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ReviewCommentsonthe LowStreamflowAnalysis- Summer
LowFlowImpactOffsetFacilityProposal,December2001

Underlined text include editsmade _,i,ncethe February 19.thdiscussionwithEcology, Portof.,_eattle,and
.Portconsultants.Theunderlinedtextrepresentsa _ of thereviewersunderstandingof discussions
andclarificationsprovidedat theFebruary19_ meeting. The purposeof themeetingwas to provideverbal
feedbackon the initialFindingsof ourtechnicalreview of the currentlow-flowplan. ThePortis in the
processof investigatingthecomments andrevising the plan accordingly.Materialwasreceivedat the
Februa_ 19_ meetin_andelectronicfdes receivedFebruary22_+on CD-ROM.Thesematerialshave not
beenreviewedto date. Additionalcommentsmaybe fQrthcoming.

ReviewScopeand Limitations
The December2001 Low FlowAnalysisFlow ImpactOffset FacilityProposal(Low FlowReport)hasbeen
reviewedagainstthe currentconditional401 Certificationand10/30/01 facilitatedmeetingnotes. Review
also includesanevaluationof consistencyin hydrologicmodelinganddemonsiratlonof feas_ility to
achievetheperformanceobjectivesidentifiedby the WashingtonSta1_Departmentof Ecology (Ecology)
andPort of Seattle (Port). TheLowFlow Reportsupplementsthe Port's Conga'_ensiv¢ Stonnwater
ManagememPlan (SMP).

Thesereviewcommentscomprisefindingsandrecommendationsfor Ecology's considerationof the
revisedLow FlowReport'scomplhnce wi_ applioableconditionsof 401 Certification.Theconclusionof
thisreview is thatadditionalrefinementsareneededpriorto concurrencewith therevisedimpactnumbers
in MRlcrCreek, andfor demonstxationof sufficient and fimolywate_collectionforWalkorcreek.
Additionaloon_nentsdirectlyrelatedto theupdatedreportandmodelingwork arealsoprovidedfor your
comideration,

"' King County'sreview hasboenlimited1othe HSPFhydrologicmodeling,the impactassessment,andthe
conceptualdesign ofrehted faoilities. With the exception of the externalHSPFhydrologicinputsand
outputs,thereview of the cmbanlanentmodelingisperformedby Ecologystaff with expertisein that area.

Reviewofa stormwatormanagementplanis primarilya review of designconceptsand assumptionsto
determineffthe proposedmitigationsdemonstratea feas_le approachto comply with the identified
performancegoals. As the proposedMastexPlanUpdate (MPU) developmentprojectsmove fromthe
planningstagesto developmentof constructionplans, the proposedlow-flowmitigationsmay need to be
updatedtoreflect any changein conditions. Priorto conslruotionof specificprojects,additionalreview
andapprovalof the final constructiondrawingsand associated teclmlcalinformationreportsis typically
performedby local permittingagencies. A similarprocessis recommendedforthedovolopmeatproposah
coveredby the401 Certification.It isrecommendedthatEcology andthePortdevelopaplan to oversee
andmonitorcompliancewith the mitigationsset forthin the StormwaterManagcncnt Plan andLowFlow
Report.One optionis to create an Ecology "ComplianceT_rd', represontingd_ necessarydisciplines, to
workwith thePort to achievecompliancewith the goals and objectiveshid out in the SMPandrelated
documents.Oversightandmonitoringarekay elementsto successful implementationofauy stormwater

ra_nagementplan. ]Above discuss/onis mostly repeatedfrompreviousreviewcuramonta. Notdiscussedatmeeting.
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1. Walker Creek comments include,

* Reservestorage filling analysisassmnea11,5 antesoftn'bntaryimperviousarcs from SDW2subbasm.
This isnot consistent withmodeling that shows 7.5 acresofimpervlous wig be tributaryto reserve
storage vault,

• Reservestorage filling analysis assumes 14.6 scats of m'butm7imperciousarea willbe collected from
b-'DS3Asubbasin. No detailsfound to deanomt=atehow this willbe accomplished, Note: needs to
deanonswatethe captureof wintervolun_ only,

• Vault fi?Llinganalysis is showing upto 213 days to fill thevault. Rev_ewer'spreferancewouldbe to
avoid fin timesgreaterthan 60 days.

The..'.mdicafiot_was thatthetablesummarizingthe fillinganalysishas incorrectnumbersindicatedfor
thetrlbutarv_¢a. The actualfillin_analysis assumed-16.3 acresof h'anerviousas indicated,iu
AppendixJHSPFinputfile (name eitherIMPFILL,INPor]},1PLOW,???),This 16.3 acresof
_m,=pcrviousis locatedin SDS3A subbaglnnorthof catchbasinSDW2-9. Thecollecfionpoint is shown
on modifiedgradingplansheet C122 fAnocndixF_.

