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DECLARATION OF
THE RECORDOF DECISION

SITE NAME AND LOCATION

NavalSubmarineBase,BangorSite A (OperableUnit 1)
Bangor,Washington.

STATEMENT OF BASIS AND PURPOSE

This decisiondocumentpresentstheselectedremedialaction forSite A (OperableUnit 1)
at the NavalSubmarineBase(SUBASE),Bangorin Bangor, Washington,chosenin -

accordancewith the ComprehensiveEnvironmentalResponse,Compensation,andLiability
Act, as amendedby the SuperfundAmendments and ReauthorizationAct, andto the
extentpracticable,theNational Oil andHazardousSubstancesPollutionContingencyPlan.
This decisionis basedon the administrative recordfor the- site. -

The leadagencyfor this decisionis the U.S. Navy. TheU.S. Environmental Protection
Agency(EPA) approves ofthis decisionand, along withtheState ofWashington
Departmentof Ecology(Ecology),has participated in thescopingof the site investigations
andin the evaluationof remedialactionalternatives. TheState of Washingtonconcurs
with theselectedremedy.

ASSESSMENTOF THE SiTE

Actual or threatenedreleasesof hazardoussubstances fromthis site, if not addressedby
implementingthe responseactionselectedin this Recordof Decision-(ROD), maypresent
an imminentandsubstantialendangermentto public health,welfare,or the environment.

DESCRIPTIONOF SELECrED REMEDY

The selected remedyis the only responseaction plannedfor SiteA. This actionaddresses
contaminatedsoil andcontaminated groundwater.Theselected remedywill consistof the
following actions:
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Soil Remediation;

~ Excavateapproximately7,000 cubic yardsof surfacesoil from theBurn Area of SiteA
containingordnanceconcentrationsabovestate cleanuplevelsfor potential directsoil
contactexposures. -

s Excavateapproximately100 cubicyardsof surfacesoil from DebrisArea 2 of SiteA
containing ordnanceand/orleadconcentrations abovestatecleanuplevels for potential
directsoil contactexposures.

s Placeall excavatedsoils within a lined soil washingbasin constructedwithin theBurn
Area. DebrisArea 2 soils with-elevatedlead concentrationswill be isolated in aspecial
cell within thewashingbasin. The excavatedsoils will be modifiedas necessaryby
mechanicalor chemicalmeansto ensure-thatthe subsequenttreatment(washing)
processwill be effectiveandefficient.

~ Dissolveordnancecontaminantsfrom the excavatedsoils usinga Soil Washingsystem,
andtreatthe leachatewith Ultraviolet (UV)/Oxidation techxiologiesto permanently
destroytheordnancecontaminants.Treatedleachatewill berecirculatedto the
treatmentbasin,establishinga closedtreatmentsystem(i.e., no discharge).

~ Monitor the effectivenessof the soil washingandtreatmentprocesses.Soil washingwill
conthme until stateordnance-cleanuplevelsfor potentialdirect soil contactexposures
areachieved,andleachateconcentrationsare belowstategroundwaterprotection
(drinking wateruse)levels.

After soil (ordnance)treatment,removesoils originally excavatedfrom DebrisArea 2
containingleadconcentrationsabovestatecleanuplevels for potential direct soil
contactexposures.Thesesoils (approximately100 cubic yards)will be disposedat a
permittedoff-site landfill. All othersoilswill remain onsite.

Following completionof the soil treatmentactioii, groundwaterprotectionwill be
assessedby monitoringordnanceconcentrationsin theseasonal PerchedGroundwater
ZoneimmediatelyunderlyingtheBurn Area. The point ofcompliancefor comparison
with state groundwaterprotection(drinkingwater use)levels will be established
throughout thePerchedZone. If compliancewith stategroundwaterprotectioncriteria
has notbeenachievedwithin five years fromcommencement ofthis action,
modificationsto thegroundwaterremediationsystemwill beconsidered,asdiscussed
below.
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Groundwater Remediation: -

~. Using approximatelyeight extractionwells, removegroundwaterwithin the Shallow
Aquifer (below thePerchedZone) containingordnanceconcentrationsabovestate
groundwater cleanup levels (drinkingwateruse). -

r Treat the extracted groundwaterusing aUV/Oxidation processto permanentlydestroy
theordnancecontaminantsand achievestate groundwaterdischargestandardsprior to
disposal.

Dispose ofthe treatedgroundwateron base(at the Burn Area)by reintroduction into
theShallowAquifer. -

r Monitor the effectivenessof the groundwaterextraction andtreatmentprocesses
throughout the restoration action, which may extend for a period of up to 10 years.
The system’sperformancewill be carefully monitoredon a regularbasisandadjustedas
warrantedby theperformancedatacollectedduring operation.

DECLARATION - -

The selectedremedyis protectiveof human health andthe environment,complieswith
Federaland Staterequirementsthatarelegally applicableor relevantandappropriateto
the remedialaction, andis cost-effective. This remedyutilizes permanentsolutionsand
alternativetreatmentor resource recoverytechnologies,to themaximumextent practicable,
andsatisfiesthestatutorypreference forremediesthat employ treatment thatreduces
toxicity, mobility, or volume as aprincipal element. Becausethis remedymay result in
hazardous substancesremainingon-site abovehealth-basedlevelsafter a period offive
years,a periodicreviewwill be conductedin accordancewith the existing FederalFacility
Agreementfor SUBASE, Bangorto ensure that the remedycontinuesto provideadequate
protectionof human healthand theenvironment.

____________ ~

CaptainLawrenceKrame Date -

SUBASE, BangorCommandingOfficer
UnitedStatesNavy
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Signature sheet for the foregoingSUBASE, Bangor - Site A, RemedialAction, Recordof
DecisionbetweentheUnited StatesNavy and the UnitedStates EnvironmentalProtection

Agency,with concurrenceby the WashingtonState Departmentof Ecology.

1QQ~a-&a__&~~a. _________

Dana Rasmussen Date
RegionalAdministrator,Region 10
United StatesEnvironmentalProtectionAgency
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Signaturesheetfor the foregoing SUBASE,Bangor - Site A, RemedialAction, Record of
Decisionbetweenthe United StatesNavy and the United StatesEnvironmental -Protection
Agency, with concurrenceby the Washington StateDepartmentof Ecology.

Carolfleskes,ProgramManager Date
Toxics Clean-upProgram
WashingtonStateDepartmentof Ecology
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DECISION SUMMARY

1.0 INTRODUCTION - -

Under theDefenseEnvironmentalRestorationProgram,it is theU.S. Na’vy’s policy to
addresscontaminationat Navy installationsin amannerconsistent withtherequirements
of theComprehensive EnvironmentalResponse,Compensation,andLiability Act
(CERCLA), asamendedby the SuperfundAmendtnentsandReauthorizationAct (SARA).
In the caseof Ordnance DisposalSiteA at U.S. Naval Submarine Base(SUBASE),
Bangor, remedialactionwill be implementedto minimize potentialhealthrisks associated
with soil andgroundwatercontamination.The remedialactionwill also comply with
applicable or relevant andappropriaterequirements(ARARs) promulgated bythe Stateof
WashingtonandtheU.S. EnvironmentalProtectionAgency (EPA).

2.0 SITE NAME, LOCATION, AND DESCRIPTION

SUBASE) Bangoris locatedin Kitsap County,Washington,on Hood Canalapproximately
10 miles north of Bremerton. TheBangorOrdnance DisposalSite A is locatedin the
northernportion ofSUBASE, Bangor,approximately2,000feet southeast ofHoodCanal
(Figure 1 at end oftext). Land surroundingSTJBASE,Bangoris generally undevelopedor
supportslimited residentialuse. The residentialcommunityof Vinland is located -

approximately2,000feetnorth of Site A. The base andsite arecurrentlyfenced,and
accessto thesite is limited to authorized personnelonly.

SiteA is composedof four separateuplandareastotalingapproximately12 acres. The
size of individual areasranges fromlessthan oneacre to approximately6 acres,andall are
presentlysurroundedby forest. Groundelevationin the site vicinity generallyrangesfrom
150 to 180 feetabovemean sealevel.

Surfacewaterrunoff from the site is directed northerly(towards Vinlan4)andwesterly
(towardCattail Lake),with eventualdischargeinto Hood Canal (Figure2). Several
residencesin Vinland obtainwatersupplyfrom a (ClassIi perEPA classification)Shallow
Aquifer, locatedapproximately60 to 100 feetbelow groundsurface. However, municipal
water supplies in Vinland are obtainedfrom thedeeper,regionallyextensiveSeaLevel
AquIfer, which is separated fromthe ShallowAquifer by approximately140 feet oflow
permeabilitysoils. -

Site A is composedof a Burn Area,two DebrisAreas, and a StormwaterDischargeArea
(Figure-2). TheBurn Area, which at 6 acresis the largestindividual area of thesite, was
usedto detonate and incineratevarious ordnance materials,including trinitrotoluene
(TNT), flares, fuses,primers, smokepots,smokelesspowder,andblack powder. Inert solid
wastematerial(e.g., metalcasings)resultingfrom theBurn Area operationswas deposited
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at thetwo adjacentDebris Areas.The StormwaterDischargeAreahasreceivedsurface
water runofffrom theBurn Area since a diversionstructurewascompletedin 1983, As a
result of theseactivities, soil, surface water,andgroundwaterwithin variousareasof SiteA
havereceived differenttypesandquantitiesof releasesof ordnancecompounds,their
breakdownproducts,andmetals.

3.0 SITE HISTORY ANI) ENFORCEMENTACTIONS -

TheBurn Area of SiteA was used to detonateandincineratevarious ordnancematerials
beginningin 1962 andcontinuing to 1975. The site originally consistedof 24 burn mounds
andsupportfacilities for personnel,fire equipment,andtrucks. An incineratorfor small
armsammunition anddangerouspyrotechnicitemswas addedbetween1965 and 1970,
along with a shieldedblast pitusedfor detonationof TNT. Figure3 showsthe historical
features at the site.

Demilitarizationwastewaterlagoonsediments containingordnanceresidualswere
periodicallyexcavated-from SiteF (OperableUnit 2 at SUBASE, Bangor)andtransported
to Site A for burninganddisposal. Site F sediments werereceivedat the site through
February1972, when20 cubic yardsof soilswere excavated fromthe topseveralfeet of the
formerSiteF lagoonarea anddeliveredto Site A for burning.

Most detonationandincinerationactivities at Site A ceasedby 1975. Operationsbuildings
were demolished andburned at the -site in 1977. However,gradingandredistributionof
soils at theBurn Areacontinuedthrough1984. Limited testingofvariousordnance
materialswas conductedtwo or threetimes a yearuntil 1986, whenall suchactivities
ceasedat Site A. - --

In 1978, the Navy began an Assessment and Control of Installation Pollutants(ACIP)
program toevaluatewastedisposalsitesat SUBASE,Bangor, including Site A. The
investigationwas summarizedin 1981 as partof an Initial Assessment Study (lAS).Based
on the results of-the ACIP/IAS investigations, in 1983 theNavy divertedsurfacewater
dischargesfrom the Burn Area tominimize contaminant releasesto Vhiland. Since that
time, runoff hasbeendivertedto the StormwaterDischarge Area,with eventual,discharge
into Hood Canal(Figure 2).

Investigationsat SiteA continuedin 1986 aspart of aCharacterizationStudyunderthe
Navy AssessmentandControl of InstallationPollutants(NACIP) program. In thatyear,
Congress enacted the SuperfundAmendments andReauthorizationAct (SARA) which
requiredfederalfacilities to comply with theEPA’sproceduresat inactivewastesites.

On July 22,- 1987, the EPAlisted BangorOrdnanceDisposalSiteA on theNational
PrioritiesList (NFL) of HazardousWaste Sites. As a result, theNavy suspended further-
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NACIP programactivitiesandphasedinto the EPARemedialInvestigation/Feasibility

Study (RI/FS)program.

4.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The CommunityRelationsPlan forSite A is presentedin theManagementPlanfor the
site, availablefor review in the informationrepositories.Communityrelationsactivities
haveestablishedcommunicationbetweenthe citizensliving nearthe site, the Navy, and
EPA. Discussionbetweenthe different groupsfor informationpurposesandsuggestions
on the project hasbeenopen. Theactionstakento satis~’the requirements ofthefederal
law havealsoprovideda forumfor citizeninvolvementandinput to theremedialaction
decision. -

The communityrelationsactivitiesat thesite includedthe following:

~ TechnicalReviewCommittee(TRC) meetingswith representativesfrom surrounding
communities;

s. Issuanceof threefact sheetsfor the Site A RI/PS,which provided updateson the work
being performed and majorfindings; and

~ Coordinationwith othercitizens groupsformed in response tosite investigationsof
concernto the community.

The specificrequirementsfor public participationpursuant to CERCLASections
113(k)(2)(b)and117(a)include releasingtheProposedPlan to thepublic. Thiswas done
in August 1991. TheProposed Planwas placedin the administrativerecord and
informationrepositories.AttachmentB presentsthe.Administrative RecordIndex.

The informationrepositoriesarelocated at Kitsapregionallibraries:

Bangor Branch(206) 779-9724
Naval Submarine Base,Bangor
Silverdale,Washington98315-5000

Main Branch(206) 377-7601
1301 SylvanWay
Bremerton,Washington 98310
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TheAdministrativeRecordis on file at:

EngineeringField Activity, Northwest
Naval Facilities Engineering Command
3505 N.W. Anderson HillRoad
Silverdale,Washington98383-9130
(206) 476-5775

Notice of theavailability of theproposedplan, plus noticeof a public meetingon the
proposedplan andpublic comment periodwaspublishedin the SilverdaleReporter
(August14, 1991),BremertonSun(August14, 1991),North KitsapHerald(August14,
1991),and TridentTimes (August16, 1991). A public commentperiod was held from
August14, 1991 to September12, 1991. A public meetingwas held on August21, 1991,
with presentationsgivenby the Navy, EPA, andthe WashingtonStateDepartmentof
Ecology (Ecology). A total of 37 peopleattendedthepublic meeting.

Eight comments(total) werereceivedby the Navy concerningtheProposedPlan. Ail
commentswere submittedanddiscussedat thepublic meeting. Thepublic commentsare
summarizedandresponsespresentedin theResponsivenessSummary(Attachment A)
portionof this document.

5.0 SCOPEAND ROLEOF OPERABLEUNITS

Two NFL sitesoccurat SUBASE, Bangor. The first is Bangor OrdnanceDisposalSite A
(OperableUnit 1), whichwas listed on theNFL on July 22, 1987. This Recordof Decision
addressesall of OperableUnit 1. OnAugust30, 1990, the remainderof STJBASE,Bangor
was listed on the NFL, includingan additional six operableunits comprising20 knownor
suspectedhazardouswastesites. SiteA is geographicallyseparatefrom theother-operable
units thatcomprisethe secondBangorNFL Site.

The selected RemedialAction at SiteA is a measure tominimize potentialfuture health
risks associatedwith soil and groundwater-contaminationat thesite. This actionincludes
soil treatmentto addressrisks posedby direct contactexposuresat the site. Soil treatment
will also addressfurther releases ofcontaminantsto surfacewaterandgroundwater.The
selectedgroundwater actionincludesextractionof contaminatedgroundwaterpresentin
the ShallowAquifer underlying SiteA, treatmentof theextractedwatersto required
cleanuplevels, and reintroduction ofthe treated waters back intotheaquifersystem. The
groundwater restoration action addressesprincipal andlow-level risks posedby potential
future watersupply useof site groundwaters.
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6.0 SUMMARY OF SITE CHARACTERISTICS

This section presents asummaryof site conditionsincluding thenatureand extent of
chemicalcontaminants.Migrationpathwaysand transportcharacteristicsof site
contaminantsarealsodiscussed.A summatyof baselinesite risks is presentedin the
following Section7.0.

The site characterization summarizedin this sectionwas based on thecombinedresults of
samplingperformedover the period 1978 to 1990, assummarizedin theRI/FS report.
However,only themore recent1987to 1990validateddatawereusedin the assessmentof
site risks (summarizedin Section7.0).

6.1 Soil Contaminants

Soil quality data werecollectedat Site A duringtwo principalsamplingperiods. The&st
occurredover the period1978 to 1982, andwas conductedby STJBASE,Bangorunderthe
AC]1 program. The secondsamplingwas conductedby Hart Crowserin 1988 aspart of
theRI/ES. Theconstituentsanalyzedduringthe earlier Navy soil sathpllngs werelargely
limited to TNT andhexabydro-1,3,5-trinitro-1,3,5-triazine(RDX), whichwere the- primary
(“parent”) componentsof the ordnancematerialshandled atthe site. The morerecent
Hart Crowsersamplingsincludedthedeterminationof priority pollutantmetals,
semivolatileorganics,pesticides,andpolycThlorinatedbiphenyls(PCBs), along witha wider
rangeof ordnancecompoundsandtheir degradationproducts.

Consistentwith theprior detonationandincinerationactivities, datacollectedduringthe
RI/ES revealedthepresence ofordnancecompoundsandassociatedchemicalsincluding
TNT, RDX, 2,4- and2,6-dinitrotoluene(DNT), 1,3,5-trinitrobenzene, 1,3-dinitrobenzene,
nitrobenzene,-picric acid, picramicacid,Otto fuel, andtetryl. Administration of these
ordnancecompoundsin animal bioassayshasbeenshownto result in effectsto theliver,
prostate,andspleen. Animal studiesalsoindicatethatDNT is a probablehuman
carcinogen.Basedon limited animal data,TNT and RDXareconsidered possiblehuman
carcinogens. - -

The maximum totalordnanceconcentrationin soil (primarily representedby TNT) was
approximately0.2 percentby dry weight (2,000milligrams perkilogram; mg/kg), detected
in a samplecollected froma formerburnmound. The ordnanceconcentrations
encounteredarenot consideredan explosiveor fire hazard. Soils at SiteA alsodo not
exceeddesignationcriteriafor characteristicdangerousor hazardouswastes,andarenot
listed hazardouswastes.

The distribution of TNT in surfacesoils at theBurn Area is depictedon Figure 4. The
highestconcentrationsof ordnance atSite A (e.g., TNT at 1,300 mg/kg) havebeen
detectedon someof the fonnerburn moundsandin thevicinity of the formerBurn Area
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blastpits (Table1). Similar concentrationsand spatialdistributionsof TNT and RDX
were observed between the earlier(1978 to 1982)and mostrecent(1988) samplings.

The concentrations ofordnancein Burn Area soils arelargely confinedto depthswithin 1
to 3 feet of groundsurface. The concentrations of most ordnancecompounds,particularly
TNT, decline approximately100-fold over the top 3 feet ofsoil. TNT has notbeen
detected(at the 0.1 mg/kgdetectionlimit) in soils collectedbelow adepthof 3 feet. TNT
has alsonotbeendetectedin site groundwaters(seeSection6.3). Approximately7,000
cubic yardsof soil at theBurn Area containTNT concentrationsabove30 mg/kg, therisk-
basedsoil cleanuplevel (-seeSection8.0). -

RDX was detectedalong with TNT in surfacesoil samples collectedfrom the Burn Area.
However,unlike TNT, low-level concentrationsof RDX havemigratedfurtherthroughthe
underlyingsoil. RDX hasbeendetectedin ShallowAquifer watersamples collected
approximately70 to 80 feet belowgroundsurface(seeSection6.3below). Soil
concentrations ofRDX below adepthof 30 feetwere lessthanthe 0.1 mg/kg detection
limit. Comparedwith TNT andtheotherordnance compoundsdetected atSite A, RDX is
relatively solublein water andis readily transportedwith groundwaterflows. Sorptionof
RDX onto soils resultsin only minimal retardationof themovement ofthis chemical.
Subsurface transport ofRDX is discussedin more detail inSection6.3.

Other (non-ordnance)chemicalsdetectedin soils of the BurnAreaincluded metals
(chromium,copper,lead,nickel, andzinc), di-n-butylphthalate,andPCBs. The detected
levelsof thesechemicalswere typically lower thansoil ordnanceconcentrations,andwere
alsobelowsoil cleanuplevels establishedundertheWashingtonStateModelToxics -

ControlAct (MTCA Chapter173-340WAC; seeSection8.0 below). Maximum
concentrationsof lead,di-n-butylphthalate,andPCBswere approximately80 mg/kg,3
mg/kg, and0.1 mg/kg, respectively(Table1). Detectionlimits for thesechemicals were10
mg/kg, 1 mg/kg, and0.1 mg/kg, respectively.

Similar to conditionsin theBurnArea, surfacesoils from the upperregionsof DebrisArea
2 containeddetectableconcentrationsof ordnancecompounds(particularly TNT, with a
maximumconcentrationof 72 mg/kg; Table 1). However,soils collectedfrom Debris Area
2 exhibitedhigher concentrationsof metals(barium, cadmium,chromium,copper, lead,
and zinc)andseveralorganiccompoundsincluding bis[2-ethylhexyl]phthalate,di-n-
butylphthalate,andPCBs. The most prevalentmetalwaslead,which was detectedin
surfacesoils of DebrisArea 2 at amaximumconcentrationof 2,400mg/kg. Leadexposure
hasbeenassociated withblood andneurobehavioraleffectsin childrenandis also a -

probablehumancarcinogen. The maximumtotal phthalateandPCB concentrations
detectedat Debris Area2 were approximately1 mg/kg and4 mg/kg,respectively. Bis(2-
ethylhexyl)phthalateandPCBsareconsidered probablehumancarcinogens.
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Becauseof its small size,a relatively limited quantityof contaminatedsoils is presentat
DebrisArea 2. An estimated100 cubic yardsof soil in this areacontainschemical
concentrations(primarily TNT and lead)which exceedMTCA soil cleanuplevels. This
estimatedvolume is lessthantwo percent ofthe similarly contaminatedsoil volumein the
Burn Area.

Little contamination ofsoils in.DebrisArea 1 andin the StormwaterDischargeAreahas
occurred. No ordnancecompoundswere detected insoil samplescollectedfrom these
areas.A summaryof soil contaminantconcentrationsat SiteA is presentedin Table 1.

6.2 SurfaceWater, Sediment,and TissueContaminants

During periodsof relatively intense rainfall, stormwater runoffis dischargedfrom theSite
A Burn Area up to a maximummeasuredflow of approximately1 cubic foot per second.
Watersamplescollectedduringthese ephemeralpeakflow periods containedthe highest
numberandconcentrationsof ordnance compoundsrelativeto all othersuitcewaters
sampledat SiteA. During the1987 to 1989 BliPSsamplingperiod, thechemicalsdetected
in Burn Area stormwaterincludedTNT (to 140 microgramsperliter; j~tg(L),RDX (to 39
/Lg/L), DNT (to 0.3 pgiL), andseveralotherordnancechemicalspresentat thelimits of
detection(roughly 0.1 ~tg/L). Lead, di-n-butylphthalate,andPCBswere not detectedin
runoff from theBurn Area.

Surfacerunoff from theBurn Areawas divertedin 1983 from Vmland Creekto the
StormwaterDischargeAreawhere runoffinfiltratesinto a shallowinterflow zone through
permeablesurfacesoils. This wateremergesasseeps fromthebase of the Stormwater
DischargeArea nearthebeachesof Hood Canal(Figure 2). Seepagewaterscontained
RDX at anaverageconcentrationof 5 pg’L (maximum 17 tgIL). Averageconcentrations
of TNT andDNT were substantiallylower at 0.4 pgfL andlessthan -0.1 ~tgfL,respectively.
Soil sorptionwithin the Stormwater DischargeArea appears to reduce theconcentrations
of TNT andDNT duringinterfiow transport. Becauseof its greatermebility, RDX is
attenuatedto alesserextentduringsubsurfacetransport. No ordnance compounds were
detectedin sedimentor shellfishtissuesamples collectedfrom theHood Canalbeachareas
nearthe seepagedischarge.

Surfacewater in Vinland Creeknearthe SIJBASE boundarycontinuesto exhibit low
concentrations ofordnancecompounds,thoughcurrentconcentrationsareapproximately
200 times lower than those measuredprior to the 1983 diversion. Average concentrations
of RDX, TNT, and DNTdetectedduring the RI/PS samplingof thesesurfacewaterswere
3 ag/L~0.2 ~tg/L,and0.1 jzg/L~respectively. Low concentrationsof DNT (to 0.02 mg/kg)
were alsodetectedin Vinland Creeksedimentsamples. No ordnancecompoundswere
detectedin sediment orshellfish tissuesamplescollectedfrom theHood Canalbeachareas
nearthe VinlandCreekdischarge.
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Cattail Lakecontainedlow butdetectableconcentrationsof RDX, TNT, and DNT at
averageconcentrations-of approximately0.6 ~tgiL,0.09jzg,t, and0.03 ~ag’t,respectively.
No ordnance compounds were detectedin sedimentor fish tissuesamplescollectedfrom
Cattail Lake.

6.3 Hydrogeologyand GroundwaterContaminants

Groundwaters occur atSite A in two zones,as depictedon Figure 5. The first -- the
PerchedGroundwaterZone -- is a seasonalunit presentat a depth of110 to 15 feetbelow
groundsurfacein theBurn Area. The PerchedGroundwaterZone occurswithin
recessional outwash depositsof gravelly, siltysand. Concentrationsof ordnancehave
historicallybeenhighest in waterscollectedfroth thePerchedGroundwaterZone.

