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BASELINE SOIL AND GROUNDWATER QUALITY ASSESSMENT
SEATTT.E CITY UGIKT LONG-TF2/_ LEASE OPTION

SEATn2E, WASm__ GTON

1.0 INTRODUCTION

This reportcont_n_ Roy F. Westmn Inc.'s(WESTON's) find;n=sfrom the baseline

so_l and groundwater qualityassessment forthe Seatt/eCity Light (SCL)long.
term leaseop_o_. The work was accomplishedin accordancewith our proposal
dated I0 April1990,and as modified by The Boeing Company (Boeing)and
WESTON duringthe course oft/iefieldwork.

1.1 Back_'ound

_':---.- B0eingis evaluating'anoptionto enterintoa 50-yearleaseagreement with SCL .....:-..
on property adjoining SCL's Duw_mlsh substation at 10000 West Marginal Place
South. The undeveloped property is located on the Duwam;sh Waterway in

- Seattle,Washington (Figure I).

We understand thatthe property was undeveloped inthe 1930s (as indicatedby
aerialphotographs)and that Corps of Engineers'recordsindicatethat dredged
sediment from the DuwaTn_sh Waterway was placed acrossthe property in 1968.
We alsounderstand that dredged sediment was placed in the east-centralportion
of the propertyin 1985 from dredging of the Duw_mi._h Yacht Club marina located

north ofthe property.

Analysis ofsoilsamples collectedfrom the 1968 fillon SCL property immediately
north ofthe leaseoptionindicatesthat polych/orln_tedbiphenyls (PCBs) and
pentachlorophenols(PCPs) were undetected (i.e.,below 0.01 ppm), that the

_mples were not statedangerous waste forhalogenatedhydrocarbons or poly-
cyclicaromatichydrocarbons (PAHs), and thatthey were not EP toxicformetals

CRaven Systems &Research, Inc.,30 December 1987). Analysis ofa compositesoil
snmple from the 1985 dredge fillon the leaseoptionrevealedconcentrationsor"
0.05 mg/kg PCBs and lessthan I0 mg/kg halo_genatedhydrocarbor,g. The 1985
dredge fillsample alsocontained lessthan state-regulatedconcentrationsofPAHs

and was not EP toxicformetals CLaurlrsTesting Laboratory,Laboratory
No. 90364, 18 July 1985).

I
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1.2 Purpose and Objectives

The purpose of this work is to support Boeing's due diligence effort in assessing
thepropertyand toprovidea baselineforcomparln_and assessingsoiland
groundwaterqualityconditionsatthepropertyafterleasetermination.The
purposeofthesampling and analyticalprogramstrategywas tominim_e the
overallnumber ofmedia s_r_ples,while=mximizingthelikelihoodofdetectionof

organiccompounds ormetalsineach_m_lia.

The soil'and groundwaterqualityassessmentwas designedtoachievethefollow-
ing objectives:

o Assess soil quality along the fence line of the substation for PcBS and chlori-
Rated herbicides based on their potential use at the substat/on and potential
migration onto the lease property.

o Assess soil quality in the 1968 dredge fill for arsenic, barium, cadmium,
chromi,_m_lead,mercury,seleni,_m_sliver,copper,tin,and PAHs. These
parameterswere selectedbasedon theprevalentcontaminantsidenti_ed
elsewhereintheDuwamish Waterway area.Copper aud tinwereincluded
becauseoftheirpotentialadverseaffectson aquaticlife.

o Assesssoilqualityinthe1985dredgefillforthetenmetals,semivolatile
organiccompounds, and PCBs. The fullsemlvolatilescan(i.e.,base/neutz-_I/
acidextractablefractions)was recommended based on typicalpractices/
activitiesassociatedwithmarinas.

o Assess groundwaterqualitybeneaththepropertyforvolatileorganiccom-
pounds(VOC_) and convehtionalwaterqualitypa.r_meters. Groundwaterwas
analyzedforVOCs toassesspotentialreleasesoffuelsor solventsfromthe
substationorotheroff-sitesourcesand/orfromthe dredgefillConventional !
par=meterswere sampledtoassessbaselineconditionsand theinfluence,if
any,ofseawaterfrom thewaterway, i

!

1.3 Summary of Findings t
I

Seven soilborings (6to20 feetdeep)were drilledand s_mpled on thepropertyon
17 and 18April1990. Compositesoils=rnplesfromeach boringwere analyzedfor.
PAHs and metals.Ssrnplesfromthe1985dredgefillareawere additionally
analyzedforPCBs. Low levelsofa few PAH$ and severalmetalsweredetectedin
thesoilsamplesatconcentrationsbelowthemoststringentapplicableregulations
(i.e.,draftWashir_ton Model ToxicsControlActCleanup Regulations).PCBs
were notdetectedinthe 1985dredgefillsamples.

