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Commanding Officer
Engineering Field Activity, West
Naval Facilities Engineering Command
Attn: Mr. Dennis Wong, Code 612
900 Commodore Drive, Building B-206(U)
San Bruno, CA 94066-5006

DRAFT SITE 5 ELECTROKINETIC PILOT-SCALE TREATABILITY STUDY
OVERSIGHT REPORT, ALAMEDA POINT, ALAMEDA, CALIFORNIA (SEPTEMBER
1999)

Dear Mr. Wong:

The Department of Toxic Substances Control (DTSC) has reviewed the Draft Site 5
Electrokinetic Pilot-Scale Treatability Study Oversight Report, dated September 1999.
It is DTSC's opinion that conclusions supported by the pilot test data are very limited.
The data indicate that the electrokinetic process removed only a small amount of
chromium from the contaminated soils, representing less than one per cent of the
contamination present in the treatment zone. Implementation of a full-scale system to
remediate cannot be recommended.

Specific comments by John Wesnousky of DTSC's Office of Pollution Prevention and
Technology Development are enclosed. If you have any questions regarding this letter,
please contact me at (510)540-3767.

Sincerely,

Mary Rose Cassa, R.G.
Engineering Geologist
Office of Military Facilities

enclosure

cc: see next page
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cc: Mr. Steve Edde
BRAC Environmental Coordinator
950 West Mall Square, Building 1, Room 245
Alameda Point, Alameda, CA 94501

Ms. Patricia McFadden, Code 612
Engineering Field Activity, West
Naval Facilities Engineering Command
900 Commodore Drive, Building B-206(U)
San Bruno, CA 94066-5006

Phillip Ramsey (SFD-8-2)
U. S. Environmental Protection Agency, Region IX
75 Hawthorne Street
San Francisco, CA 94105

Brad Job, P.E.
San Francisco Bay Regional Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, CA 94612

Ms. Dina Tasini
Alameda Reuse and Redevelopment Authority
950 West Mall Square
Alameda, CA 94501
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MEMORANDUM

TO: MaryRoseCassa,R.G.
/o_ilit_N'yFacilities

iceof Pollu_i_Prevention
andTechnologyDevelopment

DATE: October22, 1999

SUBJECT: ALAMEDAPOINTELECTROKINETICPILOT-SCALETREATABILITY
STUDY

Peryourrequest,I havereviewedthe Site 5 ElectrokineticPilot-ScaleTreatability
StudyOversightReport,September1999 Draft,preparedbyTetraTechEM Inc.forthe
U.S.Navy. Thisreportincludesthe GeokineticsInternational,Inc.June23, 1999 Final
Report,Pilot-ScaleTreatabilityStudy,The ElectrokineticRemovalofChromium(VI)
fromtheSubsoiloftheFormerPlatingShop,Building5, AlamedaPoint. Followingare
mycommentsconcerningtheproposedinsitufielddemonstrationproject/treatability
study.

Generally,I donotagreewiththeanalysesandconclusionspresentedintheoversight
reportpreparedbyTetraTechEM Inc. Unfortunately,thepilottestdidnotdemonstrate
thattechnologywaseffectiveorcommerciallyviableinremovingchromiumfrom
contaminatedsoils.Onlya smallpercentageofthechromiumpresentinthe
contaminatedsoilwasactuallyremovedandrecoveredincollectedsolutionsduringthe
treatment.It isunknownwhatamountofhexavalentchromiumwasrecovered.Based
onpre-treatmentsoildataandtheamountofchromiumrecoveredintherecovery
solutions,lessthan1%of thetotalchromium,or76 grams,wasremovedfromthe
treatmentgrid. Thiscontrastsgreatlywiththemassof totalchromiumcalculatedto
havebeenremovedfromthetreatmentgridbasedonpre-treatmentandposttreatment
soildata,whichwaslessthan12%. Neitherofthesetwonumbersindicatethatthe
treatmentwasveryeffectiveinremovingchromiumfromthetreatmentgrid.
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Ma _Batao_
Asnotedabove,thereispoorclosureof themassbalance(1% versus12%). The
reportspeculatesthatas a resultof thetreatment,chromiummayhavemigratedtoward
therecoverywellsandaccumulationsneartherecoverywellswouldnothavebeen
detectedwiththepost-treatmentsamplinglocations.Confirmationsampleswerenot
takeninthevicinityof the recoverytodeterminewhetherornottreatmenteffected
significantmigrationof chromiumconcentrationstowardtherecoverywell. Without
suchdata,anyconclusionsarespeculative.

