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) MEETINGSCOPEANDAGENDA

Work is underway by the Port of Seattle to revisethe LowStreamflowAnalysisand Summer
Low FlowImpactOffsetFacilityProposalper 401 Permitconditions.In theprocessofpreparing
the reviseddocument, Port of Seattle consultantsidentifiederrors in the low streamflow
modelingthatrequirecorrectionin thereviseddocument,andthatwillaffect the conclusionsof
the lowstreamflowanalysis.

This meetingwas called by the Portto allow_hePort consultingteam to explainthe modeling
errorsandrevisionsthatwillbemadeto correcttheerrors.

DESCRIPTION OF ERRORS AND ASSOCIATED REVISIONS

1. Conversionfactorerrorin embankmentfill inputto HSPF:

When outputfrom the embankmentmodelingwas input to HSPF, an error of 1/24=
magnitudewasmade. Conversionof dailyoutputto hourlyoutputwas occurringtwice-
oncebythemodeler(Joe Brascher,Aquaten',a)andonceautomaticallywithintheHSPF
;',_ogram.This error affects all areas where embankmentdischarge is inputto low
streamflowanalysis. The errorhasbeen correctedinrevisedmodelingwhichshowsthe
contdbutionof flow from the embankmentflu to lowstream flow is now 24 timesthe
previousvalue.
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2. Incorrectinput files for embankmentmodeling:

• : Inthepreviousmodeling,AquaterTagavePacificGroundwaterGroupdaily"AGWO"files
as inputto the embankmentmodeling, Instead,hourly"AGWI" filesshouldhave been
provided.

t

3. Revisedapproachto modelingof imperviousarea at embankmentfilterstrips:

The err_ listed above in #2 has a Jevelof significancethat has led the modelers to
proposemore directmodelingof the imperviousarea that runsoff tofilter stdpsat the
top of the embankment. In 401 permitdecision-makingdiscussionsbetweenthe Port,
KingCountyand Ecology,several alternativeswere discussedfor how to model the
imperviousarea tributaryto the filterstrips. It was decided then that rainfallon the
perviousarea of the embankmentwouldbe "scaledup" to addressthe impe_ous area.
With the revisionin embankmentmodelinginputfiles to hourly"AGWI"files,more direct
modeling of the imperviousarea and filter skips will be performed by the Ports
consultingteam,

Inthismoredirectmodeling,AquaterrawillgivePacificGroundwaterGroupthe "AGWI"
time sedes data for the pervious embankment,and "SURO" time series data for
imperviousareas on the embankment,bothon a per-acre basis. PacificGroundwater
will calculatethe totalimperviousarea and total filterstriparea for each basin. Then,
both"AGWI"and "SURO"time seriesdata w_llbe added on an hourlybasisto compute
totalwateravailableto thefilterstrips. Peakflowsto the filterstripsthataregreaterthan
the infiltrationcapacityof the filterstripswill be categorizedas surfacerunoff,and not
usedinHydrus. Flowslessthan the infiltrationcapacityof thefilterstripswillbe inputto
Hydrus.

)_ ItwasnotedbyKingCountythat all areas includedin the embankmentmodelshouldbe
removedfromthe HSPFstream model. The KingCountyreviewerhas questionedthe
lengthof theembankmentmodeledrelativeto thepointonthe SMP gradingplanswhere
theembankmenttransitionsto on-gradeor cut. The lengthof the embankmentquestion
was resolvedduringpostmeetingdiscussions.However, a remainingcommentis that
approximately8 acres of the Walker Creekembankment(approx_nate!y16 acrestotal)
appearsto be includedin both the Hydrusembankmentmodel and the HSPF stream
model.The Port'sconsultantswillfurtherinvestigatethisremainingcomment.

4. Useof"1.-(:1"vetsJonofHydrus:

The revisedapproach for modelingof filter stripslistedabove in #3 requiresPacific
GroundwaterGroupto use a 1-dimensionalversionof theHydrusmodel, ratherthan the
2-d versionof the modelused previously.The 2-d versionof the modelusedpreviously
isnot ableto handlevariabilityof wetnessandsaturatedconditionsassociatedwith the
revisedinputfiles describedabove.