Someof theoldermonitoringwells completedin the Site A PerchedGroundwaterZone
appearto lack propersurfacesealsto preventdirectdischargeof surfacewaterinto the
well. For thosesite contaminantssuchasTNT which appearto be largely confinedto
surfacemedia(i.e., surfacesoils andassociated runoff),down-holecontaminationof
groundwatersamples obtainedfromtheseolder wells is possible.For this reason,the~
characterizationof overall chemicalquality in the PerchedZonewasbasedprimarily on
samples collectedfrom newerwellswith competent-seals. -

The only ordnance compound detectedin newerwells completedin thePerched
GroundwaterZoneis RDX. Concentrationsof RDX in this zone overthe 1987 to 1990
RI/ES samplingperiodaveragedapproximately19 ~tg/L(range:<0.1 jigit to 61 ~tg/L;
Table1). RDX concentrations in thePerchedGroundwaterZonewere alsosimilar to
those detected in surfacewaterrunoff (average= 20 1~gjL;range:<1 to 39 ~g,L). In
contrast,surfacewaterTNT concentrations(to 140 ~tg/L)arefar greater than thoseof the
PerchedGroundwaterZone (<0.6~g/L). In thIs case, evenrelatively small movements of
surfacewater intothe olderwells wouldbe expectedto haveasubstantialeffect on TNT
concentrationswithin thewells. Conversely,RDX concentrationswithin theseolderwells
maybe relativelyunalteredby such anoccurrence.

If all of theRDX datacollectedfrom both newerandolderwells areassumedto be
representativeof conditionsin thePerchedGroundwater Zone, ahighly significant
downwardtrendin concentrationsover timeis apparent. RDX concentrationsin the
PerchedGroundwaterZonehave declinedfrom approximately1,000to 10,000,ag/L during
theeariy 1980sto the recent(1987 to 1990) range oflessthan 0.1 /LgIL to 61 ~giL. The
averagerateof decline of the historical concentrationsis approximately30 percentper
year. For reasonsdiscussedabove,it is unlikely thattheapparentlack of surfacesealson
many of theolderwells substantiallyinfluencedthe observeddeclineof RDX
concentrations.
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The observedrate ofdeclinein RDX concentrationsis also consistentwith the model of
contaminant transport through this zone. Primarily asaresult ofrainfall infiltration,
groundwater israpidly flushedthroughthe PerchedGroundwaterZone,with discharge
both tolocal surfacewaters(Vinland Creek) and theunderlyingShallowAquifer (Figure
5). Onaverage,groundwateris flushedthroughthePerchedGroundwaterZonein less
than oneyear. Becauseof its mobility, RDX transport isnot substantiallyattenuatedby
soil sorptionprocesses.

The ShallowAquifer is locatedapproximately60 to 100 feetbelowgroundsurface,andis
separatedfrom thePerchedGroundwaterZoneby VashonTill, asdepictedon Figure5.
The till consistsof a dense,gravelly, siltysandwhich is approximately15 feet thick beneath
the Burn Area. Thetill forms a low permeabilityveneerover the site which limits the rate
of infiltration to theunderlyingShallowAquifer. Nevertheless,someof the groundwater
from thePerchedGroundwater Zoneleaksthrough theVashonTill and into the
underlyingShallowAquifer. The remainder of thePerchedGroundwaterZoneflow is
dischargedto Vinland Creek.

Unlike thePerchedGroundwater Zone, groundwaterflows relatively slowly through the
ShallowAquifer, requiringapproximately15 to 50years to travel 500feet acrosstheBurn
Area. The ShallowAquifer is used forwatersupplyby severalresidencesin the adjacent
communityof Vinland, 2,000feetnorth oftheBunArea. However,the flow direction of
the ShallowAquiferbeneaththe Burn Areais west tonorthwesttoward CattailLake (i.e.,
not toward Vinland; Figure 6).

RDX was the only ordnancecompounddetectedin the ShallowAquifer. The highest
concentrationswere observedbelow the centerof theBurn Area, wherelevels up to
189 pg/L were detectedduringthe RI/ES sampling(Figure6). During the1987 to 1990
samplingperiod,measuredconcentrationsof RDX at this locationwere alsohigher than
thoseobservedin the overlyingPerchedGroundwaterZone. However,duringprevious
(historical) samplingsdatingbackto 1980, this patternwas reversed,with higher RDX
concentrations(1,000to 10,000 zg/L) previouslydetected inthePerched Groundwater
Zone.

The existing distributionof RDXwithin groundwatersat SiteA is consistentwith leaching
of this chemicalfrom prior ordnancedãtonationanddisposalactivities(RDX is relatively
solublein water), followed by rapid transportthroughthePerchedGroundwaterZonewith
slowermigrationof the leakedmaterialthroughthe underlyingShallowAquifer. As RDX
concentrationsin the PerchedGroundwaterZonehave declined,pastRDX releaseshave
accumulatedwithin therelativelypoorly flushedShallowAquifer.

Detectableconcentrationsof RDX arelargely confinedwithin the boundaryof the Burn
Area, within an estimated groundwatervolume of lessthan300,000gallons(Figure 6).
RDX hasoccasionallybeendetectedin areas north oftheBurn Area, thoughthese
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detectionshave all beenat concentrations near theanalyticaldetectionlimit. Additional
samplingof theShallowAquifer is ongoing(using an improvedlow-level analyticalmethod)
to morepreciselydefine theboundaryof RDX contaminationin this area. No ordnance
compoundshavebeendetectedin off-site wells at Vinland screenedin theShallow
nqwLeL.

The SeaLevel Aquifer is located below the Shallow Aquifer. The SeaLevel Aquifer is
separated from the Shallow Aquifer by approximately 140 feet of low permeable soils,

providing an effectivebarrierto downwardmigration of water. This deeperaquifer is
regionallyextensiveandis usedfor municipalwatersupplywithin the communityof
Vinland. Ordnancecompoundshavenotbeen detectedin any of thelocal Sea Level
Aquifer wells.

Leadandbis(2-ethylhexyl)phthalatewere occasionallyandsporadicallydetectedin surface
watersandgroundwatersthroughoutSite A at concentrationsexceedingpublishedwater
supplyactionlevels of 15 ~g!L and 4çtg/L, respectively(Table 1). However,similar
concentrations ofthesechemicalswere observedat locationsbeyond theinfluenceof Site
A, andmayrepresentan areabackgroundcondition. The detection of thesechemicalsin
waterwas alsonot correlatedwith detectionsin soil media. For thesereasons,lead and
bis(2-ethylhexyl)phthalatewerenot consideredcontaminantsof concernin waterat Site A.
Similarly, PCBswerenot detectedin watersamples collectedfrom Site A.

7.0 SUMMARY OF SITE RISKS

Mi chemicalsdetected at SiteA were screenedfollowing EPA’s 1989Risk Assessment
Guidance for Superfund to identify thosechemicalswhich in the aggregatecontribute 99
percentor more of the cumulative site risk. Selectionof suchindicator chemicalswas
basedon consideration of the concentrationsencountered,environmental mobility, and
toxicity. Chemicalseliminatedin the screening processincluded severalmetals (e.g.,
arsenic),herbicides(e.g., 2,4-1)),andsome ordnance degradationproducts(e.g., 2,6-
diamino-4-nitrotoluene). The eliminated chemicals were either present at concentrations
typical of natural backgroundconditionsor werebelowconservativerisk-based criteria.
Some of theeliminatedchemicalslackedquantitativetoxicity informationnecessaryto
assesshuman health or environmentairisks.

The screeningprocedureidentified 25 constituentswhich may beof concernat Site A.
Theseindicator chemicalsinclude: eight metalsandinorganics(pH, barium,cadmium,
chromium,copper,lead,nickel, andzinc); elevenordnancechemicals(predominantlyTNT,
DNT, RDX, andassociated compoundsor by-products),four phthalateesters(e.g.,bis[2-
ethylhexyl]phthalate);andtwo PCBs(Aroclor 1254 and1260).

A quantitativehumanhealthrisk assessmentandsemi-quantitativeecologicalevaluation
was performed forSite A to assessbaselinerisks at thesite undera no-future-action
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scenario. Only thoseexposure pathwayslikely to be importantto the overall humanhealth
risk assessmentwere retainedfor quantitativeevaluation,assummarizedin Table2. For
each individual waste area which comprises Site A, reasonablemaximumhuman exposures
were estimatedfor the following pathways:

Direct dermal(skin) contactwith soils;
~ Incidentalsoil ingestion;

. Air inhalation of dustsandvapors;and
~ Drinkingwaterconsumption.

Detailedexposureandtoxicity assessmentsformedthebasisfor the characterizationof
chemicalrisks posedby Site A, using assumptionsandmethodologiesdefinedby EPA.
Exposurewithin each of thewasteareaswasrepresentedby anoccupational (industrial)
site usescenario,while residentialexposureswere assumedat theboundaryof eacharea.
The individual andresidentialexposure scenarioswere reasonablegiven the size of
individual areaswhich makeup the site. Potentialexposurepathwaysaredepictedon
Figure7. A summaryof exposurefactorsusedto computechemicalintakes ispresentedin
Table3.

For carcinogens,the baselinerisk is presentedas thepossible(upper-bound)risk of
contractingsomeform of cancergivenlifetime exposureto a chemical. Federalguidelines.
for acceptableupper-bound cancerrisk rangefrom a chanceof io~(1 in 10,000)to i04 (1.
in 1,000,000)of developingcancer due to exposureto a carcinogen.The comparable
cancer riskrangerecognizedby the WashingtonStateModelToxics ControlAct (Chapter
173-340WAC) is 10~to 10~.

Non-carcinogenicrisk is evaluatedby dividing the daily doseresultingfrom site exposureby
the EPA estimateof acceptableintake (orreferencedose)for chronicexposure. If the
ratio betweenthesevalues(termedtheHazardQuotient)is less than 1, then non-
carcinogenicrisks are notindicated. Conversely,Hazard Quotientvaluesgreaterthan 1
indicate apotential risk to humanhealth.

The baselinelifetime cancerriskswithin eachareaof Site A were calculatedfor the
reasonablemaximumexposure condition.The highestcumulative riskoccurred inthe
Burn Area (3 x io~or 1 in 3,000),largely attributableto potentialRDX exposuresfrom a
hypotheticalShallowAquifer drinking waterwell installedadjacentto this area. Chemical-
andpathway-specificrisk calculationsfor theBurn Area aresummarizedin Table4.
Calculatedexcesscancerrisks at DebrisArea 2 were3 x io~~or 1 in 30,000. Calculated
cancerrisks attributableto Debris Area1 or the Stormwater DischargeAreawereless
than io~(1 in 1,000,000).Resultsof thebaselinerisk assessmentare summarizedin Table
5.
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Table5. Summaryof BaselineCancerRiskEstimatesat Site A
(Non-cancerHazardIndices arepresentedin parentheses)

Exposure Area Soil/DustExposure GroundwaterExposure

Burn Area 7x 10~(4) 2x 10~(1)
DebrisArea 1 8 x 10~(0.03) no exposure
DebrisArea2 3 x io-~(0.5) no exposure
StormwaterArea 6 x io~(0.04) no exposure
Off-site Resident 4 x io~(0.1) 1 x i04 (0.1)

The greatestdegree ofnon-carcinogenichumanhealthrisk atSite A is posedby on-site
exposuresin the Burn Area, wherechronic toxicity criteriafor TNT maybe exceededby
approximatelyfour-fold (Tables4 and 5). Direct dermalcontactrepresentedtheprimary
pathwayof exposurecontributingto estimatednon-carcinogenicrisks. Calculated non-
cancerhazardsfor all otherchemicalsand in all otherwasteareaswerebelowrisk criteria.

The cumulativeoff-site baselinecancer risk calculatedfor ahypothetical individual residing
immediatelyadjacent toSite A was equal to 6 x iO~,or 1 in 200,000. Potential
carcinogenicrisks due toindividual hazardoussubstanceswere all. at or below1 in
1,000,000. Similarly, calculatednon-cancer hazardswerebelow riskcriteria.

Significant sources ofuncertaintyin thebaseline humanhealthrisk assessmentinclude the
following:

~ Thevariability of ordnanceconcentntionsat Site A, particularlyin surfacesoils andthe
Shallow Aquifer, contributedsubstantiallyto the total uncertaintyin the risk
characterizationestimates.The statisticalprocedure used toderiveexposurepoint
concentrations(i.e., upper95 percentconfidencelimits of thedata)may overestimate
actualrisks at SiteA.

~ Dermalcontactwith soils containingordnancecompoundsaccounted forapproximately
90 percentof the calculateddirect contact risk atSite A underreasonablemaximum
exposureassumptions.However,the dermal absorptionrate in this casehasnotbeen
characterized, butwas conservativelyestimatedconsideringthelimited available data.

~ Becauseof limited toxicologic data,the carcinogenicityof both TNT andRDX is
consideredby EPA to be “possible”, thoughnot confirmed. Othergroups,however,
arguethat the availabledata arenot sufficient to considertheseordnance compounds
ascarcinogens(e.g., Oak Ridge National Laboratory).
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In addition tothehumanhealthrisks discussedabove,potentialrisks to sensitiveaquatic
andterrestrialbiota in the site vicinity were assessedin a screening-level ecological
evaluation. Risksassociatedwith site dischargeswere assessedby comparingobserved
waterquality datawith applicablestate and federalambientwaterquality standards.
Basedon this analysis,no aquaticlife risks attributableto any areas ofSite A were
identified. Neitheraquatictoxicity testsnor quantitativestreamevaluationswere
performed.

The potentialimpactof contaminantson terrestrialbiota inhabitingthe site vicinity was
alsoevaluated. This screening-levelevaluation consideredpotentialcontaminant exposures
to four representativeorganismsidentified during terrestrialsurveys. Therepresentative
organismsincluded ahawk~fox, deer,andvole (rodent). Semi-quantitativeexposure
estimateswerebasedon literaturemodelsandcontaminantconcentrationsdetectedin
surfacesoil, vegetation,andsurfacewaterat Site A.. Theexposure estimateswere then
comparedwith conservativetoxicity criteria largely developedto addresshumanhealth
risks. Basedon this comparison,potentialrisks to terrestrialwildlife wereidentified in
both theBurn Area andDebrisArea 2. The primaryrisk identifiedin this screening-level
evaluationwas associatedwith elevatedleadconcentrationspresentin soils at DebrisArea
2.

Several wetlandhabitatsandbird andmammalspeciesof specialconcernareknownto
occur within thegeneralsite vicinity. However,thesecritical habitat areasoccuroutsideo
the remedialaction area.No Natural Resources Damagesissueshavebeenidentifiedat
the site.

The results ofthebaselinerisk assessmentindicatethatthe cumulativecancer risk
calculated forSite A exceedsthe upper-boundSuperfundguideline of io~,largely as a
resultof potential exposureto RDX presentin theShallowAquifer. Further, potential
non-cancerrisks attributableto direct contactsoil exposuresat theBurn Area also exceed
humanhealthcriteria. Elevatedleadconcentrationspresentin soilsat DebrisArea 2 may
representa potential ecologicalconcernto sensitivespecies(e.g., rodents).

Basedon theseresults, exceedenceof CERCLA health-basedthresholdsis indicated for
both soil andgroundwaterat Site A, but only at the Burn Area. Actual or threatened
releasesof hazardoussubstances fromSite A, if not addressedby implementingthe
response actionselectedin this ROD, may thereforepresent animminentand substantial
endangermentto publichealth,welfare, or theenvironment.

8.0 CLEANUP STANDARDS

Cleanupobjectivesfor SiteA were developedbasedon resultsof the humanhealthand
ecologicalrisk assessmentsandapplicableor relevantandappropriaterequirements,
including the recentlyadopted (Febmary1991) CleanupStandardsAmendmentsto the
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WashingtonState ModelToxics Control Act (MTCA; Chapter173-340WAC). The
MTCA standardsutilize a combinationof risk-basedcriteria andapplicablestateand
federallaws to derivesite-specificcleanuplevels. The MTCAstandardshavebeen
interpretedto be applicableto soil and groundwatercleanupactionsat Site A, andwere
generallymorestringentthanthose calculatedbasedon thesite-specificrisk assessment
discussedabove. The MTCAcleanuplevels are also relevant and appropriate asstandards
for treatedsoil andwaterbeingreturnedonto or within the site. A comparisonof site
conditionswith MTCA MethodB (standardmethod)cleanuplevelsis presentedin Table 1
andis discussedbelow.

Surface Soilin the Burn Area. Surfacesoils of the Burn Areacontainconcentrationsof
TNT andDNT which exceedapplicableMTCA cleanuplevels for directsoil contact
exposure,derivedbasedon an assumptionof future residentialsite use. Becauseof the
observedcorrelation betweenindividual ordnancechemicals,the overall soil remedial
actionobjectivecan be expressedasa TNT concentrationof approximately30 mg/kg.
Approximately7,000 cubic yardsof soil in this areaexceedtheMTCA cleanuplevel.

Prom anevaluationof the partitioning of contaminantsbetweetithe surfacesoils, the
PerchedGroundwaterZone, and theShallowAquifer, it is likely that the MTCAsoil
cleanuplevel for protectionof groundwaterat SiteA will bemetby removingsoil with
greaterthan30 mg/kg TNT. As discussedin Section10.0, this conditionwill be verified
through compliance monitoringof groundwaterquality in the Perched GroundwaterZone
and theShallowAquifer, andwill be addressed during the firstfive-yearreview.

SurfaceSoil in DebrisArea 2. Similar to the BurnArea,surfacesoils in DebrisArea 2
exceedthe 30 mg/kg cleanuplevel for TNT. This sameareaalsoexceedstherangeof
applicablesoil lead cleanuplevels (againassumingresidentialuse) of 250 to 500 mg/kg. In
considerationof potentialecological risks associatedwith leadexposuresin this,particular
area,the soil remedialactionobjectivewas setat thelower end ofthis range,.250mg/kg.
An estimated100 cubic yardsof soil at DebrisArea2 exceedsthe cleanuplevel.

StormwaterDischarge fromtheBurn Area. Basedon waterquality datacollectedduring
the remedialinvestigationof Site A, stormwaterdischarges fromtheBurn Areamay.
periodicallyexceed surfacewaterquality criteriafor someordnance compoundssuch as
TNT andRDX. However,soil remediationto the 30 mg/kg TNT cleanuplevel will reduce
themass(and maximum concentrations)of TNT presenton the site by approximately95
percent,which shouldresultin a similar reductionin on-site stormwaterconcentrations.
Sourcecontrolswill thus reduceTNT concentrationsin watersdischargedto this areato
belowtheMTCA cleanuplevels.

Basedon thecorrelation ofTNT andRDX concentrations,a 90 percentreductionin the
massof RDX in site soils is alsoexpectedfrom soil cleanup. Giventhesereductions,the
MTCA surfacewatercleanuplevels (WAC 173-340-730[3])will be achievedon-site
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following a soil cleanupaction. Accordingly, no additionalcleanupactions shouldbe
necessaryto achievesurfacewaterquality criteria at Site A. This conditionwill be
demonstratedthroughsurfacewatercompliancemonitoring, oncethe soil cleanupaction is
completed.

PerchedGroundwaterin the Burn Area.Someof theolder perchedgroundwaterwells at
SiteA haveTNT, DNT, andRDX at concentrationsaboveMTCA groundwatercleanup
levels. However,the wells with thehighestlevels of thesechemicalsdo not appearto have
competentsealsto preventdown-holecontaminationby surfacewater. Newerwells
completedin theBurn Area contain lower concentrationsof most contaminants(except
RDX). Abandonment oftheoldermonitoringwells, consistent withstateregulations,is
identified asa generalresponseaction atSite A.

With theexceptionof RDX, perchedgroundwaterconcentrationscollectedfrom newly
installedwells with propersurfacesealsarebelowMTCA groundwatercleanuplevels.
However,currentconcentrationsof RDX in the seasonalPerchedGroundwaterZone
.rangefrom lessthan 0.1 to 61 ~agfL,which exceedsthe MTCA ShallowAquiferprotection
criterion of 0.8 pg/L (Table1; WAC 173~340-720).TheRDX concentrationsdetectedin
thePerchedGroundwaterZone also exceedthequantitationlimit (PQL) of 5 jig/L for this
compound asdefinedthroughEPA’s ContractLaboratoryProgram.

As discussedin Section6.3 above,RDX concentrationswithin the PerchedGroundwater
Zonehavedeclinedover the past10 yearsat anaveragerateof approximately30 percent
peryear. Concentrationsmeasuredin the PerchedGroundwaterZone arealsolower than
those detectedin theunderlyingShallow Aquifer. Basedon both thehistoricalmonitoring’
dataandtheresultsof contaminanttransportmodeling,thereis greaterthana95 percent
probability thatthe0.8 p~gfLMTCA criterion will be achievedthroughout thePerched
GroundwaterZonebefore theyear2000, evenin the absenceof anyremediation. Soil
cleanup(90 percentreductionin the soilmassof RDX) will speedtheprocess.

As discussedin Section 9.2below, thePerchedGroundwaterZoneis expectedto be
remediatedthrough acombinationof source control(i.e., soil treatment)andgroundwater
treatmentof the ShallowAquifer. Additional samplingis ongoing,andwill continue,to
verify the expected reductionsin RDX concentrationsof the PerchedGroundwaterZone.
Compliancewith theMTCA groundwater protectioncriterion will be assessedwith these
monitoring data,which will be reviewedwithin five yearsof commencementof the cleanup
action, consistentwith the FederalFacility Agreementfor SUBASE, Bangor.

ShallowAquifer belowtheBurn Area. Concentrationsof RDX abovethe MTCA
groundwatercleanuplevel havebeendetectedin the ShallowAquifer beneaththe central
portion of theBurn Area. ThemaximumRDX concentration(189~g/L) detectedin this
areais above the MTCArisk-based cleanupcriterion (basedon drinking wateruse) of 0.8

Page15



,ug/L and the current POL of 5 ugL. The MTCA groundwater cleanuplevel is applicable
throughout the Shallow Aquifer.

Detectionsof RDX abovethe 0.8 pg/L cleanuplevel have alsobeenreportedin areas
north of the Burn Area. However,thesereporteddetections havenearlyalwaysbeep
below thecurrentPQL for RDX of 5 jzg/L. Following procedures set forth intheMTCA
(WAC 173-340-707),compliancewith the RDX cleanuplevel is consideredto be attained
when concentrations are present below the PQL. Additional samplingof theShallow
Aquifer is ongoing(usingan improvedlow-level analyticalmethod) to moreprecisely
define theboundary ofRDX contaminationin this area.

Off-site Risks. Currentoff-site exposuresin thecommunityof Vinland arebelow MTCA
risk-basedcleanuplevels andwithin the range of acceptable risks definedunderSuperfund
andtheMTCA. Application of thesoil cleanuplevel at theBurn Area (30 mg/kgTNT)
will resultin furtherreductionsin the off-site risk. As statedabove,monitoringof the
ShallowAquifer npgradient of Vinlandwill continueaslong asnecessaryin orderto verify
that Viriland groundwaterusersareadequatelyprotected.

9.0 DESCRIPtIONAN) COMPARISONOFALTERNAT1WS

9.1 Soil .RemediationAlternatives

The generalresponseactionsinitially consideredfor soil remediationincludedthe
following: ContinuedMonitoring; InstitutionalControls;Containment;Removal;
Treatment;andStabilization.Within each of theseresponseactions,technologieswere
identifiedwhich maybe applicableto site remediatioji.

A wide rangeof soil rèmediation alternativeswereinitially identifiedfor screening and of
these,five were subsequentlyselected fordetailedanalysis. The alternativesselectedfor
moredetailedanalysisincluded:No Action/ContinuedMonitorinw, Limited Action; Cover,
Solidification; andSoil Washing. A detailedanalysiswasperformedon each of these
alternatives. The following features werefoundto be commonto all (exceptNo
Action/ContinuedMonitoring):

Existing Controls. SiteA currentlyhassomecontrolfeatures inplace. Institutional
controlsinclude restrictionsto site access.TheBurn Areais enclosed witha chain-link
fencewhich is lockedand postedwith no-admittancesigns. Containmentfeaturesinclude
collection of surfacewaterrunoff from the BurnArea, anddirection of thesewatersto the
Stormwater Discharge Area.

Long-Term Groundwater andSurfaceWaterMonitoring. For thosealternativeswhich
leaveBurn Areasoils on site withoutpermanenttreatment,long-termgroundwater and
surfacewatermonitoringwould be conducted.Monitoring wouldcontinuefor morethan
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30 yearsor until contaminantconcentrationsdrop belowspecified remedialaction

objectives.

Aspectsunique to eachof thefive alternativesarepresentedbelow.

No Action

The NoAction Alternativeprovidesabaselinefor comparingotheralternatives. No

remedialactivitieswould be conductedunderthis alternative.
LimitedAction

•In addition tothe commonitemsdiscussed above,the main component of this alternative

is apermanentNaval orderpreventinganyfuture use of thesite.