3
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Three oftheboringswere completedas monitoringwells.The wellswere sampled
forgroundwaterand analyzedforVOCs and selectedconventioz_1groundwater
qualityparameters.Acetone,presentata verylowconcentrationin one we]],was
the onlyVOC detectedin thesamples.

Fivecompositesurfacesoils_mpleswere collectedalongthesubstationfenceline
and analyzedforPCBs and chlorinatedherbicides.NeitherPCBs nor herbicides
were detectedinany ofthesamplesat detectionlira/tothatwere wellbelow

reguiatoryclean-uplevels.

No regulatedconcentrationsoforga.n/ccompoundsormetalswere detectedin
samplesfromtheproperty.The low levelsofPAT-Isand metalspresentin some of
the samplesareprobablyrepresentativeofbackgroundconcentrationsin dredge
fillintheDuwamish industrialarea.

No furthersampling atthepropertyisrecommendecL

W'ESTON performedthiswork and preparedthisreportin accordancewith
generallyacceptedprofessionalpractices,relatedtothenatureofthe work
accomplished,fortheexclusiveuse ofBoeingforthespecificapplicaliontothe

- proposedSCL property.No otherwarranty,expressedorimplied,ismade.

2.0 SITE ASSESS_

2.1 General Property Description

The propertycomprisesapproximately20 acresofopengrassyfield,Itisbounded
tothesouthby SCL'sDuw_m;sh substation,tothenorthby theDeltaMarine
Industriesfacilities,tothe eastby theDuw_sh Waterway,and tothewest by
West MarginalPlaceSouth,a frontageroadofHighway 99 (Figure2).The west
_.ndsouthportionsofthepropertyare crossedby severalhigh-voltagepower lines.
An openditchr_,n_alongthewest boundaryoftheproperty.Photographsofthe
propertyaxeincludedinAppendix C.

The majorityofthepropertyisnearlylevel.A recta_ar depression,approxi-
mately200 feeton a side,islocatedintheeast-centralportionofthelease
property.The depressionapparentlymarks the"areafilledwithdredgedsediment
in 1985. The depressionappearstobe an in,ledimpoundment inwhich dredged
sedimentwas placedand allowedtodrain.

An areaofseasonMlyponded water was locatedinthecentralportionofthe
propertyand noticeablydecreasedinsizeduringthecourseofthesite
investigation.
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The easternmost portion of the property along the Duwamish Water cont_:.ns
several exposures of milled b;mber debris mixed with sandy and clayey silt fill.
The lumber-con_ning fill appears to be a separate Rll unit from the 1968 or 1985
fills,althoughthisisuncertainbecausetherelationshipbetween the fillunits
alongthewaterwayisobscuredby vegetationand recentsecI__ez_tation.Several
decayedpilingsarepresentalongthewaterway shoreline.

2.2 Subsurface Stratigraphy

Seven soilboringswere drilledon the property(Figure2).Three oftheborings,
designatedMW-I throughMW-3, were drilledtoa depthofapproximately20 feet
usinga mechanicaldrillrigand were completedasmonitoringwellson 17 April
1990. Four oftheborings,designatedB-I throughB-4,were drilledtodepthsof6
to10 feetusinghand-augertechniques.BoringsB-3 and B-4 were locatedinthe
1985 dredgefillarea.Alloftheotherboringswere completedin the 1968 dredge
fillarea.A discussionofdrilling,sampling,and decontaminationproceduresused
atthesiteareprovidedinAppendS-A. Explorationlogsoftheboringsareslso
presentedinAppendixA.

The subsurfaceinvestigationindicatesthatthepropertyisunder}_n by approxi-
mately5 toI0feetofstratified,heterogeneousfillthat,in tufa,overl_esal[uvi_m
oftheDuwaznishRiverfloodplain(Figure3).Apartfrom the man-made levee
alongthepresentbank oftheDuwazn/sh Waterway,thef_lappearstot1-Acken
progressivelywestwardacrosstheproperty.The fillisthinnest(5.5to6.2feet)in
thetopographicdepressionintheeastportionofthepropertythatapparently
coincideswiththelimitsofthe1985 dredgefill.