5. Modelingof dischargefrom infiltrationbasins:

The revisedapproachto the embankmentmodelinglistedabovein#3 resultsina more
significantsurface water runoff componentfrom the embankment. To model more
closelythe full waterbalance,revisedlowstreamfiowanalysismodelingwillnowmodel
and documentwater infiltratedfrom the infiRm)ionbasins that receivesurface water
runoffin the MillerCreekbasin. A time seriesof embankmentsurfacewaterrunoffwill
be providedby Pacific GroundwaterGroupto Aquaterra [or this work. The water

..]bj infiltratingfrom the infiltrationbasins will be routed to the groundwatercomponentof
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HSPF modeling. Water infiltratingfrom the infiltrationbasinswas ignoredin previous
"'.' modeling,becausesurfacewaterrunofffrom the embankmentwasnegligiblein previous

modeling.

6, PredevelopedConditionsfor SDS-5,6&7 in DesMoinesCreek Basin:
!

In previous modeling,all groundwaterfrom perviousareas in SDS-5,6 & 7 in the 1994
pre-developedconditions was inaccurately routed to DesMoines Creek. In reality,
groundwaterfrom significantportionsof these basins flows to Walker Creek. Post-
developed2006 conditionsdidnot route thisgroundwaterto DesMoines.

For revisedmodeling,the predevelopedconditionsfor the DesMoinescreek basinwill
includeaccurateroutingforSDS-5,6 &7.

QA REVIEW OF LOW FLOW MODELING BY HYDROCOMP

Followingdiscoveryof the 1/24= conversionerror in HSPF, the Portsubmittedthe entire low
flowmodelingpackageto NormCrawford,of Hydrocomp,for an independentroundof review.
Dr. Crawfordis one of the peoplewho developedthe HSPF model. Dr. Crawfordprepareda
memodocumentinghisreview,includingrecommendationsforrevision.

Adjustedapproacheslistedaboveas numbers3, 5 &6 are consistentwithDr,Crawford'smemo.

Additionally,Dr. Crawfordmade a recommendationthat the "seepageto till"outputcomponent
of embankmentmodelingbe routeddirectlyto theCreek, ratherthanto "AGWO'.

•-_ The Port, withconcurrencefrom Ecologyand KingCountyat today'smeeting,decidednot to
adopt this recommendation. Approach to handling the "seepage to till" component of
embankmentmodelingwillnotbe changed.The rationaleforthisdecisionis that:

• Thereis noclearerrororprobleminthe previousmodelingthat requirescorrection.

• Anyapproachhas associatedpotentialmodelinguncertainty.The approachusedby
the Port teamto date is conceptuallysoundanddoesnotneedto bechanged.

• There is noclearreasontoroutegroundwaterdirectlyto thestream.

MEETING CONCLUSIONS
b

• The revisionsto thelow streamflowanalysisdescribedin thesemeetingnoteswillbemade
to correcterrorsinthepreviousmodeling.

• All revisionsrequiredby 401 permit conditionsand these additionalrevisionswill be
included in the revisedLow StreamflowAnalysisand SummerLow Flow Impac;Offset
FacilityProposal,meetingthe requirementsdefinedby the 401 permiL

* Very clear documentationand rationale for all changes mustbe includedin the revised
deliverableto Ecology,with appropriateand thoroughbackup.The acceptabilityof revised
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modelingwill be basedon Ecologyreviewof the finalLowStreamflowAnalysisandSummer
• - LowFlowImpactOffsetFacilityProposal,

..o

• Ecology is separately consideringa requestfromthe Portfor extensionof the schedulefor
submittalof this401 permitdeliverable.

)

q
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MEETINGSCOPE ANDAGENDA

Workis undeewaybythePortof Seattleto revisethe LowStreanlflow/malysisandSummer
LowFlowImpactOffsetFacilityProposalper401Permitconditions.Intheprocessof preparing
the reviseddocument,Port of Sesltle consultantsidentifiederrorsIn the low slrear_ow

•-_.. mode_ngt_t requirecorrectioninthereviseddocument,andthatwillMfecttheco_luslensof .[_t=d= S
thelowslreaml_owanalysis.