Soil Washing

TheSoil WashAiternasiveusesa three-step process.First, soilswith contaminant
concentrations in excess of direct contact cleanup levels areexcavatedandplacedin a lined
leach basin(treatmentunit) constructedon site. The soil will be excavatedto a depthof
approdmately1 foot andthe site regraded and revegetated. Theexcavated soilswill be
modified as necessary by mechanical or chemical means to ensure that the treatment
(washing)processwill be effective andefficient. Second,wateris allowed to percolate
throughtheentire7,100-cubicyard batch of contaminatedsoil to dissolveordnance
chemicalsfrom the soil andpromotethe migrationof thesecontaminantswith the leachate.
Pilter layers on thebottomstrain out thesoil fines, andtheleachateis collectedfrom
below these filterlayers.

The thirdandfinal componentof theSoil Washingprocessis treatmentof theleachateto
remove accumulatedcontaminants.Watertreatmentby naturalphotolysis,ultraviolet
(UV)/oxidation,or carbonadsorptionis effective in removing ordnancefrom water. These
leachatetreatmentprocessesare alsocommonto thegroundwaterextractionand
treatmentalternatives. The leachatewould be recirculated through thesystem,effectively
establishinga closedprocess,with no on-goingdischarge. Uponcompletion,the treated
soilswill be left on site.

The effectivenessof the soil washingprocess for ordnanceis well documentedandhas
beendemonstratedin pilot-level studiesperformed atSite A and othersimilar sites (e.g.,
SiteF). The solubiity of thesechemicals(particularlyRDX) in wateris conduciveto the
leachingof thesematerialsfrom soil. Givenproperdesign,the washingprocesscould
reducesoil contaminantconcentrationswithin theBurn Area to achieveMTCA cleanup
levels within a time period of one yearfrom start ofthe~oilwashingoperation.
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All threeleachatetreatmentoptions(naturalphotolysis,UV/oxidation,and carbon
adsorption)havebeenshown to be effective in reducingthe concentrationsof “parent”
ordnanceproductssuchas TNT andRDX to levelswhich will allow treatmentof soils to
below MTCA cleanuplevels. However,thenatural photolysisoptioncan, undersome
conditions, result in the formation of potentially toxic ordnance by-products. The
effectiveness of the various leachate treatment options is discussed furtherunderthe
GroundwaterRemediationsection ofthis ROD (Section9.2).

Underthis alternative,the limited quantitiesof soil (100cubic yards)at DebrisArea 2
which exceed direct contact cleanup levels will also be excavatedand placedwithin a
separatecell in the Soil Washingbasin constructedat the BurnArea. Although ordnance
contaminants present in the Debris Area 2 soilswill be treatedby this process,the Soil
Washingprocessis not effectivein reducingleadconcentrations,which areonly found
aboveactionlevels at DebrisArea2. Nevertheless,following theMTCA regulations
(WAC 173-340-360[5J),the leadexpectedto remainin thesesoilsfollowing completionof
the soil washingis considereda residuefrom a permanent treatmentprocess.Thesesoils
will be disposedof at apermittedoff-site landfill.

Cover

Themain componentof theCoverAlternative is a 130,000-square-foot lowpermeability
geomembranecap constructedover the contaminatedsoil. Soils in the northernand
southernportions oftheBurn Areawhich exceed direct contactcleanuplevels, alongwith
burnmound andDebrisArea 2 sois,will be relocatedto beneaththe cap area. Thecap
slopewill conform approximately to the existingsite slope - about5 percent. Shallow-
rootedvegetationwill be plantedon thesurfaceof the cap to preventerosion. Futureland
usewithin the immediatevicinity of thecapped area ofSite A will still be restrictedby
deed.

Solidification

The primarycomponentof this alternativeis solidificationof soil exceedingthedirect
contactcleanup level to an in situ depth of1 foot. The solidificationreagenttype and
quantitywill be determinedduring final design, although common components include
Portlandcement, fly ash, kiln dust, and lime. To protect the solidified mass from
weathering,it will be coveredwith 18 inchesof soil and thesurfacerevegetatedwith grass.
Futurelanduse at Site A will still be restrictedby deed inthe immediatevicinity of the
solidified soils.

9.2 GroundwaterRemediationAlternatives

Similar to the soil remediation, awide rangeof groundwatercleanupalternativeswere
initially identifiedfor screening,and of these fourwere subsequentlyselected fordetailed
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analysis. The alternatives selectedfor moredetailedanalysisincluded:No Action; Pump
andTreatby NaturalPhotolysis;Pump andTreatby UV/Oxidation; and Pump and Treat
by CarbonAdsorption.

A featurecommonto all of the groundwateralternativesis the assumed cleanupof the
PerchedGroundwater Zonethroughthe (natural)flushingof the single identified
groundwatercontaminant (RDX)into both Vinland Creekandthe ShallowAquifer.
Existing releases ofRDX into Vinland Creekdo not exceedMTCA surfacewatercleanup
levels.

R~mediationof theperchedzone sufficientto achieve underlyingaquiferprotection
criteria, definedundertheMICA, is expectedto occur (naturally)within a five- to ten-year
period, even in the absence of any cleanupaction. The restorationtime framewill be
substantiallyshortened as aresult of the soil cleanupaction. Compliancewith theMTCA
groundwater protection criterion will be assessed with monitoringdata,which will be
reviewed‘within five years ofcommencementof the cleanupaction, consistent withthe
FederalFacility Agreementfor SUBASE, Bangor.

Restoration of the aquifer to be protected (theunderlying ShallowAquifer) will also likely
require a 10-year restoration time frame (seebelow). Testingof theboth thePerched
Groundwater Zone and Shallow Aquifer will be conducted throughout this periodto ensure
that the cleanup proceedsaspredicted. As part of the first five-yearreview of the overall
site groundwatercleanupthe needfor additionalrestorationof the PerchedZonewill
evaluated. Alternativesto beconsideredin this case includeintroductionof treated
groundwater into the Perched Zone, as outlined below.

The No ActionAlternative would not include any construction activities. However,long-
term groundwatermonitoring(more than30 years)would be necessaryto ensure thatsite
groundwatersdo not poseexcessive risksto Vinland groundwaterusers.

Detailed analyses were performed for each of the three aquiferrestorationalternatives.
The following featureswere foundto be commonto all: -

Well AbandonmentGroundwatermonitoringwells previouslyinstalled by the Navy at Site

A maybe functioningas conduits for vertical migration of contaminants. All such wells ‘will
be abandoned,in accordancewith the methods describedin theWashingtonAdministrative
Code(Chapter173-160WAC) or as approvedby Ecology. Well abandonmentmethods
will include perforating the PVCwell casingandpressure groutingwith bentoniteto create
an effectivesealandbarrierto verticalmigration of contaminants.The sealedwells will be
cappedwith a concreteplug at thegroundsurface.

GroundwaterExtraction/Reintroduction.Basedon the resultsof numeric contaminant
transportmodelingof theShallowAquifer system,groundwater extractionwithout
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reinjection would require a time frame of more than 10 years to achieve the MTCA
cleanup level of 0.8 ug/L RDX. This ratewasjudged tooslow for implementationof an
effective aquifer restoration program. However,by combininggroundwater extraction with
reintroduction of the treated water into the Shallow Aquifer, the rate and efficiency of
restoration can be increased substantially.

Groundwaterrestorationalternativesinvolving extractionandreintroductionwere
evaluatedusingmathematicalmodelsdevelopedby theU.S. GeologicalSurvey(Method of
Characteristics)to simulategroundwaterflow andcontaminanttransportconditions. Input
to the modelwas basedon anumberof conservativeparametervalues,including the
assumption that the entire Shallow Aquifer beneath the Burn Area contains ROX at the
highestconcentrationobserved(189~tg/L).Becauseof conservative input values, use of
the model is expected to generally overestimate the number of wells and flow rates
required to achieve the cleanup levels. Additional groundwater monitoring is ongoing to
refine theextent ofROX contaminationin the ShallowAquifer.

Basedon the resultsof the modeling,a remediationdesign utilizing a well grid spacingof
100 feetbetweenextractionandreititroductionwell pairswould likely achievethe
groundwatercleanuplevel for RDX (0.8 JLgIL) within a restorationtime period of10 years.
An estimated total of8 extractionand15 injectionwells, pumpinga combinedflow of
approximately12 gallonsperminute, appears fromthis analysisto representa feasible
cleanupoption. Largelybecause ofthe low permeabilityof theShailowAquifer material,
acceleratedcleanupusing a largernumberof wells wouldnotbe practicable. A conceptual
layout (including number of wells) of the extractionand reintroductionsystemis presented
on Figure 8. Further refinement of the layout will be required for final design. -

As discussedabove,in theunlikely event thatthefirst five-yearreview revealsthat
substantial progress in remediating the Perched Groundwater Zone to the 0.8 ~czg,LShallow
Aquifer protection criterion has not been made, an additional component of the
groundwater remediation will be considered. Alternatives to be considered would include
installation ofinfiltration systemsin theupperRecessional Outwash depositsto provide
additional flushing of the PerchedGroundwaterZoneinto the ShallowAquifer.
Reintroduction rateswould be controlledto optimize flushing conditions.

Aspectsunique to each of thealternativesarepresentedbelow.

Pump andTreatby NaturalPliotolysis

Naturalphotolysiswill expose sitegroundwatersto naturalsunlightto accomplishordnance
degradation. Thealternativewill include constructionof a 1 million-gallon impoundment
WitlihI the Burn Area sufficient to achieveawaterresidencetime within the basinof 1 to 2
months. Basedon literature reports of the rapiddecayof compoundssuchasTNT and
RDX in surfacewaters(half-lives on the order of oneto ten days), considerable photolytic
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degradationcan be expected. However,this technologyhasneverbeenevaluatedfor
treatmentat thescalerequired atSite A. Further,potentially toxic by-productscan be
formedundersomeconditions. Minor atmosphericreleasesof ordnancemay occurunder
thisalternative.

Because natural photolysis is still an innovativetechnology,someadditionallaboratory
testingof the treatmentsystemwill benecessaryto veri~’that thetreatmentsystemis
effective in removingall potentialchemical toxicantsin Site A groundwaters.If the
groundwatertreatmentcriteria arenot achievedwith thenaturalphotolysissystem,then
additionaltreatmenttechnologies(polishingtreatment)will be incorporatedinto the
treatment design to achieve the treatment criteria.

Pumpand Treat kv UV/Oxidation

Tjltravio]et (UV)/Oxidation treatment has been applied in pilot-scale andsmall field-scale
applicationsto breakapartcomplexorganicchemicalsand converttheminto components
suchascarbondioxide,water, andnitrate. Although relatively minor quantitiesof RDX
by-productscanbeformed undersome~\T/Oxidationtreatmentcohditions(e.g., formic
acid), the treatmentsystemcangenerallybe optimizedto preventtheformation of
potential toxicants.

BecauseUV/Oxidation is still an innovative technology,some additionallaboratorytesting
of thetreatmentsystemwill benecessaryto veri~thatthe treatmentsystemwill be
effectivein removingall potential chemical toxicantsin Site A groundwaters.Treatability
studiesusingUV/Oxidation arecurrently being performed to veri~’ that the treatment
systemwill be effective at treatinglow level concentrationsof ordnanceunderthe
conditions which e,dst at Site A. The available information suggests that a UV/Oxidation
systemcanbe designedwhich will achievethe requiredtreatmentlevels for groundwater
disposal. No toxic air emissionsareanticipatedunderthis alternative.

If thegroundwatertreatmentcriteria arenot achievedwith the UV/Oxidation system due
to eithertechnologicalor economicreasons,thenadditional treatmenttechnologies
(polishing treatment)will be incorporatedinto the treatmentdesignto achievethe
treatment criteria.

Pump and Treat k~Carbon Adlcorption

The CarbonAdsorption Alternativewill involve aproventreatmentprocesswhich can
attainall cleanuplevels. In this case,however,the contaminantsareinitially transferred
from the waterto thecarbonsolid phase. This alternativewill generate spent carbon
wasterequiringtransportandoff-site disposalby incineration. Although no on-site air
emissionsareanticipatedunderthis alternative,off-site releasescan occurduringfinal
incineration and treatment of the spent carbon.
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10.0 COMPARATIVE ANALYSIS OFALTERNATIVES

Eachof the soil andgroundwaterremediation alternativesdiscussedabovewere evaluated
against the nine criteria established by EPAguidelines. The NoAction Alternative was
includedas abaseline comparison.The following sectionsevaluatesthe alternativesby the
nineapplicablecriteria, with separatecomparisonsof soil andgroundwateralternatives.

20.1 Evaluation ofSoil RemediationAlternativesby Criteria

Overall ProtectionofHuman Health and the Environment

All of the alternativesexceptNo Action provideadequateprotectionof humanhealth.
Existing institutional controlsareused intheLimited Action Alternative to prevent
exposure. Ecological risks,asdefinedby the risk assessment,will be adequatelyprotected
under all alternatives except No Action andLimited Action.

Compliance withARAP.S

The MTCA cleanupregulationdoesnot recognize institutional controlsas a substituteto
cleanupactionswhich would otherwisebe technicallypossible. Accordingly, both the No
Action andLimited Action Alternativeswill not comply with applicableor relevantand
appropriaterequirements(ARARs). Theremainingalternativeswill achieveARARs.

Soils at Site A do not exceeddesignationcriteriafor characteristicdangerous(state) or
hazardous (federal)wastes,and are notlisted hazardous wastes.Thus, dangerousand
hazardouswastehandling, treatment, anddisposalrequirements(e.g., Land Ban
restrictions) are not ARARsfor soil remediation.

Lone-TermEffectivenessand Permanence

The SoilWashAlternativeprovidesthe mostreliable long-termperformance because it
usestreatmentto permanentlyreducetherisks from site contaminants.No long-term
maintenanceis requiredfor this alternative,althoughgroundwatermonitoringwill occur
during the treatment period to detect leaks in the treatment basin liner system.

The CoverAlternativewill use a membranecap to reduce human andwildlife exposureto
contaminatedsoils; thecapwill beeffective in the long-term with proper maintenance.
The Limited Action Alternativewill rely upon institutionalcontrolsto preventhuman
exposure; its long-term effectiveness will depend on compliance with the access and land-
use restrictions. However,the Limited Action Alternativecannotaddresspossible
ecologicalrisks. The SolidificationAlternativewill immobilize thecontaminants,andthe
stabilized soil should remain intact in the long-term.
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Reductionsin Toxicity. Mobility, and Volume throut’h Treatment

The Soil WashAlternativewill reducetoxicity of thesoil throughtreatment. The
SolidificationAlternativewill usestabilizationto reduce themobility of contaminants.
None of the other alternativesusetreatmenttechnologies.

Short-TermEffectiveness

During remedialconstructionactivities, humanexposureto contaminatedsoils anddusts
mayoccur atlevels greaterthanbaselineconditions. However,basedon the resultsof the
risk assessment,potentialhumanhealth andecologicalrisks arisingfrom short-term
constructionactivities (dueto unmitigateddustgeneration andinhalation)are not
identified asa healthconcern. Theremaybe someelevatednoiselevels dwing
construction. Constructionactivitieswill be designedto minimize these potential short-
term effects,wherepossible.

The Limited Action Alternativehasthegreatestshort-termeffectivenesssinceno workwill
be done withcontaminatedsoil; site accessrestrictionscouldbe implemented almost
immediately. The CoverandSolidification Alternativeswill achieveprotectionwithin
about6 months. TheSoil WashAlternativewill resultin the contaminatedsoil being
containedwithin aboutthreemonths;thetreatmentwill be completewithin aboutone
year,depending uponfinal design. (The estimatedcompletiontimes are based on time
from startof implementation.)

Implementabiity

The Limited Action Alternativewill be thesimplestto implement. There areno special
requirements.Accessrestrictionscouldbe easily expandedto accommodateany additional
contaminationidentified at thesite.

The Cover andSolidificationAlternativeswill use standardconstructiontechniques.These
alternativeshave nooperationalrequirements. Solidification is morecomplexbecauseof
the stabilizationprocess. Benchtestingwill be requiredduringfinal designto determine
which combinationof stabilizationadditiveswill resultin appropriatereductionsin
contaminantmobility.

The Soil WashAlternative also usesstandard techniquesto constructthe leach basin.
Excavated soilsmay requiremodificationby mechanicaland/orchemicalmeans,prior to
placement inthe leachbasin, to ensureeffective and efficient operation. This alternative
alsorequires operation of a treatmentsystem,whichwill require regular monitoringand
maintenance.Alternative treatmentsystemsinclude NaturalPhotolysis,UV/Oxidation,and
CarbonAdsorptionwhich vary in their implementability,asdiscussedunderthe
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groundwaterremediationoptions. The operationmayrequireadjustmentor modification
basedon actualperformance.

I-’ #L.OS..

The cost of eachsoil/surfacewatercleanupalternative,in orderof increasingpresent
worth, is shownbelow:

Present
Alternative Worth Cost

No Action $ 670,000
Limited Action 800,000
Soil Wash 890,000
Cover 1,530,000
Solidification 1,850,000

*Note: The estimatedpresentworth cost for the Soil WashAlternative doesnot include

treatmentcosts,sincethe treatmentmethodsarealsocommonto groundwaterremediation

alternatives,aspresentedbelow.

StateAcceptance

The Stateof WashingtonDepartmentof Ecology concurswith theselectedremedialaction
at Site A. Comments receivedfrom Ecologyhavebeenincorporatedinto thisRecordof
Decision.

Community Acceptance

Public comments were received during the public review period and at the public meeting.
Thepublic presentedno significantobjectionto theproposedplanwhich is now the
selectedremedy. The attachedResponsivenessSummarycontainsthepublic’s comments
and theagency’sresponses.

10.2 Evaluation of GroundwaterRemediationAlternativesby Criteria

Underall alternatives except NoAction, constructionactivitiesnecessaryto implement
groundwaterrestorationwill occuron or immediatelyadjacentto the Burn Area. No
constructionwill occuroff-base.
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OverallProtection ofHuman Health andthe Environment

Underthe NoAction Alternative (as evaluatedin thebaselinerisk assessment),potential
cancerrisks resultingfrom exposuresto RDX exceedl0~.However,existinginstitutional
controlspresentlypreventconsumptiveuse ofgroundwatersin this area. All three
treatmentalternatives considered(NaturalPhotolysis,UV/Oxidation, and Carbon
Adsorption)arecapableof reducingconcentrationsof the targetcontaminants(e.g., RDX
andTNT) to levelsbelowtheMTCA cleanuplevels. However,under theNatural
PhotolysisAlternative,potentially toxic by-productscanbe formed(undersomeconditions)
which couldbe reintroduced into theShallowAquifer. Effluent polishingmaybe required
in this caseto achieveadequateprotectionof public health.

CompliancewithARARs

All threetreatmentalternativeswould satis~’all ARARs, including action-specificand
chemical-specificprovisionsof theMTCA Cleanup Standards.The NoAction Alternative
doesnotmeettheseARARs.

The threetreatmentalternativesinclude the reintroductionof groundwater intothe
ShallowAquifer. Provisionsof thestategroundwaterquality standards(WAC 173-200)are
applicablechemical-specifictreatmentstandardsfor waterdischargedto the aquifer. The
treatmentstandard forRDX as promulgated by the groundwaterquality standardsis 0.8
~g/L, identicalto the relevantandappropriate MTCA groundwatercleanuplevel (WAC
173-340-720). The treatmenttechnologyfor the extractedgroundwaterunderall treatment
alternativeswill meet theseAltARs. Requirementsof theStateMinimum Standardsfor
Constructionand Maintenance ofwells (WAC 173-160),areapplicableaction-specific
ARARs for the designof extraction andcompliancemonitoringwells. Re-introduction
wells will conformwith the ClassV designation(aquiferremediationwell) underthe
UndergroundInjection ControlProgram(WAC 173-218).

Long-TermEffectivenessand Permanence

Thelong-terneffectivenessof existinginstitutional controlsunderthe NoAction
alternativecan be assured aslong as the landdowngradientof Site A (towardCattail
Lake) remainsunderthecontrol of SUBASE. Thetreatmentalternativeswill provide
long-termeffectivenessbecause theyusepermanenttreatmentmethods.

Reductionsin Toxicity, Mobility, and Volume through Treatment

All treatmentalternativesreducethe toxicity of targetsite contaminantssuchasROX.
However,undertheNaturalPhotolysisAlternative,potentially toxic by-productscouldbe
formed(undersomeconditions)which maybe reintroduced intothe ShallowAquifer.
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The UV/OxidationandCarbonAdsorptionAlternativesdiffer in the method used to
reduce thetoxicity andvolume of contaminants.UV/Oxidationtreatmentwill providefinal
treatmentandthusprima~reductionin toxicity andvolume of contaminants.
Alternatively, CarbonAdsorptiontreatmentwill provide removalof contaminantsfrom the
groundwater tothecarbon,thuseffecting a reductionin toxicity andvolume of
contaminantsin thegroundwater.The carbonwill thenrequirefinal off-site treatmentby
incineration.

Short-Term Effectiveness

Duringremedialconstructionactivities, humanexposureto contaminatedsoils and
groundwatermay occurat levels greaterthanbaselineconditions. Such exposureswill be
mitigatedby the use of protective gearduring constructionactivitieswhenpotential
exposureconditionsexist.

All of the treatmentalternativescanbe commenced withina 15-monthperiod afterRecord
of Decisionsignature. However,the implementationschedulefor theNaturalPhotolysis
andTJV/OxidationAlternatives are predicatedon successfulcompletionof treatability
studies. The groundwater treatmentalternativeswill requirean estimated10 years to
complete(minimum severalyears).

During operation of groundwaterremediation,further spreading ofcontaminantsin the
groundwaterwill be prevented,thereby protectinganypotentialdowngradientwater
supplies.

Imjlementability

Of the threetreatmentalternatives, CarbonAdsorptionis the leastimplementablebecause
of the presentlimitation of facilities whichhandledisposalof the spentcarbon. Boththe
UV!Oxidation andNaturalPhotolysisAlternativeswill requirea treatabi]itystudy to verify
thatthetreatmentsystemsareeffective. The UV/Oxidationtreatabilitystudy hasalready
commenced.

Cost

The cost of eachgroundwatercleanupalternative,in orderof increasingpresentworth, is

shownbelow:
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Present
Alternative Worth Cost

NoAction $ 670,000
Pump andTreatby:

NaturalPhotolysis 1,150,000
UV/Oxidation 1,810,000
CarbonAdsorption 3,450,000

Note: The estimatedpresentworth cost for the No ActionAlternativeis a duplicationof

the No Action Alternativepresentedpreviously.

StateAcceptance

The Stateof WashingtonDepartment ofEcology concurs~with theselectedremedialaction
at SiteA. Comments receivedfrom Ecologyhavebeenincorporatedinto this Recordof
Decision.

ConzmunitvAcceptance

Public commentswere providedduringthe public reviewperiodand at thepublic meeting.
The public presentedno significantobjection to the proposedplan whichis now the
selectedremedy. TheattachedResponsivenessSummarycontainsthe public’s comments
andthe agency’sresponses.

11.0 TIlE SELECTED REMEDY

The alternative selected for the remedialactionat SiteA includesSoilWashingwith
UV/Oxidation treatmentand groundwaterrestoration, alsowith UV/Oxidation treatment.
This combinedalternativeis preferred because itbestachievesthe goalsof the evaluation
criteria in comparison to the other alternatives. The leachate and groundwater treatment
method selected- UV/Oxidation - employsan innovative technologythatprovideson-site
treatmentwith permanentreductionin the toxicity, mobility, andvolume of ordnance
contaminants.Both phases of theremediation(i.e., soil andgroundwater cleanup)will
likely utilize the same general tN/Oxidation treatmentsystemsequentially.

The remedial action plan,which will costan estimated$2,700,000(present worth)includes
the following actions:

Well Abandonment:

~. Immediatelyabandonall older monitoringwells which may not havecompetentsurface
seals.
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Soil Remediation:

Excavateapproximately7,000 cubic yardsof soil from the Burn Areawhich exceeds
MTCA direct contactcleanuplevels for ordnance(33 mg/kg TNT; 1.5 mg/kgUNT; and
9.1 mg/kg RDX). Excavatesoils from Debris Area 2which also exceedthese action
levelsand/or250mg/kg lead. Theexcavatedsoilswill bemodified asnecessaryby
mechanicalor chemicalmeansto ensurethatthesubsequent treatment(washing)
processwill be effective andefficient. Placeall suchsoils in a Soil Washingbasin
constructed atthe SiteA Burn Area. Thesoils from Debris Area2 with lead
concentrationsexceeding250 mg/kg will be placedin aseparatecell in thesoil washing
basin. Thebasinwill include a syntheticmembraneliner to preventescapeof the
leachate.Constructiondetailsof the Soil Washingbasinwill be determinedduringfinal
design.

‘ Conductverificationmonitoringduring and/orfollowing theexcavationto assurethat all
soils exceedingthe cleanuplevelshavebeenexcavated. Thepoint ofcomplianceshall
bethroughoutthe Burn Area and DebrisArea2. Evaluatecompliancewith the
cleanupstandardsusingcompliancemonitoring proceduresdefinedin WAC 173-340.

s Pendingsuccessfulcompletionof theongoingtreatability studyand subsequent final
design,performsoil washingon soils placed inthe treatmentbasin,treating the
leachatewith a UV/Oxidation treatmentsystem. Recyclethetreated waterback tothe
leach basin (zerodischarge). Althoughthesoil treatmentprocessis expectedto be
completedwithin approximatelyoneyear, thereis a possibilitythat a longertime frame
maybe requiredto achievethe cleanuplevels. In this case,continuationor
modification of the soilwashing maybe addressed.during the firstfive-yearreviewof
the cleanupaction, in accordancewith the FederalFacility Agreementfor SUBASE,
Bangor.

