azous¢)xockisLand.com
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project does not include all appropriite and prscticahle measures to minim_z porch.till harm to the

-- =tqu=t_J¢ecosystem. Mo=:¢ov¢,¢, J,_ scv¢_ k_y nr_a._, rl_¢r¢ is irt,_uf_ci.un_ int_ormal-_on to suppot't the ¢lLtrn

that the pr¢_poseddisch_ges will comply with Section404 =tpprov_l tcq_ui_ctncnts.The,e sh0¢tcomingu
includeno analysisofcumuhtiv¢effects,no cleatpmposM ofhow tomaintainhydJ:olog.vw)rcu'rmining
wethtnds,andno :m_lysisoftheimpcr thelossofthecriticalremainingwetkndsintheNfiL1_tandDesbD t

I ignores practi_,-ablein-ba_iu initiation alterrmtiv=s that would likely hay- much less advc_s¢impact on
the affccte,d aquat/c ccosystmns.

Thank you lot you: time spent in _.vicwiag this material. Please call me or email me if you have any

questions ot comments.

Sinc_ely,

Attachtncnts:

Azous Environmental Sciences Comment l,tttets Dated:

_=_Q A. August 16, 20(R)
B. Scptemb_ 1, 2000
C. Vit=: Amanda Azous
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- Azous Environmental Sciences, February 16, 2001

1. Information regarding area of wetland loss, functions provided by impacted wetlands,
mitigation to replace and/or restore impacted functions, .and cumulative effects is available and
the Port has provided tl_s information in numerous documents, including the Natural Resource
Mitigation Plan, Wetland Functional Assessment and Impact Analysis, Find Supplemental
Environmental Impact Statement, Final Environmental Impact Statement, and Biological
Assessment.

2. Analyses of wetland functions being impacted are presented in detail in the Wetland
Functional Assessment and Impact Analysis report and are summarized in the Natural Resource
Mitigation Plan. As explained in Chapters 3, 4, 5 and 7 of the Natural Resource Mitigation Plan,
the mitigation plan has been designed to replace wetland area and functions, which will be
impacted by the project. The mitigation plan has been designed to replace the suite of functions
impacted by the project. For example, organic carbon export, resident and anadromous fish
habitat, nutrient/sediment trapping, flood storage, groundwater exchange, passerine birds, etc.
(see Table 30-3 of the Wetland Functional Assessment and Impact Analysts; Chapters 3, 4, 5, and
7 of the Natural Resource Mitigation Plan).

3. Evaluations of permanent and temporary impacts are based on methods described in the
Wetland Functional Assessment and Impact Analysis report. These methods, and the criteria for
determining impacts, are consistent with agency guidance and are based on an analysis of the
specific areas impacted by project construction, the timing of construction, construction methods,

- pre and post-project wetland conditions, and operation of the projects.

_¢ 4. Cumulative effects are discussed in the Wetland Functional Assessment and Impact
Analysis report (Section 4.4). In addition, the Natural Resource Mitigation Plan includes
discussions of cumulative effects related to each of the mitigation projects. See General
Response to Comment #9.

5. The documents submitted for the Public Notice and supporting references provide the
Corps and the Department of Ecology with extensive analysis and information on which to make
informed and reasonable decisions as to whether the Master P.lan Update projects meet Section
404 and Section 401 criteria. The Port's response to the commentor's assertion that information
is missing from the Natural Resource Mitigation Plan, Biological Assessment, and Wetland
Functional Assessment and Impact Analysis documents is discussed in the responses below.

6. The 2000 Natural Resource Mitigation Plan provides specific additions and
enhancements to the mitigation plan in response to agency comment_ (see Table 4.1-3, Natural
Resource Mitigation Plan). These additions in the quantity and quality of mitigation are related
to the functional impacts of the projects on wetlands and streams, and provide increased
assurance that the mitigation will compensate for project impacts.

The mitigation proposed by the Port has been specifically targeted at replacing functions
impacted by the project that are described in the Wetland Functional Assessment and Impact
Analysis report. For each mitigation project the Natural Resource Mitigation Plan provides
mitigation goals, objectives, and performance standards that define specific ecological functions cOO

.... required to mitigate wetland and stream impacts. Chapter 4, Table 4.1-1, and Table 4.1-2 of the ¢_ ('_
Natural Resource Mitigation Plan also summarize how the project impacts are mitigated. _0

IIC
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7. The commentor'sanalysisof thePort'sfunctionalassessmentlumps thefiverankings
_,_ used by the Portintotwo functionalrankings.The comment failsto providescientific

justificationforwhy rankingsof"low","low-moderate",and"moderate"shouldbereassignedto

asinglerankingof"Iowtomoderate".Likewise,therankingsof"moderate-high"and "high"are
reassignedto a singlerankingof "moderate-high"inthecomment. Thisre-rankingisnot
supportedby objectivescientificcriteriaandaltersthePort'sactualdataandtheconclusionsthat
canbe drawn from thatdata,as wellas obscuringimportantinformationthatispresentinthe
Port'sanalysis.Forexample,thecommentor'sFigure1 purportedlydemonstratesthatfortwo
functions,groundwaterexchangeand nutrient/sedimenttrapping,more highlyrankedwetlands
arebeingimpactedthanlow rankingwetlands.However,most of thewetlandsin thelower
categoryfornutrient/sedimenttrappingactuallyareranked'moderate'forthatfunctioninthe
Port'sanalysis(Table3-3, Wetland FunctionalAssessmentand Impact Analysis).For
groundwaterexchange,mostofthewetlandsinthelowercategoryrank'low'forthefunction.In
thisexample,thecommentor'sanalysistreatslow rankingandmoderaterankingwetlandsthe
same.The useofonlytwo functionalrankingsinFigureIresultsina lessthanaccuratepicture
oftherelativefunctionalrankingofwetlandsbeingimpacted.

ThePort'sanalysisprovidesdetailedinformationon therelativerankingofeachfunctionforeach

wetland being impacted by the project (Tables 3-3, Wetland Functional Assessment and Impact
Analysis). This information allows for detailed analysis of the types of functions being impacted
and the relative level of functional impact for each wetland. The Port has used this information,
not only in the impact analysis, but to design mitigation that replaces, restores, and enhances
functions relative to existing conditions.

8. The percentages of wetland acres lost reported by the commentor are based on
assumptions that are not supported by the record, and do not reflect the actual acreage of lost
wetlands. Likewise, the commentor' s ranking system does not reflect actual wetland conditions.

9. The commentor's evaluations and conclusions regarding the targeted functions of the
mitigation site do not reflect the goals and objectives stated in the Natural Resource Mitigation
Plan for each mitigation project. The Natural Resource Mitigation Plan provides mitigation

goals, objectives, and performance standards that define specific ecological functions required to
mitigate wetland and stream impacts. Chapter 4, Table 4.1-1, and Table 4.1-2 of the Natural
Resource Mitigation Plan also summarize how the project impacts are mitigated. These tables
identify mitigation in-basin and out-of basin to mitigate for the suite of wetland functions
impacted by the project. Waterfowl habitat and flood storage are not the primary functions
targeted for replacement in the Natural Resource Mitigation Plan, and they are not referenced as
such in Table 1.3-1 or pages 1-1 and 1-2 of the Natural Resource Mitigation Plan.