Followingreview commentsmade.

Tableshowingfill timosshouldshow correctacreagesused_ _4_alvsis.
Themappearsto b_ additionalimperviousarea(outsideof thefill embanl_neut)ulbutaryto this
collectionsystem,
Recommendavoidingfill "tithes_eater than60 days. Discussionj_lcludedanevaluationel'how many
yearswouldhavehodfdl timessignificantlylongerthan60 days, ifaualysisstill reportsfill tin_,

) greaterthan60 days.
Planshould_ndude_omediscussionof the operationof thenmuuallycontrolledseasonalflow-splRter
in catchbasinSDW2-9. Theobiectlveis to capturerunofffrom_ WalkerCreeknon-conti_uous
groundwag=r_sin durin_thewinterstormseasononly.

• ComparLsonof 1994HSPFmodels (SMP calibrationmodeland currentlow flow model) shows a _t
reductionofouly 0,2p='vlous groundwateracres(0,025%reduction).Thisminorchange in lanrlc,ovm"
appears inconsistentwiththe 0.03 efs loweringof the simuhtcd2-year"/-daylow flow 0.8%
r_laction).

ResponseistI_atthenon-conti_ousgroundwaterPER.LNDp_vid_smoreunit-a_¢_baseflowthan
_om_other PE_Ds. TheundatedL_zounc].W_terrouEngandlandeoveranalysisrecruitedin a
reductionof the non-con_figuousgroundwaterPERLNDwhich i0 indicatedto be respons_'blefor tl_
_educllonh. the simuhted 19942-year7,da,/low flow.

• The 47 year flow f_equeacyanalysisandoccurrencedistr_ution chartforWalkerCreek(1994
eol_liflons)OlLrrentlyshows 17annuallow flow eventso_tm'ing inJune/July, This is verydiff¢1_lt
than informationpresentedduringthe2001 facilitatedmeetings,whenthe August 1 startdate was
proposed. If the_dat_ flow fi'equencydatais correct,some considerationshould be givonto the
implicatiomon the proposedmitigation,

Indicationis thattheproblemhasbeenresearchedandtheflowf_ou_ncyanalysisincludedin the
12/01 low flow reportis inaccurate.

• HSPFparametersettingsused for low flow analysis werefoundto beeonsistantwith SMPoa]_zation
A di_culty des_-beA in the cah'brationwork was not being able to generate-enoughvolumef_omthe
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basintomatchobservedflows.ThisisapparentintheAppendixA hydrographcomparisonsandTable
": 3-5summarytable.A poss_lesourceofadditionalstreamvolumehasbeenidentifiedbypubRc

c.,:._:=_'.heACC astheIWS storagelagoonswhichwereunlinedduringmuchofthecalibration

period.TheupgradestotheMS treatmentfacilityarenotdefinedasamasterplanprojectand
thereforenotincludedintheSMP orLow Flowreports.]LflWSlagooninfiltrationisincludedin1994

conditions,sregulatorydeterminationwouldneedtobemadeastowhetherIow-_w mitigation
wouldbezequixedforthisnon-masterplanIWS liningproject.Ifnomitigationwouldberequired,itis
d_cult topredict whetheraccounting for othersomces ofbaseflow in the cah_¢ationwouldchan_e
the low-flow impactnumbers.

Thecurrentrevisedmitigationproposalprovides low-flow offsetmitigationfor 100 acresof lost
perviousgroundwaterarea.Note: externally modeled embankmentareas are conslderedperv_ouain
thissummary.

R¢cnmmend_tionwas ro_dethata validationreportbepr__._d toevaluatethe revised 1994condition
model_(all threestreams_a_n_t theSNIPI994 calibrafcmmodels_nddeterminewhetherthebase model
calibrationsshouldbeadinsted.