~ Treatmentwill be considered completedwhen soils within the basinarebelowthe
MTCA direct contactcleanuplevels for ordnance(33 mg/kg TNT; 1.5 mg/kgDNT; and
9.1 mg/kg RDX) andwhenthe RDX concentrationin the treatedleachateis lessthan
the MTCA groundwaterprotectionlevel for RDX of 0.8 ~g/L. Treatmentwill alsobe
consideredcompleteif thetreatedleachateconcentrationsarebelowupdatedPQLs.
Compliancewith the cleanupstandardswill be determinedusing compliancemonitoring
provisionsdefinedin WAC 173-340.

Upon completionof the soil washing, the basin, liner,andsoil contentswill all be
abandonedin place. Aone-foot soil coverwill be placedover thetreatedmaterials,
andrevegetatedto preventerosion. The site will begradedto allow for surfacewater
drainageincluding drainagefrom theabandoned leachbasin. ThoseDebris Area 2
soilswhich still contain leadconcentrationsabove250 mg/kg aftertreatmentwill be
excavatedanddisposed of at apermittedoff-site solid wastefacility.
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Groundwater Remediation:

Following completion ofthe soil treatmentaction, groundwater protectionwill be
assessedby monitoring ordnanceconcentrationsin theseasonalPerched Groundwater
Zoneimmediatelyunderlyingthe Burn Area. The point ofcompliancefor comparison
with stategroundwater protection(drinking wateruse)levels will be established
throughoutthePerchedZone. If compliancewith stategroundwaterprotectioncriteria
has notbeenachievedwithin five yearsfrom commencementof this action,
modificationsto the groundwaterremediationsystemwill be considered,asdiscussedin
Section 11.1.

~ Concurrentwith thesoil washing,conductadditional groundwatermonitoringandpilot-
level treatabilitystudiesto supportfinal designof thegroundwaterrestorationprogram.
The restorationprogramshall initially be designedto achievethe MTCA groundwater
cleanuplevel for RDX of 0.8 itgL in the mostcost-effectivemannerwithin a 10-year
periodof operation. The point ofcompliancewill be throughoutthe ShallowAquifer.

~ Pendingfinal design,the groundwaterrestorationprogramwill include theinstallation
of approximately8 extractionwells. within the vicinity of theBurn Area. Thesystem
will operateat a combinedflow of approximately12 gallonsper minute. Extracted
groundwaterwill be treatedusing UV/Otdationto reduceRDX concentrationsto less
than0.8 j.tgiL or theupdatedPQL~whicheveris greater. Inthe unlikely event thatthe
resultsof the treatabilitystudyor systemperformancemonitoring data reveal
inadequate treatment,theremay be a needto install an effective effluentpolishing
processin orderto achievethe treatmentstandards.Treatedgroundwaterwill be
reintroducedon site throughapproximately15 reinjectionwells, configuredto facilitate
maximumflushingof the aquifer.

~‘ As with any groundwaterremediation,the effectivenessof theShallowAquifer
restorationprogram atSite A will be continuouslymonitored andevaluatedas a
componentof operation and maintenance, asdiscussedbelow. Systemoperationwill
ceasewhen it canbe demonstratedeither that the cleanup standardshavebeenmetor
that continued operationis no longerpracticable,following evaluationcriteria defined
in WAC 173-340.

Technical analyses,as‘presentedin theFinal RI/PS for Site A, haveshownthat Soil
Washingcombinedwith UV/Oxidation treatmentof the leachateis feasibleand effective in
permanentlyremovinganddestroyingordnanceconstituentspresentin soils. The RI/ES
analyseshave also demonstratedthatgroundwaterrestorationthroughextraction,
UV/Oxidationtreatment,andreintroductionshouldbe feasible,thoughadditional.dataare
neededto Supportfinal designand implementation.
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The cancer risklevels correspondingto the MTCA (MethodB) cleanuplevels which are
thegoal of the site cleanupare I x io~for individual hazardoussubstancesandI x io-~for
cumulativeexposuresto multiple hazardoussubstancesand routes ofexposure. The
cumulativeHazardIndexfor multiple hazardoussubstancesand routes of exposureis 1.
The reasonablemaximum exposureassumptionsusedto derivetheMTCA cleanuplevels
areequivalentor morestringentthan the federalSuperfundrequirements. These
standardsarewithin acceptableEPA (NC?) risk criteria.

11.1 GroundwaterRemedialAction Measuresand Goals

The goal of thegroundwaterremedialactionis to restoreShallowAquifer waters to
support possible futuredrinkingwateruse. Basedon information obtainedduring theRI,
and theanalysisof all remedialalternatives,theNavy, EPA, andEcologybelievethatthe
selectedremedyshouldbeable toachievethis goal. However,theability to achieve
groundwater cleanuplevels at all pointsthroughouttheShallowAquifer at Site A cannot
be determineduntil a detaileddesignof the extractionandreintroductionsystemhasbeen
completed,andthe system hasbeenimplemented,modified as ~iecessaiy,andthe
groundwaterplumemonitoredover time.

The selectedremedywill include groundwaterextraction,treatment, andreintroductionfor
an estimatedperiodof 10 years, duringwhich time the system’sperformancewill be.
carefully monitoredon a regularbasisandadjustedaswarrantedby theperformancedata
collectedduring operation.Modifications mayinclude anyor all of the following:

‘ Discontinuingpumpingat individual wells wherecleanupgoalshavebeenattained;

Alternating pumpingwells to eliminatestagnationpoints;

~ Pulsepumpingto allow aquiferequilibriumandencourageadsorbedcontaminantsto
partition into groundwater;and

Installing additional extractionand/orreintroductionwells in eitherthePerched
GroundwaterZoneor ShallowAquifer to facilitate or acceleratecleanupof
groundwatercontaminants.

Remedialactionswhich allow hazardoussubstances,pollutants,or contaminantsto remain
on-sitemust bereviewednot lessthanevery five yearsafter initiation, to ensurethe
remedy continues to beprotectiveof humanhealthand theenvironment. Sucha review
would be conducted in accordance with Part XIX (5 year review) of the Federal Facility
Agreement for SUBASE, Bangor. Thesereviewsmayresult in furthermodification of the
treatmentprocess,considerationof otherremedial approachesor revisionof the cleanup
standards.Changesto theselected remedy orcleanup standardswould require formal
notification to thepublic.
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11.2 Effectivenessof TreatmentTechnology

Ultraviolet/Oxidation(UV/Oxidation) is the selectedtreatmenttechnologyfor ordnance
contaminants present atSite A. It is aninnovative technologywhichhasbeenshownto be
successfulin treatingcomplexorganic compounds,includingRDX and TNT.

Combined use ofUV with strongoxidantssuchasozoneandhydrogenperoxidehas
developedinto a successfultechnologyfor treatingrefractoryorganicsin industrial
wastewater.UV-catalyzedoxidation, or UV/Oxidationhas alsobeenappliedto treatment
of groundwatercontaminantsincluding ordnancecompounds.

Thebasisof enhancedoxidationis theuse ofUY light and anoxidantsourcesuchas
ozoneor hydrogenperoxideto generate ahydroxyl radical. Thehydroxyl radicalwill
aggressivelyattackandbreakdown complexorganiccompounds(suchasordnance)by
initiating a seriesof oxidative reactions,convertingthem into componentssuch ascarbon
dioxide, water,and nitrate. Althoughr~lativelyminor quantitiesof ordnanceby-products
(e.g., formic acid) canbe formedundersomeUI//Oxidation treatmentconditions,the
treatmentsystemcan generallybe optimizedto prevent theformation of potential
toxicants. Monitoringwill be performedthroughoutimplementation ofthe treatment
processto ensurethatpotentialtoxicantsarenot beingformed.

The UI//Oxidation technologyhasbeenshownto be effective on munitions; however,the
applicationat Site A may requiretreatmentof very low levels of ordnanceat a moderate
flow rate. Prior studieshavebeenconducted at alevel of treatmentwhich wasnot as
stringent as that planned for Site A. A treatability study is currently on-going to verify that
the treatmentsystemis effectivein meeting thelow-level treatmentand flow rate
requirements of this remedial action at Site A.

If theUI//Oxidationprocess cannotachievetreatmentlevels down to the desired criteria
due to either technological or economic reasons, then an on-site polishing(e.g., activated
carbon) treatmentwill be coupledwith theUV/Oxidation systemto completethe treatment
processprior to disposal.

12.0 STATUTORYDE1IERMINATION

The Navy’s and EPA’s primary responsibility,undertheir legal CERCLAauthorities, is to
ensurethatremedialactionswill protecthuman health and theenvironmentfrom the
exposurepathwaysor threatit is addressingand thewastematerial being managed.
Additionally, Section 121 of CERCLA, as amendedby SARA, establishesseveralother
statutoryrequirementsandpreferences.Thesespecifythat,when complete,the selected
remedialactionmustcomply with applicableor relevantand appropriateenvironmental
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standardsestablishedunderfederalandstateenvironmentallaws unless a statutory waiver
is justified.

The selected remedyalsomustbe cost-effectiveandutilize permanentsolutionsand
alternativetreatmenttechnologiesor resource recoverytechnologiesto the maximum
extent practicable. The remedy should represent thebestbalanceof tradeoffsamong
alternativeswith respectto pertinentcriteria. Finally, thestatuteincludesapreferencefor
remedies that employ treatment that permanently and significantly reducethevolume,
toxicity, or mobility of hazardouswastesas their principal element.

The selectedremedialactionfor SiteA at SUBASE, Bangormeetsthese statutory
requirements for both soil and groundwater.

12.1 ProtectionofHumanHealth andtheEnvironment

The selectedremedialactionwill protecthumanhealthandthe environmentthrough
extraction and treatment of ordnance in soils and groundwater.The treatmentstandards
supportthe highestbeneficialuseof these media(i.e., residentiallanduseandwater
supply),andis protective of human health andtheenvironment.The ordnance
contaminantswill be permanently removedfrom the soil and groundwaterthroughthe
treatment process which includes destruction by ultraviolet light and oxidation. As
necessary,theeffluent from thegroundwatertreatmentprocesswill be furthertreatedby a
polishingtreatmentto ensure thatthedisposedwaterdoes notconstitute an unacceptable
potential risk to human health and theenvironment.

12.2 Compliancewith Applicableor RelevantandAppropriate Requirements

The selected remedywill comply with all applicableor relevant andappropriatechemical-,

action-, andlocation-specificrequirements(ARAiRs). The ALtARs arepresentedbelow.

12.2.1 Action-SpecificARARc

~ State of Washington HazardousWasteCleanup- ModelToxics Control Act (Chapter
70.1OSDBCW) establishesrequirementsfor the identification, investigation,and
cleanup of facilities where hazardous substances have come to be located as codified in
Chapter173-340WAC.

. Requirementsof theStateof Washingtonfor waterweil constructionas set forth in
Chapter18.104RCW (WaterWell Construction)andcodified in Chapter173-160
WAC (Minimum Standards for Construction and Maintenance of Wells), establishes
criteriafor the constructionof extraction andcompliance monitoringwells. Criteriafor
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Class V re-introductionwells are set forthin Chapter90.48 RCW and codified in
Chapter173-218WAC.

~ The State of Washingtonhas establishedrequirements forcontrolof fugitive dustsand
otherair emissionsduringexcavationandcleanuprelatedactivities, ascodified in
Chapter173-400-040WAC.

~ The State ofWashingtonhasestablishedsafeoperating proceduresandrequirements
for hazardous wasteoperationsconductedat uncontrolledhazardouswastesites, asset
forth in WAC 296-62(Part P).

~ FederalCleanWaterrequirementsfor dischargeof treatmentsystemeffluentto the
watersof theUnited States,assetforth in 40 CFR 122, establishdesignstandards for
wastewater treatmentunits.

~. WaterPollution Control Act (Chapter90.48R~W)and Water Resources Act of 1971
(Chapter 90.54 RON) reè~uire the use of all knownavailableand reasonable methods
(AKARMs) for controlling dischargesto surfacewater andgroundwater.

The State ofWashingtonHazardous WasteManagementAct (Chapter70.105RCW)
establishesrequirements fordangerouswasteandextremelyhazardouswaste as
codified in Chapter 173-303 WACand may apply depending upon any treatment
residualscreated.No dangerouswasteshave beenidentified to date.

12.2.2 Chemical-SyedftcARARs

Soil andgroundwaterremediationactivitieswill meet thefollowing chemical-specific
ARABs:

s State of Washington Hazardous Waste Cleanup - Model Toxics Control Act (MTCA
Chapter70.1051)RCW) establishesrequirements for the identification, investigation,
and cleanupof facilities wherehazardous substanceshave cometo be located as
codifiedin Chapter173-340WAC. Soil andgroundwater cleanup standards established
under theMTCA areapplicablefor determining remediationareas andvolumesand
compliance monitoringrequirements,and arerelevantandappropriate for determining
treatmentstandards.

State of Washington Groundwater Quality Standards (WAC173-200) are applicable
chemical-specificstandardsfor waterdischargedto the aquifer.

0 CleanWaterAct Section402 (40 CFRParts 121-125)andStateof WashingtonChapter
173-220WAC (NPDESPermitProgram)for effluent dischargemaybe applicableif
effluent is discharged to surface water.
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o Ambient concentrations oftoxic air contaminantsareregulatedpursuantto the Stateof
WashingtonCleanAir Act (Chapter70.94RCW) andImplementationof Regulations
for Air ContaminantSources(Chapter173-403WAC).

12.2.3 Location-SpecificAR4Rs

Thereareno location-specificARABs for this action.

12.2.4 LandDisposal Restrictions

The selected remedywill not involve the placement ofRCRA hazardouswasteson site.
This beingthe case,theLandDisposalRestrictionswill not apply. However,off-site
disposal policy and transportation/manifest requirements are applicable to disposal of
treated Debris Area 2 soils at an off-site permitted landfill.

12.2.5 OtherCriteria. Advisories.pr Guidance To-Be-Considered(TEC)

No othercriteria, advisory, or guidanceare considerednecessaryfor implementationof this

remedial action.

12.3 CostEffectiveness

The selectedRemedialAction is cost-effectivebecause itis protectiveof humanhealthand
the environmentand attainsARAR5, andits effectivenessin meetingthe objectivesof the
selected remedial action is proportional to its cost. The selected remedyis comparable in
cost to manyof theotherpossiblecombinationsof alternatives. However,it employsthe
use of aninnovativetreatmenttechnologyandwill resultin theon-sitedestruction of
contaminants and recharge of the extracted and treated groundwater to replenish
groundwatersupplies. The selectedremedycanbe implementedin theshort-term. The
use of carbon adsorptiontechnologieswould requireoff-site treatment where theefficiency
of the destructionprocesscould not be assured.The selectedremedyprovidesamuch
higher degree of certaintythat the remedywill beeffective in thelong-termdueto the
significant reductionin toxicity, mobility, andvolume of wastesthroughthe treatment
process.

12.4 Utilization of PermanentSolutions andAlternative TreatmentTechnologies
or ResourceRecoveryTechnologiesto theMaximum Extent Practicable

TheNàvy, theState of Washington,andtheEPA have determinedthat the selected
remedyrepresentsthemaximumextentto whichpermanentsolutionsandtreatment
technologiescanbeusedin a cost-effectivemannerfor Site A. The selected remedywill
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resultin maximumon-sitedestructionof contaminantsand recharge of theextractedand

treatedgroundwaterto replenishgroundwatersupplies.

12.5 Preferencefor Treatmentas PrincipalElement

By treatingtheordnancecontaminantspresent insoil and groundwatermedia, thestatutory
preferencefor remediesemployingtreatment as aprimary elementis achieved. The
selectedremedywill result inmaximumon-sitedestructionof contaminantsin both soil and
groundwater.

STTEA.DOC
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Table 1 — Summary ofChemicals ofConcern

Total Total
TNT Total - DNT RDX Lead Phthalates (d) PCBs

Soils Concentration in mg/kg
Burn Area <0.1—1,300 <0.2-20 <30 <10-80 <1—3 <0.1
Debris Area 2 <0.4—72 <0.5-1.1 <0.4—1.3 10-2,400 <1-2 <0.1-4.1
AllOtherAreas <0.4 <0.2 <0.3 <10 <1 <0.1

MTCA Soil Cleanup Level
Direct Contact (a) 33 1.5 9.1 250 140 4.3
Groundwater Protection (b) 0.29 0.001 0.08 1.5 0.4 0.001

Surface Water Concentrationin ugIL
Burn Area Stormwater <10—140 <0.1—0.3 <1—39 <10 <1—2 <1
Hood Canal Seepage <0.1-0.9 <0.1 0.1—17 <10 <1—78 <1
AllOtherSurfaceWaters <0.1—0.3 <0.1—0.3 <0.1—3 <10—19 <1—25 <1

MTCA SurfaceWater Cleanup Level 31 0.6 30 1 3 <0.01

Groundwater Concentration in ug/L
Burn Area PerchedGroundwater Zone (c) <0.6 <0.! <0.1—61 <5—16 <1—27 <1
Burn Area ShallowAquifer <0.6 <0.1 <0.1—189 <5—23 <1—40 <1
All Other Groundwater <0.6 <0.1 <0.1—7 <5-18 <1-30 <1

MTCA Groundwater Cleanup Level 2.9 0.1 0.8 15 4 0.1

(a) The soil cleanup levels arebasedon potential direct soil contact exposures,as calculated
usingproceduresset forth in WAC 173—340—740(3)(a)(iii).

(b) Preliminary groundwater protection criteria calculatedas 100 times the MTCA groundwater
cleanup level, following WAC 173—340—740(3)(ii)(A). Groundwater protection will be addressed
at this site by monitoring both the PerchedGroundwater Zoneand Shallow Aquifer.
These compliancemonitoring datawill be evaluatedat the first five—year review (seetext).

(c) Basedon data collected from newer wells installed in the PerchedGroundwater
Zone. Someof the older wells installed previously in this area may lackcompetent
surface sealsand may not be representative of groundwater conditions.

(d) MTCA cleanup levels for total phthalates are basedon bis(2—ethylhexyl)phthalate,which

is the most toxic of the phthalatesdetectedat Site A.
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Table 2 — Selection of Exposure Pathways for Quantitative Exposure Assessment
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Table3-SummaryofsiteAExposurePactors Pagelof2

ExposureFactor Units
Average

Condition
RME

Conditiou(a)

DentalAbsorption

a) SurfaceArea:
o to 6 years
6 to 18 years
18 to 75 years

b) Soil AdherenceFactor
c) Absorption:

Metals
Ordnance
PCBs/phthalates

d) Frequency:
o to 6 years
6 to i8years
18 to 75 years:
SUBASEWorker
Vinland Resident

e) Duration:
SUBASE Worker
Vinland Resident

~ Body Weight;
o to 6 years
6 to 18 years
18 to 75 years

II. Soil Ingestion:
a) IngestionRoute:

o to 6 years
6 to 18 years
18 to 75 years:

SUBASE Worker
Viuland Resident

b) Absorption:
Metals
Ordnance

PCBs/phthalates
c) Frequency:

o to 6 years
6 to 18 years
18 to 75 years:
SIJBASE Worker
Vinland Resident

d)Duration:
SLIBASE Worker

Vinland Resident

m2
m2
m2

xng/cm2

bywt.
by wt.
by wt.

percent
percent

percent
percent

years

years

kg
kg

kg

gm/day
gm/day

gm/day
gm/day

by wt.
by wt.
by wt.

percent
percent

percent
percent

years
years

0.12
0.25

0.30
0.60

0.1%
40%

4%

96%
14%

24%
7%

10
9

15
43
70

0.2
0.1

0.05
0.10

10%
100%
50%

96%
14%

24%
7%

10
9

(c)

(c)

(c)

0.12
0.25
0.30
0.90

1.0%
80%
10%

96%
96%

68%
96%

25
30

(b)
(b)~
(b)

(c)

(b)

(d)

15 (13)
43 (b)
70 (b)

0.2 (b)
0.1 ~b)

0.05 ~b)
0.10 (b)

100%
100%
100%

96%
96%

68%
96%

25
30

(b)

(4)

I.
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Table3 — (Continued) Page2 of 2

Exposure Factor Units
Average

Condition
RMR

Condition(a)

e) Body Weight:
Oto6years kg 15 15 (13)
6tol8years kg 43 43 (13)
18 to7Syears kg 70 70 (13)

m. Dust andVapor inhalation:

a) Ventilation Rate:
l8to75years m3/day 20 20 (b)

b) Absorption:
Dust bywt. 40% (c) 100%
Vapors by wt. 100% 100%

c) Frequency:
SUBASEBangor Worker percent 24% 68%
Vinland Resident percent 96% 96% (b)

ci) Duration:

SUBASEWorker years 10 25
Vinland Resident years 9 30

e) BodyWeight
l8to75years kg 70 70 (I,)

IV. Drinking Water:

a) ConsumptionRate:
18 to 75 years liters/day 1.4 2.0

b) Absorption by wt. 100% 100%
c) Frequency:

Vinland Resident br/day 96% 96% (13)
4) Duration:

Vinland Resident years 9 30
e) Body Weight:

l8tol5years kg 70 70 (b)

NOTES:
a) Exposurefactors usedto compute the reasonablemaximumexposure

EPA guidelines. Average conditions were utilized in a subsequent
assessment of uncertainty.

b) Based on EPAguideline the avengeand RME valuesfor theseexposure
factors are equivalent.

c) Theseexposure factorsdeviate fromEPARegion10 Guidelines,
but are consistentwith the scientific literawre specific to

thesechemicals.
d) including exposureduring ages0 to 6 years, with the remaining24 yearsevaluatedunderadult

exposureconditions.

2830T3
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Table 4. Summary of Site A Burn Area Baseline Risk Assessment; Reasonable Maximum Exposure Scenario

Exposure Concentration (a) Chronic Daily Intake in mg/kg—day Reference Dose in Cancer Potency In
mg/kg—day (mg/kg-day)-1 Lifetime

Soil Air Water Direct Air Drinking Hazard Cancer
Chemical of Potential Concern (mg/kg) (ug/m3) (ugh) Contact inhalation Water Oral lnhai. Oral Inhal. Quotient Risk

METALS:
Barium (and compounds) — — — — — — 7E-02 (b) 1E—04 (c) — — — -

Cadmium (and compounds) 3E+0O U 3E-06 U 1E+O0 U 2E-07 1E-lO IE-05 5E-04 (b) 5E-04 (e) - 6E+O0 (b) 0.01 YE-b
Chromium (and compounds) 3E+01 4E—05 3EtOO U 1E—OS 2E—08 4E—05 5E—03 (b) 6E—0Y (c) — 4Et01 (b) 0.04 SE-07
Copper (and compounds) 3E+01 3E-05 8E+00 1E-05 1E708 IE-04 4E-02 (c) 1E-02 (c) - - <0.01 -

Lead (and compounds) SE+01 SE—05 1E+O1 2E—05 2E-08 2E—04 1E-03 (c) 4E—04 (c) — — 0.10 -

Nickel (and compounds) 4E+01 SE—05 5E+00 U 1E-05 2E-08 7E-05 2E-02 (b) 2E—02 (e) — BE—Ol (14 <0.01 bE-OS
Zinc (and compounds) 1E+02 1E—04 3E+OO B 4E—05 SE-OS 4E-05 2E—01 (c) 1E—02 (c) — — <0.01 -

ORDNANCE COMPOUNDS:
2,4,6-Trinitrotoluene (2,4,6-TNT) 6E+02 GE-04 6E-01 U 2E-03 5E-05 8E-06 5E-04 ~) SE-04 (a) SE-02 ~) 3E-02 (e) 4.00 4E-05
2,4-Dinitrotoluene(2,4—DN1) 1E+o1 SE—OS 5E—02 U 3E—05 3E-07 ZE—0Y — — 7E—01 (b) YE—UI (e) — 2E-05
2,6-Dinitrotoluene(2,6-DN1) 6E+OO IE-OS 5E-02 Li 2E-05 7E-07 7E-07 - — YE-Ui ~) 7E-01 (e) - IE-05
1,3,5-Trinitrobenzene (1,3,5-TNB) 2E-01 U 2E—O6 U 4E—O1 U 5E—07 2E—08 6E—06 5E—05 Q,) 5E—05 (e) — — 0.10 —

1,3-Dinitrobenzene (1.3-DNB) 1E—Ob 8E—08 5E—01 U 3E—07 1E—OY ZE—06 1E—04 0) IE-04 (a) — — 0.08 —

Nitrobenzene (NB) 6E-02 1E-08 4E-01 U 2E-0Y 7E-07 GE-OS 5E-04 ~) 5E—04 ~) — — 0.01 —

Hexahydro-1,3,5---- (RDX) 1E+O1 2E-06 2E+02 J SE-05 4E-06 3E-03 3E-03 (b) 3E-03 (e) 1E-Ol Q4 1E—Ol (a) 0.90 2E-04
2.4,6-Trinitrophenol (Picric Acid) 9E-02 1E-07 5E-01 U 3E—O7 GE—Il YE-06 4E—02 (a) 4E-02 (e) — — <0.01 —

2-Amino-4,6---- (Picramic Acid) 1E+O0 1E-06 3E+0O U 4E-06 5E-10 4E-05 3E-02 (c) 3E-02 (e) - - <0.01 -

1,2-Propanedioi----(OttoFueI) 5E-02 J 6E-09 J 1E-Ol U 1E-01 5E-11 IE-06 6E-04 (d) 6E-04 (d) - - <0.01 -

N-Methyl-N-2,4,6---- (Fetryl) 8E-02 9E-08 3E-01 U 2E-07 YE-li 4E-06 2E-03 (d) 2E-03 (d) - <0.01 -

BASE-NEUTRAL EXrRACTABLES:
Bis(2-ethyihexyl)phthalale 2E+0O U 4E-06 U 3Et01 B 4E-06 3E-09 4E—04 2E-02 (b) 2E-02 (e) 1E-O2 (b) IE-02 (e) <0.02 4E-06
Butyibenzylphthalate 1E-Ol U SE-07 U 1E+00 U 2E-OY 3E-09 IE-05 2E-O1 (b) 2E-01 (e) - - <0.01 -

Di-n—butyi phthalate 1E+00 1E—Ofi 1E+O0 U 1E—07 2E—08 1E-06 1E—Ol (b) 1E—Ol (e) — — <0.01 —

Di-n-octyi phthaiate 1E-Ol U 5E-07 U IE+00 U 2E-07 3E-09 1E-05 bE-Cl (c) 1E-Ol (e) — - <0.01 -

Total PCB5 4E-02 9E-O8 OE+00 U GE-08 IE-08 OE+00 - — BE.00 Q~) BE+00 (a) — 4E-07

5.00 3E-04
NOTES:
a. Soil, air, and waler concentrations computed as the upper 95% confidence limit. Non-detects equal to one-half the detection limit.
b. Verified reference dose or cancer potency slope, as documented in EPA—IRIS (March 1991 accession).
a. Reference dose or cancer potency slope, as documented in EPA-HEAST (1990 accession) or EPA-SPHEM (1986).
d. Reference dose determined by the U.S. Army Medical Bioengineering Research and Development Laboratory (1981).
e. The oral value was assumed to be adequate to address inhalation exposures.
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ATTACHMENTA
RESPONSrVENESSSUMMARY

OVERVIEW

Site A, a former explosiveordnancedetonationanddisposalsite located atSUBASE,
Bangor,was listed on theNational PrioritiesList (NFL) of hazardouswastesitesby the
Environmental ProtectionAgency,in 1987. SUBASE, Bangoris locatedin Kitsap County,
Washington,on HoodCanalapproximately10 miles north ofBremerton. Site A, located
in the northwestportion ofSUBASE,Bangor, is an uplandsite totaling approximately12
acresin area. It is situatedapproximately2,000feet southof Vinland, a residential
communityof severalhundred persons.