The mitigation plan is designed to replace, restore, and/or enhance all wetland functions impacted
by the project, as clearly explained in the Natural Resource Mitigation Plan. Furthermore, the
mitigation as designed will restore degraded wetland, stream, and stream buffer areas to higher
levels of ecological function, for the broad range of functions impacted. For example, the

proposed mitigation will restore wetlands adjacent to Miller and Des Moines Creeks that are
currently dominated by turfgrass or farmland, with forested or shrub vegetation, greatly

increasing organic carbon export, nutrient and sediment trapping, and amphibian habitat
functions. This action will create, some habitat for passerine birds and small mammals, and will
eliminate some waterfowl habitat. The wetland mitigation along Miller Creek, including the

riparian buffer enhancement and the Miller Creek instream enhancements will all improve habitat _i

for resident and anadromous fish compared to existing conditions.

AR 028209 ,,
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._. The functions that are the focus of the mitigation plan proposed for the Miller and Des Moines
Creekbasinsare:

k.,
• rcsident/anadromousfishhabitat

• amphibianhabitat

• exports organic matter

• sediment/nutrient trapping

• groundwater exchange

• flood storage (minor component at Vacca Farm)

The selected mitigation sites and design approaches will generally provide these functions at
moderateto high levels.

The functions targeted for restoration at the off-site mitigation at Auburn include all of the above,
(exceptresident and anadromous fish habitat)plus:

• waterfowl habitat

• passerine bird habitat

• small mammal habitat

Flood storage is a minor, but important function restored at the Vacca Farm site and flood storage
functions will be established at the Auburn Mitigation site, but are ancillary to the greater
concerns for wildlife habitat. Waterfowl (i.e. avian) habitat replacement is a component of the
Auburn mitigation site, but not of the on-site mitigation. Creation or enhancement of wetlands in
the airport environs will be subject to the requirements of the August 2000 Wildlife Hazard
Management Plan, which contains procedures for minimizing hazardous wildlife-attractants.
Even though avian habitat replacement is one of the goals of the Auburn mitigation site, most of
the Auburn mitigation will replace, restore and enhance high quality forested and shrub wetlands.
These wetlands are designed to function at high levels for passerine bird habitat, waterfowl,
amphibian habitat, small mammal habitat, nutrient and sediment trapping, groundwater exchange
and flood storage.

10. Commentor's Figure 2 does not present new information on the scope of wetland
impacts. The Natural Resource Mitigation Plan Table 3.1-2 shows the relative impacts to Class
II, I_ and IV wetlands from the project. 'This table illustrates that in the Miller Creek basin 14.37
acres of wetlands will be impacted, and that 8.37 acres (58%) of this area is Class II wetlands,
5.03 acres (35%) is Class rn and 0.97 acres (7%) is Class IV.

11. The analysis presented in the comment does not contradict the statements made in the
Natural Resource Mitigation Plan and Wetland Functional Assessment and Impact Analysis
report. These documents state that the wetlands to be eliminated are degraded, and their ability to
provide most of the functions analyzed is significantly reduced because of the historical wetland
degradation.

The commentor's observations relating to the loss of Category II wetlands cannot be extended to
determine the loss of wetland functions because the Washington Department of Ecology's rating
system is not a functional assessment system. For example, Class II wetlands can be degraded

functionally, and receive a low or low to moderate rating for one or more functional categories.
This is the case for wetlands filled in the Vacca Farm area (which are degraded by farming and
draining) and Wetlands 18, 37 (which have been degraded due to grazing, residential

development, ditching, and logging).

•Seattle.Tacoma International Airport 3 Masterplan Update Projects-Section 404/401 Permits
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__ The project mitigation for wetland impacts to all wetland categories (Category IV, llI, and ]1)

' focuses on efforts to restore and enhance functions in degraded Category II wetlands (the VaccaFarm area, wetlands riparian to Miller Creek, and the Tyee Valley Golf Course).

12. The mitigation is designed to replace and enhance the function of impacted wetland
habitat.

Much of the forested and emergent habitat being impacted is degraded (forested habitats lack
mature trees and native understory veget.ation, while most emergent wetlands consist largely of
lawns or golf course turf). The mitigation plan will replace the functions of these wetlands by
replacing degraded farmland, emergent turf grass lawns, or golf course with forested or
forested�shrub wetlands. Further mitigation, especially in buffer areas will restore a native shrub
layer and increase tree density in areas that are partially treed areas of residential landscaping.

The substantial off-site mitigation being proposed includes large areas of forested wetland and

upland habitats. The Auburn wetland mitigation, approximately 36 acres of forested wetland, 6
acres of emergent wetland and 6 acres of shrub wetland will be restored/enhanced. This
mitigation will convert upland and Category 1II wetlands to Category II wetlands.

Constraints at the Tyee and Vacca Farm mitigation sites related to wildlife hazards limit the areas
that can be restored as forested or emergent wetland; therefore, the Tyee site and portions of the
Vacca Farm site are dominated by shrub wetlands. However, in-basin mitigation includes

approximately 15 acres of forested wetlands, and 10 acres of shrub wetlands. Overall, the
mitigation design includes mostly forested wetland (about 51 acres), with smaller amounts of
shrub (about 16 acres) and emergent (about 6 acres) wetland.

13. The proposed mitigation complies with Clean Water Act Section 404 guidelines. As
' described above, the mitigation is designed to replace all functions impacted by project including:

_' • Resident/anadromous fish habitat (on-site)

• Amphibian habitat (on-site and off-site)

• Sediment/nutrient trapping (on-site and off-site)

• Organic carbon export (primarily on-site)

• Small mammal habitat (primarily off-site)

• Passerine bird habitat (primarily off-site)

• Waterfowl habitat (off-site)

As explained above, mitigation in the Des Moines and Miller Creek basins is not limited to
creating scrub-shrub wetland. Flood plain restoration is a minor component of the Vacca Farm
mitigation project, and must be included in the plan due to engineering designs for the third
runway that require placing fill in the existing floodplain. Floodplain habitat restoration at this
site will also replace important sediment/nutrient trapping, amphibian, and small mammal habitat.

14. The Wetland Functional Assessment and Impact Analysis report and supporting
documents identify how permanent, temporary, and indirect impacts to wetlands were evaluated.

As explained below, the commentor's statements regarding the project design, potential wetland

impacts, and mitigation measures_ particularly for Wetlands 18 and 37, are not supported by the
scientific evidence in the record. The commentor has based conclusions on an incomplete review

of project materials and incorrect assumptions regarding project design, potential wetland

impacts, and rchtigation measures. As a result, conclusions made regarding temporary and

indirect impacts to wetlands, especially Wetlands 18 and 37, are not supported by the record. _,
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_. 15. The commentor's position that the acres of wetland lost are commensurate with the
proportion of functions provided by that acreage is valid in the case of evaluating wetland
impacts to Wetlands 18, 37, RI, A12 and other wetlands partially impacted by the Master Plan
Update projects. However, the comment disregards the Port's impact analysis and justification
for why this determination is valid which leads to the incorrect conclusion that the impacts of the
project have been underestimated. To properly conduct the analysis requires consideration of
each of the habitat (fish, bird, waterfowl, amphibian, small mammals), hydrologic (groundwater
exchange, flood storage, nutrient/sediment trapping), or other function (organic matter export), as
was done in the Natural Resource Mitigation Plan.

