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STATE OF CALIFORNIA-- ENVIRONMENTAL PROTECTIONAGENCY

DEPARTMENT OF TOXIC SUBSTANCES CONTROL
REGION 2

700 =ZAVE., SUITE 200
BER_]_IEY,CA 94710-2737

(510) 540-3724
March I, 1996 N00236.001272

ALAMEDA POINT
SSIC NO. 5090.3

LCDR Michael Petouhoff
BRAC Environmental Coordinator
Naval Air Station, Alameda
Building I, Code 52
Alameda, California 94501-5000

Dear LCDR Petouhoff:

INORGANIC AMBIENT FILL CONDITIONS AT NAVAL AIR STATION, ALAMEDA

Thank you for your letter and data package dated 22 February
1996 on establishing the ambient fill conditions for inorganics
at the Nava! Air Station Alameda. The California Environmental
Protection Agency, Department of Toxic Substances Control (DTSC)
and San Francisco Regional Water Quality Control Board (RWQCB)
-have reviewed your letter and data package. The U.S.
Environmental Protection Agency has also participated in a joint
review of these documents and has collaborated in the development
of the enclosed comments. Therefore, the enclosed comments
represents a consensus position by the State and Federal
regulatory agencies on these documents.

The State and Federal Environmental Protection Agencies have
previously stated what we consider an acceptable approach for
determining 'background' of inorganic constituents at NAS Alameda
in a letter from the DTSC on September 29, 1995. The Agencies
meet with the.Navy on October 3, 1995 and again communicated what
we consider as necessary elements in the methodology for
determine 'background' concentrations of inorganic constituents.
Most recently, the Agencies and the Navy meet on January 30,
1996. On that date the Navy agreed to incorporate the Agencies'
request in the methodology proposed for determining inorganic
'background' The enclosed comments address the data package
that was to reflect the Agencies' necessary elements in that
methodology. Based on our review, we have concluded that this
did not occur. We fully expect the Navy to incorporate the
enclosed comments in this methodology and that these comments are
reflected in the future data package submittal by the Navy.

If you have any questions regarding this letter and the
enclosed comments please call me at (510) 540-3809.
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Sincerely,

Thomas P. Lanphar
Project Manager
Base Closure Branch

cc. Ms. Gina Kathuria
Regional Water Quality Control Board
2101 Webster Street, Suite 500
Oakland, California 94612
Commander

Engineering Field Activity, West
Naval Facilities Engineering Command
Attn: Camille Garibaldi
900 Commodore Drive
San Bruno, California 94066-2402

Mr. James Ricks
U.S. Environmental Protection Agency
Region IX
75 Hawthorne Street
San Francisco, California 94105

Dr. Jim Polisini
Staff Toxicologist
Office of Scientific Affairs
Department of Toxic Substances Control
P.O. Box 806
Sacramento, CA 95812-0806

Dr. Sophia Serda
U.S. Environmental Protection Agency
Region IX
75 Hawthorne Street
San Francisco, California 94105
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STATE OF CALIFORNIA'--CALIFORNIAENVIRONMENTALPROTECTIONAGENCY PETEWILSON. Govertto¢

DEPARTMENT OF TOXIC SUBSTANCES CONTROL
400 P STREET,4TH FLOOR
Po. 80X 806

(916) 327-2509 Fax

MEMORANDUM

TO: Tom Lanphar,ProjectManager
OfficeMilitaryFacilities,Region2
700Heinz,BuildingF,SecondFloor
Berkeley,CA 94710

StaffToxicologist
OfficeofScientificAffairs(OSA) _ '_"
HumanandEcologicalRiskSection(H_

DATE: March1. 1996

SUBJECT; PROPOSED'BACKGROUND'DATASETFORINORGANIC
. CONSTITUENTSAT NASALAMEDA

[PCA14740,SITE200004-4525]

Backqround

We have revieweda datasubmittalfromEFAWest attachedto a memorandumfrom M.L.
Pet_uhoff,BRACEnvironmentalCoordinatorfor NASAlameda,to Tom Lanphar,of the
Departmentof ToxicSubstancesControl,dated22 February1996. Thisdata package contains
the Navy responseto agency requestsfor additionalanalysisof proposedinorganic'background'
concentrationsmadeat the January30, 1996 meeting.