Site A is composed of aBurn Area, two DebrisAreas, and a StormwaterDischargeArea. -

The Burn Areawasusedto detonate andincineratevarious ordnancematerials,including
trinitrotoluene(TNT), flares, fuses,primers,smokepots,smokelesspowder,andblack
powder. Inert solid wastematerial (e.g., metalcasings)from the Burn Area operationswas
depositedat thetwo adjacentDebrisAreas. TheStormwaterDischarge Areahasreceived
surfacewaterrunoff from theBurn Area sincea diversionstructurewas completedin 1983.
As a result oftheseactivities, soil andgroundwaterwithin variousareas ofSiteA have
beenimpactedby different typesof ordnancecompounds,theirbreakdownproducts,and
metals. -

A final RemedialInvestigationandFeasibilityStudyhasbeencompleted atSite A. A
final remedial actionis proposedto minimize potentialfuturehealthrisks associatedwith
soil andgroundwatercontamination.

This Responsiveness Summaryaddressespublic commentson theProposedPlan for
RemedialAction at Site A. Thesecommentswereraisedat apublic meetingheldon
August21, 1991, in Poulsbo,Washington,at the BreidablikHall. -

SUMMARY OF PUBLIC COMMENTS

A total of eight commentswere receivedby theNavy concerningthe ProposedPlan,
including bothwritten and oral questionsor statements.All the commentswere discussed
at the public meetingwith the opportunityfor clarification andadditional remarks.The
comments raised andthe responsesprovidedat thepublic meetingwere recordedin a
Verbatim Reportof Public Meeting,which is availablein theinformation repositories.

Therewere no commentsreceivedby the Navy on the Proposed Planoutsideof the public
meeting,during theremainder ofthe public commentperiodwhich openedon August 14,
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1991, andclosedon September12, 1991. Many of the writtencommentsrequested
clarification or raised questions on more than one issue and most pertained to similar
issuesaboutthe Proposedelan andcontaminationstudiesat Site A. The comments
regardingsimilar concernsor questionsaregroupedaccordinglyandaddressedin this
documentby topic area.

Therewere a numberof questionsraisedon the effectivenessof the soil washingand
leachate treatment(Ultraviolet [UV~/Oxidation)process. The questions concerned
whetherthe soil washingwould beeffective on someof the ordnancecompoundswhich are
not highly solubleandwhetherthe UV/Oxidation systemhadbeensuccessfullyusedto
treat ordnance in the past.

Othercommenttopicsincluded:

~ Have residential wells been sampled (including Olympic View wells) and will the Navy
test groundwater samples providedby residents?

~. Would increased pumpingof residentialwatersupply*ells in Vinlandaffect the
movement of groundwater contaminants? -

s How extensive have the sediments of Hood Canal and Cattail Lake been tested and
what shellfishwere tested?

~ Hastherebeenanylong-termhealthstudiesof off-baseresidents toassessexposureto
possible air-bornecontaminants?

~ What is theschedulefor implementation of theremedialaction?

Responsesto thesecommentsarepresentedbelow. Copiesof the transcriptsfor the
meetingare availableat all thepublic repositorieslisted in the CommunityParticipation
section oftheRecord ofDecisionand acopy is also includedin the AdministrativeRecord.

RESPONSETO COMMENTS -

The commentswere groupedinto six topics whichaddressthe issues raised at the public

meeting. Each of these topics arediscussedseparatelybelow.
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1. Effectivenessof RemedialAction Components

Summaryof Comment

Therewere anumberof questionsraisedon the effectivenessof the soil washingand
leachatetreatment(UV/Oddation) process.The questions concernedwhetherthe soil
washingwould be effective on someof the ordnancecompoundswhich are not assoluble
asRDX, whetherthe UV/Oxidation systemhadbeensuccessfullyusedto treatordnance in
the past,andwhetherthe breakdown productsstill pose aproblem.

Response

Chemicalcharacteristicsof TNT, RDX, andtheotherordnance compoundsdetectedat
Site A makethesesubstancesamenableto soil leaching. Effectiveleachingof TNT from
local soilshas beendemonstratedin an extensivebench-scaleexperimentperformed at a
similar site at SUBASE, Bangor. Soil leachingof bothTNT and RDXhas alsobeen
verified in morelimited experimentsperformedat Site A. RDX is moresolublethanTNT
andhasdesorbedfrom thesurfacesoils at theBurn Area. The soil washingsystemwill
greatlyenhancethe flushing of waterthroughthe contaminatedsoils andallow other
slightly lesssolubleordnancecompoundsto beremoved. Howeverpassivesoil washingis
not effective in treatingless solublecontaminantssuch aslead. For this reason,soil
washingis not being proposedto treatsoils from Debris Area2.

Oxidation processeshavebeen usedin the chemicalprocessindustryfor over one hundred
years. Strongoxidantsemployedfor suchprocessesasbleachingincludehalogens
(chlorine, fluorine, bromine),permanganate,oxygen, ozone,and•hydrogenperoxide.
Wastewatertreatmenthas beensuccessfulusing theseoxidants. However,treatmentof
organicssuch as ordnancecompoundsusingtheseconventionaloxidantsalonehashadonly
limited success.Likewise, ultraviolet light (UV) hasbeenusedfor manyyearsfor
disinfectionof drinking water, but whenusedalonefor treatingorganicsit has technical
andeconomiclimitations.

During thepastfifteen years,combined useof UV with strongoxidantssuchas ozone and
hydrogenperoxidehas developedinto a successfultechnologyfor treatingorganicsin
industrialwastewater.UV-catalyzedoxidation, or ISV/Oxidationhas alsobeensuccessfully
appliedto treatmentof groundwater contaminantsincluding ordnancecompounds.
Successfulapplication ofenhancedUV/Oxidation hasincludedtreatmentof wastewaters
containing explosives(DNT) at a largeCanadianexplosivesmanufacturingfacility, and
treatmentof wastewatercontainingordnancefor the U.S. Navy at IndianHead,Maryland.

The basisof enhancedoxidationis theuse of U1.1 light andan oxidant sourcesuchas
ozoneor hydrogen peroxideto generatethe hydroxyl radical. This hydroxyl radicalwill
aggressivelyattack andbreakdown complexorganiccompounds(such asordnance)by
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initiating a seriesof oxidative reactions,converting theminto componentssuchas carbon
dioxide,water,and nitrate.

The technologyhasbeenshownto be effective on munitions;however,the applicationat
SiteA requires treatment ofvery low levels of ordnance. A treatabilitystudyis currently
underwayto tailor theUV/Oxidation technologyfor Site A andveri~’that thetreatment
systemis effectivein removingall potentialchemicaltoxicants. If the UV/Oxidation
process cannotachievetreatmentlevels downto the desiredcriteriadue either to
technologicalor economicreasonsthen anon-site polishingtreatmentwill be usedto
complete thetreatmentprocess. -

2. GroundwaterSamplingof Ott-BaseResidentialWells

Summary ofComment

A questionwas raisedwhetheroff-baseresidentialwells in Olympic View had everbeen
testedfor contaminants,including lead. In addition,would theNavy testwatersamples
from residentialwells if deliveredto theNavy? -

Response

Selectresidentialwells in Vinland weretestedas part ofthe completed remedial
investigationandfeasibility study (RI/FS) andmonitoringconductedby the State
Departmentof Health. No ordnancewas detectedin thesesamples.The groundwater
sampleswere alsotested for leadalongwith othermetals. The leadconcentrationswere at
or belowbackgroundlevelsfor theareaand notfoundto be ofconcern. The groundwater
contaminationidentified at Site A in theShallowAquifer is of limited extent. It is
generallycontainedwithin the boundaryof the Burn Area. Thegroundwaterflow in the

Fr ShallowAquifer is generallytoward the west-northwestdirection andis movingvery slowly

becauseof thefine-grainednatureof the aquifer.

Olympic View is locatedapproximatelytwo miles southof SiteA and based onthefindings
of theRIlES investigation,the groundwaterat Olympic View is not impactedby Site A

Thereis a potential for groundwaterconcernin Olympic View andBangorassociatedwith
anotherformerwastedisposalsite on baseknown asSiteF. However,an interimremedial
actionis planned forSiteF to minimize the furtherspreadof groundwatercontamination
from thatsite.

Oneof the questionersasked whether theNavy would test watersamplesfrom residential
wells suppliedby the owner. The Navy andthe StateDepartmentof Healthhave
conductedgroundwatersamplingof off-baseresidentialwells as part of thecontamination
investigations. Thistestingwas initiatedin 1984. No groundwatercontaminationhasbeen
identified in residentialwells during the courseof this monitoring. The datacollectedto
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dateindicatesno impactsor currentrisk to thewatersupplywells in the adjacent
residentialcommunities. A largenumberof watersupplywells locatedin Vinland and
Olympic View arecompletedin aquifersbelowthe ShallowAquifer which havenotbeen
impactedby contaminationassociatedwith the formerwastesites.

TheNavy will continue,when appropriate,to testgroundwater samplesfrom off-base
residentialwells as part of the effortto remediateformerwastedisposalsites. However,if
private citizensdesireto - havetheirwells tested,theNavy will not pay for this testing.

3. Effect ofPumpingResidentialWells on theMovementof Groundwater Contamination

Comment

The questionwas askedregardingthe movementof groundwatercontaminantsat Site A
(increasedflowrate or changeof direction)if the pumpingof residential.wells in Vinland
were increased.

Response - -

The groundwaterflow in the ShallowAquifer is relatively slow because ofthe fine-grained
natureof the aquifer. Thereareanumberofwells in Vinlandwhichare completedin tke
ShallowAquifer. The aquiferis notvery productive andconsequentlythemaximumyield
from thesewells is small. The groundwaterflow rateat the Burn Areais on theorderof
10 to 40 feet peryear, thus requiring 15 to 50 yearsto flow approximately500feet across
theBurn Area.

The pumping ofadjacentwells in an aquifercan influencethe rateand directionof
groundwater flow. However becausetheShallow Aquiferis composedof fine-grained
material,the radius ofinfluenceassociatedwith pumpinga residentialwell is limited. The
wells in Vinland arelocated approximatelyone-halfmile from theBurn Area, andnot in
thedirectionof groundwaterflow from contaminated areas ofthe site.

The groundwatertreatmentsystemproposedfor SiteA consistsof extractingcontaminated
groundwaterandreinjectingtreatedwater. The extractionwill take placeat approximately
8 wells, all pumpingat low rates. The groundwaterremediationsystemwill be, in effect,
self-contained andwill limit the further migrationof contaminantsfrom the site.
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4. Samplingof SedimentsandShellfish

Comment

Questionswere raisedon the locationandthenumberof sedimentsamplescollected as
part of theRI/ESinvestigation. Similar questionsalsoconcernedshellfish and fish
samplingalongHood Canalandin Cattail Lake.

Response

Sediment samplingwasconductedalongHood Canalnearthe dischargeof CattailLake.
This areareceivesdischarges fromSiteA including shallowinterfiow from theStormwater
DischargeArea. Sedimentsampleswerealso collectedin Cattail Lake andVinlandCreek
whichmay havealso receivedwastedischargesfrom theDebris Areasor theBurn Area.

TheHood Canalsediments wereanalyzedfor metals andordnancecompounds. In these
samples,all concentrationswere comparable.to naturalbackgroundvalues. CattailLake
sedimentswere analyzedfor metals,ordnancecompounds,andpesticidesandPCBs.
Metals were detectedin the samples,but atlow concentrationsrelative- to referencevalues.
No ordnancecompoundswere detectedin these sedimentsamples. Viniand Creek
sediment sampleswere also analyzed forordnancecompounds.Onesamplecollected at
theSUBASE propertyboundary contained 2,4-dinitrotolueneat the limit of detection.

Tissuesamples offish (cutthroattrout) from Cattail Lake andshellfish (clamsandoysters)
from HoodCanalwere sampled.Theshellfish were harvestedon Hood Canalnearthe
dischargepoint of Cattail Lake. The shellfish included littleneckclams,butter clams,horse
clams,andoysters.

The fish andshellfishwere analyzed formetals,semivolatilesorganics,ordnance
compounds,andlipids. Concentrationsof all analytesin the fish wereequivalentto
referenceconcentrations.No ordnance compoundswere confirmedto be presentin these
samples.

S. Long-termHealthStudiesof Vinland Residents

Comment

A concernwas raisedregardingthe potential for healthimpacts to Vinlandresidentswhich
may have occurredas a result ofair-bornecontaminantsfrom smokegeneratedduring
burning operationswhen Site A was active. It was askedwhetheranylong-termhealth
studiesof residentsin Vinland havebeenconducted.
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Response

Therehavebeenno long-term health studies of residents in Vinland.

6. Scheduleof theRemedial Action

Comment

A questionwas raisedon the timeline of the remedialactionat SiteA.

Response

The selected remedial actionat SiteA consistsof severalcomponentsincluding soiland
groundwatertreatment.A treatabilitystudy-is currently underwayto verify the
effectivenessof theultraviolet/oxidationtreatmentprocess for useat SiteA. The
treatabilitystudyis expectedto takeapproximately9 monthsandwill be completedin the
springor earlysummer of1992.

The soil washingsystemwill be the first remedialactiontakenat the site. Thesoil
treatmentis estimated to take1 year to complete. The groundwatertreatmentsystemwill
be implementedfollowing completionof soil washingandis anticipatedto take
approximately 10 years.
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ID It: 454
SUB-HEAD: 10.3 TECHNICAL REVIEW CO~ITT

TITLE: TECHNICAL REVIEW COMMITTEE MEETING ANNOUNCEMENT AND FORWARD
TECHNICAL MEMORANDUM ON VINLAND SAMPLING

t DATE: 11/3/89 # OF PAGES: 1 OPERABLE UNIT: 1
OCUMENTNUMBER: 10.3-OU1—i9 TYPE: LETTER

AUTHOR: PATRICK VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: WAYNE PIERRE -

ADDRESSEE’S ORG: ENVIRONMENTAL PROTECTION AGENCY -

ID It: 459
SUB—HEAD: 10.3 TECHNICAL REVIEW COMMITT

TITLE: FORWARD SITE A BASELINE RISK ASSESSMENT TO TECHNICAL REVIEW
- COMMITTEE

DATE: 11/13/89 it OF PAGES: 1 OPERABLE UNIT: 1
OCIJMENT NUMBER: 10.3-0131-20 TYPE: ROUTINE TRANSMITTAL

• AUTHOR: JONATHAN ROGALSKY
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW -

I ADDRESSEE: TED WRIGHTADDRESSEE’S ORG: PUBLIC UTILITY DISTRICT #1 OF KITSAP COUNTY

I *********~~ ID#: 458-SUB--HEAD: 10.3 TECHNICAL REVIEW COMMITT
TITLE: FORWARDSITE A BASELINE RISK ASSESSMENTTO TECHNICAL REVIEW

COMMITTEE -

DATE: 11/13/89 4 OF PAGES: 1 OPERABLEUNIT1 1
DOCUMENT NUMBER: 10.3-0131-21 TYPE: ROUTINE TRANSMITTAL

AUTHOR: JONATHAN ROGALSKY
- AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: ROB RUMMEL
DDRESSEE’S ORG; NONE

*********************************************************•**********************

.I IDIt: 457• UB—HEAD: 10.3 TECHNICAL REVIEW COMMITTTITLE: FORWARD SITE A BASELINE RISK ASSESSMENT TOTECHNICAL REVIEW

I COMMITTEEDATE: 11/13/89 4 OF PAGES: 1 OPERABLEUNIT: 1
DOCUMENTNUMBER: 10.3-OUt-fl TYPE: ROUTINE TRANSMITTAL

AUTHOR: JONATHAN ROGALSKYI AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW
ADDRESSEE: DONMILES

DDRESSEE’ $ ORG: BREMERTON/KITSAPCOUNTY HEALTHDEPT.
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Page 10

BOB GOODMAN
DEPT. - OF ECOLOGY

WAYNE PIERRE
ENVIRONMENTAL PROTECTION AGENCY

*******************************************************************************

I • IDIt: 465
UB-HEAD: 10.3

TITLE:
TECHNICAL REVIEW CONMITT

FORWARD REMEDIAL ACTION OBJECTIVES TO TECHNICAL REVIEW
COMMITTEE (SITE A)

DATE:
DOCUMENTNUMBER:

AUTHOR:
AUTHOR’S ORG:

11/20/89 # OF PAGES: 1
10.3—OU1-26 TYPE: ROUTINE TRANSMITTAL
JONATHAN ROGALSKY
ENGINEERING FIELD ACTIVITY, NW -

OPERABLEUNIT: 1

ADDRESSEE:
DDRESSEE’S ORG:

TED WRIGHT
PUBLIC UTILITY DISTRICT #1 OF KITSAP COUNTY

I UB—HEAD: 10.3TITLE:

ID #: 456TECHNICAL REVIEW COMMITT
FORWARD SITE A BASELINE RISK ASSESSMENT TO TECHNICAL REVIEW
COMMITTEE

& DATE: 11/13/89 It OF PAGES: 1 OPERABLEUNIT:
- OCtJMENT NUMBER: 10.3-OU1-23 TYPE: ROUTINE TRANSMITTAL

AUTHOR: JONATHAN ROGALSKY
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: CLYDE STRICKLIN
ADDRESSEE’S ORG: HOOD CANAL COORDINATING COUNCIL

ID it: 455

•tUB-HEAD: 10.3TITLE:

S DATE:OCUMENT NUMBER:- AUTHOR:AUTHOR’S ORG:

i I ADDRESSEE:DDRESSEE’S ORG:

TECHNICAL REVIEW COMMITT
FORWARD SITE A BASELINE RISK ASSESSMENT TO TECHNICAL REVIEW
COMMITTEE

11/13/89 It OF PAGES: 1 OPERABLE UNIT:
10.3-OU1-24 TYPE: ROUTINE TRANSMITTAL
JONATHANROGALSKY
ENGINEERING FIELD ACTIVITY, NW

I* ****************************************************************************** ID#: 460SUB—HEAD: 10.3

TITLE:

1
DATE;

I OCUMENT NUMBER:AUTHOR:- AUTHOR’S ORG:

t ADDRESSEE:DDRESSEE’S ORG:

TECHNICAL REVIEW COMMITT
FORWARD SITE ABASELINE RISK ASSESSMENT TO TECHNICAL REVIEW
COMMITTEE

11/13/89 it OF PAGES: 1 OPERABLE UNIT: 1
10.3-OU1-25 TYPE: ROUTINE TRANSMITTAL
JONATHAN ROGALSKY
ENGINEERING FIELD ACTIVITY, NW

*******************************************************************************
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ID 4: 464
TECHNICAL REVIEW COMMITT

FORWARD REMEDIAL ACTION OBJECTIVES TO TECHNICAL REVIEW
COMMITTEE (SITE A)

11/20/89 It OF PAGES: 1 OPERABLE UNIT: 1
10.3—OU1--27 TYPE: ROUTINE TRANSMITTAL
JONATHANROGALSKY
ENGINEERING FIELD ACTIVITY, NW

ID 4:
TECHNICAL REVIEW COMMITT

FORWARD REMEDIAL ACTION OBJECTIVES TO TECHNICAL REVIEW
COMMITTEE (SITE A•)

11/20/89 it OF PAGES: 1 OPERABLEUNIT:
10.3-OU1-28 TYPE: ROUTINE TRANSMITTAL
JONATHAN ROGALSKY
ENGINEERING FIELD ACTIVITY, NW

TECHNICAL REVIEW COMMITT
FORWARD REMEDIAL ACTION OBJECTIVES TO TECHNICAL REVIEW
COMMITTEE (SITE A)

DATE:‘ DOCUMENT 1~tJMBER:
- AUTHOR:
- AUTHOR’S CRG:

11/20/89 4 OF PAGES: 1
10.3—0U1--29 TYPE: ROUTINE TRANSMITTAL
JONATHAN ROGALSKY
ENGINEERING FIELD ACTIVITY, NW

OPERABLEUNIT: 1

I~ ADDRESSEE:
DRESSEE’S ORG:

1UB—HEAD: 10.3
TITLE:

CLYDE STRICKLIN
HOOD CANAL COORDINATING COUNCIL

TECHNICAL REVIEW COMMITT -

TECHNICAL REVIEW COMMITTEE INVITATION TO JOIN

ID it: 439

DATE:
DOCUMENT NUMBER:

AUTHOR:
AUTHOR’S ORG:

ADDRESSEE:
DDRESSEE’S ORG:

3/15/88 it OF PAGES: 1
10.3—OU1—3 TYPE: LETTER
CAPT D. 0. MIDDLETON
NAVAL SUBMARINE BASE, BANGOR

DR. WILLA FISHER
BREMERTON/KITSAP COUNTY HEALTH DEPT.

OPERABLE UNIT: 1

I SUB—HEAD: 10.3TITLE:

ROB RUMMEL
NONE

DATE:
DOCUMENT NUMBER:

AUTHOR:

I AUTHOR’S ORG
-. ADDRESSEE:
I ADDRESSEE’S ORG:

SUB—HEAD: 10.3-1 • TITLE:

.S DATE:DOCUMENTNUMBER:• AUTHOR:AUTHOR’S ORG:

1- ADDRESSEE:
ADDRESSEE’S ORG:

463

DON MILES
BREMERTON/KITSAPCOUNTYHEALTH DEPT.

I ~ ID it: 462
SUB-HEAD: 10.3

TITLE:

*******************************************************************************
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ID 4: 461
10.3 TECHNICAL REVIEW COMMITT

TITLE: FORWARDREMEDIAL ACTION OBJECTIVES TO TECHNICAL REVIEW
COMMITTEE (SITE A)

OPERABLEUNIT: 3.

