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Notes on HSPF Modeling of Miller, Walker and Des Moines Creeks:

Linkages between HSPF and Hydrus/Slice

The land surface surrounding the new runways and taxiways at Seatac is_modeled as
outwash grass, a type of pervious land segment (PERLAND). The active runoff
flowpaths for outwash grass are surface rtmoffand groundwater, interflow is not
modeled. Surface runoff is small and has previously been neglected. The only significant
active flowpath is groundwater.

The impervious surfaces of the new runways and taxiways_ modeled as an HSPF
impervious land segment (IMP/.,AND). Surface runoff from _therunways and taxiways
flows into swalcs where infiltration into the fill will occur. T_.isinfiltration can be added
to the percolation below the root zone (AGWI) found by modeling the land surrounding

the new runways and taxiways as out'wash grass with a DEE_FR parameter of zero. Any
surface runoff from the pervious land should be accounted f_r and sent to the proper
flowpath.

ercolationfromtheperviouslandbelowthe1"oozoneand_ffltrationof surfacerunoff
from the impervious land are input to Hydrus. This inflow tq Hydras accounts for actual
evaptranspiration fi'om the pervious land and actual evaporation from impervious
surfaces. The Hydrus inflows move vertically and are attenu?ted and delayed by amounts
approximately proportional to the depth of the flU before it rFaches a cell in the Slice
model. l

The Slice model handles lateral flow toward the toe of the n_v fill in the drain layer and
in the soils that overlie the Vashon till, and calculates flux through the Vashon till into
underlying Vashon advance soils. The Slice model includes an assumption in each eel/
for the elevation of the water table relative to the Vashon till layer. The water table in a
eeUmay be;

(i) abovethesurfaceoftheVashontill.
(ii) belowtheVashontill

(iii) withintheVashontill

If the water table is above the surface of the Vashon till, no seepage occurs through the
till m there is no hydraulic gradient across the till. If the water surface is below the

Vashon till, seepage through the till is proportional to the hy_traulic gradient across the
till, which will include any water depth in the softs or drain layer above the till. If the
water surface is within the Vashon till seepage through the till calculated as in (ii) but is
reduced by one-half.

The water table elevation in each Slice model cell is fixed, iz variant in time.
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The following arc a summary ofr_ommcndatons for additional runs of'HSPF and
Hydras/Slice. Most of these recommendations have been discussed with the modelers
who arc doing the runs.

1) Calculate the nmoff(SURO) from the impervious surfaces within the new fill
areaswith an HSPF IMPLAND segment. This will properly account for surface
retention and actual evaporation fi'om the r_ways/_dways.

2) Calculate the infiltration (AGWI) into the pervious areas surrounding the new
runways and taxiways with an HSPF PERLAND segment for out'wash grass with
a DEEPFR parameter of zero.

3) Use thecombined impervious surface runoff ([)and pervious active groundwater
inflow (2) to represent the percolation below the root zone. This is the input to
H#r . l

4) Account for any surface runoff(suRe) from the outpvashgrass PER.LAND
svgraent. This surface mnoffmay be small but its fate should be included for
completeness.

(steps 5 and 6 are identical to prior model runs) !

, 5) Hydrus moves water vertically into the SLice cells, d_laying and attenuating the
AGWI flux and infiltrating runoff fi'om impervious surfaces.

6) Slice moves water laterally to the toe of the fill (or td the last active cell that is
down gradi_t) as 'groundwater outflow' to a stream and moves water across the
Vashontill as'tillseepage'whcr_thehydraulicgradlentacrossthe till allows. __

(steps7 and8 differfi'ompriormodelruns)

7) Reducethetillsewageby0.33(multiplyby 0.67)tozccountforinactive
groundwaterrecharge_EEPFR).

8) Sum the groundwater outflow and the reduced till sel page•Return this combined
flowtothestreamwithoutadditional roudng0NFL( W IVOL).

Instep7), any lossestoinactivegroundwater mustoccurat ( c'pthin theVashon advance
formation.R isreasonabletobelievethatthefr_fionofi_fi<w totheVashonadvance

formationthatislosttoinactivegroundwaterwillbethesamcaRerconstructionofthe
fillasthatfoundpriortocons_uctionofthefill.

Instep8),achoicemustbemade forhandlingflowsthatwilreturntostreamchannels.
TillsewageintheSlicemodelisnotdeliveredtothetoeofthefill,butoccursalongthe

cross-sectmn.Itcanbearguedthatanenuatmnofullsccpag_w111occuraswateris
movingtowardthetoeoftheflU.A groundwaterelementfo_outwashgrasswiththe
c_ibratcdrecessionconstantwasreedinpriorrunstoa_nuatetillseepage.

J
)

Them arctwocontraryargumentstothisapproach.First,ifapenuationisoccundnginthe
Vashonadvanceformationthenthewatertableelevationinthisformationwouldbetime

variable.The fixedwatertableelevationsusedintheSlicemodeltocalculatedU sewage
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and groundwateroutflow abovethe tiI! would beincorr_t. Second,th¢ ill! cross-section
is man-made.Flowpathsinthefillarevery differentthanthe flowpaths calibrated in
HSPF.Thereisnobasisforassumingthata calibratedrecessionrateforactive
groundwateroutflowfromoutwashgrassisapplicabletothegroundwaterflowpath
withintheVashonadvanceformation.

TimedelayandattenuationinthefilliscalculatedbyHydrus.When theHydrosoutflows
areusedintheSlicemodel,thepresenceoft.hedrainlayerlimitsthehydraulicgradient
acrosstheVashontillandfurtherattenuatestheflowenteringtheVashonadvance

Format/on.AddingstillmoreattenuationthroughHSPF groundwaterstorageinthe
Vashonadvanceformationwillnotgreatlychangethetimingofgroundwateroutflow
fromthisformationtostreams.

i

GiventheSlicemodelassumptionofafixedwatertableint_eVashonadvance
formation,itismorereasonabletomove watertothetoeofl_¢fillwithoutfurther

attenuation,i.e.returnthetillseepagedirecttothestream.

AdditionalIssues

9) Theperviouslandax_asgivenintheMiller/WalkerC eekMasterAreaTable
master tables do not correspond with the areas in the _-ISPFinput files for the
1994 condition at Miller and Walker Creeks and for _e futurescenario at Walker

•Creek.Thereaxeno 1994calibrationvaluesinthisspreadsheet.Thesedifferences
shouldbereconciled. !

I0)TheHydrusJSlicemodelcalculatesrunofffromana1_aof128acres(Miller
II1.67acres,Walker16.33acres).An areaof124.27acreswasremovedfrom

HSPF (I16.22acresM/llcr,8.05acresWalker).Eveoifthedistr/budonofthe
areas between Walker and Miller is different due to tl_edifferent future and 1994

basin boundaries, the total area should be equal.
1I)FuturebaseflowsfromtheSDWIA h_iltration(Reach47,2_ outlet)and

SDWIB flowsplitter(Reach47,2"4outlet)arelostiztheHSPF model.These
flows shouldbere-infiltratedto aperviouslandsegrntent as activegroundwater
inflow and returned to the m'eek.The input file shoulc_be changed to include these
flows. J

AllotherHSPF setupshavecheckedout.Trac=yiscurrently:hockingthefullwater
balanceinDesMoinesandexpectstofinishthistaskbyOct

Norm Crawford
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