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SOLID WASTE ASSESSMENTTEST (SWAT)PROPOSAL
ADDENDUMA TO SAMPLINGPLAN

REMEDIAL INVESTIGATION/FEASIBILITYSTUDY

m NAVAL AIR STATIONALAMEDA
ALAMEDA,CALIFORNIA

1.0 INTRODUCTION
II

The Work Plan for a RemedialInvestigation/FeasibilityStudy (RI/FS)at NAS
il

Alameda is currentlyunder preparation. This RemedialInvestigationWork

Plan, while initiatedunder the Naval Assessmentand Controlof

lm InstallationPollutants(NACIP)programpurview,has been writtento

satisfythe ComprehensiveEnvironmentalResponse,Compensationand

iI LiabilityAct as amendedby the SuperfundAmendmentsand Reauthorization

Act of 1986 (CERCLA/SARA)remedialinvestigationprogramdevelopedby the

U.S. EnvironmentalProtectionAgency (EPA). It is consistentwith EPA
ii

guidanceon CERCLA/SARARemedialInvestigation(RI)Work Plan development.

The Work Plan for the RI/FS at NAS Alamedaconsistsof the following

planningdocuments:

Volume I SamplingPlan

III Volume IA SamplingPlan, SWAT ProposalAddendum
Volume IB Air SamplingPlan

Volume 2 Health and SafetyPlan

Volume 3 QualityAssuranceProjectPlan (QAPP),QualityAssurance/Quality

.... ControlPlan (QA/QC)

II Volume4 CommunityRelationsPlan

Volume 5 ProjectManagementPlan/Schedule

ii Volume 6 Data ManagementPlan

Volume7 PublicHealth and EnvironmentalEvaluationPlan

Volume8 FeasibilityStudy Plan
Ill

The purposeof Volume IA is two-fold. First,it satisfiesthe requirements

Ii of the samplingplan of the RI/FS Work Plan for the two landfills. Second,

_ it satisfiesthe requirementsof the SWAT Proposalfor the California

RegionalWater QualityControlBoard (RWQCB).

d

u
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The objectivesof the NAS Alamedasite investigationwork plan are to

m determineif contaminationof soil and groundwater has occurredin areas

which have been identifiedas potentialwaste releasesites,define the

m nature and extentof contaminationat confirmedwaste releasesites, and to

collectthe data necessaryto completea FeasibilityStudy (FS) and

evaluategeneral responseactions.m

This documentpresentsthe Solid Waste AssessmentTest (SWAT)proposalfor

two landfillsites locatedat the Naval Air Station (NAS)Alameda in

Alameda,California(Figure1-I). These two sites are designatedas Site

i 1: the 1943-1956DisposalArea and Site 2: the West Beach Landfill

(Figure1-2).

m

Implementationof a SWAT programby all landfillowners is requiredunder

the provisionsof the CalderonBill (AB 3525),which has been incorporated
m

into the CaliforniaWater Code (Section13272). The programrequires

investigationof the site to determineif there is any migrationof

hazardouswastes.

Q The followingSWAT proposalcloselyfollowsthe format suggestedin the

draft SWAT Guidancedocumentpreparedby the CaliforniaState Water

m ResourcesControlBoard (SWRCB)in October1986. This draft SWAT Guidance

documentis includedas AppendixG so the readercan more easily followthe

organizationof this SWAT proposal.
M

The RI/FS Work Plan includesVolume2, the Health and Safety Plan [Canonie

m EnvironmentalServicesCorp. (Canonie),1988b],and Volume 3, the Quality

AssuranceProjectPlan and QualityAssurance/QualityControlPlan (QAPP)

(Canonie,1988c). The principlesand proceduresset forth in those two

volumeswill be followedduringthe investigationoutlinedin this SWAT

m proposal,and this SWAT proposalwill make referenceto those two Work Plan
documentsconcerningcertainkey procedures.

m

CmsonteEnvironmental
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1.1 Site Name

i

Site I: Ig43-1956DisposalArea

i
Site 2: West Beach Landfill

PreviousName: None

m
1.2 Operatorand Owner

Q Owner: Naval Air StationAlameda

Alameda,California

Contact: Mr. RandolfCate (CodeOLE)

Departmentof the Navy
m

Naval Air StationAlameda

Alameda,California

Phone No: 415-869-4731

m

Operator (Inactive): Naval Air Station

m Alameda,California

Phone No: 415-869-4731
m

PreviousOwners: The propertywhere the landfillsare locatedwas

previouslyowned by the U.S. Army (1930-1936),but the

propertywas coveredby San FranciscoBay at that time,

i and the landfillshad not been created.

m

D

i
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1.3 Site Locations

m

The two landfillsites are adjacentto each other and are locatedat the

extremewesternend of NAS Alameda. A generallocationmap is providedongg
Figure I-I, and the locationof the two landfillsites on the air station

property is shown on Figure I-2.
m

Site I, the 1943-1956DisposalArea, is locatedin the extremenorthwestern

m cornerof the stationand occupiesan area of about 120 acres. The Oakland

InnerHarbor estuarylies along its northernperimeterand San Francisco

III Bay along its westernperimeter.

Site 2, the West Beach Landfill,is locatedadjacentto and south of theIII
1943-1956DisposalArea, on the southwesterncornerof the station. It

occupiesan area of about 110 acres. San FranciscoBay is locatedalong
Nil

its westernand southernperimeters.

mmm¢ Other locationparametersincludethe following:

Ill Township,range and sectionnumbers(Mt. DiabloBase Line and Meridian):

Site I: The northernhalf is withinTIS, R4W, Section32.
gl

The southernhalf is withinT2S, R4W, Section5.
m

Site 2: T2S, R4W, Section5.

gg

Assessorsparcel numbers:

gl
Site I: The site is entirelywithin the City and County of Alameda,

Assessor'sParcelNumber (APN) Book 74, Pages 890 and 891, Parcel

im No. I.

_P

gg
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Site 2: The northeasthalf of Site 2 is within the City and County of

m Alameda,APN Book 74, Pages 890 and 891, ParcelNo. I.

The southwesthalf of Site 2 is within the City and County of Sans
Francisco,but the Assessor'sofficehas not assigneda parcel

number.
m

1.4 Site Use

n

The two landfillsites were not open to the public,but were for the use of

m NAS Alamedaand other Naval facilitiesin the Oaklandvicinity.

Duringthe periodsthat the landfillswere in use, recordsof the waste

materialsdepositedat the landfillswere not maintained. In 1980 the U.S.

Navy initiatedthe Navy Assessmentand Controlof InstallationPollutants

Im (NACIP)programto systematicallyidentify,assess,and control

contaminationof the environmentresultingfrom past hazardousmaterials

managementoperations. An InitialAssessmentStudy (IAS)was performedat

NAS Alamedaby Ecologyand Environment,Inc. (E&E, 1983). This report

mm assembledinformationconcerningdisposalpracticesand waste materials

disposedat the two landfillsites. A summaryof this informationfollows.

m
1.4.1 Site I: 1943-1956DisposalArea

mm Waste disposaloperationsat the 1943-1956DisposalArea began during the

early 1940s and continuedthrough1956. The exact quantitiesof wastes

m disposedof at this site are unknown,but have been estimatedat 15,000to

200,000tons. Long-termemployeeshave reportedthat the area receivedall

of the wastes generatedon the base other than those drainedto stormm
sewers. Materialsknown to have beendisposedof at the site includeold

aircraftengines,cookedgarbage,cables,scrapmetal,waste oil, paint
m

waste, solvents,cleaningcompounds,constructiondebris,and radioactive

material.

P

drop

mm
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The disposalmethod reportedlyused consistedof diggingtrenchesto the

m water table, fillingthem with waste, and compactingthe materialwith a

bulldozer. Cover materialwas appliedon an irregularbasis.

I

Based on aerial photographsdated March 24, 1947 (FigureC-2, AppendixC)

and September6, 1949,most of the waste disposalactivityappearsto have
mll

been concentratedin the northernhalf of the site. An aerialphotograph

dated August 14, 1953 shows that by that date the area had been coveredby

I the presentrunways.

Im 1.4.2 Site 2: West Beach Landfill

III The West Beach Landfillservedas the NAS Alamedadisposalarea from
approximately1952 throughMarch 1978. Waste disposaloperationsbegan at

the site in the early 1950swith the disposalof waste chemicaldrums in
Im

the northeastcorner of the site. Disposaloperationsincreasedafter 1956

when waste disposalat the 1943-1956DisposalArea ceased. By the late

1960s and early 1970s,most of the disposalof hazardouswastes at the site

had been discontinued. Disposaloperationsat this landfillceased in

a March 1978.

In additionto wastes from NAS Alameda,this landfillwas used for disposal
iw

of wastes from Oak Knoll Naval Hospital(nowOaklandNaval Hospital);Naval

Supply Center,Oakland;and Treasure Island. Materialsreportedlydisposed

of at the landfillincludedmunicipalgarbage;solvents;oily waste and

sludges;paint waste, strippers,thinners,and sludges;platingwastes;

Nil industrialstrippersand cleaners;acids;mercury;polychlorinatedbiphenyl

(PCB)-contaminatedfluidsand TAC rags; batteries;low-levelradiological

nl wastes; scrap metal; inert ordnance;spoiledfood; asbestos;pesticides;

tear gas agents (CS and CSC); infectiouswaste;creosote;and waste

medicinesand reagents.
w

mm

II
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Estimatesof the amountsof waste in the landfillvary. It has been

m estimatedthat a maximumof 1.6 milliontons of municipalgarbageand

30,000 tons to 500,000tons of hazardouswaste are presentin the landfill.

I

Detailsof these estimatesare availablein the InitialAssessmentStudy

(E&E, 1983),but some of this detailwill be presentedin the following
i

paragraphs.

m Table6-15in AppendixF liststhewastesfromoverhauledaircraftwhich

weredisposedof at thissite. Table6-16listsestimatedvolumesof

am materialsdisposedof by plantmaintenanceand PublicWorkspersonnel.

PCB-contaminatedoil from base transformerswas disposedof, as well asii
approximatelythree tons of PCB-contaminatedoils containedin oil-soaked

TAC rags.
II

Approximately30 cubic yards of infectiouswaste was receivedfrom Oak

Knoll Naval Hospitaleach day.

a Severalhundredpoundsof tear gas agents (CS and CSC) as a loose powder in

containerswere disposedof after the Berkeleystudentriots in 1968 or

1969.
D

Inert ordnancewas also disposedof at the site. Approximatelyfour

II truckloadsof these explosives,rangingin size from 4 feet long and 12

incheswide to smallerammunition,were buried in 1976.

ig

In the late IgTOs a quantityof pesticidescoveredby the Toxic Substances

llm ControlAct (TSCA)and the FederalInsecticide,Fungicide,and Rodenticide

Act (FIFRA)were reportedlydisposedof in an area covering900 to 2,500

square feet. The pesticidesincludedboth solidsand liquidsbut were
Im

primarilysolids that were containedin cardboardcontainers,glass

bottles,and plasticcontainers. No officialrecordsregardingthe various

P types and quantitiesof pesticidesthat were disposedof in the landfill

C  ,nomeEnvironmental
t
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are available. However,previous studiesperformedat the landfilland

mm detectedthe presenceof organochlorinepesticides.

Two unlinedoil sumps into which tankertrucksdrainedwaste oils were

locatedon the site.

m
In 1981, 24,000cubic yards of dredge spoilsfrom the SeaplaneLagoonwere

depositedin the southwestcornerof the site.
lm

Disposalmethodsused at the site reportedlyconsistedof excavatinga

am trenchto the water table,fillingthe trench in with disposalmaterials,

spreadingand compactingthe materialwith a bulldozer,and then covering

the area with the excavatedsoil on an intermittentbasis (E&E, 1983).
lm

A map of the West Beach Landfillwhich originallyappearedin the IAS (E&E,

im 1983) and which shows the estimatedlocationsof some of the hazardous

wastes disposedof at the site is providedas Figure6-7 in AppendixF.

mmm__ The informationused by E&E to developthis map was incomplete. The map

shown as Figure6-7 of AppendixF is not consideredto be accuratebut can

i be used for generalguidance. Additionaldiscussionof disposalmethodsis

providedin Section2.1.2.

m
1.5 AdministrativeOrders

mm On September9, 1983 the CaliforniaRegionalWater QualityControlBoard

(RWQCB)gave noticeto the Navy of a TentativeOrder of Closure

m Requirementsfor the Class II Solid Waste DisposalSite (West Beach

Landfill). The TentativeOrder was followedby Order No. 83-35 on

m September28, 1983. The ClosureRequirementscontainedspecificationsfor
the final cover, the leachatecutoffbarrier,methanegas control,

earthquakedamage control,drainage,and erosioncontrol;and prohibited

m disposalof dredge spoilspendingfurtherreviewby the RWQCB. The order

also set due dates for task completionsand compliancereportsubmittals.
P

im
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On June 30, 1988 the CaliforniaDepartmentof Health Services (DHS) sent

m the Navy a Notice of RemedialActionOrder. This order found that the

landfillsites constituteda nuisancethat is injuriousto healthor

offensiveto the senses. The Navy was orderedto conductremedial
I

activitiesincludinga remedialinvestigationand feasibilitystudy

(RI/FS),and the order outlinedthe requirementsof the RI/FS.
Im

1.6 Site ClosureInformation

i

1.6.1 Site I: 1943-1956DisposalArea

i

The 1943-1956DisposalArea was used for waste disposaluntil 1956, but

closureof the site began in 1952 when plans for the extensionof Runway 12
m

(now Runway 13-31)and Runway7-25 requiredcoveringof much of the site.

An aerialphotographdated August 14, 1953 shows that the presentrunway

m configurationin this formerlandfillarea was completeby that date.

Spoils stockpiledin this area during dredgingoperationsof the late 1940s

were used as fill duringthe 1952 runwayconstruction.

Disposaloperationsapparentlycontinuedin the landfillin the areaswhichm

had not been coveredby runwaysfrom 1952until 1956. In 1956disposal

operationswere moved to the West Beach Landfillwhich had opened
m

immediatelyto the south. The entire 1943-1956DisposalArea was

eventuallycoveredwith soil of an unknowndepth.
i

During the mid-lgSOs,the westernedge of the 1943-1956DisposalArea was

m developedas the West Beach Fleet RecreationArea. At the presenttime,

facilitiesin this area includea baseballdiamond,picnic area, and a

recreationbuilding. The site also includestwo ammunitionstoragem
facilitiesand a pistolrange. A joggingcourseruns the length of the

site.
i

The area is today coveredby an unknowndepth of soil, but no exposedwaste

P is apparent. The perimeterof the landfillis assumedto extend to the

m
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rock seawallat the edge of San FranciscoBay, and the recreational

lmm facilitiesin the area are locateddirectlyon top of the formerwaste

disposalareas.

m
1.6.2 Site 2: West Beach Landfill

JJ Disposaloperationsat the West Beach Landfillended in March 1978. The

Navy developedplans to close the site as a Class II landfillin accordance

m with state and local regulations. Variousinvestigationsand designsfor

closureof the site were completedby contractorsworkingfor the Navy

im during the late 1970s and early 1980s and discussedwith regulatory

agencies;but due to a seriesof difficultiesencounteredat the site, an

approvedplan for closurewas not completed.
¢m

A brief historyof these closureeffortssince 1978 is providedin the

Ill followingparagraphs.

In March 1978, Harding-LawsonAssociates(HLA) submittedthe Sanitary

LandfillSite Study (HLA, 1978) for the West Beach Landfill. Resultsof

chemicalanalysesfrom this study are discussedin Section2.2.2. Wateri
qualitytests indicatedthat pollutingmaterialswere presentin the water

and that leachatewas seepinginto San FranciscoBay from the landfill,but
mm

the concentrationsat the seawallwere not significantlygreaterthan those

_ found in the bay waters adjacentto the site. The reportalso concluded

il that the site cover materialat that time was not adequateto prevent

surfacewater infiltration. This study was submittedin August 1978to the

mm DHS for review.

In June Ig80, the Navy submittedthe Draft SanitaryLandfillClosurePlan
mm

(HLA, 1980) to the RWQCB for review. This plan includedconstructionplans

and specificationsby HLA dated May 30, 1980. The closureconceptwas that

J the existinglandfillsurfacewould be strippedand resurfacedwith one

foot of compactedlow-permeabilityborrowmaterialobtainedfrom the

existingdredgematerialpond, a dike would be constructedto enclosethe

_m
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entire 110-acrearea to accommodatedisposalof futuredredgedmaterial,

im surfacerunoffwould be collectedand disposedof throughstorm drains,and

a continuousgas ventingsystemwould be installedalong the north and east

sides of the landfillto preventlateralmigrationof methane. In the
a

June 13, 1980 meetingbetweenthe RWQCB and the Navy, the RWQCB expressed

concernabout the leachateseepingfrom the landfillto the San Francisco

Im Bay waters in the vicinityof Wells 4 or 5 (seeFigure 2-2). The Navy

agreedto includemeasuresto seal this area.

mm

On September9, 1983, the RWQCB issueda TentativeOrder of Closure

lmm Requirementsfor the West Beach Landfill. The TentativeOrder was followed
by Order No. 83-35 on September28, 1983. The order containedrequirements

for the final cover, the leachatecutoff barrier,methanegas control,
_m

earthquakedamage,drainage,erosioncontrol,and compliancereports.

Commencementof the placementof dredge spoilsonto the landfillwas

in prohibiteduntil the RWQCB could determinethat measuresnecessaryto

protectthe groundwater qualityhad been taken. These measureswere to be

addressedin the NPDES permit application. The completiondate for the

cover and gradingwork was specifiedas October15, 1987.

im
On October 19, 1983, HLA submittedthe ConfirmationStudy (HLA, 1983).

Additionalgroundwater samplinghad been performed. The reportconcluded

m that there did not appearto be significantamountsof hazardousmaterials

in the groundwater, and that the landfillshouldbe closedas a Class II

In site.

mm In June 1985, the Navy notifiedthe RWQCB that the slurrywall and the

seawallrepairshad been completedon OctoberI, 1984. It was also

reportedthat the cover thicknesshad been checkedand found to be less
mm

than the thicknessspecified.

am On November26, 1985, the Navy informedthe RWQCB that the borrow area from

which the cover soil had been taken had been declareda wetlands,and the

additionalcover materialrequiredto meet the cover-thicknessrequirements

IN
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could no longer be taken from this borrowsite. It would be necessaryto

m find an alternatesourceof suitablecover material. On April 25, 1986,

the Navy informedthe RWQCB that the most recent surveyof the cover at the

site had indicatedthat 75,000cubic yards of additionalcover material
a

would be required. The contractorwas at that time spreadingthe 20,000

cubic yards of importedmaterialthat had been located.
==

On March 28, 1986,the Navy submittedas-builtdrawingsof the Solid Waste

a DisposalSystem plans preparedby HLA to the RWQCB (AppendixD,

DrawingC-2). The as-builtdrawingsshow the approximateboundarybetween

all refuse area and dredge spoilsarea, the plans and constructiondetailsof

the perimeterdikes surroundingthe landfill,the 820-footlong slurrywall

along the northwesternshorelineof the landfill,the gas ventingsystem

along the northernand easternpart of the landfill,drainageswalesand

ditches,and the decantweir.
am

On June 11, 1986, the RWQCB requesteda proposalfrom the Navy to address

the problemof pondingat the site. In November1986, the Navy submitted

to the RWQCB interimgradingplans (revisiondated November10, 1986) for

m preventionof ponding. HLA and the Navy would overseethe work. In
January1987, the Navy informedthe RWQCB that the remedialwork to prevent

pondinghad been completedon December15, 1986. As-builtdrawingswere

submitteddated December1986.

== During 1987 and 1988,the Navy communicatedwith the RWQCB concerningthe

possibilityof depositingdredge spoilsfrom nearbyprojectsas cover for

lm the West Beach Landfill. Testingprogramsfor permeabilityand chemical

analyseshave been performed,but no dredge spoilshave been depositedat

the landfilldue to executionscheduleand fundingproblemsof the dredgingm
projects.

== On June 11, 1987, the RWQCB notifiedthe Navy of the SWAT requirementsat

the landfill.
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Historicalaerial photographsof the site since 1978 have been providedin

I AppendixC. These includephotographsdated September14, 1979; June 21,

1983; May 15, 1985; and March 30, 1988. As-builtdrawingsof the closure

work which has been completedare presentedin AppendixD.
m

At the presenttime the West Beach Landfillis surroundedby an earthen

I berm approximately15 feet wide and 5 feet above the surfaceof the

landfill. San FranciscoBay lies approximately30 feet beyondthe berm.

m During recent site visits no exposedareas of organicfill were apparent.

A number of piles of constructiondebriswere apparent,and dredge spoils

a were exposed in the constructedwetlandsin the landfillarea.

The area is moderatelyto well vegetated,primarilyby grasses. The area
n

supportsa diversewildlifeand is known to providenestingareas for

birds.
im

1.7 Certification

I, RichardJ. Greenwood,certifythat the informationcontainedin this

SWAT proposalis completeand accurate,and that the proposalsherein arem
in accordancewith acceptedpractice.

n

S

RichardJ. Greenwood

i CaliforniaRegisteredCivil Engineer

LicenseNumber C041338

m
Mr. Greenwood'sresume is presentedin AppendixE.

m
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2.0 SITE INFORMATION

Im

2.1 Site ConstructionDetails
I

No detailed as-builtplans, specifications,or descriptionsof the original
4Nmm

constructionof the landfillsare availablefor submittalwith the SWAT

proposal. However,a summaryof known constructionproceduresat the sites

Im will be presentedin two sectionswhich follow.

a 2.1.1 Constructionof the 1943-1956DisposalArea

Informationconcerningconstructionof the 1943-1956DisposalArea isi
limited. It is apparentfrom historicalaerialphotographsand early maps

and nauticalcharts that the area occupiedby both of the landfillsites
um

was coveredby the waters of San FranciscoBay prior to 1940 (Figures2-3

through2-6 and FigureC-I in AppendixC). The rock seawall,which today

lies along the southernedge of the OaklandInnerHarbor estuaryat the

northernperimeterof the landfill,has been in place since some time prior

to 1915 (Figure2-3). The seawallwas originallya jetty which protectedam

the harborentranceand includedrailroadtracks along its lengthand piers

at the westernend, approximatelyat the northwestcornerof the present
am

1943-1956DisposalArea site.

m The area of NAS Alamedajust east of the landfillareas,where the main

runwaysare locatedtoday,was also originallyunder water. This area was

m filled in with dredge spoilsduring the late 1930s. A historicalaerial

photographdated February18, 1939 (FigureC-I, AppendixC) shows this fill

operationnearingcompletion. The end of the jetty is also visiblein thismm
photograph,extendingout into the area at the northernperimeterof what

would become the landfill.
mm

Nauticalchartsfrom 1937 and 1942 show that the water depth in the

vicinityof the future 1943-1956DisposalArea variedfrom 4 to 18 feet

d

m

CanomeEnviFonmental



i

15

relativeto mean lower low water shortlybeforeconstructionof the

m landfillbegan. The 1943-1956DisposalArea was originallyfilled in with

dredge spoilsduring the early 1940s,beginningwith the northernpart of

the landfillarea next to the jetty. An aerialphotographtaken some time
IN

during World War II shows disposaloperationsin the northernhalf of the

site, but fillingof the southernhalfwith dredge spoilswas still under

U way. Aerial photographsdated March 24, 1947 (FigureC-2, AppendixC) and

September6, 1949 show disposaloperationsin the northernhalf, but no

m evidenceof disposalin the southernhalf of the site.

The disposalmethod at the site reportedlyconsistedof diggingtrenchesin

the fill soil to the water table, fillingthem with waste, and compacting

the materialwith a bulldozer. Cover materialwas appliedon an irregular
m

basis (E&E, 1983).

m The landfillwas partlycoveredin 1952when the runwayswere extendedto

their presentconfiguration.An aerialphotographdated August 14, 1953

shows the completedrunways,but disposaloperationswere apparently

continuingin the westernand northernportionof the site in the areas

which had not been coveredby the runways. There is no sign in the 1953
m

photographthat fillingwork had begun in the West Beach Landfill.

I Disposaloperationsat the site ended in the mid-lg50s. Closureactivities

are describedin Section1.6.1.

im

2.1.2 Constructionof the West Beach Landfill

mm

Accordingto a reportproducedby the Navy staff,fillingof the West Beach

Landfillbegan in 1956with constructionof the seawallon the south and
m

west sides and hydraulicplacementof 15 to 20 feet of sand fill (Cristi,

1973). Accordingto nauticalchartsdated 1937 and 1942, the water depth
I

Imm

m
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in the area in 1937 and 1938 rangedfrom 8 feet to 20 feet below the mean

el lower low water datum (Figures2-5 and 2-6). The fill operationsin the

area can be seen in progressin the historicalaerialphotographdated

qm May 3, 1957 (FigureC-3, AppendixC).

Accordingto the 1978Harding-Lawsonstudyof the site(HLA,1978),theem
landfillhas beendividedintothreeareas,designatedas AreasA, B, andC

on PlateI of AppendixF. Afterthe initialfillingof the landfillarea
em

with sand,clayeyand sandydredgespoilwas addedin AreasB and C.

B The HLA study concludedthat the disposalof the wastes describedin

Section1.4.2was limitedto Areas A and B. Area B was originallylimited

el to disposalof dredge spoilmaterial,but duringthe late 1970s some refuse

was disposedof in this area. Areas B and C were diked and used for the

disposalof dredge spoil materialin 1970 and 1973. Most of this material
el

came from the Navy pier areas,turningbasin,and entrancechannel,and it

is possiblethat some chemicalcontaminationwas presentin the dredged

material.

el Accordingto the Harding-Lawsonstudy,disposaloperationsconsistedof

excavatingabout 20 feet of the hydraulicsand fill, fillingthe excavation

with waste materialsand excavatedsand, and coveringthe fill with thellm
remainingsand (HLA, 1978). Operationsduringthe late 1970swere

describedby HLA as consistingof excavationof trenchesto just above the
imm

ground water surface,depositingthe waste at the workingface of the

excavation,spreadingand compactingthe waste with a bulldozer,collecting

el the cover material (on-sitedredgeslurrysands and bay mud) by dragline

and front-endloader,spreadingthe cover with a scraper,and track-rolling

ann the cover with bulldozers(HLA, 1978). This latterdescriptionof disposal

operationscorrespondsto the descriptionprovidedin the IAS (E&E, 1983).

The IAS also provideda diagramof where wastes had been disposedat the
el

site (Figure6-7 in AppendixF), but this diagramwas based on incomplete

informationand shouldonly be used for generalguidance.

4
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A study of historicalphotographsrevealssome additionalinformation.

Severalphotographsfrom the late 1960s show a large area of waterB
extendingeastward into the landfillarea from the rock seawallaboutmid-

way up the site area from the southernperimeter. This can be clearlyseen
m

in the aerialphotographdated May 19, 1969 (FigureC-4, AppendixC).