• This meetingwascalledby thePortto allowthe Portconsultingteam toexplainthemodeling ._._sc:_,,_r_=_:_s_=m_r=
errorsandrevisionsthatwglbemadelo correcttheerrors. : i mpw=-.,_m= P_es_U_Low

:::i Flowcoorsn_ _03001dmfl-I_r

,
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DESCRIPTIONOF ERRORSANDASSOCIATED REVISIONS _:.! F_ enm,Ig 10300_,_a4¢r

1. ConversionfactorerrorInembankmentfillinputtoHSPF: :;_.| _=_,d:C_JNOOWSt'_ '
• , =_ :, :'._R_,venor_n'WlO3OOldra_='oc

Whenoutputfromthe embankmentmodehngwas Inputto HSPF,an errorof 1/24 " .. r,,..,.,.._,_ " '
magnitudewasmade.Conversionof dailyoutputtohourtyoutputwasoccurringtwice- ' "':_,._='" I

] oncebythemodeler(JoeBrascher,Aquaterra)andonceau_omaUcellywithintheHSPF,."_;:"_]nmt=l;11r_200_.....
program. This erroraffectsall areaswhere,embankmentdischargeis Inputto low" :.':'..{D_.== lonv'zoo_
streamflowanalysis.Theerrorhasbeencorrectedinrevisedmodelingwhichshowsthe _-.:.:':JZ_=,t=_zk_
contributionof flowfromthe embankmentfill to lowstreamflowis now24 timesthe ;-:';; .....
previousvalue.
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• 2. Incorrectinputfilesforembankmentmodeling:

In_e previousmodeling,Aquaterra9avePacificGroundwaterGroupdaily"AGWO"files
as Inputto the embankmentmodeling.Instead,hourly"AGWr filesshouldhavebeen

-"_",'- provided.

3, Revisedapproachtomodelingofimperviousareaatembankmentfilterstrips:

The emorlistedabovein #2 has a levelof significancethat has led _e modelersto j
proposemoredirectmodelingofthe imperviousareathatrunsoffto filterstnpsatthe
topofthe embankmenLIn 401permitdedslort-makingdiscussionsbetweenthePort,
KingCountyandEcology,severalalternativeswerediscussedfor howto modelthe
imperviousarea_butaryto thefilterstrips, It wasdecidedthen thatrainfallonthe
perviousareaof theembankmentwouldbe"scaledup"to addresstheimperviousarea.
Withtherevisioninembankmentmodelinginputfilesto houdy"AGWI"files,moredirect
modelingof the imperviousarea and filter stripswill be performedby _e Ports
consultingteam,

In thismoredirectmodeling,.Aquatermwill9ire Pac_cGroundwaterGroupthe"AGWI"

time sedesdate /or the perseus embankment,and "SURe" time sedesdataforimperviousareason the embankmen_both ona per-acrebasis, PacificGroundwater
willcalculatethetotalimperviousareaandtotal filterstripareaforeachbasin.Then,
both"AGWI"and"SURe"timeseriesdatawitlbeaddedonanhoudybasistocompute
tote[wateravailabletothefilterstdps,Peakflowsto thefilterstripsthatamgreaterthan
the infilb'ationcapacityof thefilterstflpswillbe categorizedassulfacerunoff,andnot
usedinHydros,Flowslessthantheinfil_n capacityof thefilterstdpswillbeInputto
Hydrus.

It wasnotedbyKingCountythatallareasklcludedinthe embankmentmodelshouldberemoveditem theHSPFstreammodel,_..e KJ..ngCoun.tXreviewerhas.questione¢l._.e._...o_1__ _,_ ,=ewmouel_.
lengthoftheembankmentmodeledreJative'_-_-e_i_('_ "_-_'l%-r_J_'_;_em |_W ,,_,_=, _,_,,d
theembankmentbansltlensto on-gradeorcut. Thelengthof the embankmentquestion t ................
was resolveddudngpostmeeUngdiscussion_.However,a mmalningcommentIsthat
approximately8 acresof the WalkerCreekembankment(approximate_/16acrestotal)
appeaPato be includedin boththe Hydrosembankmentmodeland the HSPFstream .

" model ThePod'sconsultantswillfurtherinveMigatethisremainingcomment., ....""
4. Useof"1-d'versionofHydrus: _le=d:c.¢_w,=_cw,m_'e

m_ra_yIgtwn_Rle=_
The revisedapproachformodelingof filterstdpsIbtedabovein #3 requiresPacific R_,.r==r_mmTdr_-_
GroundwaterGrouptousea 1-dimensionalversionof theHydruamodeJ,ratherthanthe _
2-dversionofthemodelusedpreviously,The2-dversionof themodelusedpreviously _¢.t_=caw_oows_'raupU.=v
is notableto handlevariabilityof walnessandsaturatedconditionsassociatedwith_e _ e_=,==_o_o_o=
revisedInputfilesdescribedabove. Znze,t.d_C;IWlNNTtPmlllesN_atestT