The Port's approach of considering the impact proportional to the loss of wetland area is
conservative and protective of wetland resources. Moreover, project information demonstrates
that for several wetland functions, reductions in wetland size will result in little or no impact to
wetland functions. For example, Wetlands 18 and 37 are rated as moderate and high,
respectively, for resident and anadromous fish functions. This rating reflects the location of the
wetlands adjacent to Miller Creek where wetland vegetation adjacent to the stream provides
sediment/nutrient trapping, shade, and direct input of organic matter to the stream. Since project
impacts will not remove overhanging vegetation or alter the stream channel in this location, fish
habitat functions of the wetland will not change significantly. Because the project will not fill
floodplain in this location, the floodplain functions of these wetlands will also remain unchanged.

Wetlands 18 and 37 provide high function for groundwater exchange (much of the wetlands are
sites of groundwater discharge and provide baseflow functions to Miller Creek). The Port's

_ analyses demonstrate that the project and its mitigation will not Significantly alter the baseflow
functions of the area. The combination of embankment design, stormwater management, and

replacement drainage channels will maintain the base flow functions that Wetlands 18 and 37
provide. These analyses also indicate that the distribution of baseflow function is likely to be
extended later into the summer months, and the function may thus increase.

Wetlands 18 and 37 provide high function for export of carbon to Miller Creek because of the
riparian location, drainage channels, and roadside ditches associated with the wetlands that carry
organic matter to the creek. Because project mitigation will replace these ditches and channels on
a 1 to 1 basis, and vegetate their buffers with native tree and shrub wetland or riparian vegetation,
the organic matter export functions of the wetlands would remain similar to their predevelopment
condition. Over time (3-10 years) this function could increase, as all the replacement channels
will contain native forest and shrub vegetation along their margins, where as existing roadside
ditches are bordered by mowed grass.

For passerine bird, waterfowl, amphibian, and small mammal habitat functions, the assumption
that functional losses are proportional to the loss of wetland area is justified. These wetlands
contain relatively uniform emergent, shrub, and forest habitat types that will be lost

proportionally by fill. The assumption is conservative however, because for both wetlands, the
eastern portions that are subject to fill have also been subject to more recent vegetation clearing.
The vegetation in the eastern area typically provides somewhat less habitat value for wildlife than

the vegetation in the western portions of the wetland that are riparian to Miller Creek. Thus,
pasture grasses and soft rush typically dominate the affected emergent communities, while the
wetter emergent communities that would not be filled contain small-fruited bulrush and skunk
cabbage. Some shrub communities that will be filled consist primarily of blackberry, while those
that will not be filled include greater amounts of willow and red osier dogwood. The forested
areas to be filled are typically young alder (10-20 years of age) while those preserved include

AR 028212
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_ some more mature alder and tall black cottonwood trees. The analysis of habitat impacts is also

L conservative because, as a result of the project:
• existing detrimental impacts to habitat functions (human use, vegetation management,

grazing, and domestic pets) will be removed,

• remaining wetland and buffer areas will be enhanced with native vegetation, and

• the remaining wetland will be incorporated into the Miller Creek Buffer mitigation area.

Nutrient and sediment trapping functions of the remaining portions of the wetland will remain.
And the replacement drainage channels will provide biofiltration functions. The replacement of

existing development that lacks stormwater management facilities and generates non-point
pollution with the project and stormwater management facilities will further assure that wetland
losses do not result in water quality impacts.

16 The commentor's contention that a 1.4 acre wetland (the remaining size of Wetland 18
and 37) would not provide significant ecological functions is not supported by the field
observations of wetland functions and discussion above. A review of the data in the Natural

Resource Mitigation Plan Tables 1-2 and 3-3 shows that many wetlands much smaller than 1.4
acres have functional ratings as high or higher than Wetlands 18 and 37.

The Department of Ecology's rating system responds variously to wetland areas in classifying
wetlands into one of four categories (Categories II, I_, and IV for wetlands in the Master Plan
Update project area). An example of how the Department of Ecology's wetland rating can be
independent of wetland area 1 is the distinction between certain Category Ill and Category IV
wetlands. Per the rating system, any wetland, regardless of how diminutive, is at least a Category

-- III wetland if it is hydrologically connected to another stream, wetland, or pond. Alternatively,
an isolated wetland as large as 2 acres can meet the criteria of a Category IV wetland. These
ratings must be assigned independent of any specific evaluation of all the wetland functions that a
functional assessment similar to that completed by the Port's would provide. While the rating
approach helps identify a general ecological value a wetland may provide, it cannot be used to
infer what the specific functional performance of a wetland may be. Thus, the commentor's
conclusion that "smaller wetlands are less highly rated than the larger wetlands" is not reflective
of how the functional assessment was completed, or of its results. In short, wetland functional
performance is not necessarily affected by wetland size.

The cornmentor's hypothesis that by reducing the size of a wetland, one removes significant
value in greater proportion than the percentage of lost is not borne out by an objective evaluation
of the pertinent data and cannot be predicted by reliance on the Department of Ecology rating
system as an accurate predictor of wetland function.

The Port has not assumed that "wetlands have uniform conditions" and recognizes that the degree
of internal diversity is often correlated to the functional performance they may provide. As
discussed in reports and above, each impact area has been assessed for habitat conditions and
other indicators of various wetland functions. The impact assessment is based on these site-

specific determinations, and not on assumptions.

17. The impact assessment for Wetlands 18 and 37 is discussed in detail above, and similar
analyses were completed for Wetland A12 and Wetland R1. Wetland A12 is a 0.11 acre

Category III shrub dominated wetland. Using Department of Ecology criteria, the specific
features found in this wetland indicate it does not provide significant wildlife habitat. The scrub-

l A careful study of the rating system will indicate that there are many other criteria used to rate wetlands
_1_ thatare independentof wetland area.
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._ shrub vegetation and adjacent habitat around portions of the wetland allow it to provide "low to

M_ moderate" habitat function for passerine birds. A wetland of this size is likely unable to supportall life history function of even a single pair of breeding birds, and it is simply a part of the
overall upland habitat matrix available to birds and small mammals. With no unique habitat
features lost and no loss of surface water, the wetland remaining after construction, and
mitigation (i.e., incorporation into the Miller Creek buffer) would continue to provide the same

(although proportionately less) habitat functions. The analysis is conservative, because as shown
on Sheet STIA-XXX-L5 of Appendix B to the Natural Resource Mitigation Plan, both the
wetland and buffer would be enhanced with native vegetation.

Wetland A12 was rated "high" for groundwater support functions. As demonstrated by the
analysis of the embankment and mitigation for impacts on baseflow, groundwater functions of
this wetland will remain following construction. The wetland was rated "moderate to high" for
nutrient and sediment trapping functions. Considering loss of this function proportional to loss of
wetland area is justified because following construction and mitigation, existing upslope
development lacking stormwater facilities will be removed and the stormwater management
facilities planned for the project will retain nutrients and sediments. The Department of Ecology
rating for this wetland (Category liT) would not change following construction.