Disposaloperationswere proceedingaroundthe edges of this water area.

m During this periodthere was a culvertthroughthe seawalland this area of

surfacewater was open to tidal action. After 1968 a flap-gatewas

installedon the culvertto stop the tidal action. The area had apparently

been filled by the time of the aerialphotographsdated May 19, 1971 and

B April 30, 1973 (FigureC-5, AppendixC).

Disposaloperationsat the site were discontinuedin March 1978. Closure
I

activitiesat the site are describedin Section1.6.2. The aerial

photographdated September14, 1979 (FigureC-6, AppendixC) shows the site

about one year after disposaloperationswere halted.

Severalstudiesof the site have been performedsince disposaloperations

were discontinued. These includedsoil boringswhich providean indication

of the depth of the fillmaterialat the site. Discussionsof these
m

studiesare presentedin Section2.2.2,and copiesof boring logs are

providedin AppendixB.

2.2 ExistinqChemicalData

B

The two landfillsunder study had no leachatecollectionand removal

U systems,and there are thereforeno recentanalysesof leachateavailable

for submittalwith the SWAT proposal. There have been, however,several

investigationsof the landfillareas since the late 19/0s which have
B

collectedsamplesfor analysis. A summaryof these data on physicaland

chemicalparametersis presentedin the two sectionswhich follow.
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2.2.1 PreviousInvestiqationsat the 1943-1956DisposalArea

i

The 1943-1956DisposalArea (FigureI-2) was investigatedby Wahler

Associates(Wahler)during the VerificationStep ConfirmationStudy
ms

(Wahler,1985),preparedunder the NACIP program. Five permanentground

water monitoringwells were installedalong the westernperimeterof the

mum disposalarea as shown on Figure2-I. The followinganalyseswere

performedon both the soil and groundwater samples:

mm

o Purgeablehydrocarbons;

B
o Base-neutralextractableorganics;

i
o Seventeenmetals;

n o Radiation(grossalpha and gross beta).

Resultsof chemicalanalysesfor inorganicand organicconstituentsin soil

and ground water from the 1943-1956DisposalArea are presentedin Table i

of AppendixA.
mm

The soil samplestest data for inorganicanalysesshow that in most of the

n samples,11 of the 17 metals testedfor were detected,with copper,zinc,

and lead levelsat high concentrations.The organicanalysisresultsof

m the soil samplesfrom Well WA-3 show that it containeda numberof

polynucleararomatichydrocarbons(PAHs)which were not detectedin the

t other samples.

The most significantfindingsof the groundwater analyseswere the
mm

trichloroethylene(TCE),and trans-1,2-dichloroethylene(trans-1,2-DCE)

levelsthat were detectedin samplesfrom Wells WA-I, WA-2, and WA-3.

i Benzenewas detectedat a concentrationof 9 parts per billion (ppb)which

P
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exceedsthe MaximumContaminantlevel of I ppb for drinkingwater

m constituents. Metals were detected in only two of the water samples:zinc

was found in Well WA-I and molybdenumwas found in Well WA-3.

I
Low levels of radiationwere detectedin most of the soil and water

samples.
m

2.2.2 Previous Investigationsat the West Beach Landfill
i

A SanitaryLandfillSite Study was conductedby Harding-LawsonAssociates

m (HLA, 1978) for the West Beach Landfill.

Test boringswere drilledand subsurfaceconditionswere investigatedm
(Figure2-2). It was concludedthat the subsurfacewater generallyflows

acrossthe site from the north and east boundariesto the south and west.

i Data regardingthe influenceof tidal actionon the fluctuationof water

levels in the observationwells was collectedand is containedin Table 2,

AppendixA. Water qualitywas tested from water samplestaken from

selectedpoints,and resultsof the sampleanalysesare containedin Table

m 3, AppendixA. The water qualitytests indicatedthat chemicalswere

presentin the water and that leachatewas seepinginto San FranciscoBay

from the landfill,but the concentrationswere not significantlygreater
m

than those found in the bay waters adjacentto the site.

R The reportstated that the adequacyof the site cover materialto prevent

surfacewater infiltrationwas questionable.

m

During the study, soil gas was monitoredat severalobservationwells. It

was found that the landfillwas generatingmethaneand that in some of them
boringsthe gas concentrationwas at combustiblelevels. Data from the

soilgas study is containedin Tables 4, 5, and 6 of AppendixA.
mm

As part of their ConfirmationStudy, HLA (1983)recommendedand performed

m water samplingon 6 of the original15 observationwells. Sampleswere

4
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D

taken for laboratorytestingusing chain-of-custodyprocedures. The

m testingincludedgas chromatographscans for the EPA's list of 129 priority

pollutants. A copy of these test data is presentedin AppendixA.

Comparisonof this data with their data from the 1978 monitoringwell tests
m

indicatedthat the heavy metalsconcentrationswere about the same as they

were in 1977 (lessthan one part per million). No volatileor base neutral

m fractionswere detected;the acid fractioncontainedonly a trace of

phenol;the total identifiablechlorinatedhydrocarbon(TICH)fraction

m indicateda slighttrace of PCB; and phenolsranged from 10 to 30 ppb.

Based on this analysis,HLA concludedthat it did not appear that

significantamountsof materialswere presentin the landfillat hazardousa

levels. In responseto the recommendationsof the IAS (E&E, 1983),HLA

includedin their ConfirmationStudy the installationof six additional
U

monitoringwells (Figure2-2). Sampleswere taken in these new wells and

also from the severalexistingmonitoringwells constructedin 1976.

m Additionaltest data and resultsare presentedin AppendixA. From

analysisof these samples,HLA concludedthat there did not appearto be

significantamountsof hazardousmaterialsin the groundwater, and that

the landfillshouldbe closedas a Class II site.

i

m

m

i

i

m
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3.0 SOLID WASTE ASSESSMENTMONITORINGPROPOSAL: SAMPLINGPLAN

I

3.1 Objectivesand Procedures

3.1.1 Objectives
a

The samplingand monitoringplan describedin this proposalis designedto

i meet the objectivesof both the SWAT reportwhich must be preparedand the

RI/FS programwhich is under preparationfor NAS Alameda,as describedin

Section1.0.

The specificobjectivesof the plan are the following:
m

I. Determinewhetherthere is a radiationexposurehazardto

m base personnelfrom buriedradioactivematerial in the landfill

areas.

2. Determinewhetherthere is an exposurehazard to station

personnelfrom improperlycoveredcontaminants,especiallyin the
m

fleet recreationarea within Site I, the 1943-1956DisposalArea.

m 3. Determinethe hydrogeologicand physicalcharacteristicsof

the soils at the two sites so that monitoringfacilitiesand

m remedialalternativescan be developed.

mm 4. Determinethe nature and concentrationsof contaminantsin

the ground water which is leavingthe two landfillareas,and

estimatethe rate of flow of groundwater from the sites into San

m FranciscoBay.

am 5. Determinethe tidal influenceon groundwater flow and

direction.
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0

3.1.2 Procedures

U

As discussedin Section1.0, all of the proceduresoutlinedin the Health

and Safety Plan (Canonie,1988b)and the QAPP (Canonie,1988c)volumesof
m

the RI/FS Work Plan for NAS Alamedawill be followedduring the work

describedin this SWAT proposal. These volumesincludedetailed

m descriptionsof drilling,monitoringwell construction,sampling,sample

custody,and laboratoryprocedures.

i

Some of the importantprocedureswhich will be followedat the landfill

m sites are summarizedin the followingsections.

3.1.2.1 DecontaminationStation
mm

A decontaminationarea will be establishedon the westernside of the base

m duringthe work at the landfillsites. This will includea facilityof the

type shown on Figure3-9 for collectingwash water used for decontamina-

(mm_# tion.

The decontaminationof equipmentis necessaryto safeguardworker health,
m

minimizethe possibilityof spreadingof contamination,and protectthe

accuracyof analyticalresultsof samplescollectedwith the equipment.

m All personneland hand-heldmonitoringand samplingequipmentwill be

decontaminatedat each site. (Referto the Healthand Safety Plan for

D decontaminationprocedures.)

The wash waters used for decontaminationwill be collectedand storedin

Departmentof Transportation(DOT)approved55-gallondrums for later

disposal. These drums will be storedeither in the controlledequipment
am

storagearea or at a hazardouswaste storagegeneratoraccumulationpoint

designatedby the Navy ProjectCoordinator. The choice of the appropriate

mm storagearea is subjectto approvalby the Navy ProjectCoordinator.

Samplesof wash water will be analyzedto determinewhetherthe liquidscan

m, be disposedof on-siteor whetherthey will requireoff-sitedisposal.

d
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t

3 1.2.2 OrillinqProcedures

i

All on-sitedrillingwill be conductedusing mobiledrillingtruckscapable

of augering,mud rotarydrilling,air rotarydrilling,or angle boring,and
am

of advancingand retrievingsplit spoonsand core barrels. A continuous

flight,hollow-stemauger will be used to advanceall boringson-site. If

m this method does not prove feasible,then either the mud rotary or air

rotarymethod shall be used.

i

The drillingtrucks,augers,drillingrods, bits, pumps,tubs, circulation

hoses, and any other equipmentwhich will be used during subsurface

investigationswill be steam cleanedprior to its use at the site. All

equipmentused during the drillingof a boreholewill be steam cleaned
m

prior to its reuse at any other boring location.

am 3.1.2.3 SamplinqProcedures

Soil samplesfrom unpavedsites which requireonly shallowsampling(less

than 3-foot depth)will be collectedusing a hand-heldauger and an 18-inch

or 12-inchsplit spoon sampler. Sampleswill be collectedusing the
m

proceduresdescribedin Section5.3.2 of the QualityAssuranceProjectPlan

(QAPP). Surfacesoil samplescollectedfrom depthsof 0 to 6 inchesbelow

nil ground surfacewill be collectedby drivingbrass tubes intothe soils or

by collectingloose soil from the surface.

i

Soil samplesfrom exploratoryboringsand monitoringwell locationswill be

m continuouslyobtainedusing a combinationof a split spoon sampler (2-inch

insidediameter,24-incheslong) and an NX-sizedor g4-millimeterdiameter

core sampler. If the geologicconditionsappearto be similarthroughout
m

the site, soil sampleswill be continuouslycollectedto a depth of at

least 50 feet, but below 50 feet may be collectedat five-footintervals

mm and/or at each distinctchange in lithology. Split spoon sampleswill be

obtainedby advancingthe samplerahead of the hollow-stemaugers and

p drivingthe samplerintoundisturbedsoil below the mouth of the augers.

d
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The sampleris driven into the groundwith a 140 pound hammerwhich is

a repeatedlyraised 30 inchesand droppedonto the top of the sampler. The

sampleris advancedto a predetermineddepth,and then withdrawnand opened

to retrievethe soil sample. The depth intervalswhere split spoon samples

are collectedwill be determinedon a site-by-sitebasis. Soil samplescan

be obtainedfrom the desireddepth intervalusing this method.
In

The core samplercan be used with eitherhollow stem auger or rotary

n drillingmethods. Where the hollow stem auger is used, this samplerrests

insidethe hollow sectionof the auger and is advancedsimultaneouslyinto

U undisturbedsoils with the penetrationof the auger duringdrilling. This

devicewill be used for lithologicpurposesand betweenareas where split

spoon samplesare obtained.
m

After the split spoon or core sampleris retrievedand opened,the sample

n recoverywill be measuredand recorded. The physicalcharacteristicsof

the soils will be describedon the field boringlog using the UnifiedSoils

ClassificationSystem.

The soil sampleswill be retainedin labeledcore boxes exceptfor thosem
sampleswhich are sent to the laboratoryfor analysis. The sampleswill be

retainedin the core boxes until the RWQCB acceptsand approvesthe SWAT
m

Report. Soil samplesfrom boringswhich are determinedby the analytical

laboratoryto be contaminatedwill be disposedof in 90 days.
m

At the depth intervalswhere soil samplesfor chemicalanalysisare

an required,the split spoonwill be loadedwith brass tubes. Duringdrilling

activities,the OrganicVapor Analyzer(OVA) and observationsof the other

soil characteristicssuch as discolorationwill be used to determinewhich
R

sampleswill be sent to the laboratory.

mJ Upon samplerecovery,the brass tubes containingthe soil samplewill be

removedfrom the split spoon,the ends sealedwith aluminumfoil and

plasticend caps, and then securelytaped closed. Once collected,the

m
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sampleswill be marked with a unique samplenumber,loggedonto a chain-of-

m custodyform, placedon ice in a cooler,and sent to a State of California

approvedlaboratoryfor analysis. Chain-of-custodyproceduresare

identifiedin Section6.1.2 of the QAPP.
i

After the collectionof each sample,the samplerswill be decontaminated

u prior to reuse. The primarydecontaminationprocesswill be steam

cleaning. An alternativedecontaminationprocessconsistsof placingthe

m samplersinto a washtubcontainingAlconoxdetergentand tap water, and

cleaningthe them with a brush. Next, the samplerswill be rinsedwith tap

water to removeall soap, and rinsedwith hexaneto remove any residualm
contaminants. The waste hexanewill be collectedand containerizedfor

properdisposal. The samplerswill be thoroughlyrinsedwith deionized

water and allowedto air dry.

Thin-walledtube samplers,if feasible,will be used to collectundisturbed

soil samplesfor engineeringparameteranalysis. An undisturbedsoil

samplewill be collectedby hydraulicallyadvancinga 24-inchlong, 3-inch

outsidediameter,thin-walledsamplerahead of the augers. After the

sample has been retrieved,the ends of the samplerwill be sealedwith
a

aluminumfoil and taped to retainthe soil sample and to preservethe water

contentin the soil. The outsideof the tube will be indeliblymarkedwith

m the site name, boringnumber,and depth at which collected. The samples

will be recordedusing chain-of-custodyproceduresand sent to the

a appropriatesoils laboratoryfor analyses.

Surfacewater sampleswill be collectedusing eitherMethod Ill-l:a

SamplingSurfaceWaters Using a Dipperor Other TransferDeviceor Method

III-2: Use of Pond SamplerFor the Collectionof SurfaceWater Samples.
m

Method Ill-1 employsthe use of a stainlesssteel or Teflon containerwhich

can be used to transferliquid samplesfrom their sourceto a sample

u bottle. Using this method preventsunnecessarycontaminationof the outer

I
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surfaceof the samplebottle that occurswhen the bottle is placed directly

m into the liquidmedium. This method also allows a sample to be taken by a

technicianwithoutthe technicianphysicallycontactingthe sampling

a medium.

m Method III-2 is a modificationof Method Ill-1. This method utilizesthe

same type of containeras Method III-1 and adds an extensionhandlewhich

allows retrievalof samplesfrom areas beyond the normalreach of a
m

technician. This method can be usefulwhen water samplesare collected

from piers or the deck of a floatingsamplingplatform.
ml

_ Groundwater sampleswill be collectedfrom wells using the methods

a describedin Section5.3.3 of the QAPP.

IB All samplingequipmentwill be decontaminatedbefore use and prior to

reuse. The decontaminationprocedureto be used employsthe steps

describedin the decontaminationof split spoons.

3.1.2.4 MonitoringWell Construction
m

The constructionof monitoringwells is describedin detail in Section4.0

I of the QAPP. Figures3-4 through3-7 shows the generalizedwell

constructionfeatures.

m

All monitoringwells will be surveyedand tied into existingbenchmarksto

provideproper elevationcontrol. This will allow an evaluationof ground

water flow patternsand tidal influences.

m

m

m
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3.2 Site 1: 1943-1956DisposalArea MonitoringProposal
g

3.2.1 Site Reconnaissance

R

A site reconnaissancewill be performedat the 1943-1956DisposalArea to

m familiarizefield personnelwith the work area, identifyall potentialwork
hazardsand obstructions,locateand designatespecificsamplinglocations,

and define site-specifichealth and safetyprocedures.
m

A radiationsurveywill be conductedat the 1943-1956DisposalArea to

all determinewhetherany exposurehazardto personnelworkingat the landfill

exists. A samplinggrid with a 200-footspacingwill be established

(Figure3-1) and a Geiger-Mullerdetectorwill be used to record

measurementstaken at each of the nodes. The field crew will carry a

a Geiger-Mullerdetectorand flame ionizationdetector (FID) deviceduring
the establishmentof the grid, and measurementswill be taken and recorded

_ as the grid is established. Any readingabove acceptablelevelswith
eitherdevice will cause immediatecessationof activity in that area.

During the radiationsurvey,the Geiger-Mullerdetectorwill also obtain

m continuousreadingsalong each grid line betweeneach nodal point for the

purposeof detectingpotentiallyhigher radiationreadingsbetweenthese

I points. (Referto the RI/FS Healthand Safety Plan for acceptableworking

levels.) If no dangerousanomaliesare detected,then the area will be

m clearedfor work.

Soil boring and monitoringwell locationswill be identifiedand marked
am

with numberedwooden stakes. Personneland equipmentdecontaminationareas

will be selectedduring this phase. The equipmentdecontaminationpit

m (Figure3-9), or an equivalentdesign,will be constructedbeforedrilling

activitiesbegin.

m

U
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3.2.1.1 Geophysical Surveying

N

Geophysical surveys will be conducted at the 1943-1956 Disposal Area to

initially characterize subsurface conditions. These surveys will also beR
used to locate buried waste chemical drums and to delineate the boundaries

of the drum disposal areas. These surveys will be implemented throughout

the disposal area with the exception of the NASAlameda runways and other

restricted areas. The geophysical field methods that are most applicable

i for identifyingsubsurfaceanomaliesin landfillareas include

magnetometry,electromagnetics(EM), and ground penetratingradar (GPR).

a However,becauseof the highlyvariable,heterogeneousnature of fill

materialswithin the landfillarea and underlyingsubsurfaceconditions,

i the most feasiblemethods for definingthese anomalieswill be magnetometry

and electromagnetics.At this time, ground penetratingradar is not

considereda feasiblegeophysicaltool becauseof severalsite-specific
m

influencingfactors,such as the shallowgroundwater table, and the

shallowdepth and highly conductivenature of the bay mud.4
I

Both magnetometryand electromagneticsmethodswill be performedusing

m portableinstrumentationwithoutany direct groundcontact. Surveypoints

for each field measurementwill be establishedalong a grid systemwith

I regularly-spacedintervals. Data obtainedduringthese surveyswill be

temporarilystored in a portabledata logger systemand then reduced,

interpreted,and presentedin the form of magnetic intensityand/or
m

magneticgradientcontourmaps. These maps will illustratethe locations

of any buried drums and/orother subsurfaceanomalies.
a

The grid spacingintervalfor each geophysicalmethod used will be designed

m by a specialistin geophysicalsurveyingafter a review of the data

concerningpast waste disposalpracticesand the data from previoussoil

m borings.

i
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3.2.2 Soil Sampling
N

3.2.2.1 Samplingof SurfaceSoils

a

As stated in Section1.6.1,the westernedge of the 1943-1956DisposalArea

S was developedin the mid-1950sas the West Beach Fleet RecreationArea.

Activitiesthat occur in the area includebaseball,picnicking,and

jogging. If surfacecontaminantsare present,significantdirect contact
ill

exposureto surfacesoils could occur while engagingin these activities.

The disposalarea was reportedlycoveredwith soil after landfilling

m operationshad ceased;however,the depth of cover and the sourceof the

soil are not documented. From the past disposalpracticesand the nature

III of wastes depositedat the site, the potentialfor residualcontamination

exists. Samplingand analysisof surfacesoils are necessaryto determine

S whethercontaminantssuch as metals,PAHs, and PCBs, all of which adsorb

stronglyto soil particulates,are presentin the surfacesoils.

The radiationsurveygrid establishedduring the site reconnaissancephase

(Figure3-1) will be utilizedto conducta surfacesoil samplingprogram.

m Surfacesoil samplesfrom zero to six inches in depth will be collectedat

the node pointsof the grid, exceptat node pointswhich are locatedin

I paved areas. These sampleswill be analyzedfor the parameterslisted in

Table 3-1 to determinewhetherthe surfacesoils in this area presenta

iIi hazard to the people using this area for recreationalpurposes. In

addition,surfacesoil sampleswill be collectedat the locationof each

soil boringprior to the set-upof drillingequipmentat the location.
g

3.2.2.2 Soil Boringsand Soil Sampling
m

Monitoringwells, which are discussedin Section3.2.3,will be locatedin

Q sets of two or three adjacentwells at a seriesof locationswhich form a

ring aroundboth the 1943-1956DisposalArea and the West Beach Landfill

immediatelyoutsidethe perimeterof the landfills(Figure3-3).

i
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Prior to well installation,two exploratoryboringswill be drilledat the

m northerncornersof the 1943-1956DisposalArea to evaluatethe Merritt

Sand Formationand providedata for designingthe deep monitoringwells.

e Additionalexploratoryboringswill be considered,if additionalgeologic

informationis needed. The locationsof the exploratoryborings,including

Im two additionallocations,are shown on Figure3-3.

At least one soil boringfor the purposeof soil samplingwill be completed(m
at each of the locationsof a set of monitoringwells before the monitoring

wells are installed. Whereverpractical,upon completionof drilling,the

a soil sample boringwill be convertedimmediatelyinto one of the monitoring

wells plannedfor that location.

m

Actual monitoringwell and boring locationswill be determinedin the field

m during the site reconnaissancephase. All preparationwork (see Section

3.2.1)must be completedbefore field samplingcan begin.

d
a

Soil sample boringsand monitoringwells will be placedto facilitatethe

detectionof contaminantsleachingfrom the disposalarea. At each

m locationwhere a set of three monitoringwells is planned,the soil sample

boringwill be advancedto the bottomof the Merritt Sand Formation,which

U lies beneaththe bay mud. At locationswhere a set of two monitoringwells

is planned,the deeperwell will be screenedin the upper portionof the

Q MerrittSand Formation. The soil sampleboringsat these locationswill

penetratethe MerrittSand Formation,but may not extendto the bottom of

that formation. At two of the monitoringwell locationsproposed in the
0

upgradientwell area (Figure3-3), only one well is planned,and this well

will be screenedin the uppermostwater bearingzone. At these two

m locationsthe soil sample boringwill be advancedonly until the bay mud is

encountered. Since detailedlithologiclogs will be required,continuous

u soil samplesfor physicalcharacterizationwill be collectedduring each

soil sample boring. At the depth intervalswhere samplesfor chemical

analysisare required,brass tubes will be loaded into the sampler.

Im
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particlesize analyses,includingthe sieve analysisand hydrometermethods

m using the ASTM Method 422-63 protocol,will be performedon each distinct

lithologicunit at each boring locationfor soil classificationand well

m designpurposes. The designof well filter packs and screen slot widths

will considerthe resultsof the particlesize analysesof soil samples

m from previoussoil borings.

Samplingactivitieswill also be performedimmediatelyoffshorealong the
im

west side of the landfillto check for contaminationwithin the bay

sediments. If the chemicalanalysesrevealsigns of contamination,then

bioassaytestingwill also be performed.

m Split spoon samplersloadedwith brass tubes will be used to collectsoil

samplesfor contaminantanalyses. Samplepreparationis describedin

m Section3.1.2.3. Thin-walledtube samplers,if feasible,will be used to

collectundisturbedsoil samplesfor physicalpropertyanalyses. The types

of chemicalanalysesto be performedon soil samplesare presentedin

Table 3-1. The sampleswill be analyzedaccordingto the methods listed in

Table 3-3.
I

All drillingactivitiesat the 1943-1956DisposalArea will be monitored

i with an OVA meter, a combinationoxygen and lower explosivelimit detector,

and a Geiger-Mullerdetector. (Referto the Health and Safety Plan for

m more detailed information.)

3.2.3 MonitoringWell Installationi

Monitoringwells will be installedat locationsapproximately500 feet

m apart forminga ring around both the 1943-1956DisposalArea and the West

Beach Landfill (Figure3-3). This ring will be locatedjust outsidethe

m estimatedperimeterof the landfillareas. At each of these locations,at

least two monitoringwells will be installed: one extendingdown to the

bay mud and screenedwithin the uppermostwater bearingzone (Figure3-4)

and one extendingthroughthe bay mud into the secondwater bearingzone

m
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(theMerrittSand Formation)and screenedonly within the upper portionof

i that second zone (Figure3-5). At a minimum of four of the well locations,

a third monitoringwell will be installedand screenedwithin the lower

m portionof the MerrittSand (Figure3-6). A cross sectionshowingthese

variouswell types is providedon Figure3-8, and well locationsare shown

on Figure 3-3.
m

For the purposesof aquifertesting,at least four 4-inchdiameter
i

monitoringwells will also be installedalong the landfillperimetersand

upgradientof the landfills. These wells will be screenedthroughoutthe

i MerrittSand (Figure3-7). The locationsof these wells are shown on

Figure 3-3.

U

Before installing each deep monitoring well, the upper water-bearing zone

in each well will be sealed off by the placementof a conductorcasing.i
After the conductorcasing is positionedinto the borehole,the annulus

,# betweenthe casingand boreholewill be sealedwith a cement-bentonite
i

grout using tremiemethods. Illustrationsof the casing are shown on

Figures3-5 through3-7.
a

The wells will be installedto allow continuingmonitoringof groundwater

i levelsand collectionof groundwater samples. Specificwell construction

materialsand proceduresare describedin the QAPP. Generalizedwell

constructiondiagramsare presentedon Figures3-4 through3-?. The actuali
depth of screen placementwill be determinedin the field based on the

hydrogeologiccharacteristicsrevealedby the soil sample boringsat each

location. (See Section3.2.2.2.)

i The rationalefor monitoringwell locationsand depths is presentedin

Section3.5.

i
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3.2.4 GroundWater Sampling
I

Groundwater sampleswill be collectedfrom each of the wells installedat

m the locationsshown on Figure3-3. Samplesfrom the wells around the 1943-

1956 DisposalArea will be analyzedfor the parameterslisted in Table 3-1

m accordingto the methods listed in Table 3-3. The analyticalresultsof

these sampleswill be evaluatedto determinewhetherany contaminationis

presentin the groundwater in that area.i

Groundwater sampleswill be collectedfrom monitoringwells after the well
I

has been installed,developed,and alloweda sufficientrecoverytime.

Water level measurementswill be taken and recordedat each well prior to

m purgingand sampling. A sufficientnumberof water sampleswill be

collectedto allow for the analysisof the ground water parameterslisted

i on Table 3-1. Refer to the QAPP for informationregardingwell purgingand

sample collectionprocedures. The types of samplesto be collectedand the

i_ preservationmethod for these samplesare also listed in the QAPP.

A seriesof pressuretransducersplaced in certainmonitoringwells will be
m

employedto measurethe tidal influencesin the landfill. These

transducerswill be connectedto a data loggerto recordsystematicwater

m level measurements. Measurementswill be recordedfor two 48-hourperiods,

once during a period of the monthlyhigh tides and a second time duringa

m periodof the monthlylow tides.

3.3 Site 2: West Beach LandfillMonitoringProposalm

3.3.1 Site Reconnaissance
m

A site reconnaissancewill be performedat the West Beach Landfillto

m familiarizefield personnelwith the work area, identifyall potentialwork

hazardsand obstructions,locateand designatespecificsamplinglocations,

and definesite-specifichealthand safety procedures.

m
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A radiationsurveywill be conductedat the West Beach Landfillto

i determinewhether any exposurehazard to personnelworkingat the landfill

exists. A samplinggrid with a 200-footspacing(Figure3-2) will be

m establishedand a Geiger-Mullerdetectorwill be used to record

measurementstaken at each of the nodes. The field crew will carry a

i Geiger-Mullerdetectorand FID device during the establishmentof the grid,

and measurementswill be taken and recordedas the grid is established.

