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We are transmitting the following materials:

Responses to ACOE Questions on 26 October 2001 Submittals

Comments:

Attached is the information you requested of the Port on October 31, 2001.

Please call if you have any questions.

These are: [] PERYOURREQUEST SentVia: [] U.S.MAIL
[] FORYOURINFORMATION [] COURIER
[] FORYOURREVIEWANDAPPROVAL [] EXPRESSOVERNIGHT
[] FORYOURFILES [] OTHER- INTEROFFICE
[] FORYOURACTION [] HANDDELIVERY/PICKUP

Sincerely, cc: Elizabeth Leavitt, Port of Seattle
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Jim Kelley,Ph.D.
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RESPONSE TO ACOE QUESTIONS ON 26 OCTOBER 2001 SUBMITTALS

November 2, 2001

Pararnetrix,Inc.
Jim Kelley

1. The air photo and overlay previously provided are correct. As stated inthe
submittal (page 2, Item 4), the air photo was taken in 1980 when the area was in
residential use. Wetlands do indeed occur where some houses once stood. I am

providing a 1990 photo and overlay which also shows that many houses are present, a
few where wetlands are present. The scale of these photos is 1 inch equals about 400
feet. Regarding Wetland B14, it was surveyed and mapped as occurring partially in a
street right of way (see overlay and other wetland maps). The air photo shows that about
l0 years ago 2-3 houses were once located in the area that is now wetland. A 1964 air
photo of Borrow Area 4 is also provided.

2. The Miller Creek basin (excluding the Walker Creek sub-basin is about 5,140 ......
acres in size. The Walker Creek sub-basin is about 540 acres in size. The Des Moines

Creek basin is about 3,750 acres. Tables 2 and 3 of the Cumulative Impact Supplemental
Information previously provided to the Corps (also attached) provides King County GIS
Land Use information for the watersheds.

Wetlands are included in the land use data values.

3. The Low-Flow analysis addresses impacts to Walker Creek, and a low flow vault
is planned to mitigate low flow impacts. Infiltration has been evaluated and included
where feasible. For Pond F, in the Walker Creek Basin, soil conditions were found to be
unsuitable for infiltration (see attached memorandum by Hart Crowser (May 23, 2001).

4. The requested information is provided in the table below. For Miller Creek, this
accounts for several wetlands and lakes that are upstream of the Port's study area, as well
as wetland restoration at Vacca Farm, Lora Lake, and the Des Moines Way Nursery. For
Des Moines Creek, it includes Bow Lake and Wetland B of the WSDOT SR509 studies.
The analysis includes both temporary and permanent impacts. Restoration also accounts
for the fact that temporary impact areas will be restored. A table providing more detailed
analysis is attached.
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Wetland/Open Miller Creek Walker Creek Des Moines Creek
Water
CurrentAcres II1.08 37.50 I01.57

WithProjectAcres I06.58 35.97 97.68
PercentChange -4.0% -3.3% -3.8%

5. Per discussion at previous meetings, the presence of cattail is a concernonly at
the mitigationsite in Auburn,because othermitigationsites aredesigned to be shrubor
forestedwetlandsthatwould be too shadedfor cattail. The performancestandardsfor.the
Auburnsite (Table7-7.1) requireless than l0 percentcoverof ernergentareas by cattail.

6. Page6-5containingTable6-2fromtheSMP isattached.
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Table 2. Current land uses (1995) in the Miller Creek watershed.

Land Cover Description Area (Mi2) Area (Acres) % Watershed

Industrial& Commercial 1.074 687.36 12.10

Bare Rock/Concrete 0.044 28.29 0.50

City Center, Industrial 0.502 321.20 5.65

Recently Cleared 0.059 37.81 0.67

High-Density Residential 3.431 2,195.82 38.64

Subtotal 5,II 3.270.48 57.$_

Low/Medium Density Residential 2.516 1,610.39 28,34

Conifer - Early 0.002 1..54 0.03

Conifer - Mature 0.000 0.00 0.00

Conifer - Middle 0.000 0.00 0.00

Deciduous Forest 0.669 428.46 7..54

Mixed Forest 0.093 59.61 1.05

Grass - Brown 0,236 150.92 2.66

Grass - Green 0.095 60.54 1.07

Shrub 0.108 69.21 1.22

Open Water 0.049 31.57 0.56

Subtotal 3.768 2.412.24 42.47

TOTAL 8.879 5,682.71 100

Notes: DatacompiledfromKingCountyGeograph/cInformationSystem(GIS)datasetbasedon 1995Landsat

satelliteimagery.