NavalAir Station(NAS)Alamedaoccupiesthewesternthirdof AlamedaIslandand has
been a militaryinstallationsince1930. NASAlamedaoccupies2842 acresof land,water and
airspaceeasement, including1734 acresof land. The majorityof the landat NAS Alamedawas
createdby fillingexistingtidelandswithdredgedmaterialfrom San FranciscoBay andthe
Oak|and Inner Harbor.

General Comments

A comparisonof the inorganic'background'methodologyproposedbyOSA to the Navy
inorganic'background'proposalcannotbe performedusingthe materialsupplied.Additional
analysesand methodsof presentationare requiredinorderto evaluatethe Navyproposalfor
inorganic'background'.

Specific Comments

Several data setswere combinedinan attemptto increasethesamplesize of the
inorganic'background'data set:1) the Collegeof Alamedadataset whichcontains15 samples;
2) a set of 19 soilsamplesselectedfromthe InstallationRestorationProgram(IRP) Site 1 soil
data;and, 3) 39 soilsamplesfromthe EnvironmentalBaselineSurvey(EBS). When the College
of Alameda and IRP Site 1 data, presentedin Table 1, are combined.withthe EBS data,

Pq_'ncedon _c_€le_ Pwper
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presentedinTable2, everymetric(e.g.mean,95thUpperConfidenceLimit(UCL))increasesfor
everyanalyteexceptthalliumandtitanium(Table3). Thisisan indicationthattheremaybe
significantstatisticaldifferencesamongthesesoildatasets. Appropriatestatisticaltestsshould
be appliedtothesedatasetsto determinewhethertheyarefromthesamepopulationand
thereforewhetherit isappropriateto combinethem.

A datasummaryforpolycyclicaromatichydrocarbonsisincludedinthedatapackage
(Table4),butnotdiscussedinthecovermemorandum.Thereareseveralanalytescontainedon
thistablewithlowfrequenciesofdetection,highdetectionlimitsandhighupperboundestimates.
Forexample,dibenzo(a,h)anthracenewasdetectedin oneof70 sampleswitha concentrationof
410Ii_g/kg,butthemeanforall70 isshownas4372pg/kgwitha 95thUCLonthemeanof7110
_.glkg.Standardriskassessmentguidancepermitstheuseof thelowerof,l) themaximumvalue
or2) the95thUCLonthemean.whenthe95thUCLexceedsthemaximumvaluedetected.

Thecovermemorandumreferstothe'power'of theinorganicbackgrounddatasetin
severalplaces.Powerisanestimateof theprobabilitythatthenullhypothesiswillbecorrectly
rejectedandisassociatedwitha statisticaltestnota dataset. Pleaseindicatewhichstatistical
test,wasthebasisforthepowerestimates.

Theagenciesrequested,at theJanuary30, 1996meeting,thattheNavyprepare
cumulativefrequencyplotsfor fiveanalytestocomparethemethodfordetermininginorganic
'background'proposedbytheagenciesina previousmemorandum(Attachment1)withthe
inorganic'background'developedusingtheNavy proposed'background'dataset. The
cumulativefrequencyplotswerenotpreparedcorrectly.Thecumulativefrequencyplots(Figures
2a through2e) donotuse logarithmicscalesandinsomecases(Figure2c and2d) include
outlierswhichdistortthetrueshapeofthedistributionmakingthemuseless.Also,summary
statisticswerenotsubmittedtosupportFigures2a through2e. OSApreparedseveralcumulative
probabilityplotsofthetypesuggestedbytheagenciesusingthedataonmetalsinsoilcontained
inthegeographicinformationsystem(GIS)datafilespreviouslysuppliedbytheNavy. Inan
attempttoduplicatethedatasetcontainedinthe proposalbeingreviewed,sampleswere
excludedbasedoncriteriaprovidedviafacsimilecopyonFebruary29, 1996fromTheresaLopez
ofPRC-Denver.Thecumulativeprobabilityplotforarsenic(Attachment2) indicatesthatthe
uppertailof thedistributionof 'ambient'concentrationsliesroughlyintherangeof 10mg/kgplus
or minus2 mg/kgwhilethe 'ambient'for cadmium(Attachment3) liesin therangeof 0.5 mg/kgto
less=than1.0mg/kg.ThePRCEnvironmentalManagementofficeinSanFrancisco,California,
hassubmittedsimilarcumulativeprobabilityplotsinsupportof 'ambient'determinationat Mare
IslandNavalShipyard(MareislandNavalShipyard,Vallejo,California,TechnicalMemorandum
Estimationof AmbientMetalConcentrationsinSoils.December14,1995). A copyof one such
plot isattached(Attachment4).