TotalChromiumSoilSampleResults
Inthe pre-treatmentsoilsampling,theuppersurfacesoillayer(1.5 to2.0 feetbelow
groundsurface)wasfoundtobethemostcontaminated(855 mg/kg).Thislayer
representedonlyabout6% ofthesoilvolumeinthetreatmentgridyetcontainedabout
113of themassofcontaminants(3.33 kg. 9.76kg),butforsomereasonwasnot
sampledaftertreatment.Thecomparisonofpre-andpost-treatmentsoilsample
resultsshouldnothaveassumedthatthepost-treatmentsoilconcentrationof theupper
layeristhesameasthelower2.0 - 2.5 feet layer. Thereisnoreasontobelievethisto
be true. If theuppersurfacelayerisexcludedfromtheanalyses,the datawould
indicatemorechromiuminthetreatedthanuntreatedsoil. Tables5 and6 indicatethat
belowthetoplayer,therewere6.43 kgbeforetreatmentyet8.62 kgaftertreatment.
An explanationisnotgivenonwhytheupperlayerwasnotsampledafterthe
treatment.Also,thereisnodiscussiongivenonwhethertherewereanyvisible
differencesinthisupperlayerbeforeandaftertreatmenttosuggestthatsomechange
hadoccurred.The post-treatmentsamplingshouldhaveincludedtheupperlayer,
knowingthatthislayercontaineda thirdof themassof thecontaminantspresent.
Therefore,theestimateof treatmenteffectiveness(12%totalchromiumreduction)
basedonsoildataappearsflawed.

HexavalentChromiumSoilSampleResults
Similarly,thereisconcernwiththeconclusionsreachedforthehexavalentchromium
soilsampleresults.TheTetraTechEM reportincludesa massbalanceforhexavalent
chromiumbasedonpre-andpost-treatmentsoilsampleresultswhichindicatesthat
approximately39%of thehexavalentchromiumwasremoved.However,the pre-
treatmentsoilsampleswerecollectedfrom_ theupperlayer(1.5 to2.0 feet deep),
whilethepost-treatmentsampleswereobtainedfromthelayersbetween2 and9feet
deep,and notfromtheupperlayer. Apparently,the lowersoillayerswerenotsampled
forhexavalentchromiumpriortotreatmentbasedonvisualobservationsthat
hexavalentchromiumwasnotpresent.Becausehexavalentchromiumwasfoundinthe
upperlayerinhighconcentrationsbeforetreatmentandthislayerwasnotsampled
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after treatment,noconclusionscanmaderegardingtreatmenteffectivenessfor
he×avalentchromium.Unfortunately,the amountof hexavalentchromiumactually
recoveredin the processsolutionscould not be determinedbecauseit is easily
reducedandwould not be detected.

Costs
Geokineticsreportsthatthe costofthefour monthpilotproject,notincludingdisposal
costs,was$194,291or $4,318peryard. Forthesameamountofelectriccharge
deliveredovera oneyearperiod(presumedtobethesamelevelof treatment),thecost
peryardisestimatedto be $5,555. Theseperyardcostsareprohibitivelyhigh.
Geokineticsclaimsthatwithoutthebentonitesealsaroundtheelectrodesand
extendingtheoperationtimetooneyear,costscouldbe reducedto$90 peryard. This
projectedcostestimateisbasedonassumptionsthatare notsupportedbythepilot
demonstrationdata. Itappearstoassumean orderofmagnitudemorechargewillbe
deliveredusingthesamelevelofpowerdeliveredpercubicmeteras inthepilot
demonstration(seeTable12, TetraTechreportorTable3 ofGeokineticsreport).
Itfurtherassumesthattherateof reductioninconcentrationofchromiumusingtheir
technologyisa firstorderprocess,andthattheoptimalspecificrateconstant
determinedduringthebenchtestondiscretecoresamplesisapplicabletoa full-scale
insituprocess.Thiswasnotvalidatedinthepilottest,sincethetreatmentwasnot
carriedouttoanysignificantdegree(lessthan1% recoveredinsolutions). Inorderto
supportsucha costestimate,itwouldbe necessarytoconductfurtherpilottestswhere
nominally50% ofthecontaminantsare removedandrecovered,usingtheequipment
andoperationalparametersassociatedwithcostestimate.Itis unlikelythatthe
specificrateconstantdeterminedfora discretesample(ifconcentrationreduction
reallyisa firstorderprocess)isapplicabletothestratifiedandheterogeneous
conditionsthatwouldbe encounteredintheinsitufullscaleoperation.An additional
concernwiththecostestimate,asnotedintheTetraTechEMreport,isthatthe
projectedcostdoesnotincludeelectrodeinstallation,wastedisposal,orconfirmation
samplingcosts.

AchievementofPreliminary_RemediationGoals(PRG_
The statementthatPRGswereachievedinthepilotdemonstrationisnotaccurateand
misleading(seeTetraTechEMreport,Conclusions).Totalchromiumconcentrations
wereallbelowthe PRGintheuntreatedsoilsexceptfortheuppersurfacelayer,which
wasneversampledaftertreatment.Similarsamplingdesignproblemsoccurredwith
hexavalentchromium.Hexavalentchromiumwasonlysampledintheupperlayer
beforetreatment,butnotsampledaftertreatment.Therefore,thedatadonotshowthat
thetreatmentreducedtotalorhexavalentchromiumfromlevelsabovethePRGsto
belowthePRGsforanyofthesoillayers.
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Insummary,conclusionsthatpilottestdatacansupportarevery limited.The dataonly
indicatethattheelectrokineticprocessremovedonlya smallamountofchromiumfrom
thecontaminatedsoils(76 grams),whichwasa smallpercentageof thecontamination
presentinthetreatmentzone(lessthan1%). Implementationtoa full-scalesystemto
remediatethesiteshouldnotbe recommendedbasedonthepilotscaleresults.
Pleasecallmeat (916)322-2543ifyouhavequestionsor concernsregardingthe
abovecomments.

cc: Chein Kao
Office of Military Facilities


