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December 07, 2001

Ms. Triss Chesney
California Environmental Protection Agency
Department of Toxic Substances Control
5796 Corporate Avenue
Cypress, CA 90630-4700

Dear Ms. Chesney:

Subject: FINAL TECHNICAL MEMORANDUM, PHASE II EVALUATION OF RADIONUCLIDES
IN GROUNDWATER AT FORMER LANDFILL SITES AND THE EOD RANGE, MCAS
EL TORO, CALIFORNIA

Enclosure (1) is the final version of the subject document. The document has been revised
and finalized in accordance with comments received from the BRAC clean-up team and the
Local Redevelopment Authority. Also, enclosed are the responses to the comments
themselves. PleaSe contact either Ms. Content Arnold at (619) 532-0790 or myself at
(619) 532-0765 if you have any questions, or need additional information, and thank you for
your support in the close-out of this key issue affecting the IR program at MCAS El Toro.

DEAN GOULD
Base Realignment and Closure
Environmental Coordinator
By direction of the Commander

Enclosure: 1. Final Technical Memorandum, Phase II Evaluation of Radionuclides In
Groundwater at Former Landfill Sites and the EOD Range, MCAS El Toro,
California

2. Response to comments on the Draft Technical Memorandum, Phase II Evaluation
of Radionuclides in Groundwater at Former Landfill Sites and the EOD Rar_ge,
MCAS El Toro, California

Copy to: (w/encl.)
Ms. Patricia Hannon, RWQCB
Ms. Nicole Moutoux, U.S. EPA
Mr. Greg F. Hurley Esq., RAB Co-Chair
Ms. Marcia Rudolph, RAB Sub-Committee Chair
Ms. Polin Modanlou, LIRA
Mr. Wayne D. Lee, COMCABWEST
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Ms. Nicole Moutoux
US Environmental Protection Agency
Region IX (SFD 8-2)
Hazardous Waste Management Division
75 Hawthorne Street
San Francisco, CA 94105-3901

Dear Ms. Moutoux:

Subject: FINAL TECHNICAL MEMORANDUM, PHASE II EVALUATION OF RADIONUCLIDES
IN GROUNDWATER AT FORMER LANDFILL SITES AND THE EOD RANGE, MCAS
EL TORO, CALIFORNIA

Enclosure (1) is the final version of the subject document. The document has been revised
and finalized in accordance with comments received from the BRAC clean-up team and the
Local Redevelopment Authority. Also, enclosed are the responses to the comments
themselves. Please contact either Ms. Content Arnold at (619) 532-0790 or myself at
(619) 532-0765 if you have any questions, or need additional information, and thank you for
your support in the close-out of this key issue affecting the IR program at MCAS El Toro.

DEAN GOULD
Base Realignment and Closure
Environmental Coordinator
By direction of the Commander

Enclosure: 1. Final Technical Memorandum, Phase II Evaluation of Radionuclides In
Groundwater at Former Landfill Sites and the EOD Range, MCAS El Toro,
California

2. Response to comments on the Draft Technical Memorandum, Phase II Evaluation
of Radionuclides in Groundwater at Former Landfill Sites and the EOD Range,
MCAS El Toro, California

Copy to: (w/encl.)
Ms. Patricia Hannon, RWQCB
Mr. Greg F. Hurley Esq., RAB Co-Chair
Ms. Marcia Rudolph, RAB Sub-Committee Chair
Ms. Polin Modanlou, LRA
Mr. Wayne D. Lee, COMCABWEST
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December 07, 2001

Ms. Patricia Hannon
California Regional Water Quality Control Board
Santa Ana Region
3737 Main Street, Suite 500
Riverside, CA 92501-3339

Dear Ms. Harmon:

Subject: FINAL TECHNICAL MEMORANDUM, PHASE II EVALUATION OF RADIONUCLIDES
IN GROUNDWATER AT FORMER LANDFILL SITES AND THE EOD RANGE, MCAS
EL TORO, CALIFORNIA

Enclosure (1) is the final version of the subject document. The document has been revised
and finalized in accordance with comments received from the BRAC clean-up team and the
Local Redevelopment Authority. Also, enclosed are the responses to the comments
themselves. Please contact either Ms. Content Arnold at (619) 532-0790 or myself at
(619) 532-0765 if you have any questions, or need additional information, and thank you for
your support in the close-out of this key issue affecting the IR program at MCAS El Toro.