Landuseslistedm boldaretypesthatareconsideredtoprovidelow(residentialandgrass)tomoderateor

high(remainingtypes)habitatvaluetoavarietyofwildlife(seeChapter5).

AR 026280
t

SupplementalInformation- Cumulative Impacts
Seattle-TacomaInternationalAirport 336-2912-001
Master Plan Update G:'_ata!working12912155291201_.OJmpul2001REPOR753CumulaUve_CumulativeEffects(2).doe



.".

Table 3. Current land uses (1995) in the Des Moines Creek watershed. -

Land Cover Description Area (1_I2) Area (Acres) % Watershed

Industrial& Co_ial 1.373 878.47 23.43

BareRocldConc_te 0.056 35.71 0.95

City Center, Industrial 0.600 384.14 10.25

Recendy Cleared 0.135 86.37 2.30

High-Density Residential 1.415 905.54 24.16

Subtotal 3.579 2290.23 61.09

Low/Medium Density Residential 1.043 667.67 17.81

Conifer - Early 0.001 0.93 0.02

Conifer - Mature 0.000 0.00 0.00

Conifer - Middle 0.000 0.00 0.00

Deciduous Forest 0.567 362.84 9.68

Mixed Forest 0.067 42.61 1.14

Shrub 0.099 63-330 1.69

Grass - Brown 0.369 236.45 6.31

Grass - Green 0.114 73.02 1.95

Open Water 0.018 11.74 0.31

Subtotal 2.278 1458.56 38.91

TOTAL 5.857 3,748.77 I00 :

Note: Data compiled fromI_ms County Geographic InformationSystem (GIS) dataset based on 1995 Iamd_t
satellite imagery.

Land uses listed in bold are types that are considered to provide low (residential and grass) to moderate or
high (remaining types) habilat value to a variety wildlife (see Chapter 5).
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Changes in wetland and aquatic habitat areas in the Miller_ Walker_ and Des Moines Creek basins.

Watershed and Sub-Area Area Impact Restoration

Miller Creek Basin

ArborLake 3.7 0.00 0.00
Lake Burien 30 0.00 0.00
Riparian wetlands near S, 144" Way 2.00 0.00 0.00
Tub Lake Peafland/N. SeaTac Park Wetlands 21.01 0.00 0.00

North Employee Parking Lot Wetlands 1,2 0.81 0.00 0.00
Des Moines Way Nursery 0.86 0.00 2.00
Runway Safety Areas/North End 27.84 2.75 0.40
Vacca Farm Mitigation 8.07 0.00 6.60
Miller Creek Riparian 1.05 1.05 0.03
Third Runway Embankment 15.74 11.03 1.2

Total 111.08 14.83 10.23

Net Change: -4.5 acres 4.0%

Walker Creek Basin
Wetland 43 33.43 0.00 0.00
Wetland 44 3.08 0.54 0.28

Miscellaneous 0.99 0,99 O_OO
Total 37.5 1.53 0.28

Net Change: -1.25 acres 3.3%

Des Moines Creek Basin
WSDOT Wetland B 6.60 0.00 0.00
Bow Lake Wetlands 25 0.00 0.00
SASA Area 7.22 2.95 0.17
Borrow Areas 24.24 1.04 0.00

Tyee Valley Golf Course 38.51 0.07 0.00
Total 101.57 4.06 0.17

Net Change: -3.89 acres 3.8%

PROJECT TOTAL 250.15 20.42 10.68

Net Change 9.74 acres 3.9%

AR 026282



Table 6-2. Summary of required detention facility volumes. . _

Hydrologic Volume Required
Watershed Evaluation Point (acre-ft) Type of Facility' Comments

Miller Creek NEPL 13.9 b Vault In addition to existing 4 acre-
R

CARGO 4.5 Vault

SDN2x + 14.9 Vault
SDN4x

SDN3/3x 25.6 Vault

SDN1 5.6 Vault

Pond: 14.8 /
SDN3A Vault: 7.0 Pond/Vault

Pond:25.5 /

SDW1A Vault: 7.4 Pond/Vault Infiltration used

SDW 1B 38.3 Pond l_duation used

Total Miller Creek 157.5

Walker Creek SDW2 7.2 Pond

Des MoinesCreek SASA Detention 33,4 c Pond

Facility

Int=connectin8 5.5 Vault
taxiway (SDS3A)

Third Runway 21.6 Vauk
South (SDS7 and 6)

SDS3 88.3 Vault

SDS4 12.9 Vault

Total Des Moines 161.7
Creek

' Types of facilities: Vault - enclosure with multiple orifice outlets on vertical riser with overflow spillway;
Pond- open earthconstructionwithnetting or other means to providewildlife deterrent.

b Volume needed to retrofitexisting facility.
c RetrofitSTIA areaonly.