Otherproblemswiththeobs_rvfd_tA werereportedby themodelerandincludesummerperiodswhere
recordedbaseflowincreasesacross_ low-flow season.ModelerindicatedthattheHSPFgroundwater
storagedecaycoo.fficientsc_-,oturod_cethisresult,andthisobserved¢_a_gi_inconsistentwithotheryears
andtypicalstreamresponseinthisre,innPortions0f.theobservedrecordshowchan_esto observe.el
baseflow not crm__i_tentwithn_ormal_hydrologicresponse.(e._.. small summerstormsgeneratin_si2ntficant "
_.d immediateinerease inbaseflgws). Mnrl_l_ also_n_icateddiserepanciesexist betweenthe _au_e
recordandm_mmllycollected measure_mo.n_attheeaugelocation. Discussionswithsh-eamgan_in_staff
indicatedthefocusof the g_,/n_r stationwas to collectveak flow data. Withouta constantcontrolled

") _oss sectionatthegauge, the accw_Y of observedlow flow recordis questionable:

Febru=y2_,2002 2 [
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Miller Creek comments include,

• Thepointofcompliance(POC),definedatSR509crossing,shouldincludeMC7B andMC7 inthe
1994HSPFstreammodel.TheareaassociatedwiththeMC7B subbasin(1994model:46.5
perviousacres)becomssthe2006SDWIB subbasin(groundwaterincludedtoPOC in2006
model). Perhapsthepoint of complianceinthe HSPF modelshould be the outletof RCHP.ES16
in both 1994 and 2006models. An additionalbenefit is thatRCHRES16would also include the

MC7 subbasinwhich loses4 tmadous groundwateraerosandwas found tobe thefurthest
downstreamsubbasinsubject to STIArelated landcoverchanges, (-50 pervious aerss)Note:
RCHRES15would include aubbasin#110 (also east of SR5Og)thatshould not influence impact

analysis since MI Odoes not involveSTIA related landcoverchanges. SameforM16. ]

• PERLNDS0dischargesshould be routed to the appropriatedownstreampoint (e.g., KCHRES35).

• Thenew enLh_nkrn_ntmodel surfacedischargetimeseriesshouldbe routedto thesamepoint as
othersurface discharges(SDWlA=RR247 ratherthan RR47and SDWIBffiRR570ratherthan
RR257). Cmrentroutingbypass flow-splitt_s which serveto proportionrunoffto be infiltrated.
Nots: Pervious embankment areas removed couldbe reinstatedwith Flat OutwashGrass 8URO

parameter .vetting.fromthe embankment recharge analyMs.7"heeffect on infiltrationfacill_
groundwaterrecharge wouM besmall, but wouldcomplete thesurface runoff water balance.

• PERI2qD80should not receive directprecipitation.PBRLND80 should onlyreceive
embankznentmodel tlmeseriesof groundwaterseepagefrom drainlayer. (i !4.8 acres)

_* Underfuture2006conditions,thetotalacreageofsurfacdinterflowrunoffthatwasconfirn_d [
removedfromtheHSPFstr_immodelwas113.05acres,Runofffromatotalof114,81acresof

-. ) embankmentwas importedinto thestreammodel. Thedifference is sm_!! andmaybe accounted
forinthenewlyad_d.deflnednon-contiguonsgroundwaterareas.However,theAGWO l
componentof 72.48 acres of PERLND45needs to be removed. (Total swing of~238 groundwater
acres (50+114.8+72.5)in model. Note:~127.5 acrenet change to Table 2 groundwater).

The aboveproblemsbadbeeninvestigatedvrior to themeelini. Therewas concurrencethatthese
items nc_ to beaddressed. Themwasdiscussionaboutthe signifieat_¢0fthese changeson low
flows...Modelerindicatedthatthe,rewererca_m to believetheeffect on theanalysismaynot.be
assignificantas reviewcommentsmightindicate, l_.prexample,PERLND80 receiveslateral
gr_ndwater inflow whichshouldreducethe.affectof thedirectpre¢ipi.mtlon,PERLND45._loes
not generatemuchbaseflo.w..

RecentACC commentsincludeLeportsofdlscr.epanciesbetweenthe2000Ecelogyembankm_,t,
stq_dNandtheHSPFmode!L.gvefformedin the low-flowanalysis. This wouldaffectthelocation
of thePERLND80groundwatereutfalls. Theabqvereview corm_nts includemovi.ngthe
pERLNDS0outfaUfurtherdownstream_However,tl_ abover_viewcommen_ indicatethat
PERLNDS0shouldd_chargeto thesame streamreae.hesasusedfor thesan_._eo_ravhiealarea
undertheSMPcal_rati0p andt_re-lPOst-conditlonmodels. Nearlyall of theRmedelayand
attenuationassociatcdwith_roundwatoreecurs in thePERLND muting,asopposedto the
relativelyfree-flowingstreamreaches, The abovereview,,commentsareinteudedtoensurethat
all STIAlandcoverchangesareaccountedfor withthe in-streamlow-flow comparison.

• Theresponsetorequestforclarificationonouffalllocationofdrainlayercollectionswaleswas
notfound.