Wetland R1 would remain functional following construction as explained on page 4-62 of the
Wetland Functional Assessment and Impact Analysis report. The "low-moderate" habitat
function for passerine birds and small mammals would be maintained or enhanced by the removal
of adjacent houses, wetland enhancement, and re-vegetation of buffer areas. The remaining
portion of the wetland fringing the stream would continue to provide organic matter inputs to the
stream, and this function would be enhanced by the buffer enhancement plantings. The fill of
portions of the wetland would not alter groundwater exchange and flood storage capabilities of
the remaining wetland as the remaining wetland would continue to receive floodwaters,

--.-J groundwater inputs, retain nutrients, and trap sediments. The Depaa_haent of Ecology rating of
this wedand (Category Ill) would not change as a result of the project.

18. All temporary and permanent wetland impacts are identified and accounted for in the
Natural Resource Mitigation Plan, including temporary disturbances from construction. Where
temporary construction impacts are indirect (i.e. noise disturbance of wildlife) the areas of impact
are not quantified. Given the existing noise, human, and pet disturbances in the project area, the
adaptation of existing wildlife to urban environments, and the temporary nature of the impact,
substantial changes in wildlife use are not anticipated.

Wetlands 18, 37, R1 and A12 have been evaluated for fill impacts, indirect impacts, and
temporary construction (both direct and indirect) impacts. These impacts are accurately
determined and listed in the project documents. The scientific analysis used in determining these
impacts is conservative and is discussed in the reports, in the responses given above.

19. The timeline for construction in Wetland 18 is anticipated to be last approximately 4 to 5

years, however the exact duration will depend on construction timing and the need to manage and
treat stormwater during construction. However, it is important to note that the Port has

considered impacts to Wetland 18 in the Pond E footprint and drainage channels located upslope
of the pond to be permanent impacts and mitigation for these impacts is part of the mitigation for
permanent impacts (See Appendix D, Sheet C5).

The timeline for construction near'Wetland 37 is expected to range from 1 to 2 years.

The permanent stormwater detention ponds will not be excavated in wetlands, as the resultant
- interception of groundwater would result in lost storage capacity. Rather, they will be bermed
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facilities, generally constructed above the elevation of the existing ground (cross-sections are

provided in the Comprehensive Stormwater Management Plan).

"--" The Natural Resource Mitigation Plan identifies a detailed restoration plan to mitigate these

temporary impacts. The plan will involve, as necessary, "tilling or disking of the soils to loosen
compacted soils and the addition of soil amendments" to ensure a suitable planting medium.

Obviously, the lifecycles of relatively sedentary or immobile animals using the wetland will be
disrupted. Insects and other immobile invertebrates will be likely be killed or displaced. The
wetlands are rated low as habitat for amphibians, but if they are present during non-breeding

periods they will be disrupted until new habitat is provided. Birds and small mammals are
expected to leave the portions of wetlands where temporary construction impacts occur. There
are no unique habitat features in these areas, and the wetlands are populated by common species
of wildlife that are expected to occur in both upland and wetland habitat throughout the urbanized

project area. There is no evidence that these impacts are likely to result in eliminating entire
populations of wildlife in the vicinity of the airport.

The delay in providing the replacement functions of the emergent and shrub wetlands is likely to
occur in several years to a decade. The delay in providing replacement habitat functions for the

early succession alder forests are about 1-2 decades. Groundwater discharge functions will be
replaced within 1 years. Water quality functions will largely be replaced upon stabilization of
soil surfaces hydro-seeding (up to 1-year), but minor additional increases in this function would
occur over a longer time frame as shrub and emergent vegetation matures. Organic matter export
functions would be restored over a 2 -10 year time frame as woody vegetation begins to encroach

over replacement drainage channels.

20. The commentor's conclusion that it would take more than 50 years for temporary impacts

to be restored is unsupportable because the affected wetlands have been subjected to on-going
j habitat and other disturbances for extended time frames. They therefore do not support the

mature plant or animal communities that would require more than 50 years to restore. Where
present, alder forest and shrub thickets range from 10 - 30 years of age. The rationale for how
remaining portions of Wetlands 18, 37, A12 and R1 will remain functional is discussed above.

All wetland impacts of the project are correctly reported and fully mitigated.

21. Cumulative impacts have been addressed in the project analysis. See General Response
#9 that discusses cumulative impacts. The analysis concludes that impacts of the Master Plan

Update projects are mitigated through the Comprehensive Stormwater Management Plan and the
Natural Resource Mitigation Plan. Because potential impacts to wetland and stream functions
are mitigated, the Master Plan Update does not contribute to cumulative wetland impacts. The
analysis further concludes that other projects that may result in f'dling of wetlands will be

required to meet standards of the Clean Water Act, State Environmental Policy Act, National
Environmental Policy Act, and local wetland protection ordinances. For approval, the projects
will be required to mitigate wetland impacts, so cumulative loss of wetland function is not

anticipated.

The Master Plan Update projects impact 18.37 acres of existing degraded wetland.

• In-basin mitigation will provide 25.21 acres of wetland restoration/enhancement and 41.80

acres of upland buffers enhancement.

• Out-of-basin mitigation will provide 29.28 acres of wetland restoration and creation, 19.50

acres of wetland enhancement, and 15.90 acres of upland buffer enhancement. 7,

22. The analysis provided considers that to meet permitting requirements, impacts to wetland

j area, wetland functions, and beneficial uses of surface waters must be avoided or fully mitigated.

--r
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Thus, there are no cumulative impacts to wetlands or surface waters. It is unreasonable to

presume that future projects will be able to fill wetlands and not mitigate for this impact, so future
M... projects that involve flU impacts to wetlands will not contribute to cumulative impacts.

23. The Final Environmental Impact Statement and Final Supplemental Environmental

Impact Statement have evaluated upland and wetland wildlife habitat and vegetation. Based on
the low quality of most forest, shrub, and grassland habitats altered and the use of this habitat by
common wildlife species widely adapted to suburban/urban envkonments, the Final
Environmental Impact Statement and Final Supplemental Environmental Impact Statement

determined that significant impacts to wildlife habitat or populations would not occur. The
Master Plan Update projects are not contributing to cumulative impacts on these wildlife species.

24. The Port's analysis demonstrates that watershed dependent wetland functions will be

fully mitigated in the impacted watersheds. Potential impacts to Miller, Des Moines, and Walker
Creeks are evaluated and fully mitigated. Thus, no cumulative impacts are expected to result

from the project. The establishment of avian habitat mitigation in Auburn provides adequate
mitigation for bird species that currently use habitat near Seattle-Tacoma International Airport.
Also, as recognized in the Norman comment letter, these species are dispersed over the landscape
and occur in many urban habitats. The analysis unit for highly mobile bird species adapted to
urban habitats should not be small watersheds, but a much broader region.

Project impacts on chinook salmon have been addressed in the Biological Assessment.

25. The localized impacts to wetlands and streams have been evaluated in the Final
Environmental Impact Statement and Final Supplemental Environmental Impact Statement, and

mitigating these impacts are the subject of the Natural Resource Mitigation Plan. The mitigation
in basin for falling 18.37 acres of existing degraded wetland includes providing in-basin, 25.21

.... acres of wetland restoration/enhancement and 41.80 acres of upland buffers enhancement.

j Additional mitigation is provided out of basin. The complete mitigation, designed to replace
wetland functions potentially lost by the Master Plan Update projects, will effectively assure that
localized and cumulative impacts of the project do not occur.