ADDRESSEE:
ADDRESSEE’S ORG:

- ID #: 466
SUB—HEAD: 10.31- TITLE:

I
DATE 11/20/89 4 OF PAGES: 1 OPERABLEUNIT: 1

OCUMENT NUMBER: 10 .3—OUt—fl TYPE: ROUTINE TRANSMITTAL
• AUTHOR: JONATHANROGALSKY

AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE:ADDRESSEE’S ORG:

I * * * * * * * * ** * * * ** * * * * * * ** * ** * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * * * * * * * ** * *-** * * * * **

ID 4: 468
SUB-HEAD: 10.3 TECHNICAL REVIEW CONMITT
• TITLE: TECHNICAL REVIEW COMMITTEE MEETINGAGENDA

- I ADDRESSEE:DDRESSEE’S ORG:

ID #: 467

DATE: 11/28/89 4 OF PAGES: 8 OPERABLEUNIT: 1
DOCUMENTNUMBER: 1O.3—OU1-33 TYPE; SUMMARY

AUTHOR: NONE
AUTHOR’S ORG: NAVAL SUBMARINE BASE, BANGOR -

ADDRESSEE: NONE
1DDRESSEE’S ORG: NONE

‘DOCUMENT
DATE:

NUMBER:
AUTHOR:

AUTHOR’S ORG:

11/20/89 4 OF PAGES: 1
10.3—OU1-30 TYPE: ROUTINE TRANSMITTAL
JONATHANROGALSKY
ENGINEERING FIELD ACTIVITY, NW

BOB GOODMAN
DEPT. OF ECOLOGY

TECHNICAL REVIEW COMMITT
FORWARD REMEDIALACTION OBJECTIVES TO TECHNICAL REVIEW
COMMITTEE (SITE A)

WAYNEPIERRE
ENVIRONMENTALPROTECTION AGENCY

DATE:

I OCUMENTNUMBER:- AUTHOR:- AUTHOR’S ORG:

it OF PAGES: 11
TYPE: AGENDA

11/29/89
10. 3—OU1—32
NONE
NONE

NONE
NONE

UB-HEAD: 10.3
TITLE:

OPERABLEUNIT: 1

TECHNICAL REVIEW COMMITT
NOVEMBER28, 1989 TECHNICAL REVIEW COMMITTEEMEETING SUMMARY
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NSB BANGOR

ADMINISTRATIVE RECORD INDEX

Ii) 4: 473

I SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT• TITLE: FORWARD SITE ADRAFT FEASIBILITY STUDY & ANNOUNCEJANUARY
19, 2,990 TECHNICAL REVIEW COMMITTEE MEETING

I DATE: 12/19/89 # OF PAGES: 2 OPERABLEUNIT: 1
DOCUMENTNUMBER: 10.3-0U1-34 TYPE: LETTER

AUTHOR: PAT VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: WAYNEPIERRE
ADDRESSEE’S ORG: ENVIRONMENTALPROTECTION AGENCY

H

104: 472
SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT

TITLE: FORWARDSITE A DRAFT FEASIBILITY STUDY & ANNOUNCEJANUARY
19, 1990 TECHNICAL REVIEW COMMITTEE MEETING

DATE: 12/19/89 # OF PAGES: 2 OPERABLEUNIT: 1
DOCUMENT NUMBER: tO.3-OU1-35 TYPE; LETTER

I - AUTHOR: PAT VASICEK -

AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

I ADDRESSEE: TED WRIGHTADDRESSEE’S ORG: PUBLIC UTILITY DISTRICT #1 OF KITSAP COUNTY

I ~ ID #: 471SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITTTITLE: FORWARD SITE A DRAFT FEASIBILITY STUDY & ANNOUNCE JANUARY

1 19, 1990 TECHNICAL REVIEW COMMITTEE MEETING
DATE: 12/19/89 4 OF PAGES: 2 OPERABLE UNIT: 1

I DOC~NT NUMBER: 10.3-OU1-36 TYPE: LETTER- AUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: DON MILES

- IADDRESSEE’S ORG: BREMERTON/KITSAP COUNTY HEALTH DEPARTMENT

J - ID 4: 469-SUB—HEAD: 10.3 TECHNICAL REVIEW COMMITTTITLE: FORWARD SITE A DRAFT FEASIBILITY STUDY & ANNOUNCEJANUARY
19, 1990 TECHNICAL REVIEW COMMITTEE MEETING

DATE: 12/19/89 4 OF PAGES: 2 OPERABLE UNIT: 1
DOCUMENTNUMSER; 10.3—OU1—37 TYPE: LETTER

AUTHOR: PAT VASICEX
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: BOB GOODMAN

I ADDRESSEE’S ORG: DEPT. OF ECOLOGY
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DATE:
OCUMENT NUMBER:

AUTHOR:
I ~ AUTHOR’S ORG:

I P ADDRESSEE:
ADDRESSEE’S ORG:

I********~~ ID 4:

t ADDRESSEE:DDRESSEE’S ORG:

TECHNICAL REVIEWCOMMITT
TECHNICAL REVIEW COMMITTEE MEETINGAGENDA

I- - ID it: 440SUB—HEAD: 10.3 TECHNICAL REVIEWCOMMITT

- TITLE: TECHNICAL REVIEW COMMITTEEINVITATION TO JOIN

DATE:

j
OCUMENTNT.JMBER:

AUTHOR:
- AUTHOR’S ORG:

3/15/88 4 OF PAGES: 1
1O.3-OU1-4 TYPE: LETTER
CAPT D. D. MIDDLETON
NAVAL SUBMARINE BASE, BANGOR

OPERABLEUNIT: 1

I ADDRESSEE:DDRESSEE’S ORG:

SUB—HEAD: 10.3
TITLE:

JOHN LITTLER
DEPT. OF ECOLOGY

ID it: 475
TECHNICAL REVIEW COMMITT

JANUARY 19, 1990 TECHNICAL REVIEW COMMITTEEMEETING SUMMARY

DATE:
DOCUMENTNUMBER:

AUTHOR:
AUTHOR’S ORG:

1/19/90 4 OF PAGES: 6
10.3-’OU1—40 TYPE: SIThMARY
NONE
NAVAL SUBMARINE BASE, BANGOR

OPERABLEUNIT: 1

ADDRESSEE: NONE
DDRESSEE’S ORG: NONE

I UB—HEAD: 10.3I TITLE:

ID 4: 470
TECHNICAL REVIEW COMMITT

FORWARDSITE A DRAFT FEASIBILITY STUDY & ANNOUNCEJANUARY
19, 1990 TECHNICAL REVIEW COMMITTEEMEETING

12/19/89 4 OF PAGES: 2 OPERABLEUNIT:
10.3-OU1—38 TYPE: LETTER
PAT VASICEK
ENGINEERING FIELD ACTIVITY, NW

CLYDE STRICKLIN
HOODCANAL COORDINATING COUNCIL

SUB—HEAD: 10.3
TITLE:

I DATE:OCUNENTNUMBER:AUTHOR:
AUTHOR’S ORG:

4 OF PAGES: 2
TYPE: AGENDA

1/19/90
10. 3—OU1—39
NONE
NONE

NONE
NONE

476

OPERABLEUNIT: 1
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ID 4: 486

I SUB—HEAD: 10.3 TECHNICAL REVIEW CONMITTTITLE: FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(SITE A) & ANNOUNCETECHNICAL REVIEW COMMITTEEMEETING FOR

APRIL 17, 1990DATE: 3/22/90 4 OF PAGES: 2 OPERABLEUNIT: 1DOCUMENTNUMBER: 10.3—OU1-41 TYPE: LETTER
AUTHOR: PAT VASICEK

AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: DON OLIVER
ADDRESSEE’S ORG: WASHINGTONSTATE DEPT. OF HEALTH

I*******************************************************************************ID 4: 488
SUB—HEAD: 10.3 TECHNICAL REVIEWCONMITT

-I TITLE: FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY(SITE A) & ANNOUNCE TECHNICALREVIEW COMMITTEEMEETING FOR
APRIL 17, 1990

DATE: 3/22/90 4 OF PAGES: 1. OPERABLEUNIT: 1DOCUMENTNT.ThtBER: 1O.3-OU1-42 TYPE: LETTERAUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW -

I ADDRESSEE: LEW CONSIGLIERIADDRESSEE’S ORG: NOAA

I ~ ID #: 489SUB-BEAD: 10.3 TECHNICAL REVIEWCOMMITT
TITLE: FORWARD DRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY

(SITE A) & ANNOUNCETECHNICAL REVIEW COMMITTEE MEETING FOR
APRIL 17, 1990

DATE: 3/22/90 4 OF PAGES: 1 OPERABLEUNIT: 1
DOCUMENTNUMBER: 10.3—OU1—43 TYPE: LETTER

AUTHOR: PAT VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: PHYLIS MEYERS

~ADDRESSEE’S ORG: SUQU.ANISH TRIBES

II ID it: 490
SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT

TITLE: FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(SITE A) & ANNOUNCE TECHNICAL REVIEW COMMITTEEMEETING FOR
APRIL 17, 1990

DATE: 3/22/90 it OF PAGES: 1 OPERABLEUNIT: 1
DOCUMENTNUMBER: 10.3-OU1-44 TYPE: LETTER

AUTHOR: PAT VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: TED WRIGHT
DDRESSEE’S ORG: PUBLIC UTILITY DISTRICT #1 OF KITSAP COUNTY
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ID 4: 491

ISUB-HEAD: 10.3 TECHNICAL REVIEW COMMITTTITLE: FORWARD DRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(SITE A) & ANNOUNCE TECHNICAL REVIEW COMMITTEE MEETING FOR
APRIL 17, 1990 -

DATE:
3/22/90 4 OF PAGES: 1 OPERABLEUNIT: 1

DOCUMENTNUMBER: t0.3-OU1-45 TYPE: LETTER
AUTHOR: PAT VASICEK

AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: TISH PARMENTER
ADDRESSEE’S ORG: POINT NO POINT TREATY COUNCIL

- ID it: 492
SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT

TITLE: FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(SITE A) & ANNOUNCETECHNICAL REVIEWCOMMITTEE MEETING FOR
APRIL 17, 1990

DATE: 3/22/90 # OF PAGES: 1 OPERABLE UNIT: 1DOCUMENTNUMBER: 1O.3—OU1—46 TYPE: LETTERAUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: VAIJLANA PICCOLO
ADDRESSEE’S ORG: PUGET SOUNDWATER QUALITY AUTHORITY

I * * * * * * * * * * * * * * * * * * ** * * * * * * * * * ** * * * * * * * * ** * * * * * * ** * * **** * * ** * * * * ** * * * ** ** ** t* * * *ID it: 487SUB-HEAD: 10.3 TECHNICALcIREVIEW COMMITTTITLE: FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY

(SITE A) & ANNOUNCE TECHNICAL REVIEW COMMITTEE MEETING FORAPRIL 17, 1990
DATE; 3/22/90 4 OF PAGES: 3. OPERABLEUNIT: 1

I DOCUMENT NUMBER: 1O.3—OU1—47 TYPE: LETTERAUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW
ADDRESSEE: JOE MULDER

• ADDRESSEE’S ORG: ATSDR

ui ID 4: 485SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITTTITLE: FORWARD DRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY

(SITE A) & ANNOUNCETECHNICAL REVIEW COMMITTEEMEETING FORAPRIL 17, 1990DATE: 3/22/90 4 OF PAGES: 1 OPERABLEUNIT: 1
DOCUMENTNUMBER: 1O.3-OU1--48 TYPE: LETTER
- AUTHOR: PAT VASICEK

AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW
ADDRESSEE: DONMILES

I ADDRESSEE’S ORG: BREMERTON/KITSAPCOUNTYHEALTH DEPT.*******************************************************************************
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ID it: 484‘ SUB—HEAD: 10.3 TECHNICAL REVIEW COMMITT
TITLE: FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY

(SITE A) & ANNOUNCETECHNICAL REVIEW COMMITTEE MEETING FOR
APRIL 17, 1990

•I
DATE: 3/22/90 4 OF PAGES: 1 OPERABLEUNIT: 1

DOCUMENTNUMBER: 1O.3—OU1—49 TYPE: LETTER
AUTHOR: PAT VASICEK

AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: DONKANE
ADDRESSEE’S ORG: US FISH & WILDLIFE SERVICE

ID it: 441
SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT

I - TITLE: TECHNICAL REVIEW COMMITTEE INVITATION TO JOIN

-• DATE: 3/15/88 4 OF PACES: 1 OPERABLEUNIT: 1

I DOCUMENTNUMBER: 10.3-OU1—5 TYPE: LETTERAUTHOR: CAPT D. D. MIDDLETON
AUTHOR’S ORG: NAVAL SUBMARINEBASE, BANGOR

- I ADDRESSEE: NONEADDRESSEE’S ORG: HOOD CANAL COORDINATING COUNCIL

I ~ ID it: 483
- SUB-HEAD: 10.3 TECHNICAL REVIEW CO?INITT

TITLE: FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(SITE A) & ANNOUNCETECHNICAL REVIEW COMMITTEEMEETING FOR
APRIL 17, 1990

DATE: 3/22/90 it OF PAGES: 1 OPERABLEUNIT: 1

I DOCUMENTNUMBER: 10.3—OUt-SO TYPE: LETTERAUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

- I ADDRESSEE: CLYDESTRICKLINADDRESSEE’S ORG: HOOD CANAL COORDINATING COUNCIL

•-I ID 4: 498SUB—HEAD: 10.3 TECHNICAL REVIEW COMMITTTITLE: FORWARDCO~UNITYRELATIONS PLAN (BASE—WIDE) AND TRCMEETING AGENDAFOR APRIL 17, 1990

DATE: 4/3/90 4 OP PAGES: 1 OPERABLEUNIT: 1
DOCUMENTNUMBER: 10.3-OUt-Si TYPE: LETTER

AUTHOR: PAT VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: LEW CONSIGLIERI

I ADDRESSEE’S ORG: NOAA
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- ID4t: 493

IUB-READ: 10.3 TECHNICAL REVIEW COMMITTTITLE: FORWARDCOMMUNITYRELATIONS PLAN (BASE-WIDE) AND TRC
MEETING AGENDAFOR APRIL 17, 1990

I DATE: 4/3/90 it OF PAGES: 1 OPERABLEUNIT:
OCUMENTNUMBER: 10.3-OU1-52 TYPE: LETTER

AUTHOR: PAT VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: CLYDE STRICKLIN
ADDRESSEE’S ORG: HOOD CANAL COORDINATINGCOUNCIL

ID#: 494

tUB—iIEAD: 10 • 3 TECHNICAL REVIEW COMMITT
TITLE: FORWARDCOMMUNITYRELATIONS PLAN (BASE-WIDE) AND TRC

MEETING AGENDA FOR APRIL 17, 1990

I DATE: 4/3/90 it OF PAGES: 1 OPERABLE UNIT:OCUNENTNUMBER: 3.0.3—OUt-SB TYPE: LETTERAUTHOR: PAT VASICEKAUTEOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

I ADDRESSEE: DON KANE •ADDRESSEE’S ORG: US FISH AND WILDLIFE SERVICE

ID it: 495
SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT

TITLE: FORWARDCOMMUNITYRELATIONS PLAN (BASE—WIDE) AND TRC

I MEETING AGENDA FOR APRIL 17, 1990
DATE: 4/3/90 4 OF PAGES: 3. OPERABLEUNIT:

I OCUMENTNUMBER: 10.3-OU1-54 TYPE: LETTER -AUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

I ADDRESSEE: DON MILESDDRESSEE’S ORG: BREMERTON/KITSAP COUNTY HEALTH DEPARTMENT

********.***********************************************************************

ID4: 496
UB-HEAD: 10.3 TECHNICAL REVIEW COMMITT

TITLE: FORWARD COMMUNITY RELATIONS PLAN (BASEWIDE) AND TRC
MEETING AGENDA FOR APRIL 17, 1990

DATE: 4/3/90 4 OF PAGES: 1 OPERABLEUNIT:
DOCUMENTNUMBER: 1O.3—OU1-5S TYPE: LETTER

AUTHOR: PAT VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: DON OLIVERDDRESSEE’ S ORG: WASHINGTONSTATE DEPARTMENTOF HEALTH
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TECHNICAL REVIEW COMMITT
FORWARD COMMUNITY RELATIONS PLAN (BASE—WIDE) AND TRC
MEETING AGENDAFOR APRIL 17, 1990

4/3/90 4 OF PAGES: 1 OPERABLEUNIT:
1O.3—0U1—56 TYPE: LETTER
PAT VASICEX
ENGINEERING FIELD ACTIVITY, NW

I*******************************************************************************
ID it:

• TECHNICAL REVIEWCOMMITT
FORWARD COMMUNITY RELATIONS PLAN (BASE-WIDE) AND TRC
MEETING AGENDA FOR APRIL 17, 1990

DATE:

IDOCUMENTNUMBER:AUTHOR:
AUTHOR’S ORG:

ADDRESSEE:

ADDRESSEE’S ORG:

I*******flfl** ID it: 500SUB-HEAD; 10.3 TECHNICAL REVIEW COMMITT
TITLE: FORWARD COMMUNITY RELATIONS PLAN (BASE—WIDE) AND TRC

MEETING AGENDA FOR APRIL 17, 1990

DATE: 4/3/90 it OF PAGES: 1 OPERABLEUNIT:

IDOCUMENTNUMBER: 1O.3—0U1—58 TYPE: LETTERAUTHOR: PAT VASICEK• AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW•~

TED WRIGHT
PUD itt OF KITSAP COUNTY

ID4: 501
TECHNICAL REVIEW COMMITT

FORWARD COMMUNITY RELATIONS PLAN (BASE—WIDE) AND TRC
MEETING AGENDA FOR APRIL 17, 1990

4/3/90 it OF PAGES: 1 OPERABLEUNIT:
10.3—OU1—59 TYPE: LETTER
PAT VASICEK
ENGINEERING FIELD ACTIVITY, NW

TISH PABMENTER
POINT NO POINT TREATY COUNCIL -

I SUB-HEAD: 10.3TITLE:

I DATE:
DOCUMENTNUMBER:

AUTHOR:
AUTHOR’S ORG:

I ADDRESSEE:
ADDRESSEE’S ORG:

ID 4: 4-97

JOE MULDER
ATSDR

SUB-HEAD: 10.3
TITLE:

1

499

4/3/90 4 OF PAGES: 1
1O.3—OU1—57 TYPE: LETTER
PAT VASICEK
ENGINEERING FIELD ACTIVITY, NW

PHYLIS MEYERS
SUQUANISH TRIBES

OPERABLEUNIT: 1

ADDRESSEE:
ADDRESSEE’S ORG:

1SUB—HEAD: 10.3
TITLE:

DATE:
DOCUMENTNUMBER:

AUTHOR:
• AUTHOR’S ORG:

ADDRESSEE:
DDRESSEE’S ORG:
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ID 4: 442

I SUB-HEAD: 1O•. 3 TECHNICAL REVIEW CONMITTTITLE: TECHNICAL REVIEW COMMITTEE INVITATION TO JOIN

-I DATE: 3/15/88 it OF PAGES: 1 OPERABLEUNIT:DOCUMENTNUMBER: 1O..3-OU1-6 TYPE: LETTER
AUTHOR: CAPT D. D. MIDDLETON

I AUTHOR’S ORG: NAVAL SUBMARINE BASE, BANGORADDRESSEE: RANDALL SMITH
ADDRESSEE’S ORG: ENVIRONMENTALPROTECTIONAGENCY

I*******************************************************************************ID 4: 502
SUB-HEAD: 10.3 TECHNICAL REVIEW CONMITT

I TITLE: FORWARD COMMUNITY RELATIONSPLAN (BASE-WIDE) AND TRCMEETING AGENDAFOR APRIL 17, 1990

I - DATE: 4/3/90 4- OF PAGES: 1 OPERABLEUNIT:DOCUMENTNTJMBER: 10.3-0131-60 TYPE: LETTERAUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

I ADDRESSEE: VALLANA PICCOLOADDRESSEE’S ORG: PUGET SOUNDWATERQUALITY AUTHORITY

I* * * * * ** * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * ** * * *t* * * * * *ID it: 503SUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT
TITLE: FORWARD COMMUNITY RELATIONSPLAN (BASE-WIDE) AND TRC

MEETING AGENDAFOR APRIL 17, 1990

DATE: 4/3/90 it OF PAGES: 1 OPERABLEUNIT:

f
OCIJMENT NUMBER: 10.3-OU1-61 TYPE: LETTER

AUTHOR: PAT VASICEK
AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

~ ADDRESSEE: WAYNE PIERRE/BOB POSS
DRESSEE’S ORG: ENVIRONMENTAL PROTECTION AGENCY/DEPT. OF ECOLOGY

I ID#: sosUB-HEAD: 10.3 TECHNICAL REVIEW COMMITT
TITLE: TECHNICAL REVIEW COMMITTEE MEETING AGENDA

DATE: 4/17/90 it OF PAGES: 2 OPERABLE UNIT:
DOCUMENTNUMBER: 10.3-OU1-62 TYPE: AGENDA

AUTHOR: NONE
AUTHOR’S ORG: NONE

ADDRESSEE: NONE
DDRESSEE’S ORG: NONE
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ID 4:

ADDRESSEE: NONE
ADDRESSEE’S ORG: NONE

ID#: 443
SUB—HEAD: 10.3

I TITLE:

•I DATE:- DOCUMENTNUMBER:AUTHOR:
AUTHOR’S ORG:

3/15/88 it OF PAGES: 1
1O.3-OU1-7 TYPE: LETTER
CAPT D. D. MIDDLETON
NAVAL SUBMARINEBASE, BANGOR

ADDRESSEE:ADDRESSEE’S ORG:

I ~ ID 4: 444
SUB—HEAD: 10.3

TITLE:
DATE:

DOCUMENTNUMBER;
AUTHOR:

AUTHOR’S ORG:

- I- ADDRESSEE:ADDRESSEE’S ORG:

- - ID it: 78
SUB—HEAD: 10.3

TITLE:

DATE:
DOCUMENT NUMBER:

AUTHOR:
AUTHOR’S ORG:

ADDRESSEE:
DDRESSEE’S ORG:

ISUB-HEAD: 10.3TITLE:

I DATE:
SDOCUMENTNUMBER:

AUTHOR:
AUTHOR’S ORG:

504
TECHNICAL REVIEW COMMITTAPRIL 17, 1990 TECHICAL REVIEW COMMITTEE MEETING SUMMARY

4/17/90 4 OF PAGES: 2 OPERABLE UNIT:
t0.3—OU1—63 TYPE: SUMMARY
NONE
NAVAL SUBMARINEBASE, BANGOR

TECHNICAL REVIEW COMMITT
TECHNICAL REVIEW COMMITTEE INVITATION TO JOIN

OPERABLEUNIT: 1

TED WRIGHT
PUBLIC UTILITY DISTRICT itl OF KITSAP COUNTY

TECHNICAL REVIEW COMMITT
TECHNICAL REVIEW COMMITTEE MEETINGAGENDA

7/11/88 it OF PAGES: 1
10.3-OU1-8 TYPE: AGENDA
NONE
NAVAL SUBMARINE BASE, BANGOR

NONE
NONE

OPERABLEUNIT: 1

TECHNICAL REVIEWCOMMITT
TECHNICAL REVIEW COMMITTEE (TRC) MEETING MINUTES

7/14/88
10. 3—OU1—9

it OF PAGES: 8
TYPE: MINUTES

OPERABLEUNIT: 1
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NSB BANGOR
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I SUB-HEAD: 10.5
TITLE:

DATE:DOCUMENTNUMBER:
AUTHOR:

AUTHOR’S ORG:

ADDRESSEE
ADDRESSEE’S ORG:

DATE:

IDOCUMENTNUMBER:AUTHOR:AUTHOR’S ORG:

I ADDRESSEEADDRESSEE’S ORG:

PUBLIC MEETING TRANSCRIPT
VERBATIM REPORT OF PUBLIC MEETING OF AUG 21, 91

FACT SHEETS AND PRESS REL
SITE A FACT SHEET

ID it:

1/30/76 - it OF PAGES: 25 OPERABLEUNIT:
11.4-OU1-1 TYPE: ANNUAL SUMMARY OF RESEARCH
L.H. DISALVO, ETAL.
NAVAL BIOMEDICAL RESEARCH LABORATORY

NONE
NAVAL MEDICAL RESEARCH& DEVELOPMENT COMMAND

621

* * * * ** * ** * * * * * * * * ** * *** *.* * * * * * * * ** * * * * * * * * * * ** * ** * ** * * * * ** * * ** * * * * * * * * * * ** * * * * *

TECHNICAL SOURCES
ENVIRONMENTAL FATE STUDIES ON CERTAIN MUNITION WASTEWATER
CONSTITUENTS FINAL REPORT, PHASE I - LITERATURE REVIEW

DATE:
DOCUMENT NUMBER:

AUTHOR:
AUTHOR’S ORG:

3/80
11. 4—OU1—2
RONALDSPANGGORD, et. al.
SRI INTERNATIONAL

ADDRESSEE: JESSE BARRLEY -

DDRESSEE’5 ORG: US ARMY MEDICAL RESEARCH& DEVELOPMENT COMMAND

- *******************************************************************************

8/21/91
i0.5—OU1—i

it OF PAGES: 60
TYPE: REPORT

OPERABLEUNIT: 1

SUB—HEAD: 10.7-I TITLE:

DATE:

- ID~ NUMBER:- AUTHOR:
AUTHOR’S ORG:

I ADDRESSEE:ADDRESSEE’S ORG:

555ID it:

OPERABLEUNIT:2/89 it OF PAGES: 3
10.7-Out-i TYPE: FACT SHEET
NONE
NAVAL SUBMARINEBASE, BANGOR

NONE
NONE

ID it: 556
SUB-HEAD: 11.4 TECHNICAL SOURCES

TITLE: TOXICITY OF ORDNANCE WASTESIN AQUATIC ENVIRONMENTS

ISUB—HEAD: 11.4
TITLE:

ID it:

it OF PAGES: 85
TYPE: FINAL REPORT

557

OPERABLEUNIT-: 1
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ID it: 559

ISUB-HEAD: 11.4 TECHNICAL SOURCESTITLE: MEMORANDUMFOR RECORD: ENVIRONMENTALFATE OF MUNITION
COMPOUNDS

-I DATE: 3/24/83 it OF PAGES: 2.3 OPERABLEUNIT: 1
DOCUMENTNUMBER: 11.4-OU1-3 TYPE: FINAL MEMORANDUM

AUTHOR: ANDY ANDERSON

I AUTHOR’S ORG USATHANAADDRESSEE: NONE

-IADDRESSEE,S ORG: NONEIDit; 560
SUB—HEAD: 11.4 TECHNICAL SOURCES

I TITLE: BIOCONCENTRATION, ELIMINATION, AND METABOLISM OF PICRIC ANDPICRAMIC ACID IN FRESHWATERFISH AND ESTUARINE DIVALVES

I DATE: 4/83 it OF PAGES: 131 OPERABLEUNIT: 1- DOCUMENTNUMBER: 11.4-OU1-4 TYPE: FINAL REPORTAUTHOR: DENNIS T. BURTON, PhDAUTHOR’S ORG: JOHNS HOPKINSUNIVESITY

I ADDRESSEE: DR. WILLIAM H. VAN DER SCHALICADDRESSEE’S ORG: US ARMY MEDICAL BIOENGINEERINGRESEARCH& DEVELOPMENT
LABORATORY

I ~
ID it: 558

SUB-HEAD: 11.4 TECHNICAL SOURCES
TITLE: POLLUTANTLIMIT VALVE ESTIMATES FOR FIVE POLLUTANTS AT THE

BANGOR NAVALSUBMARINE BASE

DATE: 4/28/81 it OF PAGES: 18 OPERABLEUNIT: 1

IDOCUMENTNUMBER: 11.4-OU1-5 TYPE: DRAFT REPORTAUTHOR: D.H. ROSENBLATT, PhDAUTHOR’S ORG: US ARMY BIOENGINEERING RESEARCH& DEVELOPMENT LABORATORY

I ADDRESSEE: NONEDDRESSEE’S ORG: NONE -

- I ID #: 561
SUB—HEAD: 11.4 TECHNICAL SOURCES

TITLE: A STUDY TO DETERMINE RESIDUES FROM OPENBURNING OF ORDNANCE-
RELATED MATERIALS

DATE: 9/11/84 it OF PAGES: 131 OPERABLEUNIT: 1
DOCUMENTNUMBER: 11.4-OU1-6 TYPE: FINAL REPORT - -

AUTHOR: MAE FAUTH, PhD, & H.A. DODOHARA
AUTHOR’S ORG: ORDNANCE ENVIRONMENTAL SUPPORT OFFICE (OESO)

ADDRESSEE: NONE -

•DDRESSEE’S ORG: NEESA/NACIP DEPT.
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ID it: 334

ISUB-HEAD: 02.8 REMEDIATION STUDIESTITLE: LEACHATE TREATMENTSTUDY, SITES A & C, NAVSUBASE BANGOR

DATE: 9/80 # OF PAGES: 30 OPERABLE UNIT: 2.
DOCUMENT NUMBER: 2.8-OU1-1 TYPE: FINAL REPORT -

AUTHOR: STEPHEN WAGNER, et. al.
• AUTHOR’S ORG: KRAMER, CHIN, & MAYO, INC.