Thisissuewillberascarchedandclarified,Thiscommentconceamco[Ic.ctionswaleslocatedat
the,Northwesteemcroftheern_nkmmiL
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Facility Proposal- Port of $eau_e- ParamctrlxInc,

: * HSPF parar_ter settings used for low flow analysis were found to b0 consistent with SMP
cah_rafion. The Appendix A hydrograph comparisons and summary table show a reasonable
match to obsarved gauge records. The current revised mitigation proposal is based on an increase
of 55+ acres of gained pervious groundwater area (see above comments). Note: erternal_
modeled embankment areas are considered perffo_w in this summary.

Discussion included the reviewers recommendation that a vafidafion report be prepared to
evaluate the need to refine the model cal_tation b_ed on the updated 1994 landcover and
groundwater routing.

F_bro_, 2o02 4 ]
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3. Des Moines Creek comments include,

• The comparisonof simulatedand recordedstreamflowdata is providedatgaugesite 11C. This is
the TyeePond (east fork) gaugeratherthnn thegolf colltse weir(gauge 1IF) wherethe point of
compliance hasbeen defined. No data ordiscussionwas foundin the low flow reportcomparing
the revisedexistingconditionsimulation of low flows againstthe Tyee GolfCourseweirgauge
data

Commentdiscussed. The 1IF _auge__w_not usedastheneriod--of-recordforrecordedflows is
not within the 1991-1994timeperiod.

, A permitconditionrequestedthat DesMoinosCreek facilitiesbe evaluated foran earlierstart
time. This requestwas inrospometo informationindicatingthat there wouldbe a month,or
more,of storage loft in the vault at the endof currentproposedoffset period. The futurecondition
with offset shows similarbase flow redactionsin July thatperhapscouldbemitigatedwithan
curlierstarttime,without losing mitigation laterin theyear, No indicationin the currentreport
that this issue was evaluated.

This issue, documeutedin previousreviewcommentand.permitcoudition,willbe evaluated.

• Both reservestoragevault outfalls arenot directlytos_cam, butratherto the edge of wetland
areas. While both wetlands(Wetlands44 azaiNW Ponds) typicallyprovidebase flow discharge
all year, the wetlandedge in late summer couldbe expectedto absorba significantportionof the
proposedlow-flowoffset mitigation. ForDes Moines Creek,a preferredoutfalllocation wouldbe
to an in-sueampointdownslreamoftha ponds (v.g,,neartheconfluence).

•i Thiscomment will be investigated.The existing SD84 outfa[llocationwouldm'ovidea more
directin-streamdisch_ar_gepoint. Indicationwas thiswouldbe inve_gated. Also.therewas an
;nclicatJontha..t the$DS3 outlet swale(currentlow-flow discharge13olnt)may havea contirmou.s.
flow source.

Review eommeutremainsthata moredirectouffalllocationis reoonamnd_d.Monitoring
programshouldincludesome manner of de_rminin_ success in deliveringthe offset flovfs,_othe
nataraldraim_esystem(e.g.. streamor oven-waterl_ortionof wetland).

ForWalkerCreek,the firstappearanceof thestreamis believedtobe where Wetlands44
discha_es underDes MoinesDrive. The currentlow-flowoutfalllocationwill be to theopen
channelservingto collect embankmentdrainlayer flows. Thischunuetshould be flowing year
roundf_omthe embankmentund/oroffset flows. Theproposalto dischargeoffset flows combined
with this continuousdischargeseems reasonable,butmonitoringplan should includea proposal.to
confirmoffset flows arereaching the naturaldrainagesystem.

Co-_-nt discussed.Men,totingprogramshouldincludesome mannerof determinin_successin
deliveringtheoffset flgW_t0 naturaldrainagesystem.

• HSPFparametersettingsnsedforlowflow_alysiswerefoundtobeconsistentwithSMP
cah'bration,Thisisessentiallythesamecah_oration(HSPFparametersettings)usedintheDes
Moines CreekBasin Plan. However,landcoverdataandgroundwaterroutinghas beenrevised
considerablysince the basinplan model. Appendix A now includeshydrographcomparisonsfor
Des Moiacs Creek. However,hydrographsandsummarytables arenot forthe gauge nearestthe

i) pointof compliance,but ratheruse the upstreameasterlybranchgauge. The low flow comparison
datashows a less than good matchto observedgauge records. It is difficult topredicthow
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additionalcah_bmtionrefinementsmightaffectthe low-flowrm'tigationproposal. Thecurrent
revisedmitigationproposalisbasedon a reductionof 90 acresoflost perviousgroundwaterarea.