Relativelylittlelithologicortexturaldifferencewas notedbetween the 1968and
1985 fills.The filliscomposed predominantlyofcrudelylayeredsiltysand and
clayeys£1t.The upper I to4 feetofthe fillistypicallya loosetomed/_m-dense,
moist,brown,siltysand. Dense,black,carbonaceous,finesand and stiff,black,
clayeysilttypicallyoccurbeneaththesurfacelayer.The blacksand and siltoften
containabundantwood fragments.In some borings,a saturated,gray,weU-
gradedsandlayer0 to4 feetthickoccursatornearthebase ofthe fill.

Filloverlyingalluvi,_mwas alsoobservedinan erodedexposurealongthewest
bank oftheDuwamish Waterway. Very abundantmilledlumber debrisoccursin
a sandy toclayeymmtrixatlow elevationsalongthebank and may be a separate
fillunitfromthe 1968and 1985dredgefillunitsdescnR)edhere.

Alluvivmunderlyingthe fillconsistsofapproximately2 to3 feetofgray,mottled.
massive,clayeysiltthatoftencontainsplantfragments.Below themottledclayey
siltisa 1.5-to4-foot-thlckunitcomposed ofthinlybedded,grayand brown,clayey
siltand finesand. In thethreedeepestborings,(i.e.,MW-i, MW-2, and MW-3), a

2
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3.O ANALYTICALPJ_SULTS

Alls_rnpleswere analyzedby LaucksTestingLaboratories,Seattle,Wasl_n_t0n.
Complete _ajyticalresultsarepresentedinAppendixB and Tables I through8.
A summaxy ofthoseanalytesdetectedispresentedinTable9.

3.1 1968 Dredge FiLlArea

Subsurfacesoilsamplescompositedf_omthefiveboringsinthe 1968 dredgefi11
area(i.e.,Bor_s MW-I, MW-2, MW-3, B-I,and B-2)were analyzedforPAHs and
mef.als.The highmolecularweightPAH compound benzo(a)pyrenewas detected
inthreeof thefiveborln_samples(M'W-I,MW-3, and B-l)atconcentrationsof 96
to340 ug/kg.PyTenewas detectedinonlyoneboringsample(MW-3) ata concen-
trationof74 ug/kg.Bis(2-ethylhexyl_hthalatewas detectedinallfiveboring
samplesatconcentrationsof87 to490 ug/kg.No otherbase/neutr_-ext_ctable
semivolatilecompounds were detectedinthecompositesamplesfrom each boring.

Severalmetalswere det_'t_ineachor"the fiveboringsamples.Metal concentra-
tiohsin'thesamplesarewellw_th_ntherangesobservedinnatm-alsoilsby
WESTON personnelinthePuget Sound region.

3.2 1985 Dredge Fill Area

Subsurfacesoilsamplescompositedfrom thetwo boringsinthe 1985 dredgefill
area(i.e.,BoringsB-3 and B-4)were analyzedforPCBs, semivolat_leo_c
compounds,and metals.PCBs werenotfound_uthesamplesatdetectionlimits z0,o'1
thatrangefrom 80 to210 ug/kg.The PAH compounds fluoranthene(70ug/kg), o.os'_
phen_uthrene(53ug/kg),pyrene(86ug/kg),and be__zo(a)pyrene(250ug/kg)were o,o_t_
detectedinthesamplefromBoringB-3. Bis(2-ethylhexyl)phthalatewas detected _"____-_
inthesamplesfrombothboringsatconcentrationsof440 and 380 ug/_. No 0._.__v_-_

othersemivolatileorganiccompound was detectedinthesaxnplefrom Boring]3-4._-_t"Severalmetalswere detectedinthetwo boringsamples.The concen_.ationof

mercuryinthes_mplefromBoringB-3 (0.51ug/kg)appears to be slightlyelevated
with respecttothetypicalrangefoundinm_tura]soilsofthePuget Sound region.
Allothermetalconcentrationsinthetwo s_mplesarewellwithintheranges
observedinnaturalsoftsby WESTON personnelinthePuget Sound region.

3.3 Groundwater

The threegroundwaters_mplescollectedfrom WeLlsMW-I, MW-2, and M_-3 on
26 April1990were analyzedforVOCs and selectedconventionalwater quality
parameters(i.e,,_k=_n_ty,chlbride,sulfate,sodium,iron,m_g_nese). The only
VOC detectedinany ofthewatersampleswas acetone,ata concent_ationof
8 u_l inWell MW-1.