Any readingabove the acceptablelevels identifiedin the Health and Safety
i

Plan with either devicewill cause immediatecessationof activity in that

area. Refer to the Health and SafetyPlan for the specificaction levels.

If no dangerousanomaliesare detected,then the area will be clearedfor

work.

i

Soil boring and monitoringwell installationlocationswill be identified

i and marked with numberedwooden stakes. Personneland equipment
decontaminationareas will be selectedduringthis phase. The equipment

decontaminationpit (Figure3-9) will be constructedbefore drilling

activitiesbegin.

i 3.3.1.1 GeophysicalSurveying

i Geophysicalsurveyswill be conductedat the West Beach Landfillto locate

any buriedwaste chemicaldrums or other subsurfaceanomaliesand to

i delineatethe boundariesof such areas. These surveyswill be implemented

in suspectedareas of earlierdrum disposal,reportedlylocated,in the

northernand easternportionsof the landfill,as shown on Figure6-7 in
i

AppendixF. The geophysicalfield methodsthat are most applicablein

identifyingburied drum locationsincludemagnetometry,electromagnetics

m (EM), and ground penetratingradar (GPR). However,becauseof the highly

variable,heterogeneousnature of fill materialswithin the landfillarea

m and subsurfaceconditions,the most feasiblemethodsfor locatingthese

drums are magnetometryand electromagnetics.Ground penetratingradar is

m
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not considereda feasiblegeophysicalreconnaissancemethod becauseof

i severalinfluencingfactors,such as the shallowgroundwater table, and

the shallowdepth and highly conductivenature of the bay mud.

m

Both magnetometryand electromagneticsmethodswill be performedusing

m portableinstrumentationwithoutany direct ground contact. Surveypoints

for each measurementwill be establishedusing a grid systemwith

regularly-spacedintervals. Data obtainedduringthese surveyswill

temporarilystored in a portabledata logger systemand then reduced,

interpreted,and presentedin the form of magnetic intensityand/or

magneticgradientcontourmaps. These maps will illustratethe locations

of the buried drums and/orother subsurfaceanomalies.

m

The grid spacingintervalfor each geophysicalmethod used will be designed

a by a specialistin geophysicalsurveyingafter a reviewof the data

concerningpast waste disposalpracticesand the data from previoussoil

m,# borings. A more concentratedgrid systemwith smallerintervalswill be
used in areas where disposalof chemicaldrums and inert ordnancehas been

reported,as shown in Figure6-7 in AppendixF.

3.3.2 Soil Boringsand Soil Sampling
m

Monitoringwells at the West Beach Landfillwill be installedin sets of

two adjacentwells at a series of locationswhich form a ring around both

landfills. This is describedin Sections3.2.3 and 3.3.3 and locationsare

shown on Figure3-3.
m

Surfacesoil sampleswill be collectedat the locationof each soil boring

m prior to set-upof drillingequipmentat the location.

i Prior to well installation,two exploratoryboringswill be drilledat the

southerncornersof the West Beach landfillto evaluatethe MerrittSand

Formationand providedata for designingthe deep monitoringwells.
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Additionalexploratoryboringswill be considered,if additionalgeologic

a informationis needed. The locationsof the exploratoryborings,including

two additionallocations,are shown on Figure3-3.

i

At least one soil boring for the purposeof soil samplingwill be completed

at each of the locationsof a set of monitoringwells beforethe monitoring

wells are installed. Whereverpractical,upon completionof drilling,the

soil sampleboringwill be convertedimmediatelyinto one of the monitoring
m

wells plannedfor that location.

i Actualmonitoringwell and boring locationswill be determinedin the field

during the site reconnaissancephase. All preparationwork (see

a Section3.3.1)must be completedbefore field samplingcan begin.

Soil sample boringsand monitoringwell pairs will be placed immediatelymm

outsidethe landfillberm to facilitatethe detectionof contaminants

d leachingfrom the landfill. Samplingwill followthe proceduresdescribed
m

in Section3.2.2.2.

i Samplingactivitieswill also be performedimmediatelyoffshorealong the

west side of the landfillto check for contaminationwithin the bay

U sediments. If the chemicalanalysesrevealsigns of contamination,then

bioassaytestingwill also be performed.

I
The types of chemicalanalysesto be performedon soil samplesis presented

in Table 3-2. The sampleswill be analyzedaccordingto the methodslisted

in Table 3-3.

am All boring activitiesat the West Beach Landfillwill be monitoredwith an

OVA meter, a combinationoxygen and lower explosivelimit detector,and a

m Geiger-Mullerdetector. Refer to the Healthand Safety Plan for more

detailedinformation.

m
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3.3.3 MonitoringWell Installation
mm

Installationof monitoringwells at the West Beach landfillwill follow the

m same proceduresdescribedfor the 1943-1956DisposalArea in Section3.2.3.

mm Monitoringwells will be installedat locationswhich form a ring around

both landfills(Figure3-3). This ring will be locatedjust outsidethe

perimeterof the landfill. On the west and south perimetersthe monitoring
m

wells will be locatedbetweenthe dike and the rock seawall.

m At each of these locations,the monitoringwells will be installedas

describedin Section3.2.3 and shown on Figures3-3 through3-8. The

m actual depth of screenplacementwill be determinedin the field from the

hydrogeologiccharacteristicsrevealedby the soil sampleboringsat each

i location.

d The rationalefor monitoringwell locationsand depths is presentedin
I

Section3.5.

im 3.3.4 Ground Water Sampling

m Groundwater sampleswill be collectedfrom each of the wells installedat

the locationsshown on Figure 3-3. Samplesfrom wells around the West

m Beach landfillwill be analyzedfor the parameterslisted in Table 3-2

accordingto the methodslisted in Table 3-3. The analyticalresultsof

these sampleswill be evaluatedto determineif any contaminationis
m

presentin the groundwater in that area.

im Groundwater sampleswill be collectedfrom monitoringwells after each

well has been installed,developed,and alloweda sufficientrecoverytime.

Im Water level measurementswill be taken and recordedat each well prior to

purgingand sampling. A sufficientnumberof water sampleswill be

m
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collectedto allow for the analysisof the groundwater parameterslisted

I on Table 3-2. Refer to the QAPP for informationregardingwell purging

and samplecollectionprocedures. The types of samplesto be collectedand

am the preservationmethod for these samplesare also listed in the QAPP.

A seriesof pressuretransducersplaced in certainmonitoringwells will bem

employedto measure the tidal influencesin the landfill. These

transducerswill be connectedto a data loggerto recordsystematicwater

levelmeasurements. Measurementswill be recordedfor two 48-hourperiods,

once during a periodof the monthlyhigh tides and a second time duringa
i

period of the monthly low tides.

am 3.3.5 SurfaceWater and SedimentSampling

m Surfacewater and sedimentsampleswill be collectedfor chemicalanalysis

from all wetlandsponds in the West Beach Landfillarea. The purposefor

j evaluatingthe surfacewater qualityand sedimentsin this area is to
mm

determinethe potentialrisks to wildlifepopulationsthat live or feed in

thesewetlands. These sampleswill be analyzedfor the parameterslisted

mm in Table 3-3.

g The flat hydraulicgradientat the landfillsites indicatesthat ground

water seepageis probablyat a slow rate of flow. Further,observationsof

B tidal action in monitoringwells over 100 feet insidethe seawallsindicate

that the mixing of ground water and tidal flows is takingplace well inside

the seawall. Finally,conditionsnext to the seawalls,includingstrong

wave action and tidal currents,will producerapid mixing at the seawall

face.
m

Previoussamplingof surfacewater next to the rock seawallshas indicated

m that no significantdifferencewas evidentbetweenwater samplestaken next

to the seawallsand samplesof San FranciscoBay water collectedfarther

offshorein the vicinity(HLA, 1978).

m
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3.3.6 Bioassaysand BioaccumulationStudies
am

Bioassaysand bioaccumulationstudieswill be performedon sedimentsfrom

the wetlandarea if elevatedlevelsof contaminantswith high

bioaccumulationfactor (eg, organochlorinepesticides,PCBs, and metals)

am are found during the initialanalysesof the sediments. Elevatedlevels

refer to specificlevels that exceed AmbientWater QualityCriteria.

Bioassaysare needed to evaluatepotentialimpactson the ecological
i

communitiesof the area and are also useful for determiningif chemicals

presentat the site are at concentrationsthat are toxic to species

em inhabitingthe NAS Alamedaarea. Bioassaysare indicatedon Table 3-3.

i 3.3.7 Tissue Residue Analyses

i Tissue residueanalyseswill be performedto evaluate if chemicals

associatedwith the site are accumulatingin the food chain. Severalof

d the chemicalspotentiallypresentat the site are known to bioaccumulatein
i

benthicspeciesto concentrationsmuch higher than those in the surrounding

water. Animalsfeedingon benthiclife that has bioaccumulatedchemicals

i could potentiallyreceivehigh doses of chemicalsin food even if

concentrationsin the surroundingwastes are low or undetectable. The

m speciesat greatestrisk from such food chain exposureare those near the

top of the food chain, includingCalifornialeast terns and brown pelicans,

mmm and other speciesof shorebirds.

The tissue residueanalyseswill be accomplishedby collectingbenthic

speciesfrom the West Beach Landfillwetlandarea for chemicalanalyses.

Backgroundsamplesof similarspecieswill also be collectedfrom nearby

m wetlandareas along the bay margin. Whole body chemicalconcentrationsand

concentrationsin edible tissueswill be measured for the human health

m assessmentand will be reportedas dry weight. The lipid contentand

moisturepercentagewill also be measured. The size and age of the benthic

specieswill be determined.

m
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3.4 Up_radientMonitoringWells
in

The one-mileradiusfrom the two landfillsites is shown on Figure1-3.

im Monitoringwells are proposedat eleven locationsupgradientfrom the sites

within this radius,at the locationsshown on Figure 3-3. At seven of

am these locations,a set of two monitoringwells will be installedas

describedin Section3.2.3 and shown on Figure3-8. One soil sample boring

will be completedto the bottomof the MerrittSand Formationat each of
Ill

these locationsprior to monitoringwell construction. At the remaining

five locationsonly one monitoringwell will be constructedat each

Ill location,and these will be screenedwithin the uppermostwater bearing

zone only. The soil sample boringsat these locationswill be advanced

Ill only until the bay mud is encountered.

Ill Surfacesoil sampleswill be collectedat the locationof each soil boring

prior to the set-up of drillingequipmentat the location. Soil boringsat

these locationswill also serve for the collectionof backgroundsoilil
samples.

Ill Soil and water samplingat these locationswill be conductedas described

in Sections3.2.2 and 3.2.4, and as summarizedin Tables 3-1 and 3-3.

a

No pressuretransducersfor measuringtidal influencesare proposedfor

U these locations.

In addition to providing wells for determining background water quality,a
these locations will also aid in determining the ground water flow

directions near the vicinity of the landfills.
U

il

il
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3.5 MonitoringProgramRationale

3.5.1 MonitoringWell Locations

R

There is no disputethat hazardousmaterialshave been depositedin the

1943-1956DisposalArea (Site 1) and the West Beach Landfill(Site 2).
i

While additionalinformationabout the nature and quantitiesof these

wastes would be of value, this proposaldoes not includedrillingwithin

m the landfillareas. To identifyand delineatethe interiorareas of the

landfills,the landfillswill be initiallycharacterizedusing surface

B geophysicalreconnaissancetools,as describedin Sections3.2.1.1and

3.3.1.1. Summariesof previoussamplingwithin the landfillshave been

mm providedin Sections2.2.1 and 2.2.2, on Figures2-1 and 2-2, and in
AppendixA. It is anticipatedthat soil boringsand/ormonitoringwells

may be requiredafter the preliminarydata from geophysicalsurveysand

perimetersamplinghave been evaluated.

4

m The monitoringprogrampresentedin this SWAT proposalhas concentrated,

therefore,on determiningthe types and amountsof any contaminants

I leachingfrom the landfill. The sites will be ringedwith monitoringwells

locatedjust outsidethe landfillareas to detectemanatingplumes. Tidal

influencewill also be evaluated.m

At most of the monitoringwell locationsa set of two adjacentwells will
R

be installed. The first of these two wells will be screenedwithin the

uppermostwater bearingzone, and the bottom of this well will be

m positionedat the top of the bay mud (Figure3-4).

m The secondmonitoringwell will be screenedwithin the upper portionof

MerrittSand Formationor secondwater-bearingzone underlyingthe bay mud

m (Figure3-5). The bay mud shouldact as an aquitardbetweenthe uppermost

water bearingzone and the secondwater bearingzone. This seconddeeper

well will providea means of samplingthe secondwater bearingzone

separately,becauseof the sealingof the upper water bearingzone.

m
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'V
As describedin Section3.2.3,a third monitoringwell will be installedat

m a minimumof four of the monitoringwell pair locations. This third well

will be screenedwithin the lower portionof the secondwater bearingzone

Imm (Figure3-6).

A minimumof four 4-inch diametermonitoringwells that will beimm
specificallydesignedfor aquifertestingwill be installedat locations

along and upgradientof the landfillboundaries. The wells will be
m

screenedthroughoutthe secondwater bearingzone (Figure3-7).

m 3.5.2 Hydrogeologyat NAS Alameda

m 3.5.2.1 RegionalGeology

The San FranciscoBay region is tectonicallydominatedby many thrusts,D
reversefaults,and folds of Pliocene-Quaternaryage which exist within

4 what is now a dominantstrike-slipenvironment(Hart,Hirschfeld,and
mm

Schulz,1982).

Im Subsidenceof the structuraltrough containingSan FranciscoBay occurred

in the Pleistoceneand Holoceneepochs,and probablycontinuestoday.

m Upliftand erosionof the CoastalRange during the late Cenozoictime

contributedto much of the nonmarinedepositsunderlyingbay mud.

me
The Franciscanmelange, the bedrockunderlyingthe site area, consistsof a

matrix of shearedrock materialcontainingblocks of variousrock types:
a

sandstone,greenstone,chert,and serpentinite. This melangeis, in some

areas,overlainby metamorphosedvolcanicrocks and depositsof chert or

am sandstone(Rice,Smith, and Strand,1976).

mm Coveringthe FranciscanAssemblageis a veneer of younger,relatively

undeformedsedimentarysoil formations. These youngersedimentsrange in

age from late Cretaceousto Quaternary. These sedimentsare partially

V derivedfrom the FranciscanAssemblageand frequentlyincludeFranciscan

m
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metamorphosed chert as part of their clastic component. Other major

m componentsof these sedimentsoriginatedinlandand were carried into the

Bay by the Sacramentoand San JoaquinRivers.

m

The sedimentaryformationsin the Bay regioncan be dividedinto five

distinctunits. The oldest and deepestof these are the Alameda,San
i

Antonio,and Posey Formationswhich are dominatedby stiff clays but which

also containlayers of silts and sands. These three formationsare
i

collectivelyreferredto as Old Bay Clays. Sea level fluctuationsof as

much as 300 feet, due to as many as three glacialcycles of advanceand

i retreatduring the depositionof these Old Bay Clays, resultedin dense

consolidation.

no

Sea level loweringsubsequentto the depositionof the Old Bay Clays

resultedin erosionof these exposeddeposits. The eroded valleyswerei
then largelyinfilledby the windblownMerrittSand, which also blanketed

many areas betweenthe eroded valleys.
m_

Subsequentto the depositionof the aeolianMerritt Sand Formation,the sea

m level graduallyrose to its presentelevation,floodingthe Bay and

resultingin the depositionof a marine deposit. This marine deposit,also

m known as Young Bay Mud, coversmuch of the bay basin to depthsof as much

as 120 feet, and its depositioncontinuestoday.

3.5.2.2 Site Geology

i
The site lies adjacentto the San FranciscoBay and is underlainby at

least part of all five formations,as outlinedin Section3.5.2.1. However

m the major formationsof interestare the artificialfill, the Bay Mud, and

the Merritt Sand. A regionalgeologicmap is shown on Figure3-11. A

i geologiccross sectionis shown in Figure3-12.

P

mm
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3.5.2.2.1 ArtificialFill
i

The site was claimedfrom Bay waters by placingfill consistingof refuse,

m bay mud, and sand. The compositionvaries from locationto location.

Becauseof the source of fill material,it is often difficultto

m distinguishthe fill from the Bay Mud or the MerrittSand. In most

locationsthe fill is underlainby bay mud.

m
3.5.2.2.2 Bay Mud

The uppermostnaturalsoil at the site is bay mud, which extendsto depths

of approximately25 feet. The Bay Mud Formationis composedof dark gray

m to olive gray low to moderate organicclay that is frequentlywater

saturated,highlyplastic,highly sensitivedue to the salinedepositional

Im environment,and often has a strongodor. The depositis generally

interlayeredwith silt and sand lenses.

W
3.5.2.2.3 Old AlluvialDeposits

m
Beforedepositionof the Bay Mud, the sea level was at a much lower

elevation.During this periodthe region receiveda substantialamount of

n alluvialand even more aeoliandepositionin nonuniformlayers. As they

exist under this site, these depositsconsistof silty clay to clayeysand

m and are probablypart of the MerrittSand Formation.

3.5.2.2.4 Old Bay Clays

This unit was depositedduring severalinterglacialperiods. This unit as
iI

it exists under the site probablyconsistsof three commonlyknown

formations:the Posey;the San Antonio;and the Alameda. These deposits

im range from clayey sand to sandy clay. Becauseof large fluctuationsin sea

level, the clay was exposed,resultingin desiccationoverconsolidation

(Goldman,1967).

n
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The uppermostlayer of Old Bay Clay is the Posey Formation. This layer is

generallyconsideredto have the highestdegree of overconsolidationand

consistsof a sandy silty clay with moderatelylow permeability(Radbruch,

Imm 1957).

m The San AntonioFormation,which is the middle layer of the Old Bay Clays,

is a moderatelystiff silty clay. This layer is generallyconsideredto be

a competentaquitardbetweenthe MerrittSand Formationand the underlyingm
Alameda Formation(HLA, 1988).

The Alameda Formation,which is the bottom layer of the Old Bay Clays, is

generallyconsideredan aquifer. It consistsof green to gray sand, sandy

m clay, and clay with some fine gravel. The sand and sandy clay alternatein

distinctcontinuousmembers. The lowestpart of this formationis possibly

m continuouswith the Santa Clara Formationin the South Bay (HLA, 1988).

3.5.2.2.5 FranciscanBedrock

Bedrockunder the site is comprisedof an assemblageof alteredvolcanics,
mm

meta-sandstonesand a melangeof sandstone,shale, chert, and sepentinite

of the FranciscanAssemblageas outlinedin Section3.5.2.1. These rocks

I have a low moisturecontentand have been highly sheared.

m The FranciscanAssemblageoutcropsat Yerba Buena Islandand exists at a

depth of approximately500 feet below the site as indicatedin the log of

the Pan Am Well (Figure3-10).I

3.5.2.3 Hydrogeology
m

Three water bearingunits are locatedbeneathNAS Alameda: The shallow

m artificialfill, the Merritt Sand, and the Alameda Formation. The

artificialfill and the MerrittSand are separatedby a layer of the Bay

Mud approximately25 feet thick,but perhapsas thick as 70 feet on the

i westernedge of the site. The MerrittSand and AlamedaFormationsare

i
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separatedby the San Antonioand Posey Formationswith a total thickness

m beneaththe site of as much as approximately250 feet.

m Due to the large thicknessof aquitardunderlyingthe MerrittSand, the Old

Bay Clays will not be investigatedat this time. All monitoringwells to

be installedwill investigatethe water qualityand aquiferpropertiesinB
the MerrittSand or the artificialfill.

Monitoringwells to be installedin the artificialfill are expectedto be

screenedfrom 1 foot above the highesttide to an elevationbetween-5 feet

m and -10 feet relativeto mean sea level. In addition,those wells to be

installedin the MerrittSand are expectedto be screenedbetweenan

m elevationof -40 feet and -100 feet.

Based upon the informationgatheredfrom these monitoringwells to beU
installed,the final SWAT reportwill includeaquiferproperties,

piezometricheads,water qualitydata, and a more accuratelydefinedcross

sectionof the variousgeologiccontactlayers.

m

m

m

m
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i

d
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4.0 SOLID WASTEASSESSMENTMONITORINGPROPOSAL:CHEMICALANALYSES

m The monitoringplan proposedfor the SWAT programis based upon information

that has been obtainedfrom previoussite investigations.These

I investigationshave includedchemicalanalysesof soil and water samples

from the sites, surveysof the limitedwritten recordsavailable,and

interviewswith long-termsite personnel.
m

These previousstudiesenablethe SWAT programto be targetedto site-

m specificparameters. This informationindicatesthat the parameters

requiredin the draft SWAT Guidancedocument (SWRCB,1986, pages 7 and 8)

m shouldbe broadenedto includeadditionalanalyses.

I As discussedin Section1.0, this SWAT proposalis also designedto serve

as the samplingplan for the two landfillsites under the RI/FS programfor

NAS Alamedawhich is under preparation. Therefore,the programof sampling

analysiswhich is proposedmust also be plannedto generatedata useful

duringthe formulationof remedialmeasuresfor confirmedsites.

m Accordingly,this proposalspecifiesthe soil and groundwater tests

necessaryto supportformulationof remedieswithin the generalresponse

m actionsdescribedin Volume 1 of the RI/FS Work Plan (Canonie,1988a). The

data generatedare directlyrelatedto engineeredsolutions. Data needs

m have been identifiedconsistentwith the EPA guidancedocument,"Data Needs

for SelectingRemedialAction Technologies"(EPA, 1987d).

The sampletypes and analysesproposedfor the sites are listed in Tables

3-1 and 3-2. The methodsof analysisare listed in Table 3-3. These

m methodsmeet the requirementsof the draft SWAT Guidancedocument.

m

m
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5.0 BACKGROUNDWATERQUALITY

=m 5.1 Well Location

m Backgroundwater qualitydata based upon quarterlyupgradientwell sampling

data is unavailable. Severalwells exist (Figure5-1) from which it may be

i possibleto developbackgrounddata from a futuremonitoringprogram. It

will be necessaryto obtain ground water samplesfrom the water-bearing

zones overlyingand underlyingthe bay mud layer.
m

Samplingof the deeperwater bearingzone may be possibleat the Pan

m AmericanWell (WellBG-1, Figure 5-1). This is a 500-footdeep well

locatedapproximately1,500 feet east of the 1943-1956DisposalArea. This

llm well is out of service,but it may be feasibleto reactivatethe well for

sampling. Assumingthat the deeperwater bearingzone gradientis

coincidentwith the generalgradientof the uppermostwater bearingzone

(ie, groundwater flow is in a westerlydirection),this well is suitably

locatedfor backgroundanalysisof water migratinginto the landfillsites.
m

Anotherwell, shown on the AlamedaCounty well inventoryas Well 2S/4W,3E1,

V also known as the Army Well, is locatedapproximately8,000 feet east of

the West Beach Landfill (Well BG-2, Figure5-1). This well is 353 feet

m deep and its water is presentlyused for landscapeirrigation.

The well shown on the Alameda County inventoryas 2S/4W,3F1is locatedeastm

of the Army Well and approximately9,500 feet east of the West Beach

Landfill(Well BG-3, Figure 5-1). This well is 376 feet deep and is

abandoned;thereforeits use as a backgroundsamplesource is uncertain.

m Backgroundwater samplingof the uppermostwater bearingzone may be

performedfrom two existingmonitoringwells locatedapproximately1,200

. and 6,200 feet east of the West Beach Landfill(WellsBG-4 and BG-5,

,_ Figure5-I). These two wells are 9 and 13 feet deep, respectively. It is

. CanomeEnvironmental
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uncertainwhetherthe closer of these two wells is still in existence. The
I more distantof these two wells is locatedwithin 100 feet of the Oakland

Inner Harborwaterfront,and the samplesmay not be representativeof the

m qualityof water enteringthe landfill.

m In additionto these existingwells, new monitoringwells have been

proposedin Section3.4 at five locationswithin the one-mileradius.

Descriptionsof these wells are providedin Section3.2.3. These new wells
m

will also providedata on backgroundwater quality.

U
5.2 Samplingand Testing

m Backgroundwater sampleswill be taken quarterlyfrom each well where

samplingis possibleand judged suitableto representbackground

m conditions. During each quarterlysamplingevent, at least one samplewill

be taken from each well and a minimumof four sampleswill be taken from

m,_j the system. A separateanalysiswill be conductedon each sample.

Backgroundsampleswill be testedfor the same chemicalconstituentsas the

m samplestaken from well locationsat the landfillperimeters(Tables3-1

and 3-2).

t

m

m
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6.0 UNSATURATEDZONE MONITORING
D

m The draft SWAT Guidancedocumentrequiresthat the monitoringprogrambe

designedto detectwaste constituentswhich may escape from waste sites

D beforesuch constituentsreach groundwater, and thereforerequiresthat

the monitoringprogramincludean unsaturatedzone monitoringsystem

(SWRCB,1986, p. 9). Elsewhere,however,the guidancedocumentnotes that
g

where justifiedby a qualifiedopinionand the concurrenceof the local

RWQCB,some of the monitoringrequirementsmay be waived, and specific

m mention is made of the exampleof no vadosezone at the site (SWRCB,1986,

pages 6 and 7).