26. The comment fails to consider data presented in Table 1-3 of the Wetland Functional

Assessment and Impact Analysis report and the wetland functions that will be replaced through
mitigation. See response to comment 24.

27. The commentor's consideration of cumulative impacts fails to include the data provided

regarding wetlands in the project area and the benefits that mitigation provides in mitigating for
the impacts of the Master Plan Update projects to wetland functions.

28. The Port has avoided and mitigated wetland impacts per Clean Water Act requirements

(see Table 4.1-1 and Table 4.1-2) as part of the planning and permitting of the Master Plan

Update projects. These actions, coupled with the extensive stormwater management facilities
provided to protect stream resources (see the Comprehensive Stormwater Management Plan)
demonstrate that the Port, and the resource agencies, are taking steps to protect both Miller and
Des Moines Creeks.

29. The mitigation proposed by the Port, as discussed above, prevents degradation of the
Miller, Walker, and Des Moines Creek watersheds.

The Port's consultants have followed requirements of the Federal Aviation Administration's

Record of Decision regarding mitigation of wetland impacts, which requires that the Advisory _
Circular 150/5200-33, entitled Hazardous Wildlife Attractants On Or Near Airports (5/1/97) be

• followed. In implementing this requirement, the Port, its consultants, and the Federal Aviation _

_I_ Administration have determined the proposed in-basin mitigation is acceptable where existing _
-,-r
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wildlife hazards are reduced, and where the ability to manage the mitigation areas for wildlife
hazards is retained consistent with the procedures outlined in Section 10 of the August 2000

_J Wildlife Hazard Management Plan.

30. The commentor mis-states the conclusions contained in Section 3.4 of the Wildlife
Hazard Management Plan. The Wildlife Hazard Management Plan identifies that a wide variety
of avian and non-avian species contribute to wildlife hazards at the Airport. Review of Section

1.2, Table 3.1, Section 3.2, and Section 3.4, Table 2 indicates that wildlife hazards at the Airport
are not limited to geese and waterfowl. Table 6-2 of the Biological Assessment lists wildlife that
has been struck by aircraft near Seattle-Tacoma International Airport runways. The table
indicates that several avian species that use a wide variety of wetland and upland communities are
of concern at the Airport. The statement that forested wetlands with closed forest canopies "do
not cause Safety concerns" is not supported by the experiences of wildlife management
professionals at Seattle-Tacoma International Airport or other airports around the country. This
habitat type can support a wide variety of birds that forage near the Airport Operating Area,
including large raptor species.

Wildlife management at Seattle-Tacoma International Airport is complex because of the
individual requirements of particular species, interactions between predator and prey species, and
the variety of micro-environments necessary to sustain populations of the variety of bird species
while foraging or nesting. Thus, effective wildlife management requires more than just removing
"preferred habitat," which in many cases may include jurisdictional wetlands and open water
habitats that are subject to regulatory protections. Section 10 of the Wildlife Hazard
Management Plan establishes procedures for minimizing wildlife hazards from the proposed on-
site mitigation.

Much of Site 8 is akeady used for mitigation, as it has been incorporated into the on-site Miller

_,_ Creek buffer enhancement area. Additional mitigation at Site 12 is not needed because, as
discussed above, the on-site wetland, stream, and stormwater mitigation actions mitigate for the
loss of wetland functions. Site 12 is located within about 1,800 feet of the proposed new runway,
and creating wetlands here would not comply with the Federal Aviation Administration's
Advisory Circular 150/5200-33 or the Federal Aviation Administration's Record of Decision for
the project.

The bird strike record (Table 6-2 of the Biological Assessment) indicates that a wide variety of
birds, which use a wide variety of habitats (including forested wetlands), are subject to aircraft

collisions at Seattle-Tacoma International Airport. The commentor concludes that bird species
using wetlands at Site 12 would not "fly as high as the runway would be in relation to the
wetlands"; however, this is not supported by the data.

31. The runway embankment affects the eastern portion of Site 8. Much of the remaining
portion of Site 8 is incorporated into the on-site mitigation, in a manner acceptable to the Federal
Aviation Administration's concerns regarding wildlife attractants.

32. The Port has used other sites to mitigate, in-basin, for the impacts to wetland functions
potentially impacted by the project. This mitigation protects and enhances salmon bearing
strean_.

33. The Port's mitigation proposal mitigates in-basin for wetland impacts. There are no

requirements to mitigate for habitat impacts associated with alteration of low quality upland
vegetation. There are no substantial "remnant natural sites" that provide undisturbed high quality

habitat in the project area that are not already protected by their wetland status.

34. The potential organic carbon export function was considered in the impact assessment, _'

is these functions in both the Miller andand mitigation designed to specifically replace Des
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_ Moines Creek watersheds. In Miller Creek, converting plowed farmland to shrub wetlands will
convert the existing system, where organic matter export to the creek is low (due to annual

'k.. harvest of crops), to a high-export, shrub wetland linked directly to the creek through its
floodplain and through overhanging woody vegetation. Also in the Miller Creek watershed,

replacement drainage channels that are lined with overhanging woody vegetation replace roadside
ditches. The replacement channels will also convey organic matter to downslope areas and Miller
Creek.

In Des Moines creek, mitigation will convert mowed golf course wetlands to shrub-dominated
wetlands. This will convert a system where organic matter export to the creek is low (due to

periodic mowing of grass and removing residues from the area) to a high export shrub wetland
linked directly to the creek through its floodplain and through overhanging woody vegetation.

Further, in both the Miller Creek and Des Moines creek watersheds, enhancement of riparian
buffers will increase the density and diversity of vegetation contributing organic matter to the
currently sparsely vegetated creek channels.

35. There are no sedge meadows that will be filled by the project, and the emergent wetlands
to be filled are typically mowed lawns, golf course areas, or pasture. Organic matter from

agricultural operations, lawns and golf courses is typically removed from the site and never
reaches wetlands or streams. Replacing these areas with forested and/or dense shrub wetlands
will increase organic carbon export compared to existing conditions. Replacing existing non-
native wetland vegetation with native wetland/riparian species will also result in increased
organic carbon export. Establishment of sedge meadows at Vacca Farm or Tyee Golf Course
mitigation sites is not proposed because these sites are not wet enough to support native wetland
.sedge communities in the long term.

The proposed mitigation will replace and enhance carbon matter inputs to wetlands and streams.
_/ The Vacca Farm, Miller Creek riparian wetland enhancement, Miller Creek buffer enhancement,

and Tyee wetland mitigation areas will all deliver organic matter to in,basin streams.

36. Organic carbon export functions of wetlands have been considered and fully mitigated by
restoration of riparian wetland and buffers. The restoration will increase the export functions of
the currently degraded area and replace the functions lost through Master Plan Update project
construction. Nitrogen cycling, eutrophication in the shoreline environment, and food web shifts
would not occur.

In addition to mitigating for carbon export functions; the project will also remove existing land
uses from both watersheds that are likely to contribute nitrogen and other chemicals to the creeks.
Proposed mitigation will remove a golf course, septic systems, lawns, gardens, agricultural land,
and a plant nursery, all likely sources of nutrient inputs to surface water.