9

AR 023542



I'_R-23'99TUE04:02RI USBOESEKITLEDISI'RICT FAXNO.20B7844470 P.li

TABLE 1
SUBSURFACE SOiL SAMPLF_ - TOTAL METALS

1968 AND 1985 DREDGE FILL AREAS
SEATTLE cn'Y UGHT LEASE OPTION

sample"
Analyle MW-1 MW.2 MW-3" ,, B-1 B-2 B-3 B--4'

Arsenic 4.9 4,2 7,5 5.9 4.8 8.7 5,6
Barium 50.0 76.0 67.0 56,0 42.0 74.0 50.0
Cadmium 1.0 1.3 1.3 0.9 0.5 u 1.2 0.6
Cl_romium 15.0 17.0 20.0 13,0 12.0 lB.0 13.0

Copper 20.0 36.0 36.0 19,0 17.0 33.0 20.0.
Lead 7.3 15.0 16.0 B.7 8.2 17.0 7.4

Mercury 0.1 u 0.1 u 0.24 0.1 u 0.1 u 0.51._...._1,o 0,1 ti
Selenium 0,5 u 0,5 u 0.B 0.5 0.5 u 0.S u 0.S u
S_lver 1.0 u 1,0 u 1,0 u 1.0 u 1,0 u 1.0 u 1.0 u
Tin 50.0 u 50.0 u S0.0 u S0.0 u S0.0 u 50.0 S0.0 U

• Parts per million (mg/kg), dry basis,
u - indicates the snalyte of Interest was nol detected, -.-

.. to the limit of detec-1:ionshown. .... . ..

10
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TABLE 2
SUBSURFACE SOIL SAMPLES - PAHs

(l_seJNeutnd R'ac0ons o_Samivola_bleF.x_actaZ_)
1968 DREDGE RLL AREA

SEATTLE CRY LIGHT LF.ASE OPTION .

" SampJe""

Analyte MW-1 MW-2 MW-3 B-1 , B-2

Aniline 200 u 210 u 230 u 220 u 210 u

Bis(2-Chloroethyi_Ether 39 u 43 u 45 u 43 u 41 u
1,3-DicJ_lorobenzene 39 u 43 u 45 u 43 u 41 u
1,4-Dichlorobenzene 39 u 43 u 45 u 43 u 41 u
1,2-Dichlorobenzene 39 u 43 U 45 U 43 U 41 u
Bfs(2-Chloroisopropyl)Ether 39 u 43 u 45 u 43 U 41 u
N-Nitroso-Di-n-Propyllmine 39 u 43 u 45 u 43 u 41 u
Hexachloroethane 79 u 86 u 90 u 87 u 83 u
NiVobenzene 39 u 43 U 45 U 43 U 41 u
Isophorone 39 u 43 u 45 u 43 u 41 u
Bis(2-Chloroethoxy)Meth=_ne 39 u 43 u 45 u 43 u 41 u
1,2,4-Trichlorobenzene 39 u 43 u 45 u 43 u 41 u
NaphthaJene" 79 u 86 u 90 u 87 u 83 u

°--:.-4-Chloroa_ifine 39 u ._ .43 u 45 u 43 u 41 u

Hexacholrobutadiene 39 u 43 u 45 u 43 u 41 u
2-Methytnaphthaiene 39 u 43 u 45 u 43 u 41 u
Hexachlorocyclopentadiene 7=J u .86 u 90 u 87 u 83 u
2-Chtoronaphthalene 39 u 43 u. 45 u 43 u 41 u
2-Nitroangine 79 u 86 u 90 u 87 u 83 u
DimethylPhthalaze 39 u 43 u 45 u 43 u 41 u
Acenaphthytene 39 u 43 u 45 u 43 U 41 u
2,5-Oinitrotoluene 79 u 86 u 90 u 87 u" 83 u
3-Nitroaniline 200 u 210 u 230 u 220 u 210 u
Ancaphthene 39 u 43 u 45 u 43 u 41 u
Dibenzofur_n 39 u 43 u 45 u 43 u 41 u
2.4-Oinitrotoluene 79 u 86 u 90 u 87 u B3 u

"Parts per million (mg/kg]. dry basis.
u - indicates the analyte of interest was not detected,

to the limit of dete_ion shown.
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TABLE 2 (Con_)d)
SUBSURFACE SOIL SAMPLES - P/U.ls