Currentmodelingpresentsa more comprehensiveevaluationof the potential low stream flow
impactsin Miller,Des Moines and WalkerCreeksfromthe plannedSTIA improvements.TheLow
StreamflowAnalysisfor Seattle-Tacoma Master Plan Update (EarthTech 2000) containsdetailed
informationandreferencesforthis work. In summary,the HSPFmodel was firstused to evaluate
the expectedlow flow conditionsduringAugustand Septemberin the threecreeksbasedon a) 1994
conditions, and b) proposed conditionsfollowing all planned improvements at STIA in 2006.
However, the followingadditional factorswere also consideredto assess the total potentialimpact
of the plannedSTIAimprovements:

AR 026283 .....
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- HARTOZOWS
_ivering smarter solutions

MEMORANDUM

DATE: May 23, 2001

TO: JimThomson, HNTB Boston

FROM: Michael Kenrick and Robert Middour, Hart Crowser Inc.

RE: Sea-TacThird Runway Project

Infiltration Feasibility at Pond F (Walker Creek Basin) Chicago
4978-06

CC: Tom Atkins, Parametfix
Oenver

Summary

This memo describesfield investigationsperformed by Hart Crower at the siteof Fairbanks

stormwater detention Pond F to determine the feasibilityof stormwater infiltration. Three

boringswere drilled to the proposed depth of the pond; the material encountered was

dense glacialtill. The holes appeared dry, sowater was added (as prescribed in the EPA

percolationtestmethod) to presoak the ground ovemighL However, measurements made
thefollowingmorning indicated more water had accumulatedin the holes,showing Jerseyci_

saturatedconditionsin the till at this depth. The infiltrationtestswere abandoned because

stormwaterinfiltrationdirectly from Pond F is not feasiblein these conditions.

Considerationalsowas given to the feasibility of shallowinfiltrationtrenches constructed to sun.u

the north of the pond. However, soilsamplestaken at a depth of 5 feet in each of the three

borings revealedmottling indicative of shallow seasonalsaturation, and weathered till

overlying unweathered till was present within 5 to 8 feet of the surface. These conditions ..
do not meet KingCounty (1998) requirements for shallowinfiltrationfacilities,so no further

Long Beach

testingwasperformed.

Field Investigations

On April 25, 2001, investigative borings (designatedHC01-B401, HC01-B402, and HC01- portland

B403) were advanced east and northeastof the partiallycompleted Pond F(see Figure 1).
Thesethree explorationsrevealed a surficiallayer of silty,fine to medium sand

approximately5 feet thick overlying a dense to very dense,silty,gravelly, fine to coarse sand
Sea_e

1910 Fairview Avenue East ,July 200] • "Seattle, Washington 98102-3699
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(81acialtill)thatwasconsistentdown to the endof the borings(approximately25 to 30 feet
belowgroundsurface).Water-bearingzoneswere notobservedduringdrilling.

Down-holepercolationtests(EPAFallingHeadPercolationTestProcedure- EPA1980)
weresetup in threeboringsto testthe infiltrationcapacityof soilsat thebaseelevationof
theproposedPondF. The infiltrationtestingapparatuswassetup inaccordancewith the
EPAprocedure.Fourgallonsof cleanwaterwereaddedto presoakthe soilsat the baseof
eachhole. After presoakingthe boreholesovernight,measuredwaterlevelswere higher
than thosefromthe previousday.

Subsequentwater-levelmonitoringrevealedstabilizedwaterlevels(TableI) that indicate
saturatedconditionswithin the 8Jacialtill. Note thatthe measuredwater levelsdo notform
a consistentwater tableassuch,but appearto be dependenton the depth of the individual
borehole.Theseobservationsareconsistentwitha steepdownwardhydraulicgradient
withinthe thick layerof low-permeability81acialtillin thisarea. Thishydraulicgradientisin
equilibriumwith naturalinfiltrationand isnot a trueperchedgroundwatercondition.
Regionalgroundwaterlevelsin theshallowregional(Qva)aquiferarearound260 feet
elevation,well belowthestaticwater levelsmeasuredin the PondFboreholes(AESI,1999)......