Reviewcommentdiscussed. Itis difficultfor reviewerto notacceota developmentproposal's
cal_Hon thatis cons;_stentwiththefinalbasinplanperformedby Kin._County, Thevroposed
mitigationshavebeenfoundto be generallyoon_i_tentwiththebasinplan perfgrmanceobjectives
forflow consols.

Thereasol_,for thevoor matchshouldbe evaluatedaspartof the recommendedevaluationof the
ram/ficationsontheexisting calibrationconsideringtherevised 1994 landcoverand_roundwater
ronfin_. Theexistlngh_;a planmodel calibrationamLgroundwaterroutingshouldbe includedas
abaselinecondition.

Febmary2_3-gg,2002 6 [
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4. Water QualRy comments include,

]P_eface:Reviewerhas no datato indicatethatthereservestoragewaterwillhave quality_roblerns. The
reservestoragevaultsaxefound,tg,.be aeneraLlvconsistentwiththeKingCountydesigncriteriafor
wetvautts.Monitoringdataon wetvauhdisc___gesis limited. A requestwasmadeforthereviewerto
researchavalhhle wetvaultmonitoringdata.Therehasbeen somedatacoLlectedon Bell¢,yCe'sLakemont
Parkwctva_t, butthefinal reuortdoesnotincludefieldmeasurements,suchaspH ortemoerature_There
was alsono dissolvedoxygenresultsreported, An _auirv hasbeenelated withtheCityof Bellevueto see
_f_ere wasadd_ficmaldatacollectedandnotreported.Pollutantconcentrationdataisrepox_Ledbu,t
diA'eFencesin the landngeandtxea_tmentfacility sequencesmakesreviewerskeptical thatthisworld
reliablypredicttheconditionof theairportres,e,rv_estoragefacilities. Lakemont.fanilitvsequence;
wetvault,nandfil.ter,flOWcon_ro].STIAfacilityseouonce:biofilter,wetvault_'reservestorage)lflow conlxol.

• Reservestoragevaults act as flow-through witha seconday dischargeof stored waterthroughthe
detentionfacility, Underthe contingency that theremay bewaterquality issues with the reserve
storage,monitoringand treatingoniy the low flow dischargeis a concern.

Discussedreviewerpreferenceto maintainthereservestoragewg,terqualityin a dischaz_eable
conditiondueto flow-thrqu_ghconfigurationwithalternate outlet. Thediscussionincludeda
proposalto t__kethereservesm..ra_geoff-llneonce _11. Reviewg indicateda _referenceto have
tom-over and flow-through conditions for same reasons as wetvaults. It i_recommendedthat
monitoringplanincludeperiodicchecksof reservestoragewaterQuality,ratherthanlimiting
monitoringto onJythe low-flowoutl,,et

• Therevised conceptual_'awingsshow sevend walls, effectivelycreating long flowpathswith
length-to-widthratiosgreaterthan 5. With this design,the elevation oftbe inlet pipe is of lesser

) concern than with othervault configurations.

• Therevisedconceptualdrawingsshowa substantialamountof contactarea betweenwaterand
concrete. If water is exposedto hare connote for extendedperiods,highpHconditionsmay be I
created, k is reco_-Jended that the proposedwaterqualitymonitoringbe expandedto include
monitoringandreportingofpH results. Also, it is recommendedthatconsiderationbe given to
coatingof reservestoragevault walls to avoid extendedwater-concretecontact.

Indicationis thatmon!torin2elanwill be revisedto includeDHmonitoring.Additionally,the
commentrelatedto thecoatingof vaultwalls will be considea'edaspart0f conslruction,orasvart
era contingencyplarL

• TheKingCountySurfaceWaterDesignManual(KCSWDM)recommendsrecirculationpumps
whenwetpooldepthsaregreaterthan 6 feet, This wouldincludeboth facilities. This
reconnnendeddesign criteriamaybe di_cnlt to implementwith the enhancedtowpath
con_gumtionof the vaults,

• Finaldesign andO&Mplan wMneed tomake provisionsfor annualmaintenance. With
maintenancescheduledto occurduringwet season, therewill need to beprovisionsforreserve
storagedrawdownandposs_ly bypass. The need for specialdesign considerationsandoperating
proceduresshoRldbe consideredto ensure surfacewaterdischargesassociatedwith drawdownand
maintenancewillmeet applicableflow conlrol andwaterquality standards.

.All..of theabove commentsdiscussed.

February2340,2002 7 [
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5. General Modeling comments include,

• Reviewert_|nkgthe futureconditionhydmgraphsareimportantdocmncntationof the low flow
planandshouldnothavebeenremovedf_omthereport.