(Ba,seJNeutraJFractions of S_rn_ FJtlnlgtables)
1968 DREDGE RLL AREA

SEAI"FLE CITY LIGHT LEASE OPTION

S=m_e', , ,,
AnaJyte MW-1 MW-2 MW-3 B-1 'B-2

Diethyl Phthalate 39 u 43 U 45 u 43 U 41 u
4-ChlorophenyI-phenyJether 39 u 43 u 45 u 43 u 41 u
Fluorene 39 u 43 u 45 u 43 U 41 U
4-Nitroaniline 79 u 86 u 90 u 87 u 83 u
N-Nitroso_phenylamine 39 u 43 u 45 u 43 u. 41 u
1,2-Diphenylhydra.zine 79 u 86 u 90 u B7 u 83 u
4-Bromophenyi-Pheny_ether 79 u 86 u 90 u 87 u 83 u
Hexachlorobenzene 39 u 43 u 45 u 43 u 41 u

Ph.enanthrene 39 u 43 u 45 u 43 U 41 U
Anthracene 39 U 43 U 45 U 43 U 41 U

DI-n-Butyl PhthaJate 39 U 43 u 45 u 43 u 41 u
Fluoranthene 39 u 43 u 45 u 43 u 41 u

Pyrene 39 u 43 u 74 43 u 41 u
BenzJdine "980 u 1100 u 1100 u 1100 u 1100 u

"* ; " -,: " Butylbenz,/lphthalat ...... --" 39 u 43 u 45 u. 43 u 41 u
3,3'Dichlorobenzidine 390 u 430 u 450 tl 430 u 410 u

Benzo(a)Anthracene 39 u 43 u 45 u 43 u 41 u
Chrysene 39 u 43 u 45 u 43 u 41 u
Bis(2-Ethylhexyl)Phth&late 87 160 340 390 490
Di-n.-Octyl Phth=late 39 u 43 u -45 u 43 u 41 u
Benzo(b)Fluoran_hene 79 u .86 u 90 u 87 u 83 u
Benzo(k)Fluoranthene 79 u 86 u 90 u 87 u 63 u
Benzo(a)P-_ene 96 66 u 340 140 83 U
Indeno(1,2,3-cd)Pyrene 79 u 86 u 90 u 67 u 83 u
D_enzo(=t,h)Anthracene 79 u 86 u 90 U 87 U 83 U

Benzo(g,h.l_Penflene 79 u 86 u 90 u 87 u 83 u

•Parts per bfllion (ug/kg), dry basis.
u - Analyte of interest was not 0erected, to the limit of detection shown,
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_ TABLE 3
SUBSURFACE SOIL _MPLES - SEMWOLATILE ORGANIC COMPOUNDS

(_as_JNeutra_Ac_d Fr_on= of Semivol=_le Exo-,,_les)
198S DREDGE RLL AREA

SEA1TLE CRY LIGHT LEASE OPTION

Sample"

Anaty_e B-3 B-4

Phenol 44 u 43 u
Aniline 220 u 220 u

Bis(2-Chioroethyl)Ether 44 u 43 u
2-Chlorophenol 4.4 u 43 u
1,3-Dichlorobenzene -- 44 u 43 u. ,

1,4.-Oichlombenzene 44 u 43 u

Benz),lAJchohol 44 u 43 u
1,2-Dichiorobertzene 44 u 43 u
2-Methylphenol 44 u 43 u
Bi_2..-Chloroisopropyl)Ether 44 u 43 u
4-MethyIphenol 44 U 43 u
N-Nitroso.,-Di-rv-Propyla.rnine 44 u. 43 u
Hexachioroe_aurm .. 89 u 87 u
Nitrobenzene "44 u 43 u
Isophorone - 44 u 43 u
2-Nltrophenol 8g u 87 u

..... 2,4-OimethyIphenol 44 u 43 u
Benzoic Acid 1100 u 1100 u
Bis(2-ChloroerJ'_oxy)M_thane 44 u 43 u
Z,4-Dichloroph_ol B9 u 87 u
1,2,4-Tdchlorobenzene 44 u 43 u
NaphlJ_lene 89 u 87 u
4-Chloroaniline 44 u 43 u
Hexacl_lorbutac_ene 44 u 43 u

4-Chloro-3-Me_ylphenol 8g U 87 u
2-MeU_ylnaphthalene 44 u 43 u
Hexachlorocyc_opentadiene 8g u 87 u

• Parts per billion (u_kg), dry basis.
u - Analyte of Interest was not detected, to the limit of delectiorl shown,
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TABLE 3 (Continued).
SUBSURFACE SOIL SAMPLES - SEMIVOLATILE ORGANIC COMPOUNDS

(B,cseJNeutTagAcid Fractions of _ F.x_ctablP_)
1985 DREDGE RLL AREA

SEATTLE CITY LIGHT _ OPTION

Sarape"