U ADDRESSEE: DAVE FRANDSON

IADDRESSEE’S ORG: NAVAL FACILITIES ENGINEERING COMMANDIDit: 331

ISUB-READ: 02.8 REMEDIATION STUDIES- TITLE: STUDY OF MELIORATIVE MEASURESFOR ORDNANCECONTAMINATEDSOILS AT SUBASE BANGOR

DATE: 81 #- OF PAGES: 38 OPERABLEUNIT: 2.
- DOCUMENTNUMBER: 2 .8-OU1-2 TYPE: FINAL REPORT

AUTHOR: L.J. LAY & T.J. SULLIVAN
AUTHOR’S ORG: ORDNANCEENVIRONMENTALSUPPORTOFFICE (OESO) -

I ADDRESSEE: NONE -ADDRESSEE’S ORG: SUBASE BANGOR

I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * *** * * * * * * * * * * *** * ** * * * * * * * * *-** * * * * * *

H: ID#: 55
SUB-HEAD: 02.8 REMEDIATION STUDIES

TITLE: PRELIMINARY HEALTH ASSESSMENTFOR SITE A

DATE: 4/10/89 * OF PAGES: 4 OPERABLEUNIT: 1

IDOCUMENT NUMBER: 2.8-OUt-a TYPE: REPORTAUTHOR: AGENCY FOR. TOXIC SUBTANCES AND DISEASE REGISTRYAUTHOR’S ORG: -I ADDRESSEE: -

ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY

I ID it: 342SUB-HEAD: 03.1 CORRESPONDENCE
TITLE: ENVIRONMENTAL PROTECTIONAGENCY COMMENTSON OUTLINE FOR

I BANGOR CONREL PLANDATE: 1/13/87 it OF PAGES: 2 OPERABLEUNIT: 1
DOCUMENT NUMBER: 3.1-OU1-1 TYPE: MEMO

I AUTHOR: TOM BRINKFIELD
AUTHOR’S ORG: ENVIRONMENTALPROTECTION AGENCY

ADDRESSEE: NONE
DDRESSEE’S ORG: NONE
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I trn-uEAD: 03.1TITLE:

CORRESPONDENCE
FORWARD CURRENTSITUATION REPORT - SITE A

ID it: 352

11/3/88 it OF PAGES: 1 OPERABLEUNIT:
3.1-OUt-lU TYPE: LETTER
ROB ROHOLT
ENGINEERING FIELD ACTIVITY, NW

CORRESPONDENCE
RETURNING CURRENTSITUATION REPORT - SITE A

it OF PAGES: 1
TYPE: LETTER

ID it: 353
- SUB—HEAD: 03.1 CORRESPONDENCE

TITLE: REVIEW MEETING ATTENDANCELIST

DATE:

t OCUMENT NUMBER:- AUTHOR:-AUTHOR’S ORG:

11/8/85
3.1—OU1—12
NONE
NONE

it OF PAGES: 1
TYPE: ATTENDANCE LIST

OPERABLEUNIT: 1

L ADDRESSEE:~DDRESSEE’SORG:

I ID#: 356UB-HEAD: 03.1 CORRESPONDENCE
TITLE: DEPARTMENTOF ECOLOGYCOMMENTSON DRAFT SITE A COMPELPLAN

11/18/88
a. 1—OU1—13
SANDRAWHITING
DEPT. OF ECOLOGY

ADDRESSEE: JESSICA ST. JAMES
- DDRESSEE’S ORG: NAVAL SUBMARINE BASE, BANGOR

L DATE:
- OCUMENTNUMBER:

AUTHOR:

I AUTHOR’S ORG:
ADDRESSEE:

ADDRESSEE’S ORG:
LUIS FUSTE
USGS

1

I******************************************************************************
ID it: 354

SUB—HEAD: 03.1

I TITLE:

DATE:

JDO

CUMENTNUMBER;
AUTHOR:

AUTHOR’S ORG:

ADDRESSEE:
DDRESSEE’S ORG:

11/9/88
3 .1—OUt—li
LUIS A. FUSTE
USGS

OPERABLEUNIT: 1

ROB ROHOLT
ENGINEERING FIELD ACTIVITY, NW

NONE
NONE

DATE:
DOCUMENT NUMBER:

AUTHOR:
AUTHOR’S ORG:

it OF PAGES: 3
TYPE: LETTER

OPERABLEUNIT: 1
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ID #: 356

RSUB-HEAD: 03.1 CORRESPONDENCETITLE: ENVIRONMENTALPROTECTIONAGENCYCOMMENTSON SITE A DRAFTCOMMUNITYRELATIONS PLAN

t DATE: 11/18/88 4~ OF PAGES: 2 OPERABLE UNIT:
OCUTIENT NUMBER: 3.1—OU1—14 TYPE: LETTER

AUTHOR: BOB POSS -

AUTHOR’S ORG: ENVIRONMENTAL PROTECTION AGENCY
ADDRESSEE: JESSICA ST. JAMES

ADDRESSEE’S ORG: NAVAL SUBMARINE BASE, BANGOR

ID #: 357
SUB-HEAD: 03.2. CORRESPONDENCE

TITLE: ENVIRONMENTALPROTECTION AGENCY COMMENTS ON SITE A WORK

H PLANS
DATE: 1/20/89 it OF PAGES: 22 OPERABLEUNIT:

- DOCUMENTNUMBER: 3.1—OUt—is TYPE: MEMORANDUM

AUTHOR: BOB POSS‘ AUTHOR’ S ORG: ENVIRONMENTAL PROTECTION AGENCY

ADDRESSEE: ROB ROHOLT
ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW-

I*
* * * * * * * * * * * ** * * ** * * * * * * * * * * * * ** *** ** * * * * ** * * * * * * ** * * * ** * ** * * * * * * * * * ~t * * * ** ** * * *

ID it: 358
- SUB—HEAD: 03.1 CORRESPONDENCE

TITLE: COMMENTSON SITE A DRAFT WORKPLAN

DATE: 1/27/89 * OF PAGES: 2 OPERABLE UNIT:

I
DOCUMENT NUMBER:3.1-OUt-iS -TYPE: LETTER

AUTHOR: SANDRAWHITING
• AUTHOR’S ORG: DEPT. OF ECOLOGY

- I ADDRESSEE: ROB ROHOLTADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

- Wit: 359
SUB-HEAD: 03.1 CORRESPONDENCE

TITLE: RECEIPT OF COMMENTSON SITE A DRAFT WORKPLAN

DATE: 2/9/89 # OF PAGES: 1 OPERABLEUNIT:
DOCUMENT NUMBER:3. 1-OU1—17 TYPE: LETTER

AUTHOR: ROB ROHOLT -4 AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: BOB POSS/SANDRAWHITING -

DDRESSEE’S ORG: ENVIRONMENTALPROTECTIONAGENCY/DEPT. OF ECOLOGY

I
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ID it: 360

I UB-HEAD: 03.1 CORRESPONDENCE

TITLE: FORWARD SITE A MANAGEMENTPLANSt DATE: 2/22/89 # OF PAGES: 1 OPERABLE UNIT:OCUMENTNUMBER: 3.1-OUt-lB TYPE: LETTER
AUTHOR: ROB ROHOLT

-I AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW
-- ADDRESSEE: BOB POSS/SANDRA WHITING
ADDRESSEE’S ORG: ENVIRONMENTAL PROTECTION AGENCY/DEPT. OF ECOLOGY

- IDit: 361

I SUB-HEAD: 03.1 CORRESPONDENCETITLE: ENVIRONMENTALPROTECTION AGENCY COMMENTS ON SITE AMANAGEMENTPLAN

I DATE 3/15/39 it OF PAGES: 15 OPERABLE UNIT:— DOCUMENTNUMBER: 3. 1-OU1-19 TYPE: LETTERAUTHOR: BOB POSSAUTHOR’S ORG: ENVIRONMENTAL PROTECTION AGENCY

ADDRESSEE: ROBROHOLT
ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

,I-******************************************************************************* ID4t: 343
SUB—HEAD: 03.1 CORRESPONDENCE

TITLE: PROGRESSOF SITE A REMEDIAL INVESTIGATION/FEASIBILITY STUDY

DATE: 11/9/87 it OF PAGES: 2 OPERABLEUNIT:
DOCUMENTNUMBER: 3 • 1—0U1—2 TYPE: LETTER

AUTHOR: CAPT D. D. MIDDLETON
AUTHOR’S ORG: NAVAL SUBMARINEBASE, BANGOR -

ADDRESSEE: RANDALL F. SMITH
DDRE5SEE-’S ORG: ENVIRONMENTAL PROTECTION AGENCY

I* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * ** * *** * * * * * * * * * * *ID it: 362SUB-HEAD: 03.1 CORRESPONDENCETITLE: DEPT. OF ECOLOGY COMMENTS ON SITE A MANAGEMENTPLAN

DATE: 3/21/89 # OF PAGES: 1 OPERABLEUNIT: 2.
DOCUMENTNUMBER: 3.1—OU1-20 TYPE: LETTER

AUTHOR: SANDRAWHITING
AUTHOR’S ORG: DEPT. OF ECOLOGY

ADDRESSEE: ROB ROHOLT

tD~~SEEtS ORG: ENGINEERING FIELD ACTIVITY, NW

1-
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I UB—HEAD: 03.1.
- TITLE:

CORRESPONDENCE
FORWARDDRAFT REMEDIAL INVESTIGATION REPORT

CORRESPONDENCE
FORWARDSITE A PRELIMINARY SCREENINGMEMO

ID it: 363

I DATE:- OCUMENTNUMBER:
AUTHOR:

AUTHOR’S ORG:

- ADDRESSEE:
DDRESSEE’S ORG:

5/17/89
3. 1—OU1—22
JIM RYBOCK
HART CROWSER

it OF PAGES: 1
TYPE: LETTER

DATE:
- OCUMENTNUMBER:

AUTHOR:
AUTHOR’S ORG:

~ ADDRESSEE:
- DRESSEE’S ORG:

6/16/89 it OF PAGES: 10
3.1-OU1—23 TYPE: AGENDA
ROB ROHOLT
ENGINEERING FIELD ACTIVITY, NW

NONE
NONE

OPERABLEUNIT: 2.

*******************************************************************************
ID it: 366

UB—HEAD: 03.1 CORRESPONDENCE
TITLE: STATE COMMENTSON SITE A DRAFT REMEDIAL INVESTIGATION

DATE:
DOCUMENTNUMBER:

AUTHOR:
AUTHOR’S ORG:

6/21/89 # OF PAGES: 4
3.1—OU1—24 TYPE: LETTER
SANDRAWHITING
WASHINGTON STATE DEPT. OF ECOLOGY

OPERABLEUNIT: 1

ADDRESSEE:
DDRESSEE’S ORG:

ROB ROHOLT
ENGINEERING FIELD ACTIVITY, NW

DATE: 4/17/89 it OF PAGES: 1 OPERABLEUNIT:
- OCUMENTNUMBER: 3.t—0U1—21 TYPE: LETTER

AUTHOR: ROB ROHOLT

I AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NWADDRESSEE: BOB POSS/SANDRA WHITING
ADDRESSEE’S ORG: ENVIRONMENTAL PROTECTION AGENCY/DEPT. OF ECOLOGY

- ID it: 364

(B_HEAD

: 03.1
TITLE:

OPERABLEUNIT: 1

BOB POSS/SANDRAWHITING
ENVIRONMENTAL PROTECTION AGENCY/DEPT. OF ECOLOGY

- *********************************************************************-*-********

— • ID it: 365
SUB—HEAD: 03.1 CORRESPONDENCE

TITLE: SITE A COURSECORRECTIONMEETING AGENDA
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CORRESPONDENCE
EPA COMMENTS ONSITE A DRAFT REMEDIAL INVESTIGATION

7/11/89 it OF PAGES: 9 OPERABLEUNIT:
3.1—OU1—25 TYPE: LETTER
BOB POSS -

ENVIRONMENTALPROTECTIONAGENCY, REGION 10

JONATHANROGALSRY

ENGINEERING

FIELD ACTIVITY, NW

ID it: 368
CORRESPONDENCE

RESPONSESTO COMMENTS ON SITEA DRAFT REMEDIAL INVESTIGATION

9/5/89 it OF PAGES: 1 OPERABLEUNIT: 1
3.1—0(11—26 TYPE: LETTER -

V. L. VASAITIS
ENGINEERING FIELD ACTIVITY, NW -

BOB GOODMAN
DEPT. OF ECOLOGY

ID#: 369
SUB-HEAD: 03.1 CORRESPONDENCE

TITLE: RESPONSESTO COMMENTS ON SITEA DRAFT REMEDIAL INVESTIGATION

- I ADDRESSEE:DDRESSEE’S ORG:

CORRESPONDENCE
ENVIRONMENTAL PROTECTION AGENCY (EPA) STATEMENTS ON NAVY’S
RESPONSE TO EPA COMMENTSON DRAFT REMEDIAL INVESTIGATIN
REPORT

OPERABLEUNIT: 1

ADDRESSEE: V. L. VASAITIS
DDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

UB-HEAD: 03.1
TITLE:

I DATE:
OCUMENT NUMBER:

AUTHOR:

I AUTHOR’S ORG:
I ADDRESSEE:

ADDRESSEE’S ORG:

ID it: 367

1

-SUB—HEAD: 03.1I TITLE:

- DATE:
OCUMENTNUMBER:

AUTHOR:
AUTHOR’S ORG:

ADDRESSEE:
DDRESSEE’S ORG:

DATE:
OCUMENT NUMBER:

AUTHOR:
AUTHOR’S ORG:

9/5/89 # OF PAGES: 15
3.1—OU],—27 TYPE: LETTER
V. L. VASAITIS
ENGINEERING FIELD ACTIVITY, NW

BOB POSS
ENVIRONMENTALPROTECTIONAGENCY

‘UB—HEAD: 03.1
TITLE:

DATE:
DOCUMENT NUMBER:

AUTHOR:
AUTHOR’S ORG:

- OPERABLEUNIT:-

ID it:

10/13/89 it OF PAGES: 5
3.1—OU1—28 TYPE:- LETTER
WAYNEPIERRE
ENVIRONMENTAL PROTECTIONAGENCY

372
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ISUB—HEAD: 03.1- TITLE:

CORRESPONDENCE
FORWARD RISK ASSESSMENT SPREADSHEETS FOR SITE A

ID 4: 375

-- I******************************************************************************* ID #: 344

- -- DATE:
-‘ DOCUMENT NUMBER:

AUTHOR:
AUTHOR’S ORG:

- /I******************************************************************************* -- ID it: 376
SUB—HEAD: 03.1

TITLE:

I DATE:

DOCUMENT NUMBER:
- - AUTHOR:

AUTHOR’S ORG:

- - - ADDRESSEE:
}DDRESSEE’S ORG:

R ID it: 379tTB—HEAD: 03.1TITLE:

DATE:
DOCUMENT NUMBER:
- AUTHOR:I AUTHOR’S ORG:

ADDRESSEE: WAYNE PIERRE/BOB POSS
DDRESSEE’S ORG: ENVIRONMENTAL PROTECTION AGENCY/DEPT. OF ECOLOGY

I DATE:- DOCUMENTNUMBER:AUTHOR:

I AUTHOR’S ORG:
ADDRESSEE:

ADDRESSEE’S ORG:

1/17/90 it OF PAGES: 9
3.1-OU1-29 TYPE: LETTER
PAT VASICEK -

ENGINEERING FIELD ACTIVITY, NW

WAYNE PIERRE
ENVIRONMENTAL PROTECTION AGENCY

OPERABLE UNIT:

SUB—HEAD: 03.1.
TITLE:

1

11/13/87

CORRESPONDENCE
PROGRESSOF SITE A REMEDIAL INVESTIGATION/FEASIBILITY STUDY

- ADDRESSEE:
- ADDRESSEE’S ORG:

# OF PAGES: 11
3.1-OU1-3 TYPE: LETTER
CAPT D. -D. MIDDLETON
NAVAL SUBMARINE BASE, BANGOR

DR. WILLA FISHER
BREMERTON/KITSAP COUNTY HEALTH DEPT.

OPERABLEUNIT: 1

CORRESPONDENCE
ENVIRONMENTAL PROTECTION AGENCY COMMENTS ON SITE A DRAFT
FEASIBILITY STUDY, BASELINE RISK ASSESSMENT, & REMEDIAL
ACTION OBJECTIVES
1/30/90 # OF PAGES: 28 OPERABLEUNIT: 1
3.1-OU1-30 TYPE: LETTER
WAYNEPIERRE
ENVIRONMENTAL PROTECTION AGENCY

V. L. VASAITIS
ENGINEERING FIELD ACTIVITY, NW

CORRESPONDENCE
FORWARD ADDITIONAL INFORMATION ON SITE F PROJECTPLANS

1/31/90 # OF PAGES: 2
3.1-OU1-3]. TYPE: LETTER
PATRICK VASICEK
ENGINEERING FIELD ACTIVITY, NW

OPERABLE UNIT: 1
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re 03.1I TITLE:

.I DATE:DOCUMENTNUMBER:
AUTHOR:

I AUTHOR’S ORG:
ADDRESSEE:

ADDRESSEE’S ORG:

A)

1/31/90
3 • 1—OU1—32
BOB GOODMAN
DEPT. OF ECOLOGY

WAYNEPIERRE/BOB POSS

ENVIRONMENTALPROTECTION AGENCY/DEPT. OF ECOLOGY

* *-* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ID it:
CORRESPONDENCE

RESPONSE TO COMMENTS ON DRAFT FEASIBILITY STUDY (SITE A)

ADDRESSEE: WAYNE PIERRE/BOB POSS

- I DDRESSEE’S ORG: ENVIRONMENTALPROTECTION AGENCY/DEPT. OF ECOLOGY

*******************************************************************************

ID it: 378
CORRESPONDENCE

DEPT. OF ECOLOGY COMMENTS ON DRAFT FEASIBILITY STUDY (SITE

it OF PAGES: 2
TYPE: LETTER

JONATHAN ROGALSKY
ENGINEERING FIELD ACTIVITY, NW

OPERABLEUNIT: 1

-- - ID#: 381
SUB-HEAD: 03.1

TITLE:

— DATE:

~ NUMBER:AUTHOR:
AUTHOR’S ORG:

ADDRESSEE:
ADDRESSEE’S ORG:

CORRESPONDENCE
LABORATORY DATA VALIDATION FOR SITE A

3/1/90 it OF PAGES: 3
3.1-OU1-33 TYPE: LETTER (FAX)
TOMHOLM-HANSEN
PRC ENVIRONMENTALMANAGEMENT,INC.

WAYNEPIERRE
ENVIRONMENTALPROTECTION AGENCY

OPERABLEUNIT: 1

I ID it: 383
SUB—HEAD: 03.1

TITLE:

DATE:

I
OCUMENT NUMBER:

AUTHOR:
- AUTHOR’S ORG:

- - ADDRESSEE:

IDDRESSEE’S ORG:

it OF PAGES: 1
TYPE: LETTER

CORRESPONDENCE
FORWARDDRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(SITE A) & ANNOUNCETECHNICAL REVIEW COMMITTEE MEETINGFOR
APRIL 17, 1990-
3/22/90
3. 1—OU1—34
PAT VASICEK
ENGINEERING FIELD ACTIVITY, NW

OPERABLEUNIT: 1

-ItrB—”am 03.1
TITLE:

DATE:
DOCUMENTNUMBER:

AUTHOR:
- AUTHOR’S ORG:

3/28/90 # OF PAGES: 73
3.1-OU1-35 TYPE: LETTER
PAT VASICEK
ENGINEERING FIELD ACTIVITY, NW

384

OPERABLE UNIT: 1
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ID #: 386

ISUB—HEAD:
03.1 CORRESPONDENCETITLE: ENVIRONMENTALPROTECTION AGENCYCOMMENTSON SITE-WIDE

COMMUNITYRELATIONS PLAN

I DATE: 4/13/90 it OF PAGES: 4 OPERABLEUNIT: I
DOCUMENTNUMBER: 3.1—OU1—36 TYPE: LETTER

AUTHOR: WAYNEPIERRE

I
AUTHOR’S ORG: ENVIRONMENTALPROTECTIONAGENCY

ADDRESSEE: JONATHANROGALSKY
ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

ID it: 388
SUB-HEAD: 03.1 - CORRESPONDENCEj TITLE.: ECOLOGYCOMMENTS ONDRAFT BASE-WIDE COMMUNITY RELATIONS PLAN

DATE: 4/23/90 # OF PAGES: 4 OPERABLEUNIT: 1.
DOCUMENTNUMBER: 3.1—OU1-37 TYPE: LETTER

AUTHOR: BOB POSS
AUTHOR’S ORG: DEPT. OF ECOLOGY

ADDRESSEE: PAT VASICEK
ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

I -- . ID#: 389

SUB—HEAD: 03.1. CORRESPONDENCE
TITLE.: ENVIRONMENTALPROTECTIONAGENCYCOMMENTSON SITE A DRAFT

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

DATE: 4/23/90 it OF PAGES: 25 OPERABLEUNIT: 1.