B

There is no unsaturatedzone below the two landfillsat NAS Alameda. The

a groundwater surfaceis locatedonly a few feet below the ground surface

and is above the bottomsof the landfills. This estimateis based on water

level data and estimatesof the base of fill beneaththe 1943-1956Disposal

Area (Wahler,1985, Table 1) and the West Beach Landfill(HLAI, 1978,

Table 3). The elevationof the groundwater surfaceis maintainedby the

immediateproximityof the open water surfaceof San FranciscoBay.

m Based on these considerations,no unsaturatedzone monitoringprogramis

being proposed.

t

m

mm

m
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TABLE3-1

SAMPLETYPESANDANALYSES/RATIONALEFOR1943-1956 DISPOSALAREA

m

SampleMatrix Analysis Rationale

Soils
m

SurfaceSoil VOA Solvents/cleaningcompounds
Samplesand BNA extractables Paints

m Split Spoon Pesticides/PCBs Waste oils
Samples Metals Scrap metals

Gross Alpha and Beta Radiologicalwaste
m U226 and U228 Radiologicalwaste

Asbestos

Thin-Walled Gradation DisposalTreatmentIsolation
S Tube Samples Atterberglimits DisposalTreatmentIsolation

ModifiedProctorcompaction Evaluatedisposaloptions
Water content Affectstreatmentmethod

m Specificgravity Indicatesdensity
One-dimensionalconsolidation Evaluatedisposaloptions
Permeability Describefate and transport

m
Ground Water VOA Solvents/cleaningcompounds

BNA extractables Paints
Pesticides/PCBs Waste oils
Oil and Grease Waste oils
Metals Scrap metals
Mercury Detectedin Pan Am well

m Gross Alpha and Beta Radiologicalwaste
U226 and U228 Radiologicalwaste
Chemicaloxygendemand (COD) Likelythat significantchem-

ical concentrationsexist
m Asbestos Buildingconstructionwaste

GeneralMinerals Evaluatepotablewater and sea
water intrusion

g Chloride Indicatorparameter
Nitrate Indicatorparameter
Fluoride Indicatorparameter
Cyanide Indicatorparameter

m Hardness Affectstreatmentmethod
Alkalinity Generaltreatmentinformation
Total dissolvedsolids (TDS) Generaltreatmentinformation

m Total organiccarbon (TOC) Evaluatetreatmentoptions
Dissolvedoxygen Describefate and transport
Acidity Generaltreatmentinformation

I Specificconductance Describefate and transport
Temperature Indicatorparameter
pH Indicatorparameter
Salinity Indicatorparameter



i

TABLE3-1

SAMPLE TYPES AND ANALYSES/RATIONALEFOR 1943-1956DISPOSALAREA
(Continued)

i

Samplematrix Analysis Rationale

i Ai__.rr VOA Solvents/cleaningcompounds
BNA extractables Paints
Metals Scrap metals

m

m

g

8

B

U

m

I

g

Note: VOAs will only be analyzedin split spoon samplesobtainedbelow surface
soils.

i
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TABLE 3-2

SAMPLE TYPES AND ANALYSES/RATIONALEFOR WEST BEACH LANDFILL

u

Sample Matrix Analyses Rationale

am Soils

SurfaceSoil VOA Paint strippers
Samplesand BNA extractables Paint strippers

g Split Spoon Pesticides/PCBs Pesticides/PCBwaste oil
Samples Metals Industrialwaste

Gross Alpha and Beta Radiologicalwaste
im U226 and U228 Radiologicalwaste

Asbestos

Thin-Walled Gradation Disposaltreatmentisolation
m Tube Samples AtterbergLimits Disposaltreatmentisolation

ModifiedProctorcompaction Evaluatedisposaloptions
Water content Affectstreatmentmethod

im Specificgravity Indicatesdensity
One-dimensionalconsolidation Evaluatedisposaloptions
Permeability Describefate and transport

im
Ground Water VOA Paint strippers

BNA extractables Paint strippers
Pesticides/PCBs Pesticides/PCBwaste oil
Oil and Grease Waste oils
Metals IndustrialWaste
Mercury Detected in Pan Am well

U Chemicaloxygendemand (COD) Indicatorparameter
GeneralMinerals Evaluatepotablewater and

sea water intrusion
Chloride Indicatorparameter

g Nitrate Indicatorparameter
Hardness Affectstreatmentmethod
Alkalinity Generaltreatmentinformation

Im Total dissolvedsolids (TDS) Generaltreatmentinformation
Total organiccarbon (TOC) Evaluatetreatmentoptions
Acidity Generaltreatmentinformation

u Specificconductance Describefate and transport
Temperature Indicatorparameter
pH Indicatorparameter
Salinity Indicatorparameter

mm Dissolvedoxygen Describefate and transport

im

Note: VOAswillonlybe analyzedin splitspoonsamplesobtainedbelowsurface
soils.

m
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TABLE3-3

SAMPLETYPESAND ANALYSES/RATIONALEFOR WESTBEACHLANDFILLWETLANDAREA

m
Sample Matrix Analyses Rationale

Sediment VOA To determinethe potential
m BNA extractables risks to wildlifepopulation

Metals that live or feed in wetland
Pesticides/PCBs areas

Ii Oil and grease
TOC
Bioassays

m, Bioaccumulationstudies

SurfaceWater VOA To determinethe potential
BNA extractables risks to wildlifepopulation

mm Metals that live or feed in wetland
Pesticides/PCBs areas
Oil and grease

II Generalminerals
Hardness
Salinity
pH

m TOC
Dissolvedoxygen

BenthicSpecies VOA Due to the hazardous
BNA extractables characterof the waste
Pesticides/PCBs streamsenteringthe lagoon

I, Metals

D

I

II

im

Notes:

m
I. VOA indicatesvolatileorganicanalysis.

2. BNA indicatesbase, neutral,and acid.

3. TOC indicatestotal organiccarbon.

II
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TABLE 3-4

m ANALYTICALMETHODS

ChemicalClass Matrix Method Reference
m

VolatileOrganics Water 624 (Initial) (I)
6oi (2)

m Soil 8240

Base/Neutralsand Acid Water 625 (Initial) (I)
m Extractables 602 (2)

Soil 8270

Pesticides/PCBs Water 608 (I)
m Soil 8080 (2)

Oil and Grease Water 413.1 (4)
ID

Metals (exceptMercury Water 200.7 (4)
and Selenium) Soil 6010 (2)

Mercury Water 245.1 (4)
Soil 7471 (2)

Selenium Water 270.2 (4)
Soil 7740 (2)

Gross Alpha & Beta Water 900.0 (5)
m Radioactivity Soil 9310 (2)

Uranium226 and 228 Water 706/7 (5)
l Soil 706/7 (5)

Cyanide Water 335.3 (4)
m

COD Water 410.1 (4)

Chloride Water 300 (6)

mm

m

i
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TABLE 3-4
i

ANALYTICALMETHODS
(Continued)

II

ChemicalClass Matrix Method Reference

i Fluoride Water 340.2 (4)

Nitrate Water 300 (6)
II

iI

II

Ii

B

II

Notes:

m I. FederalRegister,Vol. 49, No. 209, Friday,October26, 1984.

2. SW-846,Test Methodsfor EvaluatinqSolid Waste,3rd Edition,U.S. EPA,
Nil Office of Solid Waste and EmergencyResponse,Washington,DC, July

1982. RevisedNovember1986.

3. StandardMethods for the Examinationof Waste and Wastewater,American
Im PublicHealthAssociation,Washington,DC, 16th Edition.

4. Methodsfor ChemicalAnalysisof Water and Wastes,EPA-600/4-T9-020,
n U.S. EPA, EnvironmentalMonitoringand SupportLaboratory,Cincinnati,

Ohio, March 1979. RevisedMarch 1984.

5. PrescribedProceduresfor the Measurementof Radioactivityin Drinkinq
n Water, EPA 600/4-80-032,U.S. EPA, EnvironmentalMonitoringand Support

Laboratory,Las Vegas, 1982.

6. Test Methods,The Determinationof InorganicAnions in Water by Ion

_ Chromatography- Method 300, U.S. EPA, 600/4-84-017,March 1984.

II

Canonte nviFonmental
m



N00236.000789
ALAMEDA POINT
SSIC NO. 5090.3

FIGURES

FINAL SAMPLING PLAN
SOLID WASTE ASSESSMENT TEST (SWAT)

PROPOSAL ADDENDUM
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

DATED 01 DECEMBER 1989



11_1828
g

N

EMERYVILLE
,,j

iN

Im Supply
Center i

., SITE LOCATION

m

im

tl
SCALE

I 6000 O' 6000 FEET
NAS

SITE LOCATION PLAN
NAVAL AIR STATION

roll ALAMEDA, CALIFORNIA

PI_P&R EO FOR

WESTERN DIVISION
NAVAL FACILITIES ENGINEERING

/ COMMAND

,, . CanomeEnvironmental
:_S-_ FIGURE I-I j, 86-016-AI

I





I Ll6htAPPROXIMATE LIMIT - -
OF I MILE RADIUS / _- TOPOGRAPHIC MAP WITH I MILE RADIUS

• _ NAVAL AIR STATION

J .o.E.Tc_owx ALAMEDA,
/ CALIFORNIA

'_%_ / ME,MORIALSTATE BEACH .

PREPARED FOR

\ ' /1_6,€€

%\ / WESTERN DIVISION]'_ eRederReflector NAVALFACILITIESENGINEERINGCOMMAND
.. _ / SAN BRUNO,CALIFORNIA

o" \, / _n_mEnvironmental

/ ' J IUSOS7.5 MINTOPOGI_UDI_CMAP Lisht \ /
_EO o_cx.o, cAuro_l* o .-_H, DATE: 9-20-88 DRA_NG NUMBER

,, o._o,o. (_v,.o) \ / .-" _. FIGURE 1-3 86-018-E26z " SCALE: AS SHOWN

I



I

I 300 O 300 600 FEET

EXISTING WELL LOCATIONS
1943-1956 DISPOSAL AREA

NAVAL AIR STATION
ALAMEDA,CALIFORNIA

PREPARED FOR

WESTERN DIVISION

d _ NAVALFACILITIESENGINEERINGCOMMAND
zl<_ SAN BRUNO,CALIFORNIA

-CanomeEnvironmentalz
o

AE: 9-19-88 l IDRANNG NUMBER= 'H"-"'_m _AI_E:A, SSHO_I FIGURE 2-1

! -



1
0 300 600 FEET

i

i EXISTING BORING LOCATIONS
WEST BEACH LANDFILL

NAVALAIR STATION
ALAMEDA,CALIFORNIA

PREPARED FOR

' WESTERNDIVISION

_ NAVALFACILITIESENGINEERINGCOMMANDSAN BRUNO,CALIFORNIA

CauomeEnvironmental,
5DATE: 9-16- 88 DRA_INGNUMBER"' "=_ FIGURE 2-2_,. H-= SCALE: AS SHOVel 86-018-E21

I



I PORTION OF U.S.
GEOLOGICSURVEY MAP, 1915

NAVALAIR STATION
ALAMEDA,CAUFORNIA

ISCO \ ..\, ::--'-.:*-_.

I _ _ PREPARED FOR

.. \ - ::.:_ _:. WESTERN DIVISION......:-:':: NAVAL FACILITIES ENGINEERING COMMAND
" ............ '"" SAN BRUNO, CALIFORNIA

Rm_REN_

u.,.o.,.,c_,-o,,,, Ca_ieEnvironmental
SAN FRANCISCOQUADRANGLE,

._..! l I DRA'NG NUMBEREDI110N OF dUNE 1915, REPRIN'I1ED1947. SCALE:DATE:NTS9-27-88 FIGURE2-3

I I









I SAMPLING GRID
194:5-1956 DISPOSAL AREA

I NAVAL AIR STATION
ALAMEDAiCALIFORNIA

PREPARED FOR

WESTERNDIVISION
- NAVALFACILITIESENGINEERINGCOMMAND
dz SAN BRUNO,CALIFORNIA

- CauouteE_i mental
_ ron

1 [ J°--°"°-i a_.,N-e, DAE: 9-22--88 FIGURE 3-10-H= SCALE: AS SHOWN 86-018-E31

|



I N
)
)

)

I! _=_= _ "°""Y

-_ o

I
m

It"

,c

EARTHMOUND

7, _ \

o

i U30 uz.5o,.
(_ ff E-W TAXIWAY

\

\o.
200* RADIATION SURVEY
AND AMBIENT AIR MONITORING GRID

"°_"',AoX 3oo o soo 6oo_='r

I %.
"N'_o

I "_ SAMPLING GRID--_,(.,oX, WEST BEACH LANDFILLNAVALAIR STATION
ALAMEDA,CALIFORNIA

I PREPARED FOR
WESTERN DIVISION

]_ NAVAL FACILITIES ENGINEERING COMMAND
'.. SAN BRUNO, CALIFORNIA
JJ

CauomeEnvironmental
= _" I SCALE:_ EH3_ FIGURE 3-2 le6_ole_E_0

I •



N00236.000789
ALAMEDAPOINT
SSIC NO. 5090.3

FIGURE3-3
GROUNDWATERSAMPLINGLOCATIONS

FINAL SAMPLING PLAN
SOLID WASTE ASSESSMENT TEST (SWAT)

PROPOSAL ADDENDUM

THE ABOVEIDENTIFIEDFIGUREIS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
SOUTHWEST DIVISION TO LOCATE THIS FIGURE.

THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE C. SILVA
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TABLEI

1943-1956 DISPOSAl. AREA SOIl. AND CROIINDWATERTEST RESUltS

Constlttlent Concentrat!ons_ m_!kg - mg/I - ppmt Except as Noted

Soil Samples - Welt Number Ground Water Samples - tleli Number
MA-I MA-2 WA-3 WA-4 WA-5 WA-I WA-2 WA-3 WA-4 UA-5

Data sampled !011218& 10112184 10115184 10117194 10119184 1121185 1121185 1121185 1121185 1122185
Sample depth, feet 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 6.0-6.5 16 17 16 16 IS
Screened depth, feet 5-25 6-20 6-16 5-25 6-24
Static water, feet

depth 3.16 5.73 4.13 3.69 4.4)
elevation IO7.65 IO7.06 106.73 IO6.72 IO6.99

Combustible 8a8 in casing,
aS ||exane, maX. obs. a

before pumpln$, 952 240 ppm 140 ppm 65 ppm 130 ppm
niter pumping 100Z SZ 12X 125 ppm 185 ppm

pll (no units) 8.8 8.0 7.9 B.4 8.0 7.6 7.6 7.4 7.4 6.7
Electrical conductivity

umboslcm 240 580 330 210 60 1080 3200 11800 7000 750
Gross alpha, pClI8 or I 4.413.3 8.015.6 O.I14.8 9.617.2 &5.7110.8 7.216.6 5.5110.8 NR HR O.4_2.8
Gross beta, pCllj or ! 31.7_4.4 16.114.4 10.513.3 17.614.2 11.213.5 69.3231.6 33.8!57.4 NR NR 50.A±16.8

Antimony ,Sb -5. -5. -5. -5. -5. -!. -I. -!. -I. -I.
Arsenic ,As -5. -5. 5.3 -5. 9.1 -I. -I. -I. -I. -I.
Barium ,Be 80. 49. 250. 13. 57. -O.5 -0.5 -0.5 -0.5 -0.5
Beryllium ,Be -O.5 -0.5 -0.5 -0.5 -0.5 -O.05 -0.05 -0.05 -0.05 -0.05
Cadmium ,Cd 24. 1.6 19. 0.65 i .O -0. ! -0. I -O. ! -0. I -0. I
Chromlua ,Cr 90. 29. 56. 21. 49. -0. I -O. ! -O. ! -O. ! -0. I
Cobalt ,Co 3.8 6.A 8.2 3.7 9.4 -O. I -0. I -0. I -0. I -0. I
Copper ,Cu 160. 31. 330. 7.8 57. -0.1 -0.1 -0.1 -0.1 -O.I
Lead ,Pb I100. 38. 700. -5 6.5 -0.1 -0.1 -O.I -0.1 -O.I
Nercury ,118 0.1 0.16 2.3 -0.1 -0.1 -I. -I. -I. -!. -I.
Nolybdenum ,He -i0. -I0. -I0. -10 -10. -0.01 -0.01 0.77 -0.01 -0.OI
Nickel ,Hi 70. 28. 53. 18. 68. -0.1 -0.1 -0.1 -0.1 -0.1
Selenium ,Se -!. -I. -!. -! -1. -0.5 -0.5 -0.5 -0.5 -0.5
Silver ,A S -2. -2. -2. -2. -2. -0.5 -0.5 -0.5 -O.5 -0.5 .
Thallium ,Tl -5. -5. -5. -5 -5. -I. -I. -i. -I. -I.
Vanadium ,V 7.5 22. 17. 14. 21. -0.5 -0.5 -0.5 -0.5 -0.5
Zinc ,Zn 620. 64. 1800. 16. 49. 0.13 -0.1 -O.I -0.1 -0.1

COHTIHIIED OH NEXT PAGE

NOTES: *) Haximom observed reading within the casing - may represent multiple readings at different tines or days.
I) UNBU " not reportable because of excessive noise due to high salt content.
2) Hernia by inductively-coupled plasma emission spectroscopy, after strong acid digestion

("torsi metals" basts) of soils.
3) Data reported on a moist-sample-weight (as-received) basts.
4) 00-'0 - "less then"

SUURCE: WAHLERASSOCIATES,1985



TABLE I (CONTINUED)

1943-1956 I)ISPOSAI. AREA SOIl. AND CRNtlND WATER TEST RESIII_S

Constituent Concentratlnns, mgJkg - mg/I - ppm, Except as Noted

Soil Samples - Well Hu_Jer Ground Water Samples - Well Number
MA-I WA-2 WA-] WA-4 WA-5 WA-I WA-2 _A-] WA-4 WA-5

Date sampled 10/12/84 i011218A 10115184 10117184 10119184 1121185 1121185 1121185 1121185 1122185
Sample depth, feet 6.0-6.5 6.O-6.5 6.0-6.5 6.O-6.5 6.0-6.5 16 17 16 16 iS
Screened depth, feet 5-25 6-20 6-16 5-25 4-2A
Static water, feet

depth 3.16 5.73 4.13 3.69 4.47
elevation IO7.45 107.06 IO6.73 IO6.72 IO6.99

grlchloroethylene -O.0OI -O.00! -0.001 -0.O01 -0.OOI O.291 0.005 -0.OOi -O.OOI -0.OO1
trane-l,Z-dichloroethylene -0.001 -0.001 -0.001 -0.0(11 -O.OOl 0.957 0.246 0.008 -0.0()1 -0.001
benzene -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 0.009
acetone 0.058 -0.010 -0.010 -0.010 -O.010 -0.O!0 -O.010 -0.010 -O.010 -0.010

other purseeble organic8 Hone detected at detection limits generally below O.001 ppm

bls(2-ethylhexyl) phthnlate -O.OAO 0.625 -0.040 -0.100 -0.001 0.060 -0.001 -0.001 -0.001 -0.001
dl-n-bucyl phthalate 2.700 0.665 -0.040 -0.100 -0.001 -O.OOI -0.001 -0.001 -O.0OI -0.001
acenaphthene -0.040 -0.040 2.030 -0.100 -0.0OI -0.O01 0.064 -0.OOI -0.001 -0.OOI
acenaphchylene -0.040 -0.040 -0.040 -0.100 -0.001 -0.001 0.005 -0.001 -0.001 -O.OI)l
napghalene -0.040 -0.040 5.200 -0.100 -0.001 -0.O01 -0.0OI -0.O01 -0.O01 -0.001
benzo(e)anthrecene -O.OAO -0.040 0.370 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
benzo(b)fluorantheoo -0.040 -0.040 0.580 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
benzo(ghl)paryleoe -0.040 -0.040 O.4kO -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
benzo(a)pyrene -0.040 -0.040 1.330 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Ideno(I,Z,3-cd)pyrenn -0.040 -0.040 1.000 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
pyrene -0.040 -0.040 -0.040 -0.100 -0.001 -0.001 0.043 -0.001 -0.001 -0.001
chryeene -O.OAO -0.040 0.470 -0.100 -0.001 -O.OO1 -0.001 -0.001 -0.001 -0.001
fluorene -0.040 -0.040 1.840 -O.lO0 -0.001 -0.001 0.016 -0.001 -0.001 -0.001

phenanthrene -0.040 -0.040 0.200 -0.100 -0.0OI -0.(IO1 -0.00! -O.OOI -O.OOI -0.OO1
dtbenzofuran -0.040 -0.040 1.360 -0.100 -O.OOI -O.OOI 0.014 -0.001 -0.001 -O.OOI
2-methylnepthelene -0.040 -0.040 0.800 -0.100 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
2-cyclohexen-l-one • -0.040 -0.040 -0.040 -0.100 -0.001 -0.001 -0.001 0.010 -0.001 -0.001
2,5-diethyltetrehydrofuran s -0.040 -0.040 -0.040 -0.100 -O.OO! -O.001 -0.0OI 0.043 -O.001 -O.001
unidentified, non-priority

pollutants one two several four none none none none none none
other acid and base/neutral

extractable organics None detected at detection limits generally below 0.040 ppm (sofia) or 0.O01 ppm (water)

NOTES: *) Estimated concentrations, tentative Identification.
i) Analyses by EPA Hethod 624 and 625 - all statistically significant peaks reported, even if unidentified.
2) Data reported on a noist-sample-velglJt (as-received) baals.
3) 00 . . "less than".

SOURCE: WAHLERASSOCIATES,1985
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T_BLE 2 li_TERLEVI[ READINGS
ObservationWell (Boring)

Elevation* 1i/9/76 11/I 5/76 12/3/76 12/i 7/'76 3/10/'77 3/16/77 3/2 i/77 3/22/77
Top 1200 i 600 1045 1430 1415 1530 0845 1325 1517 1400 0900 i 330 i 330 0945
of Ground to to to to to to to to to to to to to to

Number Pipe Surface 1330 1650 1130 1505 1515 1630 1600 1345 1545 1530 0945 1350 1600 1330

I 116.5 115.5 105,2 105.5 105.3 105.3 105.7 105.3 105.9 105.6 105.2 --- 105.8 --- 105.9 105.7

2 114.4 113.4 105.4 105,4 105.4 105.4 105.4 --- 105.4 105.4 105.4 104.8 105.2 --- 105.1 105.0

3 112.2 Iil .4 105,3 105.2 105.2 105,2 105.3 105.2 105.5 105.1 105.1 104.9 105.0 --- 104.6 104.6

4 !10.4 i!0.7 108.2 105.5 105.9 105.9 103.8 103.5 108.4 103.7 103.1 ......... 105.7 105.7

5 109.8 110.1 106.6 105.9 105.6 105.6 105.1 104.9 106.8 104.9 104.5 106.7 106.8 105.8 --- 105.2

6 108.1 108.2 106.2 106.2 106.2 106.2 106.2 --- 106.2 --- 106.2 106.8 --- 107.1 107.1 107.1

7 109.2 109.9 106.2 106.2 106.2 106.2 106.2 106.2 --- 106.2 106.7 --- 107.7 106.7 106.7

8 !14.8 114.0 106.6 106.6 106.6 106.6 i06.7 --- 106.7 --- 106.6 107.8 107.2 .........

9 !i4.3 113.8 107.3 107.3 107.3 107.3 107.3 --- 107.3 --- 107.3 108.1 107.9 --- J --- 108.1

10 111,9 112.0 108.0 108.0 108.0 108.0 " --- 108.0 --- 108.0 i ......... _ 109..5 109.6

11 112.6 112.5 ............ 106:3 --- 106.3 --- 106.3 106.5 --- 106.7 106.6 106.6

12 113.1 113.0 ............ 106.2 --- 106.2 --- 106.2 106.4 --- 106.5 106.9 106.7

13 109.0 109.5 ...... 106.0 106.0 ...... 105.7 --- 105.7 108.7 ......... 109.3

3 ,17 111.7 110.3 No initial 105.2 106.4

18 111.8 110.0 _" Boringsinstalled 3/16/77 readings 104.9 106.4
/

19 110.4 109.8_ taken 105.3 106.3

20 115.3 114.5 Boringinstalled 10/6/77 t

Bay ....... 107.9 104.9 103.9 104.4 104.1 103.1 108.2 102.4 101.4 104.9 107.2 103.4 105.8 variesTide

High I 106.1 at |07.5 at 0945 106.7 at 106.4 at
Tide ...... 107.9 at 1230 106.1 at 1800 107.7 at 0930 108.3 at 0815 I 1645 1330 1415

Low I01.2 at 102.5 at 101.7 at
Tide ...... 100,9 at 1930 103.5 at 1230 101.2 at 1615 100.7 at 1530 0945 101.0 at 1615 1900 0745

Rainfall sincelast reading (in.) 0 1.07 0 0 3.93 1.42 0 0

Cumulative rainfall (in.) 0 1.07 1.07 1.07 5.00 6.42 6.42 6.42

*All elevationsare in feet, basedon the Alameda Naval Air Station Datum SOURCE: HARDING-LAgSUNASSUCIATES,1978
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TABLE2. (CUNTINUEU)
ObservationWell (Boring)

Elevation_' 4/4/77 4/7/77
Top 0745 1000 i 320 1430 0800 0950 1050 1150 1250 1350 1450
of Ground to to to to to to to to to to to

Number I_pe Surface 1000 1315 1430 1440 0950 1040 1110 1240 1310 1410 1550
i

1 116.5 115.5 103.2 103.7 104.2 --- J 104.4 104.4 --- 104.9 104.6 104.7 104.8

2 114.4 113.4 103.9 103.9 ...... "/05-_-01, . 105.0 ......... 105.0 105.0

3 il2.2 111.4 103.3 103.6 103.7 --- _ 104.1 104.1 --- 104.1 ...... 104.1
I

4 110.4 110.7 103.9 106.8 105.7 --- i I03.2 103.2 103.4 104.1 105.1 106.2 106.4
i

5 109.8 I!0.1 104.0 106.0 106.7 106.3 z 105.4 104.2 104.7 105.3 105.8 106.2 :06.3
i

6 108.1 108.2 106.9 106.9 ...... !-i06.8 ...... 106.8 ...... 106.8!
7 109.2 109.9 106.5 106.5 ...... 106.6 ...... 106.6 ...... 106.6

8 114.8 114.0 106.4 106.4 ...... " i07.3 ...... 107.3 ...... 107.3 J

9 114.3 !!3.8 ............ 108.0 ...... 108.0 ...... 108.0 j

10 !11.9 !i2.0 ............ : 109.1 ............ 109.1 ---
- -4 .