Anah/te B-3 , _ , B-4

2,4,6-Trichlorophenol 89 u 87 u
2,4,5-Trich|orophenol 89 u 87 u
2-Chloron&phthalene 44 u 43 u
2-Nitroaniline Bg u 87 u-
Dimeffiyl PhthaJme ... -. 44 u 43 O '
Acenaphthylene 44 u 43 u
2,6-Dinitrotoluene 89 u 87 u
3-Nitro&niline 220 U 220 U
Acan_oh_ene 44 u 43 U
2,4-DiniTrophenol. 440 u 430 u
4-Nitrophenol 440 u 430 u
D_enzofuran 44 U 43 u
2,4-DinJtrotoluene . 89 u 87 u

Die_yl Phtha_te 44 u -43 u
-'" 4--ChlorophenyI-Phenyle-_e'l: 44" u 43 u

Ruorene 44 u 43 u
4-Nitroanmne 89 u 87 u

4,S-Dinitro--2-Methytphenol 440 u 430. u
N.-Ni_rosodiphenylamine 44 u 43 u
1,2-Diphenylhydrazine 89 u 87 u
4-Bromophenyt-Phenylether 89 u 87 u
Hexachiorobenzene 44 u 43 u

Pen_chlorophenol 440 u 430 U
Phenanthrene 53 43 u
Arrthr;Lcene 44 u 43 u
Di-n--Butyl Phthalate _ 44 u 43 u

i _ i ii

• Parts per bill?on(ug/kg), dry basis.
u - An_yte of intores! w=s not detected, to the"r_nit of detection shown.
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SUBSURFACE SOIL ,_kMPL.L_.-$EM_LATIL_ ORGANIC COMPOUNDS

(Base,'Neut_l/Ac_d Fra_ons of Ssrrevola_e Extractables)
lgB5 DREDGE RLL AREA

SEA'I'I'LE CiTY LIGHT LEASE OPTION

Sam_|e"
AnaJyle B_3 B-4

F'luoran_ene 70 43 u

PyTene 86 743 u
Benzidine 1100 u 1100 u
Buty_enzylph_alita 44- u 43 u
3,3'Dichloroben_ddirm'. 440 u 430 u
Benz0(&)Artthr;lcene 44 u 43 u
Chnjsene 44 U 43 u

• Sis(2,Ethylhexyl)Phth_la|e 440 380
Dl-n-Octyl Phthai#Lte 44 u 43 u
Benzo(b)Ruoran_hene 89 u 87 u
BenzoCK)Ruoranthene 89 u 87 u
,Benzo(a)Pyrene 250 87 u

Indeno(1,2,3-_. Pyrene 89 u 87 u
Dibenzo{a,h)Anthracene 89 u- B7 u

- ----" ........... Benzo{g,h,i)Perytene....... 89 u "'"B7 u

• Parts per billion (ug/kg). dry basis.
u .- Analyte of interest was not detected, to .the limit of detscl_on shown.
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TABLE 4

SURFACE SOIL SAMPLES - PESTICIDE5 AND PCBs
1985 DREDGE RLL AREA

SEATT1.E CITY UGHT LEASE OFlqON

illl

Sam_e°
Anal_e B-3 B-4

alpha-BHC 11,0 u 10.0 u
ber_-BHC 11.0 u 10,0 u
delta-BHC 11.0 u 10.0 u

gamma-BHC0indane) 11,0 u 10,0 u
Heptachlor 11.0 u 10.0 u
Alddn 11.0 u 10.0 u

Heptachlor epoxide 11.0 u 10.0 u
Endosulfan I 11.0 u 10.0 u
Dieldrin 21,0 U 21,0 u

4,4'-DDE 21.0 u -21.0 u
Enddn 21.0 u 21.0 u
Enc_sulfan II 21,0 u 21,0 u
4A'-DDD 21.0 u 21.0 u

.Endosulfan sulfate 21.0 u .21.0 u
._-._...--,,_ ..... ---;-4,4'.-DDT ....... 21.0 u -'- 21.0 u

Methoxychlor 1!0.0 u 100.0 u
Endrinketone 21.0 u 21.0 u

=alpha--Chlordane 110.0 u 100.0 u
gamma-Chlordane 110.0 u 100.0 U
Toxaphene 210.0 u 210.0 u
Arochlor-1016 110.0 u 100.0 u
Arochior-122.1 110.0 u 100.0 u
Arochlor-1232 110.0 u 100,0 u
Arochlor-1242 110.0 u 100.0 u
/Vochlor-1248 110.0 u 100.0 u
Arochior-1254 210.0 u 210.0 u
Arochior-1260 210.0 uu 210.0 u

, .