CC~NT

NUMBER: 3.1-OU1—38 TYPE: LETTERAUTHOR: WAYNE PIERRE

AUTHOR’S ORG: ENVIRONMENTAL PROTECTION-AGENCY

I ADDRESSEE: JONATHANROGALSKYDDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW -

I - - ID it: 390
- UB—HEAD: 03.]. CORRESPONDENCE

TITLE: QUALITY ASSURANCE PROJECT PLAN FOR NAVAL SUBMARINE BASE,
BANGORSITE COMPARISONSAMPLE PREPARATIONAND USE

- DATE: 4/25/90 it OF PAGES: 16 OPERABLEUNIT: 1
DOCUMENTNUMBER: 3.].-0U1-39 TYPE: FINAL PLAN (FAX)

AUTHOR: ROY JONES
AUTHOR’S ORG: ENVIRONMENTAL PROTECTION AGENCY

ADDRESSEE:- WAYNEPIERRE
DDRESSEE’S ORG: ENVIRONMENTAL PROTECTIONAGENCY
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ID it: 345

I UB-HEAD: 03.1 CORRESPONDENCETITLE: PROGRESSOF SITE A REMEDIAL INVESTIGATION/FEASIBILITY STUDY

I DATE: 11/13/87 4~ OF PAGES: 9 OPERABLEUNIT: 1OCUMENT NUMBER: 3.1-OU1-4 TYPE: LETTER
AUTHOR: CAPT D. D. MIDDLETON

I AUTHOR’S ORG: NAVAL SUBMARINE BASE, BANGORADDRESSEE: JOHN LITTLER
ADDRESSEE’S ORG: DEPT. OF ECOLOGY -

- ID it: 395

j
UB—HEAD: 03.1 CORRESPONDENCE

TITLE: FORWARD DRAFT FINAL BASE-WIDE CONREL PLAN

I DATE: 6/19/90 # OF PAGES: 1 OPERABLEUNIT: 1OCUMENTNUMBER: 3.1—OU1—40 TYPE:- LETTER- AUTHOR: PAT VASICEKAUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW

ADDRESSEE: WAYNE PIERRE/BOB POSS

DDRESSEE’S ORG: ENVIRONMENTAL PROTECTION AGENCY/DEPT. OF ECOLOGY

I**************************.****************************************************ID it: 393
SUB—HEAD: 03.1 CORRESPONDENCE
- TITLE: -DEPP. OF ECOLOGYCOMMENTS ONSITE A DRAFT REMEDIAL$ INVESTIGATION/FEASIBILITY STUDY

DATE: 5/1.0/90 it OF PAGES: 19 OPERABLEUNIT: 1

IOCUMENT

NUMBER: 3.1—OUt—U TYPE: LETTER
AUTHOR: BOB POSS

AUTHOR’S ORG: DEPT. OF ECOLOGY

I ADDRESSEE: JONATHAN ROGAISKY -DDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW
*******************************************************************************

-I ID it: 338UB—HEAD: 03.1 CORRESPONDENCE
TITLE: COMMENTSON REVISIONS TO O.U. ~1 SCHEDULE

DATE: 11/09/90 it OF PAGES: 2 OPERABLEUNIT: 1
DOCUMENT NUMBER: 3.1-OU1-42 TYPE: LETTER

AUTHOR: WAYNEPIERRE
AUTHOR’S ORG: ENIVIRONMENTAL PROTECTION AGENCY

ADDRESSEE: KEVIN STIGILE
- I DDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY NORTHWEST
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- ADMINISTRATIVE RECORDINDEX

ID it: 341

ISUB—HEAD: 03.1 CORRESPONDENCETITLE: COMMENTS ONNOVEMBER15, 1990 REVISIONS TO O.U. #1 SCHEDULE

I DATE: 11/19/90 it OF PAGES: 2 OPERABLEUNIT:- 1DOCUMENTNLI4BER: 3.1-OU1-43 TYPE: LETTER
AUTHOR: WAYNEPIERRE

I AUTHOR’S ORG: ENIVIRONMENTAL PROTECTIONAGENCYADDRESSEE: KEVIN STIGILE
ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY NORTHWEST

ID it: 350

SUB-HEAD: 03.1 CORRESPONDENCE

I TITLE: DEPT OF ECOLOGYCO~ENTSON REMEDIALINVESTIGATION WORKPLANS

- DATE: 2/17/88 it OF PAGES: 5 OPERABLEUNIT: 1

- I0~ NUMBER: 3 .1-OU1-44 TYPE: MEMORANDUMAUTHOR: BOB GOODMAN
AUTHOR’S ORG: DEPT. OF ECOLOGY

L ADDRESSEE: MARVIN FRYE
DDRESSEE’S ORG: NAVAL SUBMARINEBASE, BANGOR

I*******~ --- ID4: 694SUB—HEAD: 03.1 CORRESPONDENCETITLE: SENDING PROPOSEDREMEDIAL ACTION PLAN -

DATE: 7/12/91 it OF PAGES: 1 OPERABLEUNIT: 1

-CCr NUMBER: 3.1-OU1-45 TYPE: LETTER- AUTHOR: KEVIN STIGILEAUTHOR’S ORG: EFA, NW

I ADDRESSEE: WAYNEPIERREDDRESSEE’S ORG: ENVIRONMENTAL PROTECTIONAGENCY

I ‘ IDit: 695UB-HEAD: 03.1 CORRESPONDENCETITLE: SENDING FINAL PROPOSEDREMEDIAL ACTION PLAN

DATE: 7/12/91 it OF PAGES: 1 OPERABLEUNIT: 1
DOCUMENTNUMBER: 3.1—OU1-46 TYPE: LETTER

AUTHOR: KEVIN STIGILE
AUTHOR’S ORG: EFA, NW

ADDRESSEE: MR. HOWARDBLOOD
- DRESSEE’S ORG: ENVIRONMENTALPROTECTIONAGENCY
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ISUB—HEAD: 03.1TITLE:
CORRESPONDENCE

SENDING FINAL PROPOSED REMEDIAL ACTION PLAN

ID it: 696

I DATE:- DOCUMENTNUMBER:AUTHOR:

--I AUTHOR’S ORG:
ADDRESSEE:

ADDRESSEE’S ORG:

7/12/91
3 • 1—QU1—46
KEVIN STIGILE
EFA, NW

# OF PAGES: 1
TYPE: LETTER

I ADDRESSEE: COMMANDING OFFICER
- ADDRESSEE’S ORG: NAVAL StJBASE BANGOR (831)

I**~ ID it: 346SUB-HEAD: 03.1 CORRESPONDENCE
TITLE: FORWARDSITE A CURRENTSITUATION REPORT AND PROPOSEDWORK

PLANS

ID it:
CORRESPONDENCE

FORWARDSITE A CURRENTSITUATION REPORTAND PROPOSEDWORK
PLANS

12/18/87 it OF PAGES: 1 OPERABLEUNIT:
3.1-OU1—6 TYPE: LETTER
CAPT D. D. MIDDLETON
NAVAL SUBMARINE BASE, BANGOR

ADDRESSEE: JOHN LITTLER
- DDRESSEE’S ORG: DEPT. OF ECOLOGY

OPERABLEUNIT:

CRAIG THOMPSON
WASHINGFON STATE DEPT OF ECOLOGY

1

II******************************************************************************* ID #: 697
SUB—HEAD: 03.11 TITLE:

- DATE:
-I~ NUMBER:

AUTHOR:
AUTHOR’S ORG:

CORRESPONDENCE
SENDING FINAL PROPOSEDREMEDIAL ACTION PLAC

7/12/91
3. 1—OU1—48
KEVIN STIGILE
EFA, NW

it OF PAGES: 1
TYPE: LETTER

OPERABLE UNIT: 1

12/18/87 # OF PAGES: 1.
3.1-OU1-5 TYPE: LETTER
CAPT D. D. MIDDLETON
NAVAL SUBMARINE BASE, BANGOR

DR. WILLA FISHER
BREMERTON/KITSAP COUNTYHEALTH DEPT.

DATE:

CCr NUMBER:AUThOR:AUTHOR’S ORG:
ADDRESSEE:

ADDRESSEE’S ORG:

I****************SUB—HEAD: 03.1

TITLE:

DATE:

DOCUMENTNUMBER:I AUTHOThAUTHOR’S ORG:

OPERABLE UNIT~ 1

347
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ID it:

2/8/88 it OF PAGES: 11 OPERABLEUNIT:
3.1-OUt-B TYPE: LETTER
BOB POSS/LEW CONSIGLIERI
ENVIRONMENTAL PROTECTION AGENCY/NATIONAL OCEANIC &
ATMOSPHERIC ADMINISTRATION
MARVIN FRYE
NAVAL SUBMARINE BASE, BANGOR

CORRESPONDENCE
EPA CO~ENTSON SITE A REMEDIAL INVESTIGATION/FEASIBILITY
STUDY WORKPLAN

5/17/88 it OF PAGES: 10 OPERABLEUNIT:
3.1—OU1—9 TYPE: LETTER
BOB POSS
ENVIRONMENTALPROTECTIONAGENCY

CAPT D. D. MIDDLETON
NAVAL SUBMARINE BASE, BANGOR

COMMENTS
REVIEW OF RI/FS SITE A

--IS~~03.1TITLE:

I DATE:- DOCUMENT NUMBER:
AUTHOR:

I- AUTHOR’S ORG:
ADDRESSEE:

ADDRESSEE’S ORG:

ID it: 348
CORRESPONDENCE

FORWARDSITE A CURRENT SITUATION REPORTAND PROPOSED WORK
PLANS

12/18/87 it OF PAGES: 1 OPERABLE UNIT:
3.t—OU1—7 TYPE: LETTER
CAPT D. D. MIDDLETON
NAVAL SUBMARINEBASE, BANGOR

RANDALL F. SMITH
ENVIRONMENTALPROTECTIONAGENCY

SUB—HEAD: 03.1
TITLE:

DATE:

I DOCUMENTNUMBER:AUTHOR:
AUTHOR’S ORG:

I- ADDRESSEE:ADDRESSEE’S ORG:

CORRESPONDENCE
COMMENTS ONSITE A CURRENTSITUATION REPORTAND WORKPLANS

349

ID it: 351

SUB—HEAD: 03.1

i TITLE:
DATE:

- OCUMENTNUMBER:
AUTHOR:

AUTHOR’S ORG:

I ADDRESSEE:- - DDRESSEE’S ORG:
** ** ** * * * ** * *

UB-HEAD: 03.10
- TITLE:

ID it: 633

DATE: 5/11/90 it OF PAGES: 2 OPERABLEUNIT: 1
DOCUMENT NUMBER: 3.10—OUt—i TYPE: LETTER

I AUTHOR: PATRICIA A. GANDYAUTHOR’S ORG: DEPT OF NAVY NAVAL ENERGY AND ENVIRONMENTALSUPPORTACTIVITY PORT HUENEME, CA
ADDRESSEE: COMMANDINGOFFICER

DDRESSEE’S ORG: EFA, NW

*******************************************************************************
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ID #: 619

I SUB—HEAD: 03.10 COMMENTSTITLE: COMMENTSON DRAFT RECORDOF DECISION FOR SITE A

I DATE: 9/16/91 4t OF PAGES: 8 OPERABLEUNIT: 1- DOCUMENTNUMBER: 3.1O-OU1-J,0 TYPE: LETTER
AUTHOR:- CRAIG E. THOMPSON

I AUTHOR’S ORG: DEPT OF ECOLOGYSTATE OF WASHINGTONADDRESSEE: BELA VARGA
ADDRESSEE’S ORG: EFA, NW -

ID it: 698
SUB—HEAD: 03.10 COMMENTS
TITLE: COMMENTS TO THE PROPOSEDPLAN FOR REMEDIAL ACTION

DATE: it OF PAGES: 8 OPERABLE UNIT: 1
DOCUMENT NUMBER: 3.10—OU1—li TYPE: LETTER
- AUTHOR: MARVIN J. FRYE

AUTHOR’S ORG: NAVAL SUBMARINEBASE BANGOR

5 ADDRESSEE: CONMANDINF OFFICER -

- ADDRESSEE’S ORG: EFA, NW

I** * * * * * * * * *** * * * * * ** * * * * * * * * * * ** * *** * * * * ** * ** * * * *** * * * * * * * * ** * * * * * * * ** * * * * * * * * *ID it: 591SUB—HEAD: 03.10 COMMENTSTITLE: COMMENTSON OU1 DRAFT FINAL RI/FS

DATE: 1/2/91 it OF PAGES: 9 OPERABLE UNIT: 1.

I DOCMENTNUMBER: 3.10—OU1—2 TYPE: LETTERAUTHOR: WAYNE PIERREAUTHOR’S ORG: ENVIRONMENTAL PROTECTION AGENCY

I ADDRESSEE: GLENNAEIERMANNDDRESSEE’S ORG: ENVIRONEMNTALPROTECTIN AGENCY

I - - ID it: 622SUB-HEAD: 03.10 COMMENTS
TITLE: ECOLOGY COMMENTS ON SUBASE BANGOR OU 1 RI/FS REVISION 1

DATE: 1/17/91 4f OF PAGES: 7 OPERABLEUNIT: 1
DOCUMENTNUMBER: 3.10—OU1—3 TYPE: LETTER

AUTHOR: DAVE ZINK
AUTHOR’S ORG: DEPT OF ECOLOGY STATE OF WASHINGTON

ADDRESSEE: GLENNAEIRMANN
DORESSEE’S ORG: EFA, WE



112/03/91 ENGINEERING FIELD ACTIVITY, NW
NSB BANGOR

ADMINISTRATIVE RECORDINDEX

Page 38

I UB—HEAD: 03.10- TITLE:

- t DATE:- OCUMENTNUMBER:AUTHOR:AUTHOR’S ORG:

t ADDRESSEE:DDRESSEE’S ORG:

COMMENTS
COMMENTSON SUBASEBANGORFl/PS WORKPLAN

6/16/91 it OF PAGES: 12
- 3.10—0131—4 TYPE: LETTER

WAYNEPIERRE
ENVIRONMENTAL PROTECTIONAGENCY

BELA VARGA
EPA, NW

COMMENTS
COMMENTS ON SUBASE BANGORPRQPOSEDPLAN

ID #: 700

- I****~ ID #: 590
UB—HEAD: 03.10

TITLE:

DATE:

I~ NUMBER:AUTHOR:AUTHOR’S ORG:

ADDRESSEE:
DDRESSEE’S ORG:

COMMENTS
CONCERS REGARDINGPRELIMINARY DRAFT OF PROPOSEDPLAN FOR
REMEDIATION OF OU 1

I ID it: -589Un-HEAD: 03.10 COMMENTSTITLE: COMMENTSON REVISED PROPOSEDPLAN FOR OU 1

DATE: 7/22/91 # OF PAGES: 1 OPERABLEUNIT:
DOCUMENTNUMBER: 3.10-0131—7 TYPE: LETTER

I AUTHOR: CRAIG E. THOMPSON
AUTHOR’S ORG: DEPT OF ECOLOGY FOR STATE OF WASHINGTON

- ADDRESSEE: BELA VARGA

1kDDRESSEE’S ORG: EFa, nw

DATE:
OCUMENTNUMBER;

AUTHOR:
AUTHOR’S ORG:

ADDRESSEE:
ADDRESSEE’S ORG:

OPERABLEUNIT: 1

SUB—HEAD: 03.10I TITLE:

— I******************************************************************************
ID #: 699

6/16/91 it OF PAGES: 6
3.10-OU1-5 TYPE: LETTER
WAYNEPIERRE
ENVIRONMENTALPROTECTION AGENCY

BELA VARGA
EFA, NW

OPERABLEUNIT: 1

6/25/91 # OF PAGES: 5 OPERABLEUNIT: 2.
3.10-OU1-6 TYPE: LETTER
CRAIG E. THOMPSON
DEPARTMENT OF ECOLOGY FOR STATE OF WASHINGTON

BELA VARGA
EFA, NW
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ID it: 588

ISUB-HEAD: 03.10 COMMENTSTITLE: COMMENTS ONSITE A PROPOSEDPLAN -

L DATE: 7/30/91 it OF PAGES: 4 OPERABLEUNIT: 1
OCUMENT NUMBER: 3.10-OU1-8 TYPE: LETTER

AUTHOR: WAYNEPIERRE

I AUTHOR’S ORG: ENVIRONMENTALPROTECTION AGENCYADDRESSEE: BELAVARGA
ADDRESSEE’S ORG: EFA, NW

I*******************************************************************************
IDit: 724

SUB-HEAD: 03.10 COMMENTS

I TITLE: DRAFT COMMENTSFOR PROPOSEDPLAN FOR SITE A

I DATE: 8/13/91 # OF PAGES: 5 OPERABLEUNIT: 1DOCUMENTNUMBER: 3.10—0111—9 TYPE: LETTERAUTHOR: CRAIG E. THOMPSONAUTHOR’S ORG: STATE OF WASHINGTONDEPT OF ECOLOGY

I ADDRESSEE: BELAVARGAADDRESSEE’S ORG: EFA, NW

I ~ - -

ID #: 399SUB—HEAD: 03.2 SCOPES OF WORK -

TITLE: MANAGEMENTPLAN: REMEDIAL INVESTIGATION/FEASIBILITY STUDY,

I SITE A, SUBASE BANGOR
DATE: 2/16/89 it OF PAGES: 78 OPERABLE UNIT: 1

C
OCUMENTNUMBER: 3.2-0131—1 TYPE: FINAL REPORT

AUTHOR: NOT APPLICABLE
AUTHOR’S ORG: HART-CROWSER, INC. -

S ADDRESSEE: NONE -

~DDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW
*-******************************************************************************

IS - IDit: 400UB—HEAD: 03.2 SCOPES OF WORK
TITLE: DRAFT SCOPES OFWORK FOR RI/FS WORK AT OPERABLE UNITS 1 & 2

DATE: 2/7/90 it OF PAGES: 97 OPERABLEUNIT: 1
DOCUMENT NUMBER:3.2-OU1-2 TYPE: LETTER (INCLUDES SOWS)

AUTHOR: PAT VASICEK
- AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NORTHWEST

ADDRESSEE: WAYNE PIERRE/BOB POSS

tDDRESSEEIS ORG: ENVIRONMENTAL PROTECTION AGENCY/DEPT. OF ECOLOGY
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ID it: 401

I SU~~~EADt03.2 SCOPES OF WORK

TITLE: ECOLOGY COMMENTS ON DRAFT SCOPES OF WORK FOR O.U.s 1

I DATE: 3/12/90 it OF PAGES: 2 OPERABLE UNIT: 1OCUMENTNUMBER: 3.2-OU13 TYPE: LETTER
AUTHOR: BOB POSS -

I AUTHOR’S ORG: DEPT. OF ECOLOGY -ADDRESSEE: JONATHAN ROGALSKY
ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

ID it: 403
SUB—HEAD: 03.4 ATA/CHAIN OF CUSTODY

I TITLE: TRANSMITTAL OF RESULTS OF -EPA SPLIT SAMPLING AT SUBASEBANGOR O.U. itt

I- DATE: 11/15/90 it OF PAGES: 5 OPERABLE UNIT: 1OCUMENTNUMBER: 3.4-OU1-1 TYPE: LETTERAUTHOR: WAYNE PIERREAUTHOR’S ORG: ENIVIRONMENTAL PROTECTION AGENCY

I ADDRESSEE: BRYAN HAELSIG -ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY NORTHWEST -

I * * * * * * * * * * * * * * * * * * * * *** * * ** * ** * * ** * * * * * * * * **** *** * * * * * * * * * * * * * * * * * * * * * * * ** * * * *

- ID it: 410
SUB—HEAD: 03,6 RI/FS REPORTS

TITLE: TECHNICAL MEMORANDUM:VINLAND SAMPLING ACTIVITIES IN
SUPPORTOF THE SITE A RI/FS, REPORTOF FINDINGS

DATE: 11/1/89 it OF PAGES: 42 OPERABLEUNIT: 1

IOCUMENTNUMBER: 3.6-OU1—1 TYPE; DRAFT REPORTAUTHOR: NONEAUTHOR’S ORG: HART CROWSER, INC.

I ADDRESSEE: NONEDDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW
*******************************************************************************

I - ID#: 411UB—HEAD: 03.6 RI/FS REPORTS -

TITLE: BASELINE RISK ASSESSMENT, SITE A

DATE: 11/10/89 it OF PAGES: 95 OPERABLE UNIT: 1
DOCUMENT NUMBER: 3.6-OU1-2 TYPE: DRAFT REPORT

AUTHOR: NONE
AUTHOR’S ORG: HART CROWSER, INC.

ADDRESSEE: NONE

DDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

************************************************-*******************************
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ID it: 412

I UB-HEAD: 03.6 RI/FS REPORTSTITLE: REMEDIALACTION OBJECTIVES, SITE A

I DATE: 11/21/89 it OF PAGES: 32 OPERABLEUNIT: 1OCUMENTNUMBER: 3..6-OUL—3 TYPE: REPORT
AUTHOR: NONE

I AUTHOR’S 0kG: HART CROWSER, INC.ADDRESSEE: NONE
ADDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY, NW

- R******************************************************************************
- ID #: 413

SUB—HEAD: 03.6 RI/FS REPORTS

I TITLE: FEASIBILITY STUDY, SITE A

I DATE: 12/18/89 it OF PAGES: 129 OPERABLE UNIT: 1OCUMENTNUMBER: 3.6-OU1-4 TYPE: REPORTAUTHOR: NONEAUTHOR’S ORG: HART CROWSER, INC.

I ADDRESSEE: NONEDDRESSEE’S 0kG: ENGINEERING FIELD ACTIVITY, NW

I~ ID 4: 409UB-HEAD: 03.6 RI/FS REPORTSTITLE: COMMENTS ON SUBASE BANGOR 0. U. #1 DRAFT FINAL RI/FS

DATE: 1/02/91 it OF PAGES: 9 OPERABLE UNIT: 1

I OCUMENTNUMBER: 3.6—OU1—5 TYPE: COMMENTSAUTHOR: WAYNE PIERREAUTHOR’ S ORG: ENVIRONMENTAL PROTECTION AGENCY

I ADDRESSEE: GLENNA EIERMANN, RPM MANAGERDDRESSEE’S ORG: ENGINEERING FIELD ACTIVITY NORTHWEST

I IDit: 630UB—HEAD: 03.6 RI/FS REPORTS
TITLE: LETTER SENDING FINAL RI/FS FOR OU 1

DATE: 5/3/91 it OF PAGES: 1 OPERABLE UNIT: 1
DOCUMENT NUMBER:3.6-OU1-6 TYPE: LETTER

AUTHOR: PATRICK VASICEK
AUTHOR’S ORG: EFA, NW

ADDRESSEE: WAYNE PIERRE
DDRESSEE’S ORG: SUBASE BANGOR PROJECT MANAGER
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ID #: 623

I SUB-HEAD: 03.7 PROPOSEDPLANTITLE: PROPOSEDPLAN FOR REMEDIAL FOR NAVAL SUBMARINEBASE, BANGOR
SITE A SUPERFUND SITE BANGOR WASHINGTON

I DATE: 8/91 it OF PAGES: 11 - OPERABLE UNIT:DOCUMENTNUMBER: 3.7-OU1-1 TYPE: REPORT
AUTHOR:

I AUTHOR’S ORG: -ADDRESSEE:
ADDRESSEE’S ORG:

I~****~~ ID it: 626
SUB-HEAD: 03.7 PROPOSED PLAN

TITLE: LETTER SAYING SUBASE HAD REVIEWEDPROPOSEDPLAN FOR
REMEDIAL ACTION AT SITE A

DATE: 8/2/91 it OF PAGES: 1 OPERABLEUNIT:

I DOCUMENT NUMBER:3.7-OU1—2 TYPE: LETTERAUTHOR: MARVIN J. FRYE -

AUTHOR’S ORG: NAVAL SUBMARINE BASE, BANGOR

I ADDRESSEE: BELA VARGAADDRESSEE’S ORG: EFA, NW

I* * * ~ * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * *** * * * * 4* * * * * * * * * *ID #: 63SUB-HEAD: 03.8 TREATABILITY STUDIESTITLE: MULTIPLE SOIL EXTRACTSON SAMPLESSSA 53 AND SSA 54

DATE: 2/14/88 it OF PAGES: 3 OPERABLEUNIT:

C
CUMENT NUMBER: 3.8-OUt-i TYPE: LETTER

AUTHOR: COMMANDING OFFICER, CM M T}IOBNE BY DIRECTION
AUTHOR’S ORG: NINES

I ADDRESSEE: COMMANDING OFFICERDDRESSEE’S ORG: NAVAL SUBMARINE BASE BANGOR

I ID it: 419
UB-HEAD: 03.8 TREATABILITY STUDIES

TITLE: RIGHT OF ENTRY

DATE: 8/28/89 it OF PAGES: 2 OPERABLEUNIT:
DOCUMENT NUMBER:3. 9-OUZ—1 TYPE: FINAL AGREEMENT-

AUTHOR: JAMES F. BRYANTI AUTHOR’S ORG: ENGINEERING FIELD ACTIVITY, NW
ADDRESSEE: CONMISSIONERS

DRESSEE’S ORG: PUBLIC UTILITY DISTRICT NO. 1 OF KITSAP COUNTY
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ID it: 625

I SUB—HEAD: 04.1 CORRESPONDENCETITLE: COMMENTSON PROPOSEDPLAN FOR SITE A

DATE: 8/13/91 4 OF PAGES: 2 OPERABLEUNIT: 1DOCUMENTNUMBER: 4. 1-OU1—1 TYPE: LETTER
AUTHOR: CRAIG E. THOMPSON

AUTHOR’S ORG: DEPT OF ECOLOGY STATE OF WASHINGTONADDRESSEE: BELA VARGA -

I
ADDRESSEE’S ORG: EFA, NW

ID it: 586

SUB—HEAD: 04.1 CORRESPONDENCE
TITLE: COMMENTSON DRAFT ROD FOR OU 1

DATE:

10/10/91 it OF PAGES: 14 OPERABLE UNIT: 1
DOCUMENTNUMBER: 4. 1—OU1-2 TYPE: LETTER

AUTHOR: HOWARDR. BLOOD
AUTHOR’S ORG: ENVIRONMENTAL PROTECTION AGENCY

ADDRESSEE: BELA VARGAADDRESSEE’S ORG: EFA, NW

I *****-~***

ID it: 587
SUB—HEAD: 04.1 CORRESPONDENCE
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