DEAN GOULD
Base Realignment and Closure
Environmental Coordinator
By direction of the Commander

Enclosure: 1. Final Technical Memorandum, Phase II Evaluation of Radionuclides In
Groundwater at Former Landfill Sites and the EOD Range, MCAS El Toro,
California

2. Response to comments on the Draft Technical Memorandum, Phase II Evaluation
of Radionuclides in Groundwater at Former Landfill Sites and the EOD Range,
MCAS El Toro, California

Copy to: (w/encl.)
Ms. Nicole Moutoux, U.S. EPA
Mr. Greg F. Hurley Esq., RAB Co-Chair
Ms. Marcia Rudolph, RAB Sub-Committee Chair
Ms. Polin Modanlou, LRA
Mr. Wayne D. Lee, COMCABWEST
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October 2001 Response to Review Comments Page 1 of 2
" Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at

Former Landfill Sites and the EOD Range, Manne Corps Air Station, El Toro, California

Reviewer: Mr. Kurt Jackson and Ms. Deirdre Dement, California Department of Health Services; comments
received 9 August 2001

Comment i Section/ I
No. Page No. Comment Response

=

GENERAL COMMENTS

1. The subjectdocumentiswell writtenand Commentnoted: !i
includesappropriateinformation.Based on !
thisreportDHS concursthat the uranium !
foundinthe groundwateratthistime is i
naturally occurring.

SPECIFIC COMMENTS
_J

1. Executive Executivesummary,Page I, recommends We concurwiththe commentthat
Summary reevaluationof CERCLA Groundwater the currentlack of radionuclide
Page i MonitoringPlanwithrespectto the need for contaminationin groundwater

radionuclidemonitoring.The conclusionson doesnotspeakto the possible
Page 5-1 also suggestpossiblerevisionof the radiologicalcontentin landfills
record-of-decisionbased onthisstudy.It which,if present,couldpotentially
shouldbe notedthat the currentlack of migrateto groundwater.
radionuclidecontaminationingroundwater
doesnotspeak to the radiologicalcontentof Thisfact is acknowledgedin the
landfillswhichhas notyet reachedthe last paragraphof the Executive
groundwater.Thereforethe needor lackof Summarywhichstates,
needforradionuclidegroundwatermonitoring "Therefore,it is recommended
inthe futurewilldependon the knowledgeof that,oncethe resultsof the
what went into the landfillsand whatwas used ongoingradiologicalsurveyare i
at the site morethan itwill dependonthe available,the currentmonitoring i
resultsof this study, orradionuclides,as specifiedin i

the CERCLA Groundwater i
Monitoring Plan, be reevaluated." i

The results of the radiological
survey will be taken into
consideration in evaluating the
monitoring program.

Please note radionuclideswere
initially considered COPCs, and
were retained as COPCs due to
detectionsof radioactivityin
groundwatersamples.

Nowthatwe know conclusively
thatthe radionuclidesdetected in
groundwatersamplesare
naturallyoccurring,the monitoring
requirementscouldpotentiallybe
revised.

2. Section Page 1-7, Lines1 and 2, shouldread This changehas beenmade in
1.4 EnvironmentalManagementBranchinsteadof finalrevisionof the document.
Page 1-7 RadiologicalServicesBranch.

I

L:/Navclean/Cto-72/Radioc_J_ide=/Phue II EvaluatiorvTech Memo/Firml/Final_RTCs/Resp_to.:.OHS.doc • "



October 2001 Response to Review Comments Page 2 of 2
Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at
Former Landfill Sites and the EOD Range, Marine CorpsAir Station, El Toro, California

Reviewer: Mr. Kurt Jackson and Ms. Deirdre Dement, Califomia Department of Health Services; comments
received 9 August 2001

Comment I Section/ iNo. Page No. Comment ! Response
I

3. Section Page 2-4 firstparagraphunderGeneral ! Samplealiquotsanalyzedfor
2.2 Chemistrydoesnotmentionwhetherstable i stableisotopeswere unfiltered.
Page 2-4 isotopesampleswere filtered.However,on i The texthas been revisedto

Page 3-1 it is statedthat the stableisotope ! includethe rationaleforusing
sampleswere unfiltered,butthisseemsto be t unfilteredsamplesfor the stable
contradictedbythe sentienceabovethat, i isotopeevaluation.

whichindicatesthat the samplescollectedfor t
uraniumanalysis(whichwerefiltered)were t
also measured for stable isotopes, i

I
Clarificationof these statementsis needed. !
The basisfor selectingfilteredor unfiltered I
samples for stable isotope analysis should I
also be stated onPage 2-4. i

4. Table 3-2 The footnoteson Table 3-2, Page 3-5 should Table 3-2 has beenrevisedto
Page 3-5 specify the conversionbetweentritiumunits includetritiumconcentrations

(TU) and pCi perliter.TritiumUnitsare not a I convertedto pCi/L.A footnote
unitfamiliarto mostindividualswhomaybe indicatingthe relationship
reviewingthe documentand drinkingwater betweenTUs and pCilL has been i
standardsare stated inunitsof pCi perliter, addedto Table C-1. i
The conversionfactor is givenon Page vii l
underthe acronymsandabbreviations l
section. !