Conclusions

Threefactorsnegatethe feasibilityof stormwaterinfiltrationator in the vicinityof PondF:

• Thepresenceof thick81acialtill at thebaseelevationof PondF;
• Variablysaturatedconditionswithinthe till;and
• Mottledappearanceof shallowtill soilsbeneaththe surficialsandlayer,su88estin8

seasonallyhighwater levels.

Basedon thesefindings,infiltrationof stormwaterat PondF,eitherviathe pondbottomor
throughshallowinfiltrationtrencheslocatedadjacentto the pond,isnotfeasible. . .

References

KingCounty,1998. KingCountySurfaceWaterDesignManual,KingCountyand
Departmentof NaturalResources.

EPA,1980. EPAFallingHead PercolationTestProcedure,DesignManual- Onsite
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Attachments:

Table 1 - Boreholesfor Infiltration Feasibilityat Pond F

Figure1 - Site and ExplorationPlan, Pond F

Appendix A - ExplorationLogs

F:\Doo_Jobs\497806\PondFMema.doc
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•_ Table 1- Boreholesfor Infiltration Feasibility at Pond F
/

' GS Elevation BoreholeDepth BorehoieBottom Water Level

in Feet in Feet Elevation ElevationinFeet

inFeet
i

HC01 -B401 349.6 19.8 329.8 331.4

HC01-B402 355.7 19.8 335.9 336.7

HC01-B403 361.7 24.8 336.9 340.6

, ) r -.

.U6-2912-00! (28)

HartCrowser
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APPENDIX A
EXPLORATION LOGS
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Key to Exploration Logs
Sample Description

"'_ Classification of so_s ;n this report is based on v_sual field and laboratory o_servat;ons wl_ictt inc|ude density/consistency.!
moisture condition, grain size. and plost;c|t.y est|mates and should nat be construed to imply field nor laOorotory testing
unless presented herein. V_sual-manual ctGssification methOdS of ASTM D 2488 were usec:l as on i¢lentification guide.

Sol descriptions consist af the fallowlncj:

Oensity/consistency. moisture, taler, minar ¢or_st;tue_ts. MAJOR CONST/TUENT. oddltional rernorks.

Density / Consistenoy
SOil density/cansistency in borings is related primar,y ta th4 S|ondard Penetratlan Reslstonce.
Soil density/conslstency ;n test pits is estimated based on visual observation and is presented pcrentheticolly on the test D;t logs.

Standard Standard AogroximQte
SANO Or GRAV(L Plmetrati_ S_LT or CLAY Panetratian S_r

Re_ttanc.!e(N) Reellltance_(N) Str_th
OonsRy ;n mows/_oat Consistency ;n Blows/Foot ;n _

Very loose 0 - 4 Very soft 0 - 2 <0.125

Loose 4 - 10 Soft 2 - 4 0.125- 0.25

Medium dense 10 - ._0 Medium stiff & - 8 0.25 - 0.5

Dense 30 -50 Stiff 8 - 15 0.S - .1.0

Very dense >50 Very stiff 15 - 30 1.0 - 2.0

Hard >30 >2.0

Moisture Minor Constituents (,ti,.ot.= D.,c,_t°_=

0ry Little perceptible moilture Not idontiEe_ in description 0- 5

Damp Some perceDtlble moisture, praboioly IDelow optimum _iiQhtly (clayey. silty, etc.) 5- 12

Moist ProOably near optimum moisture content Clayey, silty, sandy, gravelly 12- $O

Wet Much perceptible moisture, probably above optimum Very (clayey, silty, etc.) 30 - 50 i
i

Legends Test Symbols

Sampling Test Symbols cs _a_ _ze Oaesmcc_ion
CN Consolidation

BOR_NG SAMPLES
UU Unconsol;c_oted Undrained Triaxiol

Spilt Spoon CU Consolidated Undrained Triax;al

] Shelby Tui_e C0 Consolidated Drained Triaxial

[_ Cuttings OU Unconfined Compress;on

Core Run OS O;rec[ Shear

:_ No Sample Recovery K Permeability
PP Packet PenetrOmeter

P Tube Pushed, Not Driven Approximate Campressive Strength in TS_"