;: :_empora_tIntm_ Files_0LK3_Low
5. ModelingofdischargefrominfiltnaUonbasins: : ::I Rowentrenag103001¢talt4cr

..'. ; =omme,'ttdc¢
The revisedapproachtotheembankmentmodelinglistedabovein#3 resultsina more :,, • . ,, _:: Dele_d=l==

surfacewaterrunoffcomponentfrom theembankmerlLTo modelmore ,..::'..._Slgllt_C.,Sflt
closelythefullwaterbalance,revisedlowstmamflowanalysismodelingwillnowmodel :..;/.,_znsed_=_=
anddocumentwaterInfiltratedfromthe infiX;rationbasinsthat receivesurfacewater _ ,_:'.[nelc,t=d:
runoffin the MillerCreekbasin.A timesedesofembankmentsurfacewaterrunoffwill._"..S..r_ tt,_zoo_ "
be providedby PacificGroundwater=Groupto.J_.quaterra..toLthis..work._..3"be.water.._.:_,_-z=_rt_11n,'z0o,
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• HSPF modeling. Water infiltraUngfrom the infiltrationbasinswas ignoredin previous
modeling,becausesurfacewaterrunofffromthe embankmentwasnegligibleinprevious
modeling.almb:.-

r _ 6. PredevelopodConditionsforSDS-5.6&7 in DesMoinesCreekBasin:

In previousmodeling,all groundwaterfrom perviousareas in SDS-5,6 & 7 in the 1994
pre*deveiopedconditionswas inaccuratelymuted to DesMoines Creek. In reality,
groundwaterfrom s_zjntflcantportionsof these basinsflows to Walket Creek. Post-
developed2006 conditionsdidnot routethisgroundwaterto DesMoines.'

For revisedmodeling,the predevelopedconditionsfor the DesMoinescreekbasinwill
includeaccuretemutingfor SDS-5,6 &7.

QA REVIEW OF LOW FLOW MODELING BY HYDROCOMP

Followingdiscoveryof the 1/24=' conversionerror in HSPF, the Portsubmittedthe entire low
flowmodelingpackageto Norm Crawford,of Hydrocomp,for an independentroundof review,
Dr. Crawfordis one of the peoplewho developedthe HSPF model. Dr. Crawfordprepareda
memodocumentinghisreview, includingrecommendationsfor revision.

Adjustedapproacheslistedaboveasnumbers3, 5 &6 are consistentwith Dr.Crewford'smemo.

Additionally,Dr. Crawfordmade a recommendationthat the "seepageto till"outputcomponent
of embankmentmodelingbe routeddirectlyto theCreek, rather thanto "AGWO'.

The Port, w_ concurrencefrom Ecologyand King County at today'smeeting, decidednot to
adopt this recommendation. Approach to handling the "seepage to till" component of
embankmentmodelingwilt notbe changed.The rationalefor this decisionisthat:

• There is no dear errororprobleminthepreviousmodelingthatrequirescorrection.

• Any approachhas assodatedpotentialmodelinguncertainty.The approachusedby

._ thePort team to dateIs conceptuallysoundand doesnotneedto be changed." • There is no clear reasontoroutegroundwaterdirectlyto the stream. [ee_==_,oP.,_'r ....._
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• "l'herevisionsto the lowslman_ow analysisdescribedIn thesemeetingnoteswillbe made ':i, _ ChWtN_e_catn_t )
to correcteno_ inthe previousmodeling. ,:.':'ampor=yJ_matna_x.K_.ow I

:' Flowetr_,an_ 1QaOOldm_r I
• All revisionsrequired by 401 permit condilJonsand these additionalrevisions wig be ;': ==.meat=ao¢

included in the revised Low StreamflowAnalysisand Summer Low Flow Impact Offset ::'.' : =g_=_
FacilityProposal,meeting',herequirementsdefinedbythe401 permit. ":: : lined: d

1
• Very dear documentationand rationalefor all changes mustbe Includedin the revised _ _" _=_ :..,.,,_,. -_

deliverableto Ecology,with appropriateand thoroughbackup.The acceptabilityof revised _._.:.>,..=m,. .......
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• modelingwillbebasedonEcologyreviewof thefinalLowStreamflowAnalysisandSummer
LowRowImpactOffsetFaciUtyProposal.

•_ • Ecologyisseparatelyconsideringa requestfromtl_ePortforextensionof lbeschedulefor
submitta|ofthis401permitdeliverable.
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