Itisreportedthatthesehydrographfigureshavebeenupdatedperthenewsimulations.Indication
is thattheywillbeincludedinthereport.Reviewerpreferencewouldbeforinclusionashard-
copyaswellaselectronicfiles.Note:Itispo_viblethatthesehydrograplt_were.j_cludedwiththe
electronic/Hes receired on J.a.nnarg25_.

• ItisrecomraendedtohaveonlyoneHSPF slreammodeldefining1994existingconditions,used

forthe low-flowR_portandfor thebase cab"oration,asdocumentedin the SNIP. How would the

new 1994landcoverandgroundwatermutingaffectthebasecal_rations? l
lSccrecomraendafio.P4.,foravalidationreporttoinvesligatetheneedtorefinemodelcalibrations.

* Note: current analysis shows_ame impact level at calculated2-year levelandfor the greateat
annual d_erenee of4-year teatperiod. Whereimpactassessrn_t is basedon 4 yearsof
en_bankmentdata,thepreviouslyacceptedapproachwastousethegreatestannualdiffer_nc¢(out
of 4 years)m defineimpact.

Discus.sc..d..Noactionrequested,butreservesthefight to perform,'m_pactca.lculationas am-tedto
duringthe 20(}Ifacililatedmeetings.

• Section 2,5.2 providesresponse topermitcondition askingwhatr_lu_ons in in-strem low flows
look llke in the s_'cam. Review commentsfocusedon the earlysunnnerperiod where flow offset
is not proposedandfutureconditionhydrograpbs(previoussubmittalonly)showed similar
magnitndereductionsinbase flow.

"The latespring and earlysummer periods are when fish typically grow at the greatest
rate. It is difficult to putthee early summerhydrologic changes into perspectivewithout
an evaluation of what these flow reductionswill look Ekein-_stream.Will fishbe forced
intopools at times they currentlyare not? Will the number of available pools be
reduced? Will this change the spatial dislr_ution of fish? Will juvenile fish be subject to
increasedpredation? Will the_ be impac_ to invertebratediversitymad/orabundance?
Will therebe shifts in timing and duration of insecthatches?"

The analysisprovidednscs between 1-3 cross sectionsper slzc_tnmadassociatedrating ourv¢_for
thatsection.Theratingcurvesappeartobe averagedintoasingletaringcurvefi-omwhichan
averagechangein waterdepthandwidth arecalculatedandgraphicallyscaled. Thcxeareno
biological conclusionsdrawnfzomthe analys/s to answerquestlomraised orto supportthe
positionof no biological impactsRein base flow reductions inearly summer. (See alsoWalker
Creekmodelingcomment).

No actionitemdiscussed.Reviewerdefersthe,usefulnessofthisanalysistoEcologystaffwith

biologicalexpertise.Reviewertmderstandsthesubstantialamountofdetailneededtodevelop
results suooortiveof mcanJ_fulbiologicalpredictions. Thedeterminationas to whethermore
detailedevaluationsbe performedshouldbe contingenton whetherthercs,ul,.Is willbe usedin
decisionmaking. InDes MoinesCreek,the0.08 efs reductionin baseflowavvearsto accountfor
as muchas 25%of the in-s_'eamflow at20O_,S.treet(e._,.July 18. 1970). From another
perspective,in someyearsthe offset flows fcurrentlyp.mposed.t.ostarton July24 ) ispredicted to
comprise 25% of the totalin-streamflow. Ofcourse,theabovepercentageswould diminls.h._f.¥OU
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/ loolc_edfimherdownstr_:_mThisrevieweris notabletodrawbiologicalconclusionsfromthese
predictedhydrologicchanges. BoththePortandEcolo_'vindicatedtheywould consulttheir
biologicalexpertsto determinetheneedforfurtheraction.

New CommentNot Discussed: Althoughindicatedinmultiplelocations_.a..tthepredicted
ch,n_es m wettedstreamchannelwidthsanddepthsaredrawnto scale in Figure2-5. TheDes
Creek_d!b reductionm!._.ricallv indicatedis _reaterthanthe_ranhicalrevresentation.No
actionrecommendedffaddifionalanalysison thissubjectisnot requested.

6. GeneralMonitoringcommentsinclude,
t

*,. ,,Theproposedembankmenthydrologicmonitoringappearsto be limitedto one-time post ]
eonsauctlon infiltrationratetests. The low flowstudy's characterizationof embankment
infiltrationandattenuationshouldbemonitoredover time to supplementmonitoringof the
activdy managedlow flow offset facilities, Monitoringshould includedata collectlonwhich
relate to operational infiltrationperformance,liming (attenuation)of embanlanentdrainlayer
discharges,anddeliveryof offsetdischargeto stream.