Conlclusions

Additionalanalysisandsupportingdocumentationareneededto evaluatethe Navy
inorganic'ambient'proposal.Regardingtheproposedexpansionofaninorganic'background'
datalset,appropriatestatisticaltestsshouldbeappliedtodeterminewhethertheCollegeof
Alameda,the InstallationRestorationProgramandtheEnvironmentalBaselineSurveydatasets
shot_ldbecombined.Appropriatecumulativeprobabilityplotsshouldbe preparedforthe five
analytes discussed at the January 30, 1996 'ambient' meeting to facilitate comparison of the OSA-
recommendedmethodfor inorganic'background'andthe Navyproposal.
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_, Morepreciseestimatesof inorganic'ambient'werenotpossiblefromthecumulative
probabilityplotswepreparedbecauseof theshorttimeframerequiredforthisresponse.Plotting
thesecumulativeprobabilityplotswithfinerdetailontheaxesshouldbea straightforward
exencise.

Reviewedby" JohnP. Christopher,Ph.D.,DABT_"_.J,,..._G_.,_ _,"_-- -_.C::_""_:_]_'_,.
StaffToxicologist
HumanandEcologicalRiskSection

cc: MichaelJ. Wade,Ph.D.,DABT,SeniorToxicologist,OMF Liaison,HERS
DeborahJ. Oudiz,Ph.D.,SeniorToxico]ogist,NorthernCaliforniaLiaison,HERS

Ms.SophiaSerda,Ph.D.
U.S. EPA,SuperfundTechnicalAssistanceSection(H-8-4)
75 HawthorneStreet
San Francisco,CA94106

_jimpVisk_asa\backgr3.doc\h:25
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_m' AttachmentI - Inorganic'Background'MethodologyTransmittedinSeptember18, 1995
OSAMemorandum

Determinationof Inorganic'Background'
We recommendthatmetalsbeeliminatedasCOPCasearlyaspossibleintheriskassessment.
Thisismosteasilyaccomplishedbycomparingthehighestconcentrationdetectedtoa valuewhich
representstheupperrangeoftheambientconcentrationsforthatmetal.Forthispurposewe
recommendherea procedurewhichwehavepreviouslyrecommendedforothersitesinCalifornia.
Thecruxofthemethodistheuseofplotsof thelogofconcentrationvs.cumulativeprobability,

a. Expandthedataset. Thelargestdatasetpossibleisdesirablefordescribingambient
conditions.If thenumberof 'background'samplesplannedisnotsufficientlylarge,the
populationsizefor 'background'analysiscanbeexpandedbya techniqueusedsuccessfully
atseveralothersites.Samplesofsoilcollectedbecauseofsuspectedcontaminationwith
petroleumproductsoftenarefoundnegativeforthesemixturesuponassay.If thesesame
sampleswereassayedformetals,thebasewidedatasetcanbeaugmented.Thismethod
workedwellforMarineCorpsAirGroundCombatCenterTwentyninePalms.AtNaval
StationLongBeach,datasetsfromseveralinvestigationswerecombinedtogoodeffect.