11 112.6 112.5 106.5 106.5 ...... 106.7 ...... 106.7 ...... 106.7

12 113.1 !!3.0 106.5 106.2 106.3 --- 106.6 ...... 106.6 ...... 106.6

13 109.0 109.5 ............ 139.0 ..... - 109.0 ...... !09.0
.-_=

17 111.7 110.3 104.6 105.3 105.2 105.3 106.4 106.4 106.4 106.4 106.4 :06. J I06.4

18 111.8 110.0 105.4 --- 105.3 105.3:106.4 106.4 106.4 106.4 106.4 106.4 106.4

19 110.4 109.8 105.2 105.3 105.4 105.4 i 106.3 106.3 106.3 106.3 106.3 106.3 106.3

20 115.3 114.5

Bay ....... 103.7 105.9 106.2 105.7 100.8 102.2 102.7 104.0 104.5 105.4 105.8
Tide --,

High ...... 107.1 at 1245 i 106.7 at 1530
Tide i
Low 101.0 at 0600; 102.1 at 1800...... I 100.4 at 0830

Tide IRainfall sincelast reading (in.) 0.49 0

4----

Cumulatlve rainfall (in.) 6.91 6.91

SOURCE:HARDING-LAgSONASSOCIATES,1978"All elevations are in feet, basedon the Alameda Naval Air Station Datum



TABLE2. (CUNTINUED)

ObservationWell (Boring)
Elevation* 4/I 3/77 4/18/77 7/I 5/77 -I0_1-477-T

Top 1230 i ()00 , i 100 I 130 1200 1300 ! 330 1400 1430 0930 1000
of Ground to to to to to to to to to to to

Number Pipe Surface 1400 1045 1115 1145 1250 1315 1345 1415 1445 I100 1115

I 116.5 115.5 --- 104.2 104.7 104.7 104.8 105.0 105.0 105.1 105.0 104.2 104.5

2 114.4 113.4 ........................... 104.7 105.0

3 112.2 111.4 --- 104.0 ...... 104.4 ......... 104.3 104.4 104.7

4 110.4 110.7 --- i 104.8 105.7 106.1 106.4 106.5 106.4 106.1 105.1 103.6 106.6

5 109.8 I10.J 105.2 --- 106.1 106.2 106.3 106.3 106.3 106.2 106.2 104.8 105.8

6 108.1 108.2 106.8: - ....................... 106.1 106.0

7 109.2 109.9 ........................... 106.0 106.0

8 114.8 !14.0 - ....................... 106.4 106.0

9 !14.3 113.8 ........................... ! 107.3 107.0

10 111.9 112.0 ........................... 107.9 107.5

11 112.6 112.5 ........................... 105.9 105.9

12 il3.1 113.0 ........................... J 105.8 J 105.7

13 109.0 1-09.5 ........................... I --- i ---

17 111.7 110.3- ,06.2 106.3 ...... 106.3 ......... I06.3 I05.E IC5.8

18 111.8 110.0 106.2 106.3 ...... 106.3 ......... 106.3 105.8 j 105.8

19 110.4 109.8 106.2 106.3 ...... 106.3 ......... 106.3! 105.8 ! 105.8

20 115.3 114.5 108.5

Bay ...... 102.7 104.6 105.0 105.4 106.1 106.5 106.1 105.8 105.4 104.0 105.6
Tide

105.8 at 107.4 at
High 06.7 at 106.5 at 1300
Tide ...... 0845 1345 1345

i 00.7 at 102.8 at
Low .-- 01.4 at 101.2 at 0600; 102.9 at 1745
Tide "-" 1445 0630 0715

Rainfall sincelast reading (in.) 0 0 66 .89

Cumulativerainfall (in.) 6.91 6.91 7.57 8.46

SOURCE: HARDING-LAgSUNASSUCIATES,1978
*All elevationsore in feet, basedon the Alameda Naval Air StationDatum



TABLE 3 WATERQUALITYTEST RESULTS

i
Column I - Boy Woten _ Col_n 2 - per;meter _¢lls

V,ell el ','.ell '2 '.'.ell 03L.owTide High Tide Bo_ Averaae$
I

p(walmetersAmolysed _fUnils) 3/77 7/77 3/77 7/77 3/77 7/77 , 11_6 3/77 7/'77 10/77 I I ,_6 3 '77 7/77 I I/76

O;I ond g,eale (mg_; 5.5 0.73 7.40 0.73 6.45 0.73 ' 2.2 8._._5 3.27 3.8 I/ 5.3 1.47 I__1

Sulfide (mS/I) c 0.02 0.01 _.0.02 0.01 <0.02 0.01 2..._.09 12 6.._66 0.0i 0.10 0.026 0.02 _0"27
I
I

Toeol Hordne_ _mSCaCO.vq) .5,800 6,100 5#dK)O 6,100 5,700 6,100 . . 3,700 2°000 3,330 2,200 I 5,_',00 5,300 5,600 5,200
I

Ioe_:1DiMolved Solids imgA) I 3,5_1 39,000 34,0(]0 30,000 10,750 34,5O0 -- II,000 15,000 13,000 , -- 2,800 26,000 --

• !
Colcium m_/I) i 300 300 310 300 305 300 3._88;. I10 240 200 . 6?0 370 .L_.___O

' i iCklor;de m_l) _ 18,000 19,OO0 13,0QO 19,000 15,500 19,000 :;,10':., 5,200 7,400 _),300 , 12,000 14,000 14,000 12,00_

i . , !
COD ,-_/l )ql) ! 1,.500 2,200 i 270 1,900 , H5 2,050 24_ 140 e._ _30 140 1,000 _,400 _,0C

! i .

pH 8.4 0.3 [ 8.4 0.2 8.4 8.2 ,.7 7.3 6.1 7.5 I _).7 7.6 E.I €.6

Ira,,(.-_/I) ].6 0.15 0._ 0.07 0.97 0.11 -_.__ 3__2 I0 51 J 7o 20 _._; I __00

Mmg_ium (ml_l) 1,100 1,200 1,100 1,200 1,100 1,200 820 330 550 440 560 950 890 600

Nitroee Nitml_m 1ragNA) 0.._ 0.21 0.25 0.40 0.4 0.34 0.22 0.25 I.__.7 2.8 0.4_ 3..9_9 2.._9 C,._4

I

em,_,,,(-eA) 42o 270 410 270 41s 27o i 340 2_0 ,_0 9s I 300 _0 ,70 z_o

Sodium (rag/l) J 10,000 6,200 9,200 7110 9,600 3,490 i 4,000 '_,700 2,000 3,300 I_._.._ 8,000 4,200 B,O00
-- f

I
Sul faee (mil/I) 2, .500 3,200 2,100 2,700 2,300 2,95O 1,600 380 1,600 460 2,300 13000 1,400 I, 100

IM_rcu_ (,Wq) • I < t .0 < I • 1.0 • I • 1.0 1.0 * 1.0 1.3 I 2 _ 1.0 3.4 . 1.0

L,od_SV'I) O.:U, <O.O_ 0.34 <0._ 0.3'_ <0.03 I 0._...._ 0.16 0.16 0.37 0._.__5_ 0...__._ .:0.0_ 0.37

i
Tm,d_,,#_, (,_ eli) 0.Z2 o.le o.le o._6 0.30 o.17 J i..__6 I..Ee _.._Z7 i.._se o._.._9o o._._..Es _..._2o o.lo

Tot ,-I Kield_kl Nitml_m N N/I) 1.40 1.7 2.80 6.9 2.1 4.3 ! 5.B 9._6 III I._55 10 0.80 2.4 5.. 22

_m_ck,m;,,,(-Wl) o.o_ o.o_ o.o_ 0.03 o.o4 0.03 I °'J! o.o_ o.z__ o.3._Z o.2._2_ <o.ol o.o._ o__...2_

Codmium(ms/I) 0.038 <0.01 0.0_0 <o.oI 0.033 <0.01 0.02 0.01__4 0.04 o.o.___l 0._..__88 0.0_2 -o.ol o.i.__..2

Turbidily (./IU){2) 14 211 1.30 2.6 7.65 2.7 1.5 74 5O0 6.7 4__2 I_._ 150 1_5

co l'_rdne, (,,,g CoCOa/I) 7_0 7,m 770 75o 760 750 -- 270 a00. 5o0 -- 9'2..00 750 --

_g Ho*dne. ling CaCO_/1) 4,5O0 4,900 4,500 4,gQQ 4,500 4,900 -" 1,400 580 800 -- 3,900 3,700 .-

SOURCE: HARDING-LAWSON,1978
(I) Chemicolozygendemclnd _lcle. Those numoers underhned e_ceed the overoqe _ the _oy overages in Column i.
(?) Jocklon lu_;dity ueil_

"[ocn/ed eot! ol Iondr,11
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TABLE 3 WATERQUALITYTEST RESULTS{CONTINUED)

Column 3 - Interior V,ells

_e11 _4 V',eli #5 V,e!! m6 V, eli e7

P&mNten ,kemlyHd IUnlts) I I, 7,', 3,/77 7/'27 -- I 1/76 3/77 7./"27 10/77 I I ./76 3/'77 i 0/77 I I/76 3/77 7,/7-/ 10/'77

0;i0_g,,,,,(-w; 16 s._z _.z7 20 =_88 7___ ,__ 28 7._22 ,_ 9__7 7.__Z9 2eo 6.__2

• tSulKde (mill) _3"3 _1.I _1.0 < 0.08 0.061 0.01 < 0.01 --2"5 • 0.02 < 0.01 _4"9 _2" I --0"40 .: 0.01

i to,o=H,..rd,.-,(qC,.CO.1A) 3,_ 6.2O0 3,;'00 4,3OO 1,600 1.800 J,;'00 2,:_00 1.300 4,.S00 J 3,400 2.e00 3,,,too 5.:_0

z

Io,ol Ditml_l €_llds (rag/I) -- 16,000 17,000 -- 9,700 10,000 11,000 I "- 7,200 6,700 -- 16,000 13,000 18,000

' Calcium ling/I) 260 140 I_0 180 86 II0 160 mE00 II0 110 --380 160 160 220

i 'Ckloride ling/I) I 6,00C' 8,000 9,000 6,200 $,(100 5,300 _,300 t 7,100 3,700 3,200 12,000 8,400 14,000 7,700I

f 'COD Im&/I I|11 29'3 230 600 400 3,100 690 _ I 220 240 150 220 7"2 280 410
!

I .m 7.7 B.? 6.6 7.2 7.9 7.3 ; 7.2 7.7 7.7 6.9 7.6 ix.6 7.6
pH I i

t

"Iron (m0./I) 14 3.b 3.._. 5.6 2.6 1.7 190 _ 13 6.6 7.5 1 22 9.0 0.90 9.7

k_ge,e_ um (=,,W'I) 3._ 460 470 / 46° Ill0 290 300 i 240 180 110 3 ",'t 48O 410 520

NileaJe Niemgcm (q NA) 0.2:_ O._50 0.25 0.311 0.99 1.4 0.01 t ._.._4 0.75 0.40 1.6 1.3 1.7

I_tmtium (ml_) 2 310 IbO i 310 220 130 100 130 134 43 220 200 II0 86
-4-.-

$odlum (_11/i) 5,_0 2,4100 I _,_00 I,_)0 1,000 3,0_0 2,000 I, 1,000 4,000 _,200 1,600 4,300

i t. 68 60 • 10 340 11111 160 960 700 -500 .520
S,dio_e (me/I) be,0 • '=, 228 • 2.0 L

i
/_cu_ (_/t) 6 _, 1.0 1.3 " • 1.0 • 1.0 <1.0 • 0.5 • 1.0 < 1.0 • 0.S _2 < 1.0 • 1.0 _ 0.5

Leed (m_) 0.6_._5 0ol6 • 0.04 0.35 0.16 0.4 0.32 0.20 0.12 0.28 0.62 0.19 0.$2 0.39

to,0__V_. (,_e/_) 09___s I-_.E _._ o._= 07.._s_ 16 0._! 2_.Eo i.2 i_.00 0.___ 0 5.___ i..__6 07..__
t

Teeol Kield_kl Niemgen (robNA) 0.43 29 18 ; 46 211 69 100 10 1.6 8.2 18 1.8 3.2 12

to,o_ch,,=,i=,,I,,,=/I) '_o • o.ol 0.03 o.___oo _o.m 0.2o o._.__._ o.oe <o.ol O.li o._s <o.o2 o.o_ o.1_

c==_=,, (,w'l) o.oe o.m._.6_ o.o.__l o._._se O.Ol9 o..._._ o.oz4 o._3 o.m4 o.oo9; 0.03 o._s O.Ol o.oH

Iwb|d;_ (JIU) G) I--2 24 2...77 I_ 42 60 290 8 3.._7 0.113 18 32 67 3.3

Ca t'k_dnets line CoCO,_) "" 350 3?0 -- " 210 270 400 -- 270 270 -- 4_0 400 550I
I

Mg H_dne, (rag CaC O.1/t ) o- 1,900 1,900 ] -- 1,200 1,200 1,200 -° 740 740 -- 2,000 1,700 2.100

(I) Chemlc_oxy_lpend_Mmd _'lcle. Those numoers underlined exceed the averoqe ,at the _oy averoges in Column I.
(_).,_..,.,_d._,,_,, SOURCE: HARDING-LAWSUN.1978
• Locoted em_ o| |a_dKII



TABLE 3 WATER QUALITYTEST RESULTS (CONTINUED)
r

Coh.enn 4 * C411tJdeWells'

\',ell '8 V, ell 19 V.ell i'll V.ell P17 Y.ell f18 _,eli WlO _*ell "20

J P_ameten A_alyzed (Units) 11/76 1I,/76 ; 3/77 7,77 3/77 10/77 3,/77 7/77 10/77 11/76 ,_,'T; 7/77 1(1/77 1,1_,-';t
! Oil cmelwe_e {rag/I; 16 I I ' II 5.80 8.4 II 8.9 4.67 6.3 12 6.9 0.67 12 0.0

: _ulr.de (mg./11 , 0.00 i 0.06 . _0"49 _-0"28 0.061 < 0.01 0.04S ,_0.01 0.04 < 0,08 0.02 0.03 • 0.01 0.01

' lind I,kwdne, ImgCoCO.T/1) 1,200 1,500 1,500 1,700 1,600 982 3,500 2,300 2,300 540 28 IW 300 130
' "I I ....

+ To,ol Oilaml_d Solids ling/I) -" -- A,300 8,800 9,800 10,0(30 21,000 |3,000 16,000 -- 840 _0 3,_0 320

Cotcium ImWll 600 410 250 110 85 130 180 60 150 390 | " I1 45 33
.__o

Cklorlde qmB/I ) 4,ZOO 5,600 4,000 4,400 5,100 _,000 12,000 .",400 8,20_ 400 ,'10 . 120 47 22
-- ..,.

1 '

COD ,togA1 (I) 130 42 220 540 270 313 I 870 4,50 4_,5 4_ II0 170 I:,16 5_

' DH 6.9 6.6 ; 7.4 8.3 7.2 7.4 7.5 8.0 7.6 E.0 7.7 E.0 7.0 7.7

....... i

I Iron (regAl 30 4...._1 32 32 3,1 16 30 1.2 21 370 290 a00 470 330

e,,,Iogn_iumime/I ) 100 130 060 250 260 270 65O 160 380 16 67 1.10 _ 30

I Nitre. Nilml_m (ragHA) 0..__2 _ 040 I._4 050 14.4 040 I__..I 16 0.20 64,_4 1_2._2 _

t ....
! Pote_ium (mS/I) 140 190 270 120 340 87 400 160 12 17 14 I1 1.4 1.6

Sad;wm (l_l) I, 3(]0 1,000 3,000 1,000 3,700 2,800 7,000 1,300 4,400 240 84 ._ 65 .50

Suli_e (mOA) 711 10 24 64 2.8 • 10 32 5.6 < 10 50 0.05 34 26 91

Mmr.u_ (u_) • 1.0 < 1.0 ! • I 1.0 • 1.0 < 0.S ,. 1.0 1.0 --3"3 < 1.0 ( 1.0 --2"6 --i'2 I

i
L,.-,_,/I) o.lo o.12 ! o.2._._s .o.o4 o.16 o.3o o.2.._2 0.o5 " o.._._ o.2o o.2__.Lo Ol._t o.5._._1 o...__

I

To,w_,p_,,,.(,,,ocA) 0.2_.._6 o.,io I " °''l-'-Z3 0..._._- 0.5__L i.__? I....__3 0._0 0.7 0.4o 0.10 9._Z.7 2.9 I....Z_

T_d Kjelddkl Nie_pm (me N/J) I,..99 $_1 I 33 61 II II0 104 I|0 240 3.0 2.0 8._8 9.__.80 5.0
i.,

0.04 0.03 < 0.01 0,11 0.02 0.02 0.12 0.90 0.66 I .S 1,56 0.90

1o1o1C*,m._m (,,,/I) O. I_....2__ < 0.01 _ _ -- .........

Cadmium {tuBA) 0.14 032 i 0.015 < 0.01 0.019 0.08 0.018 • 0.01 0.0_ 0.73 0.020 0.02 0.34 < 0.00_

i 7_ ioo 77 21 _ _s 7.2 3s 1,65o 3,0oo 1.2 i.o
T_,_b;di_(.R'U) {2) I0 50,,. _ ..........

c...,,,,.,,_._c.co_i .... ! 2_o _7o 21o 320 ,,_ i_ 37o -- 2_ 27 11o
t

I "Me Hmdne. lets CaCO_i_) .. • ._ 860 1,000 1,100 1,100 2,700 660 1,600 -- 210 540 130 120

(I) Chem;€oloxygendee_nd f'lc1.__e; Those numoers underhned exceecl the o_eroge ,at :t_e _oy overages in Column I

(_)_k,,,.,,,,_.,_. SUURCE: HARDING-LAWSON,1978
"Loc_*d er!! o1 londGll



Table 4

Gas ChromatographicAnalysis.Results for ObservationWells 5 and 9

Concentrationby Volume
Carbon

Oxygen Nitrogen Dioxide Methane Ethane Propane Butane Pentane
(02} (N2} (CO2} (CH4} (C2H6} (C3H8) (C4HI0) (C5B12)
% % % % ppm .... ppm ppm ppm

Well 5 3.2 70.0 19.0 8.3 2.4 39 l 1

Well 9 15.0 67.0 8.2 8.3 2.0 40 1 1

SOURCE:HARDING-LAWSONASSUCIATES,1978



!

Table 5

I Reduced Gas ChromatographicAnalysisResults

I Concentration (% by Volume')
Location Oxl,gen Nitrogen Carbon Dioxide Methane

I (02) (N2) (C02) (CH4)
Well 1 20 75 3.2 0.54

I Well 4 18 73 1.2 1.3

Well 6 21 76 0.07 1.6

I Well i0 21 77 0.05 0.01

I Well ll 8.4 80 12.5 Q.5
Well 12 I0 45 19.0 27.3

I Well 17 15 77 6.0 0.i0

Well 18 21 76 .21 .24

Magazine 57 20 74 .05 .01

I Magazine 353 22 77 .05 .01

SOURCE:HARDING-LAWSONASSOCIATES,1978

!
!
!
!
!

!
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Table 6

Combustible Gas Meter Results

!
Percentage of Methane

i By Vol_ne
Well 1 >3.40

i Well 2 negative*

I Well 3 negativeWell 4 1.30

i Well 5 1.10

Well 6 0.40

i Well 7 negative

i Well 8 negativeWell 9 >3.40

Well i0 negative

Well iI 0.70

l Well 12 >3.40

Well 17 0.02

J Well 18 0,20

l Well 19 negative

Magazine 56 negative

l Magazine 57 negative

Magazine 58 negative

i Magazine 353 negative

3.4% is the maximum the meter can measure when,
converted to methane concentrations.

* Means no gas measured.

SOURCE:HARDING-LAWSONASSOCIATES,1978

!
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ANALYTICALSCIENCEASSOCIATES,Inc.
i i

4560 HORTONST. e" EMERYVILLE,CA94608 • (415) 547 6390

I
HLAProject No. 2176,059.01

I April 1, 1983

I ABSTRACT

l Sampleswere recetved from the AlamedaNaval Alr Statlon
on March16 and 17 for the sc_nlng of PrlorltyPollutants.

I No contaminants detected tn the volattle Base-Neutral
were or

fraction. The acid and pesticide fractions contained traces

I of phenol and polychlorinated b|phenyls. No metals were detectedabove ] ppm.

I METHODS

I Volattle Fractton

Sampleswere analyzed by gas-chromatography(1 ,2) for the

I volattle priority pollutants using GCFIDand GCHSDunder the
t'ollowtng analytical conditions:

I Instrument : Perktn Elmer 3B

Colum :: SP lO00/CarbopackB
I Program 50°-200° 9 8°/minute

i II BaseNeutral/Acid FractionSampleswere analyzed by GCFIDunder the following analyttca]

I €onditions: Instrument : Perkin Elmer 3920

Colum ] lS SPZ150I)B; Tenax60/80Program 500-2700e 8°/mtnute;
180°-3000

SuURCE:H_RDING-LAI_$ONASSU_IATES,19_3

I
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Page2
2176,059.01
Methods(continued)

I X11 Pesticide Fractton

I The 6, 15 and 50 percent Flortstl fractions were analyzed(3) by
GCHSDunder the following conditions:

I Instrument : Perktn Elmer 38

I Column : 3_ 0VlTemperature : 180°C

I
i IV Metals

Sampleswere ftltered (0.45 urn)and analyzed by AtomtcAbsorption

I spectroscopy.

RESULTS

I
Data are presented tn Table I. Only the actual organic components

I found havebeen reported.

I
I

1. 40 CFR. part 14.1 app. C

2. Samp11ngand Analysts Proceduresfor the Sc._entn9 of Industrial
Effluents. EPA1979

3. Methodsfor the OrgantcAnalysts of _ter and Wastes. EPA1980.

SUUR_E:HARD[NG-LA_JSUNASSUCIATES,19_3

I
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TABLE[ neap near

Z,e,NOVZZ.Z.WeLLNO. Z? Z8 3 Z9 9 e O Z2

Sample[D 9001 9002 9003 9004 9005 9006 9007 9008

Cadmium 0.053 0.03 0.024 0.024 0.018 0.011 0.012 0.089

Copper 0.72 0.08 0.06 0.04 0.04 0.03 0.06 0.08
Lead 0.17 0.05 0.07 0.05 0.05 0.06 0.07 0.06

Selentm 0.08 0.04 0.03 0.04 0.04 0.04 0.03 0.04
Silver k0.05 k0.05 k0.05 k0.05 k0.05 k0.05 k0.05 k0.05

Ztn¢ 0.48 0.13 0.038 0.032 0.16 0.013 0.044 0.076

OfI & Grease 30 20 15 50 80 40 20 15

Phenol (ppb) 26 I1 klO klO 11 10 11 10
TICH (PI_, as
arochlor 1248) 0.52 0.08 0.05 0.60 0.40 k0.05 0.20 0.10

Arsulc 0.09 0.06 0.05 0.06 0.04 0.04 0.05 0.05

Beryll fun 0.012 kO.01 kO.01 kO.01 kO.01 kO.01 kO.01 kO.01

pH 7.4 7.0 7.3 7.1 7.2 7.2 7.5 7.7
f_omlucttvtty 6400 19,000 13,000 16,000 2700 3500 1500 1300
Ntckel 0.11 0.11 0.10 0.13 0.12 0.07 0.06 0.07

All values in ppmunless otherwise noted.

SUURdE: IIARDING-LAhSUN_SSuCI,_TES,19_3
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2176,059.01

ADDENDUM
near near

L_U_ILL _LT. NO. 17 is 3 19 9 8 6 12

SampleIO 9001 9002 9003 9004 9005 9006 9007 9008

Chromltim kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05

Nercury O.0008 kO.0001 kO.0001 kO.0001 O.0002 kO.0001 kO.0001 kO.0001

Hagnesi us 120 420 420 420 57 68 33 35

AI1 values tn panunless othenvJsenoted.

k - less thanvalue

SuUR(;E:H/kRDING-L/_i_SONASSu_IATES,19L13
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_"_ Thermo
EAL Corporation Electron€ O law' O I:t A - _-_

I 2030 Wright Avenue
RiChmond.C,aUfornia 94804
(415)235-2633

I (TWX)910-382-8132 ANALYSIS REPORT
HARDING LAHSON ASSOCIATES DATE: 9-7-83

i P 0 BOX 578 Samples Received: 8-8-83
NOVAT0 CA 94947 EAL H.0. No. 45-=_2C0
Attention: Lyle Lewis Harding Lawson Job #: 2176.059.01

Samples Collected: 8-2-83

I Well No. 23 21
ANLH-16 ANL_-31

I Analysis Units 255-84-7 255-84-8

Antimony MG/L 0.70 <0.01

I Arsenic MG/L 0.044 0.006

I Beryllium MG/L <0.01 <0.01
Cadmium MG/L 0.057 0.005

Chromium MG/L 0.057 <0.01

Copper MG/L 0.09 0.020

I Lead MG/L 0.33 0.04

Mercury MG/L <0.0005 <0.0005

I Nickel MG/L 0.40 0.08

I Selenium MG/L 0.06 <0.006
Silver MG/L 0.053 <0.01

I ThalIium MG/L 0.2 <0.01

Zinc MGIL 0.087 0.043!



I
_-'_Thermo

EAL Corporation ElectronCOm_OmA " , C ",_

I 2030 Wrighl Avenue
Richmond, Caltfomil
(41S)23S-2_13

I (TWX)910-382-8132 Report to HARDING LAHSON ASSOCIATES

I Well No. 22 23 21 22ANLN-35 ANLH-16 ANLW-31 ANLH-35
Analysis Units 255-84-9 255-84-10 255-84-11 255-84-12

Antimony MG]L 0.62 .........

Arsenic MG/L 0.056 .........

Beryllium MG/L <0.01 .........

I Cadm£um MGIL 0.055 .........

I Chromium MGIL 0.057 - ........
Copper MG/L 0.06 .........

Lead MG/L 0.28 .........

Mercury MG/L <0.001 .........

Nickel MG/L 0.41 .........

l Selenium MG/L 0.04 .........Silver MG/L 0.052 .........

I Thallium MGIL 0.2 .........
Zinc MGIL 0.036 .........

Cyanide MGIL --- <0.02 <0.02
<0.02

I



I

_ Therm0

EAL Corporatlon r_ Electron€OaeOm_" O_

Wright Avenue
Richmond. California 94804
(415) 235.2633

I (TWX)9_O.3S2.S132 Report to HARDING LAHSON ASSOCIATES

I Well No. 23 21 22

Analysis Units 255-84-13 255-84-14 255-84-15

Phenol, Total MG/L <0.i <0.i <0.I

I
Results for pesticides, volatile organics, and acid & base/neutrals attached.

I

Laurence E. Penlold
Program Manager

I Environmental Science Dept.