i

L:/NavcleKt/Cto-72/Rsdior_Jcdidu/Phase II EvakJatio_/Tech_Memo/Final/Final_RTCs/Re_jo_DHS,doc



October 2001 Response to Review Comments Page 1of 5
Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at
Former Landfill Sites and the EOD Range, Marine Corps Air Station, El Tore, Califomia

Reviewer: Dr. Nancy E. Ruiz, Ph.D., and Dr. Bertrand Palmer, Ph.D., P.E., Geosyntec Consultants (for the
MCAS El Toro Local Redevelopment Authonty; comments received 13August 2001

Comment] Section/ ]No. Page No, Comment I Response ii i
SPECIFICCOMMENTS I

1. Pages 1-1 DON/USMC states that radionuclides detected As indicated in Section 1.2 on
and 5-1 in groundwater are likely naturally occurring Page 1-1, the potential source of

radioactiveisotopes(see DraftTM at Pages the naturallyoccurringradioactive
1-1 and 5-1). The implicationof thisstatement isotopesfound ingroundwateris
isthat sincethe uraniumisotoperatios the geologicalformationsthrough
indicatenaturallyoccurringmaterial,the whichthe groundwaterhas
sourceof radioactivityislikewisenaturally flowed.The elementresponsible
occurring.However,DON/USMC does not for mostof the radioactivity
provideinformationregardingthe potential detectedis uranium.Analysisof
sourceof the radioactivity.CouldDON/USMC sampleswiththe highestgross
provide information regarding the natural alpha results had corresponding
sourceof radioactivityat MCAS El Tom? higheruraniumvalues('rech

Memo, March 2000).

2. Pages 1-1 DON/USMC statesthat radioactivityis This evaluationdemonstratedthat
and 5-1 naturallyoccurringat MCAS El Toro (see Draft the radionuclidesdetectedin

TM at Pages 1-1 and5-1). However,a cursory groundwaterbeneathMCAS El
reviewof IrvineRanchWater District(IRWD) Toroare naturallyoccurring,
water quality,as presentedon the IRWD irrespectiveof the grossalpha
website,indicatesthat grossalpha concentrations.
concentrationsinfour of six groundwater
samplescollectedon-stationby DON/USMC However,a possibleexplanation
(lowconcentrationrange5.0 to 10.9 pCi/L,net forthe observationthat gross
of error)exceed the maximumconcentration alphaconcentrationsseemto be
detectedinoff-stationIRWD wellsduring2000 higherin on-sitewellsis the
(3.6 pCi/L).CouldDON/USMC providean closerproximityof the on-site
explanation for this observation? wells to the Santa Ana Mountains

(andthe graniticformationsthat
are the most likely source for
these naturallyoccurring
radionuclides).

L:lNavclean/Cto-72/Radionuclides/Phase II Evaluation/Tech_Memo/Final/Final..RTCs/Resp_to_LRA, doc



October 2001 Response to Review Comments Page 2 of 5
Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at
Former Landfill Sites and the EOD Range, Marine Corps Air Station, El Toro, California

Reviewer: Dr. Nancy E. Ruiz, Ph.D., and Dr. Bertrand Palmer, Ph.D., P.E., Geosyntec Consultants (for the
MCAS El Toro Local Redevelopment Authority; comments received 13August 2001

Comment Section/
No. Page No. Comment Response

3. Page 1-2 DON/USMC statesthat inpreviousstudies,a Comparisonof upgradientand
comparisonof upgradientanddowngradient downgredientgrossalpha
grossalpha activitiesdid notshowan concentrationswas performed
apparenteffect fromlandfillmaterials(see duringthe 1998 station-wide
DraftTM at Page 1-2). The monitoringwells evaluationandwas notan
sampledat formerlandfillsites3 and 5, as objectiveof thisevaluation.
indicatedinFigure 1-2, provideonly Upgradientversusdowngradient
cross-gradientgrossalphaconcentrationsbut comparisonsoftarget analytes,
notupgradientgrossalpha concentrations, exceptin obviouscircumstances,
CouldDON/USMC explainwhy upgradient is rarelyconclusive.
wellswere not selectedfor samplingat these
two landfillsites? The inherentvariabilityof the

measurement systems, the
presenceof the analytesin
nature,andthe difficultyin
Uknowing"thatthe locationsare
correct makethat approachless
effective.

This Phase II radionuclide
evaluationfocusedon selected
wellslocatednearpotential
contaminantsources.Wells
locatedupgradientfrom landfills
were generallynotselected
becauseit was less likelythat
they wouldbe affectedinthe
event that radioactive materials
were present in landfill waste.