The mitigation will reduce current levels of nutrient inputs to in-basin aquatic systems because of
increased sediment and nutrient trapping functions associated with restoration of the Vacca Farm

and Tyee Valley Golf Course.

The replacement drainage channels will enhance inputs and transport of organic matter compared
to the existing roadside ditches. The drainage channels will have forested/shrub banks that will
contribute litter to the channels and ultimately to the wetland and streams.

37. This concern would not occur, because, as explained above, a shift in food webs would

not result from the project. (_t

38. Organic carbon inputs would not decrease, as explained above. Therefore the
commentor's concerns regarding dissolved organic carbon, metal availability, toxicity to salmon,

and stormwater discharges would not occur.
.,-z-
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39. The borrow sites are former residential neighborhoods that are covered by a variety of

vegetation types, including blackberry, abandoned residential landscaping, and remnant areas of
'-.J second growth forests. The borrow areas will not be completely cleared of vegetation, For

example, in many cases wetlands have been preserved and buffers will be left around the

perimeter and adjacent to wetlands.

Upon completion of excavation, the borrow areas will be reclaimed to a stable land surface
configuration and revegetated. The base of the borrow areas will be revegetated and will have
gently sloping grades, which will locally enhance infiltration. Existing, relatively impermeable
glacial till surficial soils, will be removed. Thus, the post-mining condition of the borrow areas
will allow for enhanced infiltration rates relative to the pre-mining conditions and are expected to

remain high following excavation. The removal of forest vegetation and replacement with
herbaceous and/or shrub vegetation will reduce evapotranspiration losses, potentially making
more water available to infiltration due to a reduction in evapotranspiration. Without forest

vegetation, soil water will be available for infiltration earlier in the fall and later during the spring
months than is currently likely, losses of precipitation due to interception by a tree canopy would
also decrease, and the overall precipitation contribution to groundwater would likely be increased.

Evapotranspiration from the Borrow Areas will not be "eliminated." Following excavation, the
Borrow Areas will be revegetated in accordance with an approved reclamation plan. The groth of
this vegetation would result in evapotranspiration.

40. Performance standards reflect that these wetlands are maintained by marginal wetland

hydrology that is present during the winter and early spring months. In addition to observation of
hydrologic conditions in these wetlands, the vegetation and soil conditions also indicate the
wetlands are subjected to early season saturation. The performance standard is thus planned to

- maintain the existing hydrologic conditions in the wetland.

,_ There are no plans to "extend and prolong the hydroperiod of wetlands that are currently fed by
shallow groundwater". Appendix D of the Wetland Functional Assessment and Impact Analysis
report describes and illustrates contingency measures to convey groundwater to wetlands in
Borrow Area 3. Wetland hydrology in Borrow Area 1 is maintained by avoiding excavation in
them (thus maintaining the perching soil conditions) and avoiding their upslope watersheds (for
Wetlands 48 and B15). For Wetlands B4 and B12, seasonal hydrology will be preserved by

avoiding excavation of their perching soil layer and the grading plan, which provides and upslope
infiltration and positive drainage.

41. The performance standard will maintain wetland functions because it maintains the
existing baseline conditions in these wetlands - i.e., the performance standard reflects the typical
duration that these wetlands experience wetland hydrology.

If 'uplands' experienced saturated soils into March or April, they would meet the wetland
hydrology criteria, support wetland vegetation, and likely be classified as such. A large
percentage of wetlands in the Northwest, and all of the wetlands of concern near the Borrow
Areas, lack saturated soils during the late spring and summer months. Performance standards for
these wetlands reflect observations that the wetlands lose the wetland hydrology parameter in

early to mid spring, once rainfall rates decrease and increased evapotranspiration results in
consumption of soil moisture.

42. This performance standard is based on maintaining the existing hydroperiod and
hydrology of these wetlands. These wetlands currently begin drying in March when
evapotranspiration begins, and do not support species that require water into the middle of June.

AR 028219
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For example, the performance standard for Wetland 30, which does retain saturated soils longer

-'_ than the other wetlands, the performance standard is standing water from December through May
(i.e., the resident amphibian breeding season) in years of normal rainfall.

43. Some aquatic dependent species may require water to be present through the second
week in June; however, this is not true for the species that occur in these wetlands, nor is it true of
existing conditions in these wetlands.

The proposed mitigation will provide existing water to wetlands; hydroperiods will not be
changed, baseflows in Des Moines Creek will be maintained.

Hydrological impacts of excavating borrow areas have been extensively evaluated and are
minimal, as documented in the series of studies referenced in the Wetland Functional Assessment
and Impact Analysis and Natural Resource Mitigation Plan.

44. No work has occurred in wetlands.

Work that is occurring in upland areas is being conducted to be protective of nearby wetlands.
Wetland protection actions include:

• A minimum 50-foot buffer between all construction activities and wetland boundaries

• Installation of silt fences, straw bales and other best management practices to protect water

quality in wetlands

• Installation of security fences around wetlands

Extensive analysis of impacts from fill to hydrology of nearby wetlands has determined that such
impacts are minimal and/or beneficial.

"X Most of the wetlands near construction clearing activities are Class III or IV: (Class 11I:
.1 Wetlands 12, 13, 15, R1, Wl, W2, 19; Class IV: 23, 63). These Class IIFIV wetlands lack

significant habitat for wildlife species so impacts to wildlife from construction would be minimal.
Significant clearing has not occurred near Class II wetlands (i.e., 18 and 52) that would result in
isolation from other contiguous habitats. For example, although construction is taking place near
Wetland 18, tiffs wetland is still contiguous with habitat to the north, south and west.

45. See response above.

46. There are no listed species that occur in these forested habitats in the project area. As
explained above, the work has not resulted in significant impacts to biological or physical
functions provided by the wetlands. There is no evidence of damage to regulated wetland areas,
and the Port has not circumvented any permit processes by engaging in the pre-construction
activities.

47. The Natural Resource Mitigation Plan identifies how seepage flows will be collected and
distributed to wetlands, as explained further below.

48. The collection and diversion of seepage flows to wetlands is shown in the drawings and

explained in the Natural Resource Mitigation Plan and Wetland Functional Assessment and
Impact Analysis report. See further comments below in Response 49.

49. Movement of water through the fill and mechanically stabilized earth wall has been

evaluated _xtensively. Several studies and technical memoranda have been prepared detailing
how water will flow through embankment fill and mechanically stabilized earth wall maintaining
wetland hydrology downslope. Additionally, shallow groundwater will continue to support
wetlands and Miller Creek west of the mechanically stabilized earth wall and embankment.

AR 028220
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Documents that describe and substantiate that the hydrology of the wetlands located downslope
of the embankment and wall are:

• Sea-Tac Runway Fill Hydrologic Studies Report (Pacific Groundwater Group) - This report

was funded by the Washington State Department of Ecology
• Geotechnical Report (Hart Crowser 1999)

, Wetland Functional Assessment and Impact report (Parametrix, Inc. 2000)

The Natural Resource Mitigation Plan describes and illustrates how water will be discharged to
the downslope wetlands. The replacement drainage channels are described in Section 5.2.3 of the
Natural Resource Mitigation Plan. Design details showing the channel grades, cross sections and
flow dispersal trenches are shown in Appendix D (Sheet C8) of the Natural Resource Mitigation
Plan. Additionally, page 28 in Appendix B of the Wetland Functional Assessment and Impact
Analysis report (Parametrix, Inc. 2000) describes facilities to maintain water supplies to wetlands
located downslope of the embankment and mechanically stabilized earth wall that assure the
function of the downslope wetlands and mitigation.