I
I
I
I
I



I EAL Corporation

Hardtns Lawson Dete: September 7, 1983

EAL Lab No. : 255-84-2

I Client I.D. : _._LW-30 8-2-83
Hell No. 21

I PKIORITY POLLUTANTDATA SHEET
ACID COMPOUNDS u|/L(ppb) BASE/NEUTRJ_ COMPOUNDSui/L(ppb)

I 2,4,6-trichlorophenol < 10 4-bromophenyl phenyl ether < 2
p--chloro-m-cresol < 10 bis(2-chloroisopropyl) ether < 2

I 2-chlorophenol < 10 bis(2-chlorethoxy)uethane < 22,4-d£chlorophenol < I0 hexechlorobutadiene < 2

2,4-dXmethylphenol < 10 hexachlorocyclopentadtene < 2

I 2-nAtrophenol < 10 isophorone < 2
4-nXtrophenol < 10 napthelene 104

I 2,4-dinitrophenol < 10 nitrobenzene < 2
4,6-dinitro-2-methylphenol < 10 N-nttroeodimethylemtne < 2

I pentachlorophenol < 10 H-nttrosodiphenylamine < 2phenol _ 10 N-nXtroaodX-n-propylemine < 2

BASE/NEUTRAL.COMPOUNDS ug/L(ppb) bis(2-ethylheryl)phthalece 10

ecenaphthene < 2 butyl benzyl phthalate < 2

benzid£ne <10 di-n-butyl phthalate < 2

I 1,2,4-trichlorobenzene < 2 di-n-octyl phthalete < 2
hexechlorobenzene < 2 diethyl phthalete < 2

I hexachloroethene < 2 dimethyl phthalete < 2
bis(2-chloroethyl)ether < 2 benzo(a)anthrecene < 2

I 2-chloronaphthalene < 2 benzo(a)pyrene < 21,2-dichlorobenzene < 2 5enzo(b)fluorenthene < 2

1,3-dichlorobeuzene < 2 benzo(k)fluorenthene < 2

I 1,4-dtchlorobenzene < 2 chryseue < 2

3,3'-dichlorobenz£dine <10 ecenephthylene ( 2

I 2,4-dinitrotoluene < 2 anthracene < 2
2,6-d£n_trotoluene < 2 benzo(shi)perylene < 2

I 2,2-diphenylhydrazine < 2 fluorene < 2(as ezobenzene) < 2 phemanthrene < 2

fluoroanthene < 2 dibenzo(a,h)enthrecene < 2

4-chlorophenyl phenyl ether < 2 £ndeno(1,2,3-cd)p_rene < 2

2-stethylnaphthalene 16 pyrene < 2



I EALCmporatlon

l_rdin8 La_on Date: Septetber 7, 1983

ZAL Lab No. : 255-84-3

I Client I.D.: _LqLW-348-2-83
Well No. 22

I zolz rOXaT DA A
, , ACID COttPOUNDS o|/L,(ppb;) BASE/NEUTRALCONPOUNDS Uli/L(ppb)

2,4,6-tr£chlorophenol < 10 4-bromophenyl phenyl ether < 2p-chloro-m-creeol < 10 bAs(2-chloroteopropyl) ether < 2

2-chlorophenol < 10 bia(2-chlorethoxy)methane < 2

2,4-dlchlorophenol < 10 hexachlorobutadiene < 2

2,4-d:Lmethylphenol < 10 hexachlorocyclopentadiene < 2

2-nltrophenol < 10 Xsophorone < 2
4-n2trophenol < 10 napthalene < 2

2,4-d£nitrophenol < 10 u£trobenzene < 2
4,6-d£nitro-2-methylphenol < 10 N-nitroaodAmethylmsine < 2

I pencachlorophenol < 10 Iq-u£troaodiphenylmnine < 2phenol < 10 N-ultrosod£-n-propylmt£ne < 2

IL_SE/NEUTRALCOMPOUNDS uR/L(ppb) bis(2-ethylhezyl)phthalate < 2

acenaphthene < 2 butyl benzyl phthalate < 2

benz:LdXne < 10 di-n-butyl phthalate < 2

1,2,4-trlchlorobenzene < 2 d£-n-octyl phchalate < 2
hexachlorobenzene < 2 diethyl phthalate < 2

I hexachloroethane < 2 d:Lmethyl phthalate < 2b£s(2-chloroethyl)ether < 2 benzo(a)anthracene < 2

i 2-chlorouaphthalene < 2 beuzo(a)pyrene < 21,2-d£chlorobenzene < 2 benzo(b) fluoranthene < 2

1,3-dlchlorobenzene < 2 beuzo(k) fluorsmthene < 2

1,4-dich$orobenzene < 2 chrysene < 2
3,3'-dXchZorobeaz£d£ue < 10 acenaphthylene < 2

2,&-d£nitrotoluene < 2 8nthrscene < 2
2,6-diuitrotoluene < 2 benzo(sh£)perylene < 2

I 2,2-d£phenylhydrazine < 2 fluorene < 2(u 8zobe_ene) < 2 phenmnthrene < 2

fluoroanthene < 2 dibenzo(a,h)enthra©ene < 2

4-chloropheuyl phenyl ether < 2 £ndeuo(1,2,3--cd)p_rene < 2

pyrene < 2



I EAI. Corporstlon

HardLn8 Lawson Date: September 7, 1983
EAL Lab No.: 255-84-1
C1Lent Z.D. : ANLW-15 8-2-83

Well No. 23

I FIZOIZ rOLLXa'r DA AACID COHPOUNDS us/L(ppb) BASE/NEUTRALCOMPOUNDSug/L(ppb)

2,h,6-tr/chlorophenol < 10 h-brouophenyl phenyl ether < 2

I p-chlor_creeol < I0 bie(2-chloroleopropyl) ether < 2
2-chlorophenol < lO bii(2-chlorethoxy)nethane < 2

I 2,h-dichlorophenol < 10 hexachlorobutadiene < 2
2,h-d4uethylphenol 38 hexachlorocyclopentadiene < 2

I 2-nttrophenol < 10 ieophorone < 24-nltrophenol < 10 napthalene 80

2,4-dLnitrophenol < 10 nitrobenzene < 2

I 4,6-dLnLtro-2-methylphenol < 10 N-nLtrosodLnethylanXne < 2

pentachlorophenol ( 10 N-nXtrosod/phenylamine < 2

I phenol < 10
N-nitrolodL-n-propylmaine 2

BASE/NEUTRALCOMPOUNDS uR/L(ppb) bie (2-ethylhaxyl) phthalate 6

I acenaphthene ( 2 butyl benzyl phthalate < 2
benzidine (10 di-n-butyl phthalate _ 2

1,2,4-trXchlorobenzene < 2 d/-n-octyl phtholate ( 2

hexachlorobenzene ( 2 diethyl phthalate ( 2

hexachloroethane < 2 dLaethyl phthalate < 2

I bts(2-chloroethyl)ether ( 2 benzo(a)anthracene < 2

2-chlorouaphthalene < 2 benzo(a)pyrene < 2

I 1,2-dXchlorobenzene < 2 benzo(b)fluoranthene < 2
1,3-d/chlorobenzene < 2 benso(k)fluoranthene < 2

I 1,4-dlchlorobenzene < 2 chryeene < 2
3,3'-dLchlorobensidine <10 acanaphthylene < 2

i 2,h-d£n:Ltrotoluena < 2 anthracene < 22,6-dLnLtrotoluene < 2 benxo(sh/)perylene < 2

2,2-diphenylhydrazine < 2 fluorane < 2

I (as azobenzene) < 2 phenanthrene
2

fluoronnthane < 2 d/benso(a,h)anthracene < 2

I _-chlorophenyl phenyl ether < 2 Lndeno(1,2,3-cd)pyrene < 2
pyrene < 2



i EAL Corporwtlon

Hardins Lawson Date: September 7, 1983
EALLab No.: 255-84-5

I el:Lent I.D.: ANLW28 & 29Well No. 21

I PRIOKITY POLLUTANTDATA SKEET
st

i VOLATILES , nR/mL(ppb) VOLATILES n&/nL(ppb)8croXein < 5 trana-l,3-dichloropropene < 1

acrylonAtriXe < 5 cis-l,3-dichloropropene < 1

I benzene 6 ethylbenzene 5
carbon tetrachloride < 1 methylene chlorlde <10

I chlorobenzene 31 chloromethane < 1
1,2-dichloroettmne < 1 bromomethane < 1

I 1,1,1-trichloroethane < 1 broaoform < 11,1-dXchloroethane < 1 bromodichloromethane < 1

1,1,2-tr£chloroethane < 1 fluorotr£chZorometlmne < 1

I 1,1,2,2-tetrachloroettmne < 1 dichZorodXfluoromethmne < 1

chloroethane < 1 cblorod£bromomethane < 1

2-chloroethylvinyl ether < 1 tetrachloroethene < 1

chloroform < 1 toluene 7

I 1,1-dXchloroethene < 1 trichloroethene < 1
trane-l,2-dXchloroethene < 1 vXnyl chlorXde < 1

I 1,2-dichloropropane < I acetone 620o-xylene 11

I
I
I
I
I



I EAL Corporation

_rdtns Lawson Date: Septmber 7, 1983

I %AL Lab No. : 255-84-6Client I.D.: _t_rLW32 6 33 8-2-83
Well No. 22

I
PRIORITY POLLUTANTDATASHEET

m is

I VOI_TI LES . ug/mL (ppb,_) VOLATILES ng/mL (ppb)

acrolein < 5 trana-l,3-dichloropropene < 1

I acrylonttriZe < 5 cis-l,3-dtchloropropene < 1
benzene < 1 ethylbenzene < 1

I carbon tetrechlorXde < 1 methylene chloride <10chlorobenzene < I chZorometl_tne < 1

i 1,2-d£chloroethane < I broummethane < 11,1,1-trIchloroethane < 1 brouoforu < 1

1,1-dXchloroethane < 1 bromodichloromethane < 1

I 1,1 _2-trichloroettmne < 1 fluorotrtchloromethane < 1
1,1,2,2-tetrschZoroethane < I d£chlorodXfluorouethane < 1

chloroethane < 1 chlorodibromomethane < 1
2-chloroethylvAnyl ether < I tetrachloroethene < 1

i chloroform < 1 toluene < 11,1-dichloroethene < 1 trXchloroethena < 1

trans-l,2-dIchloroethene < I v£nyl chloride < 1

I 1,2-dlchloropropane < 1

I
I



I EAL Corporation

Harding Lawson Date: September 7, 1983

E_L Lab No. : 255-8/,-4

Client I.D.: M_LW13 & 14 8-2-83

I Well No. 23

I PRIORITY POLLUTANTDATA SHEET

VOLATILES n|/mL(ppb _ VOLATII_S ,, ns/mL(ppb)

!
acrole£n 125 trans-l,l-dlchloropropene < 5

I <25 < 5acrylonitrile cis-1,3-dichloropropene

benzene < 5 ethylbenzene < 5

I carbon tetrachloride < 5 methylene chloride <50
chlorobenzene < 5 chlorouethane < 5

I 1,2-dichloroethane < 5 brououethane < 51,1,1-trichloroethane < 5 broaoforn < 5

1,1-d£chloroethane < 5 bromodichloromethane _ 5

I 1,1,2-tr£chloroethmne < 5 fluorotrlehloromethane < 5

1,1,2,2-tetrachloroethane < 5 dichlorodifluoroaechane < 5

chloroethane < 5 chlorodibrouonethane < 5

2-chloroethylvinyl ether < 5 tetrachloroethene < 5

I chloroform < 5 toluene 235
1,1-dichloroethene < 5 trichloroethene < 5

trane-l,2-dtchloroethene < 5 vinyl chloride < 5

I 1,2-dichloropropane < 5

I NOIt-PIIORITY POLLUTANTS
tetrahydrofuran 25 d_Lethylether 25

I diethylacetate 25 1-ethyl-_-methylbenzene 22
ozulene 22

I
I
I

I



I EAL Corporation

I Rarding I,avson Dste: Septeaber 7, 1983
EALLab !€o.: 255-84-2

m cl,eut I.D. : ANLW-31
Well No. 21

I PiIORITY POLLUTANTDATASu_ET

I PESTICIDES uS/t, (ppb) PESTICIDES . us/L (ppb)

I _'BHC 0 • 2 pp-DDT (4,4 ' ) <0 • 1

g-BHC (lindane) <0.1 Endr£n Aldehyde <0.1

I B-BHC <0.1 Endosulfsn Sulfate O, 1

I Heptachlor 0 • 4 Chlordane <0.1
D-BHC <0.1 Toxaphene <3

Aldrin <0.1 PCB' •

Heptachlor Epoxide <0.1 PCB-1016 <0.2

I a-Endosulfan <0•I PCB-1221 <0.2

I p,p-DDE(4,4') <0.I PCB-1232 <0.2Dieldrin <0•I PCB-1242 <0•2

I EndrIn <0•I PCB-1254 <0.2

p,p-DDD(4,4') <0.I PCB-1260 <0.2

I )..Endo•ulfam <0 • 1 PCB-1262 <0.2

i 1,2,3,4-TCi)D <0.1

I



EAL Corporation

I Hardin8 Laveon Date: September 7, 1983
EAL Lab No. : 2S5-8&-3

I C12ent I.D. : ANLW-34
Well No. 22

I PKIOKITY POLLUTM;T DATA SHEET

I PESTICIDES ug/L (ppb) PESTICIDES uB/L (ppb)

I a-BHC <0.1 pp-DDT (4,4') <0.I

E-BHC (1Lndane) 0.3 Endrin Aldehyde <0.1

I B-BHC <0.1 Endosulfan Sulfate (0.1

I Hepcachlor 0.2 Chlordane <0.1
D-BHC <0.1 Tozaphene <0.6

Aldr£n 0.1 PCB's

Heptachlor Epoz£de <0.I PCB-1016 <0.1

I a-Endosulfan <0.1 PCB-1221 <0.1

p,p"DDE (4,4') <0.1 PCB-1232 <0.1

I Dieldrin <0.1 PQ-1242 <0.1

I EndrLu <0.1 PC)--12.% <0.1
p,p--DDD (4,4') <0.1 PCB-1260 <0.1

I B--Endosultan <0.1 PCB-1262 <0.1

1,2,3,4-1CDD <0.1

I



I EAL CoflDorldlon

HardLnj Lavaon Date: September 7, 1983

I _L Lab No. : 255-84-1
CILent I.D. : AJ_TLW-15

Well No. 23

I PIIORITY POLLUTANTDATASHEET

PESTICIDES u|/L (ppb) PESTICIDES uE/L (ppb)I
I a-BHC <0.1 pp'DDT (&,4') 0.7

s-BHC (1indane) <0.1 Endrin Aldehyde O.1

I B-BHC <0.1 EndoeuXfan Sulfate O. S

Hepcachlor <0.1 Chlordane (0.1

I D-BHC O. 2 Toxaphene <3

I Aldr £n <O. 1 PCB'a
Hepcachlor Epoxide <0 •1 PCB-1016 <0 •2

a-Endosulf an <0.1 PCB-1221 <0.2

p,p-DDE (4,4') <0.I PCB-1232 <0.2

I Dieldrin <0.1 PCB-1242 <0.2

Endrin <0.1 PC)-1254 <0.2

I p,p-DDD (4,4') <0.1 PC3-1260 <0.2

I lI-Endoeulfan <0.1 PCB-1262 <0.2
1,2,3,4-TCDD <0.1

I
I

I



I
ANALYTICALSCIENCEASSOCIATES,Inc.

4560 HORTONST. * EMERYVILLE,CA94608 • (415) 547-6390

I
I
I 7 September 1983

m Lyle Lewis
HARDINGLAWSONASSOCIATES

I P.O. Box 578Novato, CA94948

Dear Lyl e:

I Enclosedis the AlamedaNaval Air StationAnalyticalReport. If you
have any questionspleasecall.

I Sincerely,

WiIIiam Prater

I
WP:la

I Enclosure

I
I

I
I

I



i •

ABSTRACT

I SamplesfromAlamedaNavalAir Stationwerescreenedfor

l PriorityPollutantsand pesticidesusingEPA608/624/625GCFID/ECmethodology.The onlyparametersfoundwere low-level(<lOppb)

PCB ontaminationin twowells.

I
I METHODS

I (A) VolatileFractionSampleswereanalyzedfor volatilecomponentsby GCECIFID"l'()

m using the followinganalyticalconditions:Instrument : Perkln-ElmerSigma3

Detector : EC/FID

I Column : SPlOOO/GraphltlzedCarbonBlack

Temperature : 500 - 210° C.

(B) Base-NeutrallAcidFraction

m Sampleswere analyzed(2) under the following analytical conditions:
h I

Instrument : Perkin-ElmerSigma3B

I Detector : FID
Column : SP2100DB; SP1240DA

I Temperature : 500 - 2700; 500 - 2000
Internal Standard : DloAnthracene;2 Nitrophenol

I (C) Pesttctdes/PCB's

Sampleswere analyzed(2) under the following analytical conditions:

I Instrument : Perktn-Elmer 3B
Detector : EC

I Column : 3%OVl
Temperature : 180°C

i Internal Standard : Aldrln
f

1. 40 CFR PartIII_App.C.
2. 40 CFR Vol 44, #233•



t

TABLEI

I All valuesin ppb
SAMPLEID VOLATILE ACID_ B-N PESTICIDES/PCB's_3j(_

I Well No.WOI 19 <l <20 -

W04 3 <I <20 -

I W07 24 <I <20 -
WlO Blank <l <20 -

I WI7 25 <I <20 -W20 9 <I <20 -

i W23 20 <l <20 -W36 8 <l <20 -

W201 19 <l <20 ND

I W203 20 <l <20
8

W205 8q <l <20 ND

I W207 Blank <l <20 ND
W209 3 <I <20 ND

W211 24 <l <20 ND

W213 23 <I <20 ND

W215 8 <l <20 ND

I W217 18 <I <20 ND

W219 25 <I <20 ND

I W221 21 <1 <20 4
W223 22 <I <20 ND

I
I (3) DetectionLimit 1 ppb.

I
I

!

!



!
TABLEI I

PERCENTRECOVERY
OFINTERNALSTANDARDS

SAMPLEID. VOLATILE(]) ACID(E) B-N(3) PESTICIDES(4)-- -- & PCBs

w01 95 79 98

i W04 97 85 100W07 93 85 100
WI0 95 90 96

W17 95 88 95
WEO 96 B9 100

98 79 95W23

W36 99 75 92

I W201 93 80 100 85W203 95 82 100 85

I W205 99 80 100 90W207 95 85 95 I00

W209 96 80 96 85
W211 94 90 97 88

W213 95 85 95 89

I W215 95 85 I: 90g217 I O0 90 89

w219 1O0 88 95 90w221 95 90 96 • 88

l W223 96 85 99 90

I _: BromodlchloromethaneE Nttrophenol
3. DioAnthracene

I 4. A1drln

I
I

I
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I
I
I
I
I
I
I

APPENDIXB

BORINGLOGS FROM PREVIOUSSTUDIES

I
I
I
I
I
I
I

| CanonteEnvironmental







_lkWchl_'r EXPLORATIONBORING LOG BORINGNO.CONFIR._L_TION STUDY

I ASSOCJCt2s NAS-AL;_IEDA p_o_._cr _o. s.tt, ,o. W_-_



_T_,Wc]hl_r CONFIR_LATIONSTUDY EXPLORATIONBORING LOG BO_INGNO.

I ASSOCI(:_S NAS-ALAMEDA ,,o,,:,_O. t =.Zt; .0.:/_,/,,/zA /o,Z WA -_









Au LOG OF BORING 1

Shear S_ength (Ibs/sq ft) _._ r___ "_ _ _. Equipment Flight Auger_ r_ a Elevation 115.5*feet Date 10/29/76

O
BROWN SILTY SAND (SM)

loose to mediumdenset moistt
i with debris

5

em
/ 1.1-

10- e _ water level 4/1 8/77
• _

.0
• \

15 _'.
BROWN SAND (SP)• • q

•. loose, saturated,
• • 4

J
i

p • • ,_
u.

20 •. u

p •

*Reference: Topo, NAS Alameda
30" Sanitary DumpFacility, 1975,

by M. B. Cristi
i

35"

40

HARDING - LAWSON ASSOCIATES PLATELOG OF BORING 1

co,,8,,Iti.gE,,gi.cc,'8a.d aeologist8 2i Sanitary Landfill Site

JobNo 2176t030.01 AIDOr:.Jr--ODate 5/20/'77 Alameda Naval Air Station

U 49



, LoGooNo2ShearStrength(Ibs/sq ft) _ .- • 5"
-_. Equipment RotaryWash

U a Elevation 113.4 feet Date 10/26/'76

" 0 BROWN-BLACK CLAY (CH)
very softt moist

!
i ,
1

I :

LIGHT BROWN CLAYEY SAND (SC)
5 looser saturated

22.9 94

_7 water level 4/7/77

10-
GRAY SILTY SAND (SM)

loose, saturated
u.
U

15-
Z

20"

GRAY SILTY CLAY (CH)
very softt saturatedt (baymud)

30"

J

45 LIGHT BROWN CLAYEY SAND (SC)

]7.6 113 mediumdense, saturated

5O

HAROING - LAWSON ASSOCIATES PLATELOG OF BORING 2

i _ Co,,s.lti,,gE,,gincersa,,dGcologisf# Sanitary Landfill Site 3
JobNo 2176'030"01 . AIoDr:__-_Date 5/10/77 Alameda Naval Air Station

I - 5O



LOG OF BORING 3
ShearStrength(Ibs/sq ft) _ "" _ ----

_" '_ "_a."_ Equipment 5" RotaryWash
_ _ r_ o a Elevation /1_.4 f--eet" _)ate 10/25/76

I 0 BROWN-GRAY CLAY (CH)

97% oassin_,No. 2D0 sir e 64.7 59 very soft, saturated

I 5 LIGHT GRAY CLAYEY SAND (SC)
I _ mediumdense, saturatedwater level 4/18/'77

10

LIGHT GRAY-BROWN CLAYEY SAND
I (SC) - very loose, saturated

23.6 99

GRAY SILTYCLAY (CL)
very soft, saturated, (bay mud)

HARDING - LAWSON ASSOCIATES PLATELOG OF BORING 3

I _ Co,s,lti,g E.gincers o.d Geologists tl
Sanitary Landfill Site

JobNo 2] 76,030.01 AlOpr:dC__Date5/20/'77 Alameda Naval Air Station

51



u LOG OF BORING 4

Shear Strength(Ibs/sq ft) _ _ "" _ •
2,__ "_ _ -_ Equipment 5" RotaryWash

_c n

_ _ r_ _ u_aE Elevation 110.7 feet Date 10/21/76

, °! LIGHT BROWNCLAYEY SAND (SC)

I looser dryt with debris, ,_m

mediumdenset saturatedt

13% _a_in_ No. 2 )0 siev : 18.5 104 __._wlth concrete rubblewater level 4/1 8/77

m

10

o

15' ue_

20"
DARK GRAY CLAY (CH)

• softt saturatedt (bay mud)

5.

I
I

• 30-

I
35"

I
I

I
.... 40

.A.O,.O- LAWSO.ASSOO,A:fS ,'ATE
co,,.,,,,.,._,,..,..°,,dc_o_o..,. Loo oF_oR,NG4I Sanitary Landfill Site

JobNo. 2176t 030. 01 _ Appr:_C])_l_t e 5/20/'77 Alameda Naval Air Station

I .......... 52



u LOG OF BORING 5

ShearStrength(Ibs/sq ft) _ _ _ _ "_ Equipment 5" RotaryWash

F, c_ aE Elevation 110.1 Date 10/20/76u u_

0
5.0 122 BROWN SILTY SANDY GRAVEL (GM)

mediumdense t dr),
BLACK SILTY SAND (SM)

looset moistt with debris
water level 4/18/"77

5

u.

, _
• I _

' 10.

1

DARK GRAY SILTY SAND (SM)
looseo saturated

15-

m
u
em
u.

u
e_
m

20" a
"O

32.7 84 -I-

25. BLACKCLAY(CH)
very softt saturated, (baymud)

30"

35-

40

NG - LAWSON ASSOCIATES PLATE

Co_s,lti,g E,gincers a,d Gcologists L0 G 0 F B 0 RI N G 5
Sanitary Landfill Site r_

JobNo2176,030.0!..... A_pr:__Oate5/20/77 AlamedaNavalAirStab;on
| 53



i

Shear Strength Ft)
€_ _ C !1)

'_, } Equipment 5" Rotary Wash _ _ ._ }

, 0 " 40
DARK GRAY SILTY SAND (SM)

Ioos% saturated, with rock
" i

fragments
• water level 4/7/77

BLACK SANDY CLAY (CL)
5 very soft, saturated 45'

DARK GRAY SILTY SAND (SM)
" very loose, saturated ,-"

10- ,
U

I .
15- LIGHT BROWN SILTY SAND (SM)

I / loose, saturated

Jj ......

20 " 60

I
.

GRAY SILTY SAND (SM)
mediumdense, saturated

J 25 65

_, __
II -

GRAY SILTY CLAY (CH)

.11 very soft, saturated, with shells, .

Jl (bay mud)
30 70

il

ii '
i

II r. ,o 80HARDING - LAWSON ASSOCIATES PLATE

Co,s,dti.g E,,gineers a_zdCcologiste L0 G 0 F B0 RI N G 6 7

J|ll Sanitary Landfill SiteJob No2.176,030"01 _ Appr:__ Date 5/20/77 Alameda Naval Air Station
w

54



1 i OF BORIN !

Shear Strength (Ibs/sq ft) _ _ _ LOG G 7
-->" • ,, I

Equlpment Wash., "_ _ "& 5 Rotary I_o-o_ --- I
,", _ _ ,_, Elevahon 109.9 feet Date 10/25/76

0H;{._J ' LIGHTB,ow_S,L_,s_0(s_)_t'1
' I I.l'I.I!_ loose, with debrls -/ I

HI'III water ,e+el4ppz -_/I
ti!.l'll _

,oo...atu.,.,/]
tI,oo,.,.o.u.o..lo?l:mI LIGHT BROWN SILTY SAND (SM).u_.

,, l]!rl]tN o,Y _llLIGHT CLAY (CH)
saturatedt (baymud)very

• iII
Ij

I I

Ii

R_ IATI '
HA NG- LAW SON ASSO,C.... I Lo G OF BORING 7 PLATE /

Co,,ll.lti,g E,gi,e<l'll .,a _cologlilrll I _ t0 I
Landfill Site /

I San,tary _,_Naval Station
JobNO2176,03_0,01 _ __AoPr:___qP_Date,.5/10/77 [ Alomeda Air

55



_Jl Au LOG OF BORING 8
_ 4D

Shear SlTength (JJ_/_l ft) _,__ "_ _ "_ Equ;pment 8" HoJJowAuger>,_€"

_ _ _ C_ u_° Elevation 114.0 feet Date 10/29/'77

mediumdenser mo;str wffh debris

j , . . I water level 4/7/77

°° ___

10 ,,,
qJ

19.2 i , DARKGRAY SILTY SAND (SM)
i_see saturated

° el _

o #120" "2

o •e a

II " _,_
gl _

I: '0"
II

_ ,, 40 ..

HAHDING - LAWSON ASSOCIATES PLATE

Co,_s_,iti)_gE,gincers a)zdGcologistm L0 G 0 F B0 RI N G 8
SanitaryLandfill Site 9

JobNo.2176e030.01........ AlOlor:__C__Date5/20/77 Alameda Naval Air Station

I " 56 '



i _ i " £OG_O[ B_Re!NG._9_ a Elevation-_'_t---'_ie-- "10"/29/76
O" - 'T_

•rT.i.!,._, BROWN SILTY SAND (SM)

i _._. loose to mediumdense, moist,.

m with debris

5"

m i water level 4/7/77

II ,0

I I ,_.
Im
11 ,o. __DARK GRAY CLAYEY SILT(MH)

• soft to mediumstiff, saturated,

m j (bay mud)

25.

li
ml

• 30"

Ii
m J 35.

Ii

' J HAROING - LAWSON ASSOCIATES p

Co_ts.lti,g E,gincers a,d Gcologists L0 G 0 F B0 RI N G 9
Sanitary Landfill Site ..

JobNo 2176,030.01 APl:)r:__l¢__Oate5/20/77 Alameda Naval Air Station

I -" II I57



I I _v _ LOG OF BORING 10

Shear Strength (Ibs/sq ft) • _ _ e 8".Z"_ "_ Equipment Hollow Auger

0_-...t
I ;_'" I LIGHT BROWN SAND (SP)

....| mediumdenset moisb with

li "" _2. silt lenses"1 water level 4/7/'77

Jl -10- E

all '°I

t 5.7 c; passi,gNo.1200s; ve 21.4 10015"

Ij I
,

20"

DARKGRAY SANDY SILT (ML)

I! " mediumstiff, saturated

I I
|l _o.

|1 35.