TEST PIT SAMPLES TV Torvane

CrcO (Jar) Approximate Shear Strength in TSF
CSR Cclltornia Bear_rtg Ratio

[_ Bog M0 Moisture Density RelcUonshil= "-

Shelby Tube AL Atterberg Limits
i _ !, Water Content in Perce.,,:

Groundw=ter Observations L NaturGt

Plostlc Limit

• Surfoce Seal
PIP Phataionizatian Oetector ReodinQ

• Bentonite CA Chemical Anclyeis

OT In SituOensity Test

A_O"I Grau_dwcter Level an 0ate ar

at Time af Orillincj (ATD) [--LJ

• Well Screen

,-Sand Pock _OW_
• - Not;re Material

I J-4978-06 5101 •C,o  d.aterSe.page(Te.PJ, AR 026290 Figure A-1 July 2001
556-2912-001 (28)



Boring Log HCO', 3401

STANDARD PENETRATION LAB
RESISTANCE TESTS

Soil Descriptions inFur
ApproximateGroundSucfaceElevationin Feet: 349.6 ,Swn_ • Ill.miNt Foot :

Loose,moisttowet, gray andmd-lxown, -0 1 2 S 10 20 SO laO :
morned,gmve,y, =,ty SAND.
(WEATHERED TILL)

s.1

u

,=

Very dense,moi=Lgray,gravelly,silty
SAND wi_ slightlyIdltyzonenear top.
(TILL)

10 -

15

/

7

2O

Jr
u Bottomof Boring=It24.3 Feel

Complet_104/25/01. 25

i "
g

1 2 5 10 2o SO I00

IMI

1.RefertoF,_ureA-1 forexplanationofdetk_-_t;onlandsymbols.
2. Soildncdt_leel andmtum linesam intirprmiveandactualctwng_ J-4978.06 04_1

may_ _=du=
3. Groundwaterlive. ifindicatl¢l,isat _ ofdrilling(ATD)orfordate Rgurll A-2

,=_=_. t.N ,,=y_,,_,_=,_,. AR 026291 J,,ty200/
$36-2912-00/(28)



Boring Log HCO: .3402
STANDARD PENETRATION LAB

O_om RESISTANCE TESTS

i So, Descdptions _ F=,,t
/l_3mld1118tll_ 5uit'8¢8Ekl_llJoll in Feet:355.7 Sample • BlowsperFoot1 2 S 10 2o 5o lO0

' Fillw;_ scatteredconcrete.

very ¢lense.moist,gray.gravelly,silty 5 , \ , i
SAND.('nu.) r_•

\

_" _ _""10

,_3

15

)
/

20

_ -Ar
o BottomofBoring'at24.4 Feet. I

! Coml_eted04/25/01.
25

il i;

i

I,
30 --

1 2 5 10 2o 5o 100

rJL

lib

H,CCrl3 m
1. RefertoP"tgumA-1 forexplana_onofdescnD_onsandsymbols.
2. So, _r_s andsin,urn_ are im_x_e and ac_ _ J-4978-06 04/01 $

3. Gro.no_t_r _. _._dmd. is at_ ot_l_ (ATD)or rot_ Ju/y 2001
,_ _ m.,,_,*==_, AR 026292 556.29z2-ooz_)



Boring Log HC01 403
STANDARDPENETRATION LAB

De_ RESISTANCE TESTS

') SoilDescriptions inFeetApproximateGroundSurfaceElevationinFeet:361.7 Samm - Stowsper1 2 5 10 2O 5O 100

Fmand_=vei_/ro_b==,. -0 ....... . .-

Mediumdense,moist,grayandbrown
rnomd,_¢ighWgrave,y,mySAND.
(WEATHEREDTILL) V

S-1 A- \

SAND.(TiU-)

V
S-2 A •

m

10

15

)

20

|
,_ s.5 Z "

I
j 8_ of S_ir_ at28.5 F_t

C_d 04/25/01.

30 1 2 5 lO 20 50 lOO

A

L_

1.Refer= F_mA-1f_e_na.onofde_r_ons=_=yr_o_. J-4978-06 04/01
2.Soil_ andmlum limbare_ randacluai¢hang_ ,,

nwyb,¢nwua. FigureA.43.C_ou.a_mrw,_, _w_dk:a_,i#_ am ota4meg(ATO)_ _x am July200/
,+,,=_d.=,_my._._ =,-. AR 026293 ._J6-2912.ool(28)
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