Commentdiscussed, l._iieationwasthata moresubstantialmonitoringstrategyforthe
embankmenthydrologicperformancewouldbe investigated.

Addifinnalcommentdiscussed:Thiscommentwasraisedheredueto theconnectionto the long-

term,performanceof,theembankment(in manvwa_ now serried,as a.st0Tmwaterfacility3.Past
revieweomme._tshaveincludedtherecommendationthatinfdtrationtypeBMPs beusedto
encourageinfiltrationintotheembanlrmomt,Inresponseto a reviewcommentandassocia_d....

j permitcondi6o_n_a 2000 _o was includedwh;¢hdiscussesso,me e,x_t_agdesign feat'aresincludedon the embankment.Ther_.mo fartherindicatesthat artificiallyincreasingtheamount

oflnfiltration may create_hilit? problems.Additionally,problemsmaybe experiencedif the
embankmentwereto havea restrictedoutlet Reviewerdoes not feel thattheuse ofsimvl¢
infiltrationBMPswouldviolate theserecommendations,butratherwouldprovide increased
a_-rLn_ethattheembankmentinfilwa__onass_!mptlnn__arerealized. Discussionincludedseveral
reasonswhythisrecommendationwillnot be implemented.

7. Embankment Model comments include,

* Available embankmentrechargewas caloniatedby summingimperviousSURe runoffwith
perviousAGWIrunoff, An alternative approachwouldhavebeen to introducetheimpervious
SURO as surface lateral inflow (SURI)and thenuse the resultingAGWI timesedes. An
independemtevaluationof the two approacheswasperformedand includedan infillrationrate
filter(k=135x10^-4 era/see) asdeson'bedwas used.The two approacheswerefound to generate
similarresults with the methodused generatingslightly more wateravailableto the embankment
thandid the alternative approach.

• Figure5-4 shows Slice 1Model Output for Test Period1991-1994representsthe discharge f_om
the deepest embankmentcrosssection, However,the drain-layeroutflowtimeseriesis shown with
a very flashy response. Thisdoesn'tappearto be consistentwith understandingof ahomogeneous
embankment. Possibleproblemswith this timeseriesshouldbe investigated, To a lesserextent,
theseepage(downwardflowthroughtill)timeseriesisalsoflashierthanother=osssections,

This is due to the presence of type1 fill materialbehindtheMSE wall, This fill is flee draining

which pr0dueesthespikinessof thedrainlaverdischargetimeseries,
i
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* Results and statisticsshouldbe based onthis sametestperiod. Forexanvle, references to Table
3-1 indicate that the L,fflow mass balancenumbers representthe 1991-1994 testperiod. Response
to inquh'yindicatedthe volumes shownin Table3-1 includethe 7 year wet-upperiocLResultsand
statisticsshouldbe limited to the4 year lestperiod, thcefore ieprcselztingonlythe flows imported
into_e streammodel.

, Oflnterestwouldbe themassbalan_ informationoftha embankmentmodeloutflowfiraeseries
for the same testperiod. Thiscouldbe added to Table3-1.

* The embankmentmodelreport(Appendix]3)indicatesthatthe embankmentmodel generatedi%
morevolumein Miller and4%morevolume in Walker. Thismaybe duetochangesbetweenthe
emb,nkraentwaterstorageat thestar,finish of the simulation. Some increasein volumeseems
reasonableforthisreason. The reasonfor thevolumechangeshouldbe confirmed.Do these
numbersrepresenttestperiod 1991-1994only, ordo they include the entirewet-upperiod?

. If the embankmentmodelsarerunagain, the testperiodshould beextended2-3 monthsto ensure
inclusion ofthe low flow eventassociatedwith wateryear1994.

All of theaboveobservationswerediscussed,andwerep.reviouslydiscussedwithEcology's
_ch_.cal reviewteadfor theembanknmntmodeling.

8. Specific Clarifications included below,

• Page 1-2#5: Reviewercontendsthat infilkationfacilities woreof significanceinthe previous
low-flowplan. As noted in theprevious low-flow comments,si_iflcant areas outside the

) embankmentfootprintwill continueto drainto these infiltrationfadllties. The extranon-
infiltratedvolumecoming off the surfaceof the embsnLcrqeatwouldconstitutea smallpercentage
of the totalinfdtratedvolumein thesefacilities.

Commentdiscussedandgenerallyagreedwith.

* Page 3-3, Section3.4.1 - State_t thatfaoRitleshave been designedtobe retrofittedaocordlngm
the2001 EcologyStormwaterManualgeneratesthe following conmaents.