Sanitary Landfill Site
2176t030.01 _ Appr:_.JdJ)_Date 5/20/77 Alameda Naval Air Station

I JobNo ....
I • I

58



v'_' LOG OF BORING 11
Shear Strength (Ibs/sq ft) .e _

"-,, ",.- -o. Equipment 6" Flight Auger

_ _ _ _ Elevation 112.5 feet Date 10/29/77

] 0 BROWN SILTY SAND (SM)
loose to medium denset with

I! debris

Ii °
" -2_ water level 4/7/77

I -
! IO

='-r-

DARKBLUE-GRAYSILTYSAND(SM) I

20" loosee saturated

• BLUE-GRAY CLAYEY SILT (MH) I
medium stifle saturatedt with --
lenses of silty sand

.u_

30"

4O

HARI)ING- LAWSON ASSOCIATES PLATE
LOG OF 8ORING 11

] (_) €o.s.,th,.E.gin.e)'sa,,dGeolo.,s,# Sanitary Landfill Site 12
JobNo 2176o030.01 _ Appr:Jf,___DateS/20/77 Alameda Naval Air Station

I ....... 59



l i AllZ u LOG OF BORING 12
Shear S_ength (Ibs/sq ft) _ "_

_" £ "- _o. Equipment Flight Auger
_ _ Elevation !13_.--0fee_._t.tDate 10/29/76I

il_ i 0-,.,_.,.... 8townSILTYSAND(SM).

! , loose, moist, wfth debris
II 5

1 1 _ water leveI4/7/77

I I -

|! _
|i '_'

III
II -20' DARKGRAYC.,L,_,YEYSILT(MH)

medwumshfit saturated, (bay

If . mud)
DARK GRAY SILTY SAND (SM)

loose, saturated

Im
|1 _o.

Ij

_ . , 40 ,

HARD I N O - LAW SON A,,OCIATIE,I PLATE

@ Cons,dti, gE,gineersa,dGcolooi#ts LOG OF BORING12SanitaryLandfill Site 13
2176e030.01 __A0pr:JC_. Date5/20/'77 Alameda Naval A_r Station

i ob No. _.
I

6O



I i

SheorS_eng_IIbsAqft) .__ _"= ••- _" -- Hand Auger-- _- o. Equipment
r_ _ _ _ Elevation 109.5 feet Date 11/9/76

0
._V_.. BROWN CLAYEY SILT(MH)

stiff, dry, (desiccatedbay mud)

o] becomingsoft, moistat 3'82.3 , passiJg No. 200 si_ve _!._ water level 4/7/77

, _-oo
o

DARK GRAY SILTY SAND (SM) "_
loose, saturated, (fill) "1"

10"

15-

LOG OF BORING 14

Equipment Hand Au_ler
Elevation 113.3 feet Date ! 1/9/76

0 ,. BROWN SAND (SP)
15% IpassingNo. 2(_0siev( _' loose,moist, with organic matter

GRAY-BLACK SILT (MH)A_

• soft, saturated -.
. BROWN SAND (SP)

5" " loose, moist u,I

" becoming wetter at 6' "_t •

k.
• "10

1 I

I

I

1
I
!

I I

J _ 15"
|

• |

i

HARDING - LAWSON ASSOCIATES LATELOG OF BORINGS 13&14

i _ Consulting Engineers and Geologists• Sanitary Landfill SIte 14
ob No 2176,030.01 AI01_:____Date 5/20/77 AlamedaNaval Air Station

I N_, 61



_ LOG OF BORING 15
ShearStrength(Ibs/sq ft) e " _" u

3. --_ '-_, "-- "_ Equipment HandAuger

>. € _ _ Elevation 113.9 feet Date 11/16/76
0"

Ji] LIGHT BROWN SILT (MH) '
I._! mediumstiff, dry, (desiccated

' "'! bay mud) ._
"-".I LIGHT BROWN SAND (SP) u

wet at 8'

10"

15-

i

]
LOG OF BORING 16

Equipment HandAu_ler
Elevation 109.3 feet Date 11/16/76

I • 0 BROWN SILT (MH)
! soft to mediumdense, moistt

(desiccatedbay mud) --
95.4_b passi,g No. 200 s|, ve becomingsofter at 4' ';"• U

, om

', -_
>,

-I-

i

iHARDING - LAWSON ASSOClATIIS LATE
LOG OF BORINGS 15&16

lobNo 2176,030.01 AD0r:__.__Oate 5/20/77 Alameda Naval Air Station

I _,s,, 62



J Au LOG OF BORING 17o.._,
ShearStrength (Ibs/sq ft) • .,. "-"c _ •

• '_ _ "_ Equipment 9" Hollow Auger

_"_ _ _ Elevation110.3feet D_te3/16p7

BROWN SANDY CLAY (CL)
mediumstiff t wett with i
organicmatter

t _ i_._- DEBRISFILL
5 (7. ? loose

_', water level 4/18/77 --

_ I _:

• I

I0-
\0

BLACK SAND (SP)
I

• . looset saturated

15- ..
20.2 106 I " '

14.
• e g

e_

a
2o_....

• • "1-

l'"
' ;' BLUE-GRAY CLAYEY SILT (MH)

I softt saturatedt (bay mud)
25.

I
,_"; BROWN SAND (SP)

30" _ loosedsaturated

I J 35"

Ii

_ H A R_ N 'O " LA 8Wt_lSO_ ,_A_rll80C/eoAIoTg_! _ PLATE

LOG OF BORING 17

16Sanitary Landfill Site

bidNo 2176t030"01 ..... Alopr:_.Lc-__Oate5/20/77 AlamedaNaval Air Station

| -63



u LOG OF BORING 18,_._
ShearStrength(Ibs/sq ft) • _ _.

_. _ ._Z" _. Equipment 9" Hollow Auger

_ _,__"_ Elevation_0tee, _te 3_6,_
Im

II I r, i_ 0 BROWNSANO¥CU_¥(C,)
!

reed;urnsHFf, wet, with debris

I ' DEBRISFILL
j i _ loose

water level 4/1 8,/77

| s -

10

15.1% passng Nc . 200s eve 20.9 107 BLACKSILTY SAND (SM)
loose, saturated

• 15-

e

DARK GRAY CLAYEY SILT(MH)
soft, saturated, (baymud)

30"

4O

HAROING - LAWSON ASSOCIATES PLATELOG OF BORING 18

j _ Consldtlng E.gineers a.d Geologists •
Sanitary Landfill Site !7

JobNo 2176'030"01..... Alol0r:_-_C__Oate5/20/77 Alameda Naval Air Station

I - 64





u LOG OF BORING 20a._,
ShearStrength (Ibs/sq ft) • v

_ c:_ "_ Equipment Hand Auger_ _ _ Efevo,;o.]14.5Feet0_te 1016/77
I ' 0 '

i ' 'ii BROWN SAND (SP)I " mediumdenser dry

| I ..1 _
J i " " becomesmoistat 2' "--becomeswet at 4' u

I i 5 "" '-.'.' _ water level 10/6/77 a°

| "'
R 10-

I i
!

15-

I

20"

| ' .

li :
!

i i 30-
!

I I , j
!

|! 'I
, , i 40

I l ii i I i i

HARDING - LAWSON ASSOCIATES PLATE

Co.s.lti.gE.gincc,'sa.dCcologists ,,LOG OF BORING 20

Sanitary Landfill Site 19
Job No2176-0.30_"0! _ _ Apor:__Date 11/21/77 AlamedaNaval Air Station

I ........... 66 '



_1 Im I

HARDING = LAWSON ASSOCIATES 'ION PLATE

I t_ Co.,,dting E,,gineer, and Gcologist, A N DKEY TO TE_iT DATA ..

I JobNo 2176,030.01 6/3/'77 AlamedaNaval Air Station

lkeV
AlOOf:.__. Date .......

,,_,,o 67



I I I II I III ,50 \
\ TESTMETHOD

I I _, ,/R_ference Line-10(7Yo Saturot|on
i _ for 2.70 Specific Gravity

I 130
!

I =
I

I __I u_ Permeabilityof soil
I _ 110 mixture compacted

I I _ _9o_2.6x I0-3 cm/sec

j_ / 0 3.0 x 10-4 cm/sec
lOO

! !
9O

la

|1 o ,o 2o _o ,o
II

I Symbol SamploSource Classification Optimum hezxlmumDryMoisture (%) Dendty (pcf)

I --€_)-- Dredgedslurrypond 50% Sand, 50% Bay Mud (CH) 18.0 110

Dredgedslurrypond 70% Sandt 30% BayMud (CH) 15.0 116

HA DINe- L.AWIION AIIIIOClATill

. Co_#ulti.gEagi_eere,..dGeologi.t. _OMPACTION TES T DATA PLATE

Sanitary Landfill Site 2r_
kobNo2176,030.01 AI:_:_.___Date 11/21/77 Alameda Naval Air Station

I IIII I I_=" 68



I
_ _ Equi!)ment 8': H:_llow Stem Auqer

I Ground Surface
0 ,J°l,J -- Grout (Bentonite/Cement)

In, Bentonite Pellet Seal

I BROWN SILTY SAND (SM)

N Iq

oeo,,.with debris beginning at _2" _ Schedule q0 PVC Casino
1.5 feet 5- _l

I ,rl,,_',rl,l=_
i

J .i.!El4=
i Dntd _':10- ,,, __ • Sand Pack - #3 Lonestar

II Iq .11

Ill ;,
DI II --

m,IId--

- .f_!=_= ,,,._o...u,..o-o..,,15-

I _]-,.,__._,o,,e,,,,,,__o,-.,,
onIda"

NM

t M ll_

i

0- IN•,, n;_
q n,l_
IOi I_,n

OI |q
.l,,#=l _

DARK BROWN SANDY SILT ,1

(ML) - medium stiff, 25- _//
I saturated

GRAY CLAY (CH)

I soft, saturated Z" G! Schedule _0 PVC Casing
30-

Bentonite Pellet Seal
35- * Top of Casing -

Alameda Naval Air Station

I Datum

I 40-

I 45

I

tam _ a_me0aeo8 Log of Boring20 _,rt

E_g_ee,s Ge,_,._,;s Sanitaw Landfill Site 2Ge_,',s,cs:_ Alameda Naval Air Station
Alameda,California

=_.,_,, : -. ,_q_.= _l_:)vlG _" ! at,'MO ,3*r|
MLQ 2176,059.01 _. -." ," 10/83

21 71}.019.000 _'

I



I

_r Equipment R'" Hollow Stem Auaer

I Grout (Bentonite/Cement)

Ground

BROWN SILTY SAND (SM) -Bentonite Pellet Seal

I loose, dry/,moist with debris at 2 feet _ Schedule ;0 PVC Casing

I Sand Pack - #3 Lonestar

_ Schedule 40 - 0.02"
Slotted PVC Screen

!
I DARK GRAY SILT (ML)

medium stiff, saturated
DARK GRAY SILTY SAND (SM)

loose, saturated

I DARK GRAY SILT (MH)medium stiff, saturated

(_ Schedule 40 PVC Casing

I Bentonite Pellet Seal

I 35-

I
40-

I
I 45-

i

_Vlml I.m,m Aseeek_m LOgof Boring21 =_,',

_g.,ee,s G=_,J_=,_ Sanitary Landfill Site 3& 3ec.u_,_.,:sl_ AlamedaNavalAir Station
Alameda. Califomia

• w-. - . ,-Q.-.: _ja_=2 ., • .',_lTIt lie, EdE._ _T|

MLQ 2176,059.01 ._ " ,_. 10/83
21711,OSl 0003

I



I
[ [quipmtmt 6" Hollow Stem AM_Qer

| o .. _._,'=,,,,:

I loose, dry, with debris 2" O Schedule gO PVC Casing
at 1.0 feet

I Bentonite Pellet Seal,."5-

i llo"
change to gray in color
at 6 feet bo,O

i':i
I 10- Sand Pack - #3 Lonestar

:i°
I i •

15- ''' _- _ 2" _ Schedule 40 - 0.02"

I , ' • Slotted PVC Screen) Iq

i |q

I 20-'" i |

DARK GRAY CLAYEY SAND ;,'_

l (SC)-loose, saturated ,-A.
25-

I
I 30'

I 3S-

!
'_ 2" _ Schedule _0 PVC Casing

I DARK GRAY SILT (MH) 40-
medium stiff, saturated

45- I

I.mmmmA,e_k_, LIMIof 8oriNI 22 _.,,e
++g,_ee.s.3e+.,t =:* Sanitary Landfill Site AI
J, 3e(_v_. ='= Alameda Naval Air Station 4Alameda, Callfomia

MLQ 2176,059.01 . 10/83
' 217il.OS9 0004

I



I _' Equipment 8" Hollow Stem Auqer

I BROWN GRAVELLY SILTY GroundSurface
SAND (SM) - medium dense, Grout (Bentonite/Cement)
moist, with debris beginning Bentonite Pellet Seal

at : .0 feet 2" _ Schedule qO PVC Casing

I BROWN SILTY SAND (SM)loose, saturated, with
debris

Sand Pack - #3 Lonestar

I ,;
_ Schedule 40 - 0.02"

BROWN CLAYEY SAND (SC) Slotted PVC Screen

I medium saturated,
dense,

with small amount of debris

I
I GRAY SILTY SAND (SM)

medium dense, saturated

I DARK GRAY CLAYEY SAND 3 2" _ Schedule 40 PVC Casinq(SC) - medium dense, /
saturated

I DARK GRAY SANDY CLAY(CH) - medium stiff, 3
sat urated

I Bentonite Pellet Seal

| .o-

45'

Nardlq I.awNe Aeeeekm, Logof Boring23 =-,"
e_.'.ee,,, Ge..;,_,', Sanitary Landfill Site j_m
_,-_*.-'. ..... "-_ Alameda Naval Air Station 0Alameda. California

MLQ 2176,059.01 ._" ,--', 10/83
217ii.0S9.0005

I



I
_ [ Equipment 8" Hollow Stem Auaer

I Ground Surface

DARK BROWN GRAVELLY " • Grout (Bentonite/Cement)
SILTY SAND (SP) - loose,

dry
- _2" _ Schedule 40 PVC Casing

I 5- Bentonite Pellet Seal'l=

DARK GRAY SILTY SANDY ---(SM) - loose, saturated, 10- __ , Sand Pack- #3 Lonestar
with debris

15- _ _ 2" _ Schedule 40 - 0.02"

_ Slotted PVC Screen

GRAY CLAYEY SAND (SC}

I medium dense saturated --"J
20-' =___i

m

1
m
1
1
1

1

25- w1

I -11

I 30- : 2" _ Schedule 40 PVC Casin o

I
35-

I
GRAY SILT (MH)

| ,o

I 45-

Ne_l_l I.awm a_ Logof Boring24 • .,-e
=--_ee., 3_. _ ,:= Sanitary Landfill Site

,'_ AlamedaNavalAir Station
Alameda,Carlfomia v

MLQ 2176,059.01 _---z"< 10/83
21_e.oslooN

I



I I

Equipment 6" Hollow Stem Auger

I Ground Surflee
BROWN SILTY SAND (SM) " Grout (Bentonite/Cement)

loose, moist, with debris I Bentonite Pellet Seal

I _2" _ Schedule 40 PVC Casing

!
I 1 _ Sand Pack _3 Lonestar

I
2" _ Schedule 40 0.02"

_ Slotted PVC Screen

GRAY CLAYEY SAND (SC)
loose, saturated

I
!

I-2" e! Schedule qO PVC CasingGRAY BROWN CLAY (CH) _-

medium stiff, saturated

I
I _0-

I 45-

i

_k_ I_wm A=_= Loll of Boring26 _-,'_-%-_.,,,=;,. ,..,., Sanitary Landfill Site
3_ •, -'" Alameda Naval Air Station _r

Alameda.California II

MLQ 2176f05g.01 • 10183
2 176.0S9.0007

I
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m PRESENT LOCATION OF
LANDFILLS:

SITE 2 SITE I

_ _ PRESENT LOCATION OF OAKLAND INNER
l

AIRCRAFT RUNWAYS HARBOR
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1
RICHARDJ. GREENWOOD

ProjectManager

m Education

M.S.,GeotechnicalEngineering,UtahStateUniversity,1978

m B.S.,civilEngineering,UtahStateUniversity,1976
Registrations

m ProfessionalEngineer:California,Colorado

Affiliations

m Americansocietyof civilEngineers
Societyof MiningEngineersof AIME

m Experienceand Background

Mr. Greenwoodhas over11yearsof engineeringexperiencewith

m over sixyearsof experiencein investigation,engineeringdesignandconstructionof groundwatercontrolandgroundwater
remediation.He has beendirectlyresponsiblefor engineering,

m costcontroland projectmanagementof bothhazardousand non-hazardoussites. Non-hazardousprojectshave included:water
resourceplanningandmanagementfor bothconfinedand unconfined
aquifersystems;seepagedmodelingcontroland watersupply
managementfor largeearthdam projectandpiezometricand pore
pressureinfluencein bothfoundationandslopestability
evaluations.Hazardousprojectshaveincluded:feasibility
studies,remedialinvestigation,design,construction,

m containment,and clean-upworksitescontaminatedwithvolatileorganics,acids,pesticides,metals,aromaticsand uranium.

l Priorto joiningCanonieEnvironmentalServicesCorp.,Mr.Greenwoodwas involvedin numerousfieldandanalyticalprograms
including:

I o Designand constructionsupervisionof small,medium,andlargeearthdams. Dam typesincludedwaterresource,flood
control,mining,andhazardouswaste.

l o Hydrologicanalysisandhydraulicdesignof ditchesand
conveyancestructuresfor controlof surfacewaterfor large
surfacecoalmines;floodplainpredictionfor largeriver

l courses;minesequenceplanningfor surfaceand undergroundcoalmines;slopestabilityanalysison steepslopehigh-
wallsforlargesurfacecoalmines;researchand development
of methodsfor backfillingshaftsandtunnelsin conjunction

m and of remedialworkfordiction, design subsidedareas;
designof portalaccessopeningsforundergroundmines;and
causeevaluationanddesignof stabilizationmeasuresfor

m landslideareasin minedareas.

l CanonteEnvironmental



m
(RichardJ. Greenwood) 2

L o Trafficsurveys;trafficpredictionand analysis;pavement

l esign;design of timberroads;design of detentionpondsanddrainageand conveyancestructuresfor shoppingcenters,
residentialsubdivisionsandmulti-familydevelopments;
designof sewagetreatmentfacilitiesin remoteforestareas;

l reparingand filinglegaldescriptionsof propertyboundariesand performingpropertysurveys.

m o Evaluationof retainingstructuresforhighwayembankmentssupportedwith rockanchortiebacksand drilledcaissons;
liquefactionanalysisfor tailingsembankments;cause
evaluationof foundationand structuraldamageto school

buildings;subsurfaceinvestigationanddesignof foundationsforresidentialdevelopments,commercialbuildings,and
electricalpowerplants.

m o Experiencewith computerprogramminganddesignin Basicand
Fortran.Designof CADDsystemsforcivilandgeotechnical
engineeringandgeotechnicaltesting.Usageand evaluation
of groundwaterflowusingseepageandgroundwaterflow
models.

l Publications
Greenwood,R. J., 1979,"Developmentof a Liquefactionopportunity
Map forCacheValley,Utah",Master'sThesis,UtahState
University,Logan,Utah.

Taylor,M. J. and R. J. Greenwood,November1981,"Classification
and SurfaceWaterControls- NonwaterImpoundingMineWaste

l Structures",Proceedinqsof the Symposiumon Oesiqnof Non-ImpoundinqMineWasteDumps,Societyof MiningEngineersof AIME,
Denver,Colorado.

l Greenwood,R. J., Ig84,"Microcomputersin CivilEngineering-
SmallBusinessApplications",Proceedinas SecondNational
Conferenceon Microcomoutersin CivilEnqineerinq,American

m societyof civilEngineering.

m
m
m

l
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Figure6--7 AREASOF SUSPECTEDHAZARDOUS WASTE DISPOSAL,WESTBEACH
LANDFILL (SITE 1). NAS ALAMEDA

JL_ 6-46 SOURCE: E & E (1983)
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o

I .. • INTRODUCTION

" In 1984, Section 13273 was added to the Water Code/_ Assembly

_ Bill (AB) 3525. This section required the State )_a/zerResources
Control Board (State Board) to rank the approxi_ly 2,100
activeandinactivesolidwastedisposalsit_._ouqhout th_
s_ate on the basis of the potential threat th__ po,o to w_tc_
quality. The State Board approved a ranked_t _olid waste

I disposal sites in December 1985 and revise_/_ in S%_mber 1986.Annual revisions are anticipated to occur _'ery Septe_e_for the
d-._=_t!o_,ofth_sl:,t.Thellstcontains13=_nkswith'_,_ites

I December 19, _98Slistwere.necessary2_9'meeuRe:lena!Wateb_

Quality Control Board (ReglonalBoa_//wat_r c-_alityobjectives.
I The purpose of this guidance docum_ is to _xplaln and summarizehow _o combine relevant sections/6_ the Ad_!_strative Code,

Title 23, Subohapter 15 and/or theater _ necessary to comply
with Water Code Section 13273. No_r_latory authority is

I . necessary for the Solid Waste Assess_r_K_est (SWAT) Program.

:x:sting Water code and Subchapter 15 _d_ons provide the_._requisite authority for the State Boa_ implement the SWAT
I Program. The major difference between the_W_ Program and

o
#

Subchapter 15 is t_hato_SWAT report is _pzleted by the
disposal site operator ___.w_d and accepta_ by the

I appropriate Regional Bo_ t__iIements of Water CodeSection 13273 have been _ (i.e.,_4)en_ation of hazardous
_-=stemigration into watefk_ soil)ii_ast to Subchapter 15

D which requires con_.anuous_Atorin_/ If a disposal site is

investigation, f.uf_rcemen=a=_:_-_'_illbe "undertaken_ursuant to

I The operator,/of theII_0 dlsposa3_ites in Rank 2 are requared tc
submit a _W_. repo_r__ the. appro_iate Regio.al Board on or
before J_l._' 1, 198_._13273 of the Water Code requires

o an an.alys_._the, surface,and ground water, on and under,
_one..._k_,_aso_dwastedisposal,_t,to=ro_idea

I s leaking as compared to geologically similarsolid waste disposal site which have not been
leakage or waste discharge.

! .
I,

I
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The SXA_epo_ is =e_i=ea to be oez_iZiea by ei_" a . .

I registered Civil Engineer, a registered Geologist_'_r a certlfled

Engineering Geologist pursuant to Sections 6762,/7_42, and 7850
of the Business and Profession Code. The cert_r is
ad_i_ionelly Eequired to have a minimum of file2_rs experlence
•n _=ound water hydrology. The analytical l_b_ra_q_performing
the chemical analysis must be a Hazardous _rials_._ratory
certified by the California Department of Ke%ith Serv_.

| vi,posalsiteoperatorswithactivesimon
ranked llst may also wish at this t!m_F+wS-comply with the S_%_m

I Board's re_uiations _Dis.chargeoZ Wa_ to Land," found inCalifornia's Admlnistratlve Code, T_e 23, Chapter 3, Subchapter
15. In such cases, they should cg_y wlth Ielevant sections of
Subchapter 15 In addition to the/_9_srial r_ired under this

I guidance. Disposal operato_@_%hould_tact Reglonal
mite their

Boards for specific informationon_ch_er 15 compliance.
Disposal site operators in the proce__/implementzng Subchapter

I 15 requirements will find that most of_ir SWAT Programrequirements will have been satisfied wi_heir Subch_pter 15
efforts. In these cases, the required SWA_ll°°summ. arlze the
ongoing Subchapter 15 e_s and report on _speclfic

I hazardous waste test r___by the R_onal Board.

,
I regi, board sha_l take the action specifled in

(e _Dj_Board determines that the
the Remional Board shall

I waste site to correct th___eem( and resubmi_ the solid waste assessment
_asec the results from'the co_ected monitor_nq

I for emphasis)."
order tc necessity of repeating a SWAT test, the

i _AT cons_ two mess, a SWAT proposal and a SWAT report.initial should be made to the appropriate
ional Board or before the proposal deadline corresponding
e ranking the site as shown on Table I. The initial

I _al of the SWAT proposal outlined in thisdepicted in Table 1 is intended to

! .

I



I _ -3-

effo_. Two key elementsare includedin this co_s_deratlon.
First is adequatetime for RegionalBoard revie_/_d €?ncurrence
with the initialSWAT proposal !a_.out60 days)/._?lud_ngour
allowancefor any necessaryrevlslonto the i_i_,_i_1_SWAT
proposal. Second is actual implementationo_n_pted SWAT

I proposalto meet the approprlateJuly 1 de_d_ne, e_ished by
Water Code Section13273, for the SWAT rep_t. __

SCHEDULEFOR SOLID )ISPOSALSITE

i SOLID WASTE SWAT AS TESTS

i 1986 July i " July 1,1987

1987 April I, 1988_
11

I 1988 " IS _ " 19894 1989 : " 198S _%_ " 1990

1990 " 1990 _'_> " 1991

I 1991 _ 1991 _ " 19927 "1992 _ _ 1992 . 1993
8 1993 " _ _ " 1994

1995 \ \ " ,I _99"''-5 " 199G

12 __ • kk_52€/ 1997 .; " 1998

£ k/

and the, or_ outlined _t_rt_ng on page 5 of this

i _uidance _rial. 1 referenced/€ontainedan this guidance,unless to code sectionsfound in Title 23,
Code.

I Information in the SWAT proposaland SWAT repor_ isdesi: written,tabular,and graphicformatsas
P_ diagrams,and other illustrationsshouldhe

I readablescale. Maps and sectionsshouldbe where possible for easy cross reference.
Z a report Lt_ed an operatorrefers to anothersource,

i relevan_ fromtha_ source shallbe referenced_€_ion2595(b
•I

!
! .

I
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For those siteswhere hazardouswastes are known t_e leaking

becauseof existingmonitoringprogramsor other_v_ilable

information,the operatormay apply to the apprg_ate Regional
Board for a waiver to the SWAT requirements.._h_request for a
waiver should includeall the informationIn Fe_n Z of the
SWAT proposalof this guidance,and Sectiony)6f _SWAT report

of this guidance. _ _/ __ .
I The Water Code providesfor the assessmentof penalties_f_ither

the SWAT proposa.1or SWAT report are s_tted tothe Reg_

I Board after Uhmlr d=e date. Sectlons/_-67 and 13268of t,h_>Water Code will be used to enforcec_iance of the SWAT -
Program. Civil liabilitieswill be/_sessed site operatorsat
the rate of up to .$5,000per day Sf_azardou_ waste is not

I leakingfrom the site, to day ifdlsposal _yup $_, ooo per
hazardouswaste is leaklngfrom _dispo_slte for each day

i theSWATreportsarelate.since enactedtheSWAT Programand specifiedthe SWAT _/d_te by law, the State
Board is powerlessto.grant timeextsn_. Therefore,we
recommendtimely submittalof SWAT propo_and SWAT reportsto

I avoid substantialpenaltles.

!