The replacement drainage channels will be located west of the mechanically stabilized earth wall,
embankment, and security road. These channels will serve to collect seepage water diverted from
the inner collection swale or seeps from the embankment underdrain. The inner collection swale
will serve to collect water from the embankment, mechanically stabilized earth wall, and security
road. Water from this inner collection swale will be conveyed under the security road to the

replacement drainage channels, and ultimately to the wetlands located west of the project area.
Water within these channels will be directed to wetlands to maintain hydrology.

The design sheets convey the required information regarding project mitigation. Segment C and
Segment D of the replacement drainage channels are north flowing. Segment C conveys water to
Wetland 37; Segment D conveys water to Wetland R9 and A13.

Appendices A and B of the Wetland Functional Assessment and Impact Analysis report identifies
the design and purpose of the temporary erosion and sedimentation control swales and the inner
collection sw'ale. The Appendices identifies that portions of the temporary erosion and
sedimentation control swale will, following construction, be incorporated into the replacement

drainage channels. These swales will serve to collect and direct construction runoff to
sedimentation ponds. Water from these ponds will be pumped to stormwater treatment and
detention ponds and discharged to Miller Creek at existing outfalls.

The swale shown in Pond D on Sheet C6 is the temporary erosion and sedimentation control
swale that will be constructed prior to the construction of stormwater Pond D. This temporary
erosion and sedimentation control ditch would be used only during initial construction and

construction staging. Prior to completion of the project, Pond D will be constructed in the

footprint shown. When this pond is constructed, the portion of the swale withir_ the ultimate
boundary of the detention pond will be removed. The finished grading plan for Pond D is shown
in Appendix I of the Wetland Functional Assessment and Impact Analysis report.

The channel segments identified in the Natural Resource Mitigation Plan mitigation are the
minimum channel lengths required to replace channel lengths being impacted. The remainder of

the channels shown on plan sheets with buffers may also collect seepage water from the _1

embankment or the inner collection swale. The additional lengths of channel provide flexibility
in how and where the seepage water is discharged to the wetlands and Miller Creek, if during
monitoring and adaptive management, contingency needs are identified. -
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The grading plans that are part of Appendix D (Sheet C8) of the Natural Resource Mitigation
Plan show the temporary erosion and sedimentation control ditch to be 2-3 feet deep in upland
portions adjacent to Wetland 18 and 37. This ditch is about 1 foot deep where it crosses Wetland
18 and 37. The ditch is designed to be as shallow as possible because the wetland areas it crosses
are areas of ground water discharge, and there is no need or desire to collect shallow groundwater
from wetlands. By constructing the ditch shallow across wetlands, the amount of groundwater
collected in the stormwater ponds during the winter months when it is at the surface will be
minimized, as will potential impacts to wetlands.

As described in the Natural Resource Mitigation Plan, the temporary ponds will be restored to
their pre-construction topography by regrading and backfilling with soft similar to the soils
excavated. Shallow groundwater and seeps that feed Wetland 18 and 37 will be maintained
through construction of the underdrain, collection swales, and replacement drainage channels.

The 1-foot contours provided on the design drawings show that the replacement drainage channel
depths are 0-3 feet in depth. The relationship of the swales to the downslope wetlands can also be
determined from the grading plan. Where the swale crosses wetlands, the west side of the swale
is shown to be at elevation of the wetland. Thus, water collected by the swale can disperse into
the wetland.

Sheet C8 of Appendix D to the Natural Resource Mitigation Plan shows flow dispersal trenches.
The flow dispersal trenches are not designed for inftltration. They are designed to allow water to
disperse over broad areas into wetlands. They are designed to avoid concentrating water in
wetlands, and represent an improvement in the existing condition where the culverts beneath 12
Avenue South concentrate water in several localized areas of Wetland 18, 37, and 44.

_._ The potential impact of permanent stormwater detention ponds on the hydrology of downslope
wetlands has been analyzed in the Wetland Functional Assessment and Impact Analysis report
(See Section 4.3.2.12 and Appendix I). Groundwater data for this area, in relation to the ground
elevation is shown in Appendix I and discussed in the Wetland Functional Assessment and
Impact Analysis report. Because of the excavation, a small indirect impact to the uppermost
section of Wetland 39 could occur where the pond is excavated below the elevation of the
wetland. Because Pond D has been designed to infiltrate water into the soft, and with an
additional orifice to discharge treated stormwater to the wetland, the indirect impact may not
OCCur.

50. See response to comments on Letter #7 (GeoSyntec).

There is no reason to suspect that the mechanically stabilized earth wall would be detrimental to
forest and shrub wetlands located more than 50 feet away from its base, or Miller Creek located
more than 100 feet from its base.

The plants and animals found in the project area are widely distributed across a very broad array
of micro and macro-climates over their large geographical ranges. They are expected to occur
from lowland areas of Puget Sound, through the Cascade foothills, and typically from northern

Oregon into southern British Columbia. Many species, however have even broader geographic
ranges, extending into and over the cascade mountains, into warmer and more arid regions of

Oregon, or into wetter and cooler regions of British Columbia. Even if minor microclimatic

changes were to occur near the wall, they would not be substantial enough to affect species
distributions or their biology. :,
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The wall would increase shading of the creek by up to 15 minutes daily. This would not be

expected to significantly affect the wetland or creek environment, as a tree and shrub canopy
already provides shade to wetlands and the creek. The wetland and riparian area of Wetland 37
may receive amphibian use due to the extended period of soil saturation and shallow (less than 2
inches deep) ponding that occurs on the site. The site conditions would not be expected to
support amphibian breeding,

Even if amphibians do breed in the area, and even if the wall were to delay the phenology (i.e.
egg development, metamorphosis, etc.) by "a few weeks," impacts to the species would be
unlikely. The commentor argues that if eggs were to develop later in the year, they would be at
greater risk to drying conditions in the wetlands, yet all hydrologic analysis of groundwater
movement into wetlands adjacent to the embankment have found the period of discharge to the
wetlands will be extended into the summer months. But even if temperatures were cooler and
egg development delayed, the cooler temperatures themselves would promote and extended the
wetland hydropedod because evapotranspiration losses by vegetation in the wetland would be
reduced.

The commentor also argues that the wall impacts of "cooler temperatures created by the wall

from shading effects" at some point, for unexplained reasons, will shift to "creating higher
summer temperatures" that could impact stream temperatures and biota. While the wall could

retain heat, the presence of a forest and shrub canopy over wetlands and streams will block
transfer of radiant heat to the stream. If warming were to occur, air convection would further
limit impacts by promoting warm air to rise up away from the creek and wetlands.