• Enhancedwaterqualitytrealmentis only shown for the low-flow offsetoutlet. Water
exitingthe r_servestoragevault intothe flow oonRolvaultwouldbypassenhanced
treatmentandmonitoring.

• The enhnncedWQ treatmentis shown to indicatefeasibilityof retrofittingthe proposed
system,ff monitoringdatademonstratesa need.

, Unclear whetheradequatefail exists for a SDW2 filter.
* Maintenancefeasibitity m_ybe a coneerafor the SDS3Rlter, since the filteris

approximately30 feet below existing grade.
• Review of the filtersagainstthe Statemanual'sperformanoeobjectivesanddesign

criteriawas notperformed.
• Alternativesexist to basicsand filtrationthathave been shown to efft_'tivelytarget

particularpollutantsof interest. Forexample, improvedmetalsremovalhas beenshown
with leafcompostbased filtrationmedia,wltiIe analternateiron infused mediawo_.d be
recommendedforimprovedphosphorousremoval. Thismay beworthconsidering
dependingonthe findingsof proposedwaterqnalitymonitoring.

Abovecommentswerepresented.Therehasnotbeen a determinationmadeby this
revieweras toconsistencywi_ the2001 Ecolomtmanual,
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I

• Page3-6, 2ndparagraph- Collectionof temperaturedatafromexistingNEPLand SDS3A vaultsis
proposedto "characterizetheexpectedtemperatureof the reservestormwaterdischarges."These
vaults, althoughsimilar in size, arenot operatedas wetpoolfacHitles.Except duringlargestorm
events, the only waterin thevaultwill be in the sumparea. It is a stretchto say thattemperature
resultswill characte_e thereservestormwater.Thereservestonnwaterwouldb¢ expectedto be
moresimilar to thatfoundin a wewault facility.

* Page3-6, Section 3,4.4 - Indicationis thatthepotentialfor el_tatedBOD resultingfromrunway
de-icingactivitiesare nota concernbecause"_ese eventsmove throughthe stormwater
managementsystemin a matterof hours', Thisstatementis inconsistentwithdesignand
operationof reservestoragevaultswhichvr_lactto captureandretainwaterduring,andafter,
vaultfilling.

* Page3-8 1stbullet- airfieldwaterqualitytreatmentBMPs arebetterdescribedasfilter strips.

* Page 3-83_ bul]et- indicatesthat nulrients,if present in thereservestoragevault, will notbe a
concernbecause thereservestorageoutletsdo not drainto lakesor ponds. Thisstatementis
inaccurate,SDS3reserve storagevaultdischargestoNW Ponds,andSDW2drainsto the large
headwaterwetlands.Both reservoirshave an openwatercomponentthatwouldmeet most
deHnitionsof beingponds. Neitherof thesereservestoragevaultsareshownto dischargedirectly
to streamcharm_elas ridsparagraphindicates.

Nutrientsare not expectedto be a pxoblem. The collectionareasareto be maintainedconsistent
withtheLandscapeManagementPlanpresentedin theSMP, Thisplanis considereda source

I controlBMP in that it limits the use of pesticides andfertilizerson themanagedlandscape(infield
areas aroundrunways).

• The low flow report includessome referencesto standatds or perle_rma_n_cegoals found in the
newly adopted2001 Ecologymanual King Countystaffhas not p=-formeda review for
consistencyof low flow or SMP relatedmitigationsagainst theState manual, Ingeneral,the
stormwatermfligationsproposedunder the SMP andlow flowplan arethoughtto meet orexceed
new Statestandardsin termsof retrofittingof existingareas(areasnotproposedto be
redeveloped)andproposedlow flow mitigations. However,other issues suchas enhancedwater
qualityIreatmentandspecificBMPsizingare believedto have changedunder the new Ecology
manlmL

All of theabove clarificationswerediscussedandgenerallyun&rstood.

9. General Discussion

• Observationfor discussion: As per 10/30/01 facilitatedmeeting,only DM1994,MH,2006,and
WLK2006models neededto be rerun.

Thereasonfor theadditionalrunswas a reasse_ment oflandcover andgroundwaterronHng
Comparisonoflandcover tablesandassociatedroansdidnot reve._anyobviousdiscrepanci_
Theneteffect is a loweringoftbe targgt..1994in-s.rreamflowsfor allthreestreams_However,
landcoverandgroun_.d.waterroutingchan_esin the2006 modelswerealso imuleanen__dsuch that

mitigationfor Walker._.rgekincreased,Des MoinesCreekreducedby 0.02cfs, andMillerCreek
mitigationis no longerproposed.
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