• Parts per billion (ug/kg), dry basis.
u - AnaJyteof interest was not deEecled, to _e limit of detection shown.
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TABLE 5

GROUNDWATER SAMPLES - VOLATIL_ ORGANIC COMPOUNDS
SEATTLE CITY LIGHT LEASE OPTION

_ Sample;
Analy_e MW_1 MW-2 MW-3

Chlorome_ane 1 u I u 1 u
Bromomeffiane 1 u 1 u 1 u
VinyIChior_e 1 u I u 1 u
ChloroeZhane 3 u 3 u 3 U
Meth)4ene Chloride 1 u 1 u 1 u
Acetone 8 5 u 5 u
Carbon Disulfide 1 u 1 u 1 u
1,1-DichloroeEhene 1 u 1 u 1 u
1.1-Dichloroel_u,m 1 u 1 u 1 u
Trars-l,2-O]chlorz>ethene 1 u 1 u 1 u
Cis-l.2-Dichloroethene ' 1 u 1 u 1 u
Total l,2--Dichloroethene 1 u 1 u 1 u
Chloroform 1 u 1 u 1 u
2-But_one 3 u 3 u . 3 u

_o • . ................ 1,2,--Oichloroe -'" 1 u .... "_'_=_l'_lj 1 u- "..... "
1,1.1-Tdchloroethane 1 u 1 u 1 u
Carbon Tetrachloride I u I u 1 u
V',_yl Acetate 1 u 1 u 1 u
Bromo_chloromethane 1 u 1 u 1 u
1,2-Oichloroprol_ne 1 u 1 u 1 u
Tdchloroethene 1 u 1 u 1 u
Benzene 1 u I u 1 u
D[bromochlorome_ane 3 u 3. u 3 u
1,1,2-TdchioroethaJne 1 u 1 u 1 u
Bromoform 1 u 1 u 1 u
4°Me[hy_2-Penta_none 3 u 3 u 3 u
2-Hexanone 3 u 3 u 3 u
1.1.2,2-Te[rachloroe_ane 3 u 3 u 3 u

Tetrachloroethene 1 u 1 u 1 u
Toluene I u 1 U 1 u
Chlorobenzsne 3 u 3 u 3 u
Trans-1,3-Dichloropropene 3 u 3 u 3 u,
Ethylbenzone I u 1 u 1 u
Ci-s-l,3-Dichlorowopene 3 u 3 u 3 u
Strymne 1 u 1 U 1 u

TOtalXylene 1 u _-1 u 1 Im

• Resul_ in ug/L

u - lno';c_tes the enalyte of interest w_s not detected, to the _mit of detec_on shown.
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TABLE7
SURFACE SOIL SAMPLES - PESTICIDES AND PCBs

SUBSTATION FENCE LINE AREA
SEATTLE CITY UGHT LEASE OPTION

Sa.mple"
Analyte SS-1 SS-2 $5-..3 SS--4 $5-$

alpha-BHC 8.7 u 8.7 u 8,8 u 8.6 u 8.6 u
beta-BHC 8.7 u 8,7 u 8,8 u 8,6 u 8.6 u
delta-BHC 8.7 u 8.7 u 8.8 u 8.6 u 8.6 u

gamms-BHC(lindane) 8,7 u 8,7 u 8,8 u 8.6 u 8,6 u
Heptachio¢ 8.7 u 8,7 u 8,8 u -- 8.6 u 8.6 u
Alddn 8.7 u 8.7 u 8.8 u 8.6 u 8.8 u
Heptschlorepoxide 8.7 u L7 U 8,8 U 8.8 U 8.6 u
EndosuIfanl 8.7 u 8.7 u 8.8 u 8.6 u 8.6 u
Dieldrin 17.0 u 17.0 u 18.0 u 17.0 u 17,0 u
4.4"-DDE 17.0 u 17.0 u 18.0 u 17.0 u 17.0 u
Endrin 17.0 u 17.O u 18.0 u 17.0 u 17.0 u
Endosuifanll 17.0 u 17.0 u 18.0 u 17.0 u 17.0 u
4.4'-DDD 17.0 u 17.0 u 18.0 u 17.0 u 17".0 u
Endosu/fansulfate 17.0 u 17.0 u 18.0 u 17.0 u 17.0 u

+--_----...... 4,4'-DDT:" ". ,'17,0+u'---,--17.0"u - .-18.0 u - 17.0 u 17.0 u "° -.-