51. As explained in several responses above, the key in-basin mitigation for the project
includes:

- • stormwater and water quality management to protect the creeks and aquatic systems

• design Of the embankment fill to allow groundwater discharge to continue to support
downslope wetlands and aquatic systems

• replacement of filled flood-storage volume

• restoration of stream buffers to enhance and restore aquatic habitat

• restoration and enhancement to provide physical and biological functions that replace specific
functions affected by fill

• off-site mitigation to fully replace avian habitat function

52. See responses above regarding mitigation for wetland wildlife habitat functions at remote

locations to comply with the Federal Aviation Administration Advisory's Circular 150/5200 33
and to minimize the safety risk the traveling public.

As explained in several responses above, the mitigation as a whole will be timed, designed and
located in a manner to provide equal or better biological functions than currently exist.

53. The Port is proposing a combination of ponds and vaults to detain stormwater for the
project. Stormwater vaults will not attract, trap, or provide habitat tO wildlife for several reasons.
Where open water is present for short duration, storm water ponds will be netted to prevent use
by birds. Vegetation management.in stormwater ponds (frequent mowing) will further reduce use
by birds and other wildlife. Since stormwater ponds are not "wet ponds" they will lack aquatic
habitat that could attract amphibians. Stormwater ponds would not be accessible to fish due to

the gradient flow conditions of out-fall pipes and will be managed according to the Wildlife _
Hazard Management Plan, which may include the use of netting to prevent use by birds.

,_ Vegetation management in stormwater ponds (frequent :mowing) will further reduce use by birds
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and other wildlife. Since stormwater ponds are not "wet ponds" they will lack aquatic habitat that

could attract amphibians. Stormwater ponds would not be accessible to fish due to the gradientflow conditions of outfaU pipes.

54. The habitat and ecological value of wetland mitigation at Vacca Farm is explained above.

The peat soil at the Vacca Farm site is identified as "Rifle" peat, a fibrous, woody peat. It forms
in depressions on glacial outwash soil series such as the Vashon advance outwash (a medium
dense sand soil series mapped in the vicinity of the Miller Creek Valley). The characteristics of
the peat include moderate permeability (for example, the Soil Conservation Service estimates the
permeability of similar peat soils to be on the order of 0.63 to 2 inches per hour). An estimate of
field capacity based on the Soil Conservation Service data is 0.4 inches/inch, indicating that a
considerable amount of the soil moisture will be retained after gravity drainage from the peat has

ceased. In comparison, the underlying dense sand in the outwash material has permeability
estimated at less than 1.4 inches per hour, and an available water capacity about 0.1 inches/inch.

The quantity of peat removed that could potentially provide water storage is 10,000 ey, and
represents a potential volume of 108,000 cubic feet of water if filled to capacity. Assuming the
total porosity of the peat is 0.8, the peat could store 108,000 cubic feet of water [10,000 x 27 x
(0.8 - 0.4) = 108,000]. If the rate of release to the creek were uniform over the dry months (May-
September), the average dally flow would be on the order of 0.008 cfs [108,000 cubic feet/(160
days x 24 hours x 60 minutes x 60 seconds) = 0.008]. This estimate is high because it neglects
the evapotranspiration losses of water to the atmosphere instead of the creek and the timing of
release of water from the peat to the stream.

The timing of the release of water stored in the peat is not likely to be uniform throughout the
summer - most release would occur during late spring and early summer, prior to minimum

.... stream flows. In fact, the observations of irrigation on the site during the summer months
indicated that due to evapotranspiration and a relatively rapid release rate, water storage in
surface peats is beneath field capacity by early summer. Thus, the potential impact of peat
excavation on low stream flows is likely considerably less than 0.008 cfs, which is immeasurable
and insignificant compared to the lcfs minimum flow of the creek. However, the potential minor
losses in lowflow due to peat excavation are mitigated by removal of water withdrawals from
Miller Creek.

55. Wetland hydrology at the Vacca Farm site is supported by high groundwater elevations,
with minor contributions from overbank flows.

The wetland will not receive water only during extreme storm events (see Chapter 5 of the
Natural Resource Mitigation Plan). The channel is designed to overtop its banks at flows greater
than annual peak flows. In addition, the wetlands are largely maintained by a high ground water
table on the site that is present due to groundwater discharge and not flooding by the creek
channel.

Micro-topographic features have always been planned as a design feature of the Vacca Farm
mitigation as explained in the Natural Resource Mitigation Plan. Details showing the
construction of micro-topographic features were added to the plan sets of the Natural Resource
Mitigation Plan in response to the request from Ecology.

The wetland mitigation at Vacca Farm is not designed to convey water and maintenance of
wetland functions is not reliant on.the wetland 'conveying' water. The wetland is not designed to

pond water for long duration.

The floodplain is designed to drain water back to the creek channel as flows in it subside and to
prevent long-duration ponding on the floodplain that could attract hazard wildlife. The design of
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the floodplain and swale, in conjunction with the dense forested/shrub wetland vegetation to be
planted will allow flood waters to drain off the site without attracting hazard wildlife.

See the responses to Letter #14 (Sheldon) for a full explanation of the channel design, peat soils

and geotextile 'liner.'

56. These impacts will be avoided through the use of temporary erosion and sedimentation
control measures, fill criteria, or mitigated as described in the Natural Resource Mitigation Plan.

57. Indicators such as existing vegetation, soils and hydrology provide the basis for
determining if wetland hydrology is sufficient to maintain existing habitat functions post-project.

See response to Letter #14 (Sheldon) on pre-project monitoring.

58. The commentor's remarks regarding fill of perennial seeps are incorrect. The portions of
Wetland 44 where fill will occur are located upslope of perennial seeps. The fill would affect a
channelized portion of the wetland that, primarily due to stormwater runoff from streets and
conveyance through culverts has concentrated to form channelized flow. During winter months,
some soil water also seeps into this portion of the channel.

Headwaters are defined under Corps regulations as the point on a non-tidal stream above which
the average annual flow is less than five cubic feet per second", since the channel in question has
flows much less than 5 cubic feet per second, it is above this point, and above the headwaters of
Walker Creek.

The two channels discussed are mapped as perennial on Parcel 496, which is located downstream
of Parcels 494 and 493. Permanent fill will not extend westward from Parcel 494 or 493 to Parcel

496, and thus will not be placed in channels with perennial flow.

-'_ The hydrologic functions of the portions of Wetland 44 that will be filled for the embankment
) will be maintained by the design of the embankment fill as described in the several hydrologic

evaluations of the embankment and previous responses. This design will allow groundwater to

infiltrate into the embankment and recharge existing soils, move downslope, eventually
discharging to Walker Creek. The project will eliminate channelized storm runoff from 12
Avenue from entering, and the hydrologic properties of the fill could enhance the hydrologic
condition of Wetland 44.

59. Mapping of the Walker Creek channel west of highway 509 was removed because the
channel location is not known and is discontinuous (there is no channel at Des Moines Memorial
Drive). The channel cannot be discerned from existing aerial photographs, and historical

photographs suggest the creek was confined to an agricultural ditch.

60. See response to #58 above.

61. The Port has complied with Clean Water Act 404 guidelines to avoid, minimize and

mitigate for unavoidable impacts (see Table 4.1-1 of the Natural Resource Mitigation Plan and
Chapters 3 and 4 of the Natural Resource Mitigation Plan).

See responses to comments above.
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