b. Displaysummarystatisticsfor theexpandeddataset. Constructatableshowingthe
followingforeachmetal:frequencyofdetection,rangeofdetectedvalues,rangeofsample
quantitationlimits,arithmeticmeansandstandarddeviations,andcoefficientsofvariation
(CV).If rangesofvaluesfora metalexceedtwoordersofmagnitudeorifthecoefficientof
variationexceeds1.00,thendatafromcontaminatedsamplesmaybepresent..

c, PlotlogarithmOfconcentrationvs.cumulativeprobability.Sortconcentrationdatafor
a metalfromthelowesttothehighestvalue,usingone-halfthesamplequantitationlimitfor
non-detects.AssumethatambientconcentrationsofmetalsareIognormallydistributed.
Ourexperienceat othersitesin CaliforniahasshownIognormalityto bea robustand
usefulassumptionfor thedistributionsof ambientconcentrationsof metals,evenat
frequenciesof detectionmuchlessthan 100%. Constructa plotofcumulative
probabilityvs.logofconcentration.Equaldistancesontheprobabilityaxisrepresentequal
numbersofstandarddeviations.If thesamplepopulationnumbers100,thenthecumulative
probabilityis0.05whenthelowestfivevalueshavebeenplotted.

d. Defineambientconditionsasthepopulationwiththe lowestconcentrations,If data
aredrawnfromjustonepopulation,thenthelog-probabilityplotwillbea straightline.
Inflectionpointssuggestmultiplepopulations,possiblyasa resultofdifferingsoiltypesor
anthropogenicinfluences(contamination).ForthepurposeofidentifyingCOPCforrisk
assessment,we recommenddefiningambientconditionsastherangeofconcentrations
associatedwiththepopulationnearesttheoriginintheplot. Thisdefinitionmaybe
performedbyinspectionorviacommerciallyavailablecomputersoftware.Thepopulation
withthelowestrangeisselectedtominimizethechanceoferroneouslyeliminatinga metal
whoseconcentrationsareactuallyduetocontamination.Thepopulationwiththehighest
rangeofconcentrationsmightrepresentcontamination,especiallyifthesummarystatistics
showthattherangeofdetectedvaluesexceedstwoordersofmagnitudeand/orif theCV
exceeds1.00. Professionaljudgmentissometimesrequiredtoconcludethatsomeportion
ofthe clataintendedtorepresentambientconditionsactuallyrepresentscontamination.

e. Calculatea valueto representtheupperrangeof ambientconditions.Usingonlythe
datafromthepopulationwiththelowestconcentrations(withone-halfsamplequantitation
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_, limitssubstitutingfornon-detects),calculatethe80%lowerconfidencelimitonthe95th
quantlle.A lowerconfidencelimitona quantileisusedinpreferencetoanupperconfidence
limit,becauseit isself-correctingwithrespecttosamplesize. Bythisismeantthatsmall
samplesizeswillyieldrestrictivecomparators(lowervalues)andmetalswilltendtoretained
asCOPC,whilelargersamplepopulationswillyieldlessrestrictivecomparatorsandCOPC
maybeeliminatedmoreeasily.Statisticaltablesfor calculatinglowerconfidencelimitson
quantilesmaybeobtainedfromOSA. Ifthe'background'populationsizeexceeds50use
the95thquantileitself,ratherthana lowerconfidencelimitonthe95thquantile.

f. IncludeorexcludemetalsasCOPC. Ifthehighestconcentrationofa metaldetectedat a
siteis lessthanthecomparatorselectedtorepresenttheupperrangeofambientconditions,
theneliminatethemetalasa COPC. Ifconcentrationshigherthanthecomparatorare
found,thenincludethemetalintheriskassessmentasa COPC.Forthosemetalsretained,
it isoldenusefultoexaminethespatialdistributionoftheelevatedconcentrationsto
determineif a "hotspot"ispresent.
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_, Attachment2 - CumulativeProbabilityPlotof IRP SoilArsenic(mglkg)Concentrationsat
NASAlameda
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_' Attachment 3 - Cumulative Probability Plot of IRP Soil Cadmium (mgikg) Concentrations at .
NAS Alameda
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