I



I G. certificationby a qualifiedperson as to
completenessof the SWAT proposal,repert,
getherwit_ a statementof their

I includingcertifier'ssignatureandor CertificateNumber(s)(WaterCode
.13273 (b)). ""

2

i who operateclassifiedwaste sites pursuantto2596(a)(i)shall submit detailedconstruction
-builtplans, specifications,and descriptionsfor
iners,containmen_Pstructures,leachatecollection

I
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I and removal system components, leak detection system

components,preclpitationand drainage€/_rol .
facilities,and interimcoverswhich h_9/been Installed
or used at each slte. Op.eratorsshal_ _bmit a
descriptionof and looataonfor anci_l_facilities
includingroads,,waste handllngare_s_b_ings, and

B, _Worany site havinga leacherscollec_.ionand__a!

l system,recent analyses,purser to Section.25.57_allbe s--bmittedwith the SWAT p_p6sal. In addltlon

i standardphysicaland ohemi_y parameters(i.e.,pH,
Temp, E.C.),a pollutants_ usingEPA methods 601 and
602 or EPA methods 624 a___25, ICP metals,and AAshoulbeincluded.Thg/4gional willspecify
which EPA methodsare t_ util_. For EPA methods

• 601and602,l orator retestthatall
peaks be reported. If unid_q_!ed peaks are present,
EPA tes.t.method624 shouldbe_h_,to identifythe peaks.

AS a mlnlmum,the followingsub_a_ces shouldbereportedfrom ICP metals procedur_b, As, Ba, Be, Cd,
Ca, Or, Co, CuF_Pb, M_n,Hg, Mo,_ K, Ag, Se, Na,
TI,.V, and Zn.__D__e limiteddetectionlimits of
the ICP metals_tho_q__nd Se, it is preferredthe
AA method be us_ 0 anal_ _4_g and Se. If deemed
-._.,-.re_riate,ana!_,_sfor _-_nd methyl'-ethyl

L ketone shouldalso_ made./Any other chemicaldata• requiredby the Re_i6nal/B6ardshouldbe included.

All 3ring shall_e\€onstruotedin a manner that

i _i', the of tK4 drill hole and prevents .czc saturatedzones. The monitoring
we _liancewith Section2555(c & d).

I A. shall submitto the RegionalBoard detailedequipmentspecificationsfor compliancewith
water, 9Toundwater, and unsaturatedzone

ements with their proposal. WhenI€ lesare no.tavailablefroma leachers
col_ on removalsystem,the SWAT proposals_all

means for leachatesamplingand analysis,Site .to.rsshallprovldetec.h.nicalsupportwhich
ratlonalefor the spatialdistributionand

depth gr0undwater and unsaturatedzonemonitoring

I .esand for the design of monitoringequipmentn 2596(a)). Where justifiedby a qual.ified
_nand the concurrenceof the localRegionalBoard,

_ ".

I
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and 602, EPA method624 should be z_/q.or
identifying the unknown peaks. As/_/Minimum, the
following substances should be re_o_ed from the ICP
metals procedures: Sb, As, Ba, __, Ca, Or, Co,
cu,re,Pb,Mn,_g,.o,Ni,X,_,__a: TI,V,
and Zn. Due to the limited d_tiction_ts of the

I 7CP metals method for Hg and T_, it is p_rred theAA method be used to analyse for Hg and Se._
Standard physical and che_al parameters {i._._kpH,

| Temp,_._.>shouldbeinvadedaswellastestk_r
a TDS (105-C), COD, CL2, _d NO_. Any other chemical

data required by the"_ional" Board should be

included. . / /

I I. Background water quality.._._be basedon data from
quarterly samplang upgradieh_0m the.waste

I " disposal facility for one yea_ avallable. These
analyses s_on 2595(g)_Q_ :

• a. accoun_ _or __m_t errors in sampling

I and ana_s. __
b. ,ccount _r_'easo_a_ fluctuations in back_'rouna

L i water quallk_ '_uch f!uotuatlons are exp_ec_ed' /--_affect t_X_o_entration.of hazardous
/ _-umn_tituents.\ /

I 2/_ackgr_d water _'ty may be based on ap.propriate
// water _u_lity data tk_at.areavailable in laeu of

I 3._B_a_ound water--qualityof ground water may be

I --___-_,-,_. f_he waste management unit where (Section

| ///__ \\"4",,J=yd.=._ol_._:':onaition, do,oi=ellowfor
/ / _ \sampllng In :he upgrad!ent dire_ion.
<kk_ b.\ _ampling at other wells will provide a
_ _ _epresentative indication of background water

_4. _/_eveioplng the.data base used to determane a ,
I value in ground water, the site .operator_ _o_ground

used to determine background. A minimum of four

I samples shall be taken from the entire system used

I
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i :

to =eterminebackgroundwaterqual_, eachtimethe

system is sampled,. Should there_9/only one
background well, the four conse_ve samples shall
be obtalned from the one well _n_eparate analyses
for eachsampleshallbecondic_-_<._._io.

I F. The unsaturated zone monitoring l_rogramsnal_l_designed to detect waste con_ituents which ma_k_caDe
.... _ ............ O. -- -I F"-n " - " " " ""

I water <Section 2559(a)).// --
G. The unsaturated zone mo_Iforing syslem shall includea

sufficient number of m_toring-pt_nts at appropriate
I locations and depths _o_represe_t/thebackground soil-poreli_id_ality.th__., _ybeenaffectedby

leakage from the dasposal_i_/as Well as loll-pore

I liquid in locationst_hata_m_s..t likely to "havebeenaffected by seepage from was£_-_4ksposalfacilities

I (Section 2559(b)).

I
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• .

SWAT REPORT 'i:

I. _ Characteristics

I A. Provide in the report an analysis de how the
ground and surface water have affect the
waste site, and how the site has ground

I and surface water (Section 2595

B. Provide a topographical map o$/_he disposal. . .its

I surrounding region-within on@/_ile of the slte sho_elevation contours, natural/giound slopes, drainage "
patterns, and other topogr_ic features !before and
after disposal slte cons_n2_tion,"i_ posslble) (Section

I <q //
I

1. Provide a geol?gic map an_9_logic cross-sections.
of the wasted_sposalsite_h_n.g lithologyand

I s_ructural features. Cross-s_ns shall beindexed to/_h_eologic map and_ll be located to
• best poz-tz__o_io_q features rel_evantto the

I discharged_@te._'__hould be €onsistentwithother site _s 8ecta_n_s_l_r_urposesof

• comparisons _tion _/_( ._)o .
2. Describe _--hena_a_/_Mo!ogic mater,-_-!sbenea.--h.-_-_

wa_ _eandi_9_roundings, including
•_9_ '.a_iOnofkr_k types, nature of a.luerauion
_pth nature o%_eathering, compatibllity ofi _astes geologic\_terials, continuity and
latera_ of fo_ations, and all other

i ogic data (Section 2595(f)(2)).
the geo ic structure of the waste site
the attitude (strike and dip) of bedding

att and condition (tlght, open, clay or
led, etc.} of any fractures; the nature,

I De ( , synclinal, etc.), and orientationny fo_ ; the location, attitude and nature
(I , gouge-filled, etc.) of any faults; and all

I structural data (Section25._ )•\

!

I
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D. Hydrology //_ _.:..
/./_

I. Evaluatethe watez_-bearingchara.ct_dticsof the
naturalgeologicmaterialside.nti_!_ under

I subsection(C)(2)of thls sectlo_q_udang
delineationof.allgroundwater/z_ne_d basic data

used to determl:e the above (_ion 2__1)).I 2. Evaluatethe on site permeabilityof soils_
• immediatelyunderlyingthe!"_$isposalsite in_

3. Evaluatethe perennial/_rection(s)of groundwater
movementwithin the._.r_ost groundwater zone(s)

I. within one mile of _' dispos%Z>ite perimeter.
Includea groundwa%_table/_ clearlydelineating

the groundwater flow__iect ion 2595(g)!3)).
I " 4. Providea map showingthe_ation of all sprzngsin

thedisposal site and withih_ mile of the
I " pe.i.eter. The map shall be _._p.anied by tabular

data _.ndic_th_ _lo_ane_th_._eral _alityof
• the wa:er ___g (Sec:i_ 2595(g)(5)).

_. Providea map_wing/_Ce loca_ionsof a11
.I =on__ori_.gwe_._XwaXe_wens,oil/gaswens,•ge._,z_i=al e_l_.._n wel.ls.,:,_d\ge.?the=al wells

_6¢-t_isposal s_£_or within one \m,_e of z_s

I //_r ime_e_ (sectionX___(h)(_)).
_./List t_b{nameand.ad_l_essof the owner of eachwell

I <i locat__on (E)(I) (Section2595(h)(2)).
3._P_ro)_deWell informationwhere availablefor each

_/indicated in subsection(E)(I).ofthis section
I ihql_kding,but not (Sectlon2595(h)(3)):limitedto

I // _. dia_r of casing .at ground s_._face and
// _ \at to_al depth. , ._q_ c: _ype of well construction(cabletool,

I _'_ _otary, etc.). __ d. _epth and type of perforations.
_ e. /name and addressof well driller.

_ _X /year of well construction. .
I _ /_I use of well (a_ricultural,domesti¢,stock

_/ waterzng,etc. ). . .
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h. depth and type of seals. /_ _ :',' '
i. lithologic,gepphysical,andoth_ypas of

well logs, if Evailable. / / "-
J. water levels, pump tests, watp_uality , and

I other well data, if availabl_._\
k. annular packing materlals %M_/inT_is.

I 4. Describe the curTenU land use within one m_%le_f the
perimeter of the disposal _te (_.g., reside_rt_a!.

| . etc.) (Section 2595(h)(_/.
//

5. Describe the current/d_d antlciRated'future use of
I ground water within/6_e mile _he perimeter of the

I _. waste Cha_acter_st,cs __ " "
A. For the entire history of the s_@nd insofar as data

| available:

solid,"liq_ an_k_o_e_rations of wastes
I discharged _he sit_ _ and.known waste=onstituents_n b:.__lly _dentlfie_

accordlng to t_most/_scripti-_Q nom_nclatur=. A

I listing of haza_us,/w,_ste constituents shall. "
in._lu_ referenc_k_ers for listings esta_lished

/2/ _rovi___ption of disposal _ethods; including
I • _ wast!_ix__z_ting procedures, and management

_._a_ces (Sectio_ 2594(a)).

I and vertically and horizontally,locate,/__.._a--_.._s _orpo_.,nt._allyhezardousmater_al,already
// _l_t_e si_._Also, include a list of waste generators

I // fo_e_h typ_f hazar.dousor potentially hazardous
<_ wast_ater Code Section 13273).

_e SWAT r_-i'_,summary shallincludeall of the results and
h_lusi_, of.the,monitoring program conducted during the

summ__all include: ..

I
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I A. An evaluation,supported by water quality/a_a_yses,of

the quality of water k_own to exist und%f_r w_'thinone
mile of the dlsposal site perimeter invading all data
necessa.y to establish background wat_/_ality (Section

2595(g)(6)). //__
B. The report shall.include the resu_of anal-site

I leachate monltorlng required. TtQ4_hallalso_lude theresults of any additlonal analyses required by_h_
respective Re_ion__lB_ard. z/>/ _

I C. The repor_ _hal! also inclu/e//thelocationand
description (as outlined i_ection III, A, of the SWAT
proposal) of all monitor_wells r_quired by the

I respective Regional Boa_ //

I !V. Air Oualitv Solid W_-Asses_e_ _ 1A. Summarize the findlngs of aity SWAT.

I B. Discuss the imDllcations of such _4_ngs relative topotential dec " .onof water quall_2as a resu!_ of
gas.migration

I v. conclusions

A. _rcvidz _ full _- any hazardous materials in
the disposal site of concentration or

% .. --

I B. Pro/__l descrip_l_n of any leakage of hazardous

C. /D@scribe _h__to water quality as a result of

!
!
! .

.

!
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APPENDIXH

NAVY RESPONSESTO THE COMMENTS

I FROM THE DEPARTMENTOF HEALTH SERVICES

i This appendixprovidesthe Navy's responsesto the commentsmade by theCaliforniaDepartmentof Health Services (DHS) concerningthe SWAT Proposal

AddendumSamplingPlan, Volume 1A of the RemedialInvestigation/Feasibility

I Study Work Plan at Naval Air StationAlamedain Alameda,California.

I DHS Comments

m comment1 (Page7_ Paragraph8):

I Section1.4.2 Is there a list of the pesticideswhich were disposedof atthe landfill? Were just pesticidesdumpedor were herbicidesand

rodenticidesalso disposedof at the landfill? Is there any information

m regardingthe quantitiesof pesticides/herbicides/rodenticideswhich were

disposedof at the landfills?

Response1:

!
There are no availableofficialrecordsof the varioustypes and quantities

m of pesticidesthat were disposedof at the West Beach landfill. However,based on a reviewof the previousgroundwater analyticaldata, it appears

that some organochlorinepesticideswere detectedat low concentrationsin

m MonitoringWells 21, 22, and 23, locatedalong the easternhalf of the

landfill. These pesticidesincludealpha-BHC,gamma-BHC(lindane),delta-

I BHC, aldrin,endosulfansulfate,endrin aldehyde,heptachlor,and pp-DDT
(4, 4'). Organochlorinepesticidesare generallyconsideredinsecticides.

m However,a reviewof some technicalliteraturealso indicatesthat DDT is
also used as a rodenticide(Ware,1983). The resultsof these analysesare

m resentedin AppendixA of the SWAT ProposalAddendum,entitledSamplingData from PreviousStudies.

I

m CanonteEnvironmental
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I Comment2 (Page 12, Paragraph 2, Line 6)"

i Section1.6.2 The reader is left with the impressionthat the slurrywallextendsthe lengthof the landfillalong the shoreline. Accordingto the

as-builtplans,the slurry wall is approximately850 feet long and only

m along the north-westshorelineof the West Beach landfill. The location,

length,width and verticalextent of the slurrywall should be described.

I The supportingfigure (AppendixD, C-2) shouldalso be modified so the
slurrywall is more visible.

I
Response2:

I The as-builtsite plan preparedby HardingLawson Associates,shown in

AppendixD of the SWAT ProposedAddendum,indicatesthat the slurrywall

I extendsalong an 820-footsectionof the northwestshorelineof the West

Beach landfill. Based on the recollectionof Navy personneland further

review of the constructionspecifications,the slurrywall is approximately

820 feet in length,2 feet in width, with the depth varyingbetween20 and

I 30 feet. The slurry wall was keyed feet into the underlyingbay
mud. Additionalas-builtrecordsare not availablefor review. Becauseof

I the lack of additionalinformation,FigureC-2 in AppendixD in the SWATproposalwill not be modified to show a more preciselocationof the slurry

i wall.

Comment3 (Page 18, Paragraph4, Line 3):

I
Section2.2.1 Table 1 of AppendixA indicatesthat benzenewas found at 9

I ppb in monitorwell WA-5. The MaximumContaminantLevel for benzeneis
1 ppb which is significantlybelow the amount detected.

m
I
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I Response3:

m It is agreed that benzene was detected at a concentration of 9 ppb inmonitoring well WA-5 at the 1943-1956 Disposal Area, as shownon Table 1 in

i AppendixA. Section2.2.1 has been modifiedto reflectthis information.

Comment4 (Page201 Line 3):

!
Section2.2.2 Phenol concentrationsin monitorwells at the West Beach

m landfillrange from 10 to 26 ppb. The CaliforniaAppliedAction Level is
1 ppb for phenol in water.

I Response4:

m Phenol concentrationswere detectedat these levels in the monitoringwells

at the West Beach landfillin 1983, and Section2.2.2 has been modified to

reflectthese results. However,a review of the List for Maximum

ContaminantLevels for PrimaryDrinkingWater Constituents,updatedJuly 1,

m 1989, indicatesthat there are no action levels for phenol.

m Comment5 (Page 27, Paragraph1_ Line 8):

Section3.2.1 Where will backgroundradiationreadingsbe taken? Will the

m Geiger-Mullerdetectorbe taking continuousreadings?

I Response5:

m Backgroundradiationreadingswill be recordedat each nodal point in the
surveygrid, as discussedin Section3.2.1. However,duringthe survey,

m the Geiger-Mullerdetectorwill obtain continuousreadingsalong each gridline betweeneach nodal point for the purposeof detectingpotentially

higher radiationreadingsbetweenthese points. The text has been revised

m to reflectthese procedures.

m CanonieEnvironmental
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m Comment6 (Page 32_ Section3.3.1)"

m section3.3.1 it was identifiedin Section1.4.2 (pg 6) that chemicaldrums had been disposedof at the West Beach landfill. Locationof the

drums should be includedwithin the scope of this RI samplingplan.

m Geophysicalmethods can be used in conjunctionwith the E&E generalized

landfillmap (Fig. 6-7, Appendix F) to delineatedrum disposalareas. The

m Departmentconsiderslocatingof the drums to be necessaryto
characterizationand remediationof the landfill.

!
Response6:

m A discussionof the appropriategeophysicalmethods to delineatedrum

m disposalareas has been providedin Section3.3.1.1.

Comment7 (Page 36_ Section3.4):

Section3.4 The "upgradient"monitorwells will be helpfulfor determining

m backgroundwater qualityprovidedthey are placed in a locationwhere no
contaminationis present. If these proposedwells are "upgradient"of the

m landfills,then they are directlydowngradientand near sites underinvestigation(platingshop and power plant).

m Response7:

l It is agreedthat the "upgradient"monitoringwells will aid in determining
backgroundwater quality,especiallyif positionedin a suitablelocation

m withoutcontamination. It is also agreedthat upgradientlocationsmay be
directlydowngradientof other sites plannedfor investigation. Further

m discussionof this is providedin the responseto Comment8.

m
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I Comment8 (Page 36, Section3.4):

m section3.4 The proposedlocationsfor the "upgradient'°monitorwells areat least a half mile away from the nearestproposedmonitorwells to be

installedat the landfills. The Departmentdoes not considerthis one half

m mile spacingadequateto aid in determiningthe local hydrologyat the

landfills. Six monitorwells are recommendedwest of the parkingaprons

m (seeDHS attachedFig. 3).

m Response8:

I The proposedupgradientmonitoringwells are positionedwithin a one mile
radiusof the study areas, as necessaryto meet the requirementsof Section

m 13273 of the Water Code for Solid Waste AssessmentTest (SWAT)reports. Asoutlinedunder the SWAT Guidancedocumentpreparedby the State Water

ResourcesControlBoard dated October1986, this requirementstates that an

analysisof the surfaceand groundwater, on and under,within one mile of

a solidwaste disposalsite shall be performedto providea reliable

m indicationwhether there is any leakageof hazardouswaste. These wells
have been proposedin locationsfor providingadditionalinformationon the

m local and regionalhydrogeologyand groundwater quality,and thereforedomeet the SWAT and RI/FS requirements. However,the Navy agreesthat the

m six additionalupgradientmonitoringwells recommendedby DHS will beuseful in characterizingthe local hydrogeologyand groundwater quality.

Section3.4 of the text and Figure 3-3 have been modifiedto reflectthe

m installationof the additionalsix wells.

m Commentg (Page36, Section3.5.1)"

m section3.5.1 There is no indicationthat explosiveswere disposedof atthe 1943-1956landfill. Furthersamplingwithin the landfillis required

m to characterizethe landfillunder the RI/FS and developremedialmeasures.

m CanonteEnvironmental
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I Response 9:

m To characterize the 1943-1956 Disposal Area under the RI/FS and to developfuture remedial measures, initial data from within the landfill can be

m collected using surface geophysical reconnaissance techniques. Geophysicalfield methods provide a means of rapid reconnaissance in order to initially
and spatially characterize landfill sites. Section 3.2.1.1 has been

m incorporatedto reflectthat these reconnaissancetools will be implemented

during site characterization.Furtherdiscussionof this is provided in

m the responseto Comment 11.

I Comment10 (Page36_ Section3.5.1):

m Section3.5.1 The explosiveswhich were disposedof at the West Beachlandfillare, by their properties,consideredhazardouswaste. There is

not enough informationon location,nature or quantitiesof hazardous

wastes at the landfillsto assist in remediationof the site. Further

characterizationof the landfillis required. The RI serves as the action

m to collectenough data to fully characterizethe site.

m Response10:

m Naval personnelat NAS Alamedastate that the reportsof disposalof inertordnanceat the West Beach Landfilldo not indicatethat explosiveswere

buried at the landfill. The draft SWAT ProposalAddendumwas in error on

m this point and the statementregardingexplosivesin Section3.5.1 has been

deleted. Chemicalanalysesto detectevidenceof explosivesand decay

m productsof explosivesare includedin the samplingplans for the landfill
in Table 3-2 (eg,nitrate). Section3.5.1 has been modified to indicate

m that characterizationof the landfillwill initiallybe undertakenusing
surfacegeophysicalmethods. Discussionsaddressingboth landfillsare

providedin Sections3.2.1.1and 3.3.1.1. Furtherdiscussionof this issue

m is also providedin the responseto Comment11.

m CanonteEnvironmental
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m Comment11 (Page 37, Paragraph2):

m Section3.5.1 As stated in the text, placementof proposedmonitorwellswill only serve to determinewhat types of wastes are leachinginto the

groundwater and into the bay. The proposedmonitorwell locationsmay

m fulfillthe SWAT requirementsbut they do not addressall the needs of the

RI program. Additionalmonitorwells need to be installedwithin both

m landfillareas so site characterizationcan occur and remedialmeasurescan
be taken to removethe threat of hazardouswaste contamination.

!
Response11:

m The Navy agrees that installationof additionalmonitoringwells may be

requiredwithin the landfillareas before a site characterizationadequate

m for the design of furtherremedialmeasurescan be completed. However,as

discussedin Sections3.2.1.1,3.3.1.1,and 3.5.1, it is the Navy's

judgmentthat both landfillareas should be initiallycharacterizedusing

surfacegeophysicalreconnaissancemethods. This would be the most prudent

m approachand would providethe capabilityfor rapidlycharacterizingthe
site. It would also providea betteroverallunderstandingof complexsite

m conditions,as well as offeringthe benefitsof lower costs and reducedhealthand safety risks associatedwith the field activities. Once a

better-definedspatialcharacterizationof the site is accomplishedby

m implementingthis approach,the Navy anticipatesthat a more thorough,

efficientdrillingand samplingplan within the landfillareas can be

m and successfullyimplemented.
planned

m Comment12 (Table3-1):

m Table 3-1, 1943-1956DisposalArea. Includemercuryanalysisfor soil andwater samples (chemicaldisposal).

I

m CanonteEnvironmental



I
H-8

m Response12:

m Table 3-1 has been modified to reflectthis comment.

Comment13 (Table3-2):

I
Table 3-2 West Beach Landfill. Includemercury analysisfor soil and

m water samples(chemicaldisposal).

m Response13:

m Table 3-2 has been modifiedto reflectthis comment.

Coment 14 (Table3-3):

!
Table 3-3 AnalyticalMethods. Use of the EPA Method 624 (Gas

Chromatograph/MassSpectrometer-GC/MS)for VolatileOrganicsin water will

not be acceptableto the Department. The 624 Method has higherdetection

m limits for severalof the VolatileOrganics (Benzene,CarbonTetrachloride,
Vinyl Chloride,etc.) than the concentrationgiven for MaximumContaminant

m Levelsin Title 22, Article5.5, Section64444.5. The Departmentrecommendsuse of EPA methods601 and 602 for analysisof VolatileOrganics

in water.

!
Response14:

!
Table 3-3 has been modifiedto show that analysesfor volatileorganics

m will be performedusing EPA Methods601 and 602 for water samplesand EPA
Methods8010 and 8020 for soil samples. However,one of the data gaps

m issuesdiscussedin Section7.1 of the Public Healthand EnvironmentalEvaluationPlan (PHEE)(Volume7 of the RI/FS Work Plan) requestedthat

"each organicanalysisshould also includeidentificationby GC/MS of the

m I0 largestunidentifiedchromatographicpeaks. Subsequentrounds of

samplingmay then be limitedto those compoundclassesthat have been shown

m CanomeEnvironmental
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I to be present in the initialsamples. Therefore,during first samplingevent at each location,water samplesanalyzedfor volatileorganic

compoundswill be analyzedby both GC methods (EPAMethod 601 and 602) and

I by GC/MS methods (EPAMethods624 and 625). The use of Method 624 and 625

for the initialchemicalanalysisis also in accordancewith the standard

m protocolrecommendedby the CaliforniaRegionalWater QualityControlBoard

(RWQCB)for newly installedmonitoringwells. Table 3-3 has been modified

m to reflectthis dual approach.

I The Navy's responsesto the 14 commentsfrom DHS have been outlinedabove.In additionto these responses,additionalrevisionsto the SWAT Proposal

Addendumhave been made to addressthose data gaps issueswhich concernthe

m landfillareas which were outlinedin Chapter7.0 of the PHEE. These data

gaps issues,along with each Navy response,are outlinedin the paragraphs

I which follow.

Data Gaps Issue i:

m Table 7-1 of the PHEE has listedadditionallaboratoryanalyseswhich will
be necessaryto providethe data needed to performthe public health and

environmentalevaluation. Additionaldiscussionof these data needs is

m presentedin the PHEE in Section7.1. Tables 3-1, 3-2, 3-3, and 3-4 of the

SWAT ProposalAddendumhave been revisedto cover the additionalanalyses

I needed.

m Data Gaps Issue 2:

I As discussedin the responseto DHS Comment14 above, the PHEE statesthat
"each organicanalysisshouldalso includeidentificationby GC/MS of the

10 largestunidentifiedchromatographicpeaks." Table 3-4 of the SWAT

I ProposalAddendumhas been revisedto incorporatethe requirements.

I
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m Data Gaps Issue 3:

m section7.1.1 of the PHEE has requestedthat surfacesoil samplesandbackgroundsamplesfrom the upper two inchesof the soil columnbe

collectedfor analyses. The text of Sections3.1.2.3,3.3.2,and 3.4 has

m been revisedto includethis sampling. In addition,tests for extra

physicaland chemicalproperties,sieve analyses,soil bulk density (dry

m density), permeabilitytests been requestedand will be performed
and have

to aid in evaluationof leakingpotential. This additionaltestingis

m shown in Tables 3-1 and 3-2.

m section7.1.2 of the PHEE also requestspH and TOC analyseson somesubsurfacesoil samples. Sections3.2.2.1,3.2.2.2,and 3.3.2 and Tables

3-1 and 3-2 have been revisedto addressthese data needs.

!
Data Gaps Issue 4:

Section7.1.3 of the PHEE has requestedthe analysesof certainindicator

m parametersand common inorganicspecies (GeneralMinerals)in groundwater
at the site. Tables 3-1, 3-2, and 3-3 of the SWAT ProposalAddendumhave

m been revisedto includethese analyses.

Data Gaps Issue 5:

!
Section7.1.5 of the PHEE requeststhat surfacewater in the wetlandsarea

I be analyzedfor severalparameters. These have
of the West Beach Landfill

been incorporatedintoTables 3-1, 3-2, and 3-3 of the SWAT Proposal

m Addendum.

I
I
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I Data Gaps Issues 6:

i ections 7.1.5 and 7.1.6 of the PHEEhave requested a number of analyses ofsediment and biota in wetlands areas. This sampling has been addressed in

Sections 3.3.5 and 3.3.6 and Table 3-3 in the SWATProposal Addendum.

I
Finally, in addition to the revisions to address the commentsfrom DHSand

I the data gaps issues noted above, revisionsto the text of the SWAT
ProposalAddendumconcerningsamplingprocedureshave been made to bring

I this volume in line with the proceduresin the revisedQAPP for the RI/FSWork Plan. Portionsof Sections3.1.2.2and 3.1.2.3have been revisedfor

m this purpose.

I

I
I
I
I
I
I
I
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