Methoxychlor 87.0 u 87.0 u 88,0 u 85.0 u 86.0 u
EnddnkerJ)ne 17.0 u 17,0 u 18.0 u 17.0 u 17.0 u j_

alpha-Ch)ordane 87.0 u 87.0 u 88.0 u 86.0 u 88.0 u
gamin;t-Chlordane 87.0 u 87.0 u 88.0 u 86.0 u 86.0 u
Toxa,ohene 170.0 u 170.0 u 180.0 u 170.0 u 170.0 u
Arochlor-101S 87.0 u 87.0 u 88,0 u 86.0 u 86.0 u
Arocttlor-1221 87,0 u 87.0 u 88,0 u 86.0 u 86.0 u
Arochior-1232 87.0 u 87.0 u 88.0 u 86.0 u 86.0 u
Arochlor-1242 87,0 u 87.0 u 88.0 u 86,0 u 66.0 u
Arochlor-1248 -87.0 u 87.0 u 88.0 u 86.0 u 86,0 u
Mochlor-1254 170.0 u 170.0 u 180.0 u 170.0 u 170.0 u
Arochior-1260 170.0 u 170.0 u 180.0 u 170.0 u 170.0 u

,m , ,

"Parts per billion (ug/kg), dry basis.
u - AnaJyte of interest was not detected, to the limit of detection shown.
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TABLE 8
SURFACE SOIL SAMPLES - CHLORINATED HERBICIDES

SUBSTATION FENCE LINE AREA
SEATTLE CITY LIGHT LF.A_E OPTION

Saml_le"

Analy_e SS- 1 SS-2 S$-3 $$-4 S$-5

2.4-D 11,0 u 11,0 u 11.0 u 11.0 u 11.0 u
2,4,5-T 5.4 u 5.5 u 5.5 u 5.5 u 5.4 u
2.4,_--TP S.4 u 5.5 u S.S u 5.5 u .... 5,4 u

• Parts per billion (ug/_:J), dry basis.
u - indicates L_eanaJyle of _tere_ was hOEdete_l,

to the |imlt of detection shown.

2O
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Alloftheconventionalwater qualityparameterswere detectedatlow tomoderate
concentrations.CklorideconcentrationswerehighestatWell M'W-2 (1400rag/l)
inclicati_gbrackishconditionsin thenativesandaquiferat thatlocationand some
influencefromthesaltwaterwedge intheadjacentDuwamish Waterway. Iron,
m_.nganese,sodi,_rn,and totalalkalinityarealsohighestatWell MW-2. Field
measurementsindicatethegroundwater has a pH of7.0to7.1.

3.4 SCL SubstationFence Line Area

The lqvesurfacesoilsamplescollectedalongtheSCL substationfencelinewere
analyzedforpesticides,PCBs, and threechlorinatedherbicides.The fives_mples
didnotcontaindetectableconcentrationsofany ofthesecompounds atdetection
limitsof8.6to180ug/kgforpesticides,86to170ug/kgforPCBs, and B.4to
11.0ug/kgforherbicides.

4.0 DISCUSSION

4.1 1968 Dredge Fill Area

The 1968 dredge fill contained low concentrations of PAHs and metals. Total
PAHs concentrations (140 to 414 ug/kg) in compor_te s_ples from the _ were
belowthedraftsoilclean-uplevelsfortotalcar_inQgenicPAHs spec£fiedinthe
WashingtonStateModel ToxicsControlAct(IVITCA)Cleanui_Regulab'ons
(1.0mg/kg)(9March 1990).These PAH concentrationsareprobablyrepresenta-
tiveofbackgroundPAH concentrationsofdredge511intheI)uw_m_sh industrial
area.

Totalmetalsconcentrationsinthe 1968fillsamplesarewellbelow draftMTCA

, soilclean-uplevelsand are atconcentrationssolow theywillnot failEP toxicity
I • criteria.

I 4.2 1985 Dredge Fill Area

The 1985dredgefillalsocontainedlow concentrationsofPAl_s and metals,PCBs

were notdetectedineithercompositefillsampleatdetectionlimitsthatarewellbelowthemoststringentPCB clean-upstandards.SeveralPAHs were detectedin

thecompositesoils__mplefrom BoringB-3 ata totalconcentrationof_z___ug/kg. ,q_vs

I Again,thisconcentrationisbelow thedraftMTCA clean-upstandardforPAHs in
soil.

Totalmetalsconcentrationsinthe 1985 sar_p|_s were we]] below MTCA clean,

up levels.Althoughtheconcentrationofmercury(0.51mg/kg) inthecomposite

i. s_rnplefromBoringB-3 isslightlyelevatedabovethetypicalrange fornatural

I 2s
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