L:/Navclean/Cto-72JRadionuclides/Phase II Evaluationrrech_Mem(#Final/Final._RTCs/Resp_to_LRAdoc



* October 2001 Response to Review Comments Page 3 of 5
Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at
Former Landfill Sites and the EOD Range, Marine Corps Air Station, El Toro, Califomia

Reviewer: Dr. Nancy E. Ruiz, Ph.D., and Dr. Bertrand Palmer, Ph.D., P.E., Geosyntec Consultants (for the
MCAS El Toro Local Redevelopment Authority; comments received 13 August 2001

Comment Section/
No. Page No. Comment Response

4. DON/USMC installeda totalof 15 new The Draft Technical
monitoringwellsat MCAS El Toro duringthe Memorandum, Replacement Well
Fall of 2000 to replaceorder(sic) monitoring Installation and Groundwater
wells. Thisworkwas documentedinthe Draft Evaluation, Marine Corps Air
TechnicalMemorandum,ReplacementWell Station, El Toro,California
Installation and Groundwater Evaluation, concluded that the submerged
MarineCorpsAir Station,El Tom, Califomia, screensdid not have a significant
datedJune2001. Basedonthe data effect onthe concentrationsof
presentedinthisdocument,groundwater TCE andPCE, butwouldaffect
samples collected in the newly installed well the representativeness of
had generally higher chemical concentrations samples from areas impacted by
that the groundwatersamplescollectedin the gasoline-rangehydrocarbons
olderreplacedwells. Was the evaluationof (whichtend to be concentratedat
radionucUdesingroundwaterpresentedin the the water table).
Draft TM performedusingthe oldermonitoring
wellsas the samplingpoint?If so,should With regardto radionuclides,the
samplingof the new monitoringwells be concentrationsreportedinthe
conductedto evaluatethe validityof the data replacementwellswere very
presentedinthe DraftTM? Wouldthe similarto historicaldata for the
conclusionsof the Draft TM change if the correspondingoriginalwells
concentrationof radionuclidesingroundwater (suggestingthat a submerged
were higher,as wouldhave likelybeenthe screenwouldnothave a
case if the newwells hadbeen used? significanteffecton radionuclide

concentrations).

However,the determinationthat
the radionuclides are from a
naturalsourcewas not based
uponthe actualconcentrationsof
uraniumisotopes,buton the
ratios of the isotopic
concentrations(i.e., the
magnitudeof the concentrations
have noaffectonthe evaluation
presentedinthe Phase II
Radionuclide Evaluation).

The conclusionregardingthe
originof the radionuclidesin
groundwater is still valid and
therefore,samplingof the
replacementwellsis not
recommended.

L:/NavclealVCto-72/Radlonuclidea/PhueIIEvaluation[Tech_Memo/Final/Final_RTCs/Resp_to_LRA.doc



October 2001 Response to Review Comments Page 4 of 5
Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at
Former Landfill Sites and the EOD Range, Marine Corps Air Station, El Toro, Califomia

Reviewer: Dr. Nancy E. Ruiz, Ph.D., and Dr. Bertrand Palmer, Ph.D., P.E., Geosyntec Consultants (for the
MCAS El Toro Local Redevelopment Autho#ty; comments received 13August 2001

Comment Section/
No. Page No. Comment Response

5. Page 4-1 DON/USMC statesthat a limitedinvestigation An evaluationof recentgrossbeta
of strontium90 was performedto assessthe activitiesinthe wellsselectedfor
origin of previously reported elevated gross strontium90 analysis indicates
beta values(see DraftTM at Page 4-1). thatthe grossbeta concentrations
However,thosesamplesanalyzedfor have remainedrelativelyconstant.
strontium90were notanalyzedfor grossbeta. The currentgrossbeta activities
Withoutinformationconcerningthe current wouldnotalterany interpretations
gross betaactivities, it is difficultto evaluate regardingtheir odgin.As stated in
the significanceof strontium90concentrations the Work Plan, strontium90
presented.Could DON/USMC explainwhy analyseswere performedto
grossbetaanalysiswas notperformedon assesswhetherthe elevated
these samples? grossbeta concentrationswere

due to man-maderadionuclides.
Selectedsamplesfromprevious
screening analysis for gross beta
emissions had results that
warranted more definitive
evaluationto ascertaintheir
source. It shouldbe notedthat
these resultswere notnecessarily
evidenceof a release.

6. Appendix AppendixC of the Draft Technical The tritiumevaluationwas a
C Memorandumpresentsthe resultsof water secondaryobjectiveof this

isotopeanalysesbut littleto nodiscussionof evaluation.Data from two
the significanceof the findings.The independentlaboratories
approximate age of the groundwater samples confirmed that the radionuclides
collected,as indicatedfromtritiumanalyses, were naturallyoccurring.The
rangedfrom"rechargedwithinthe last 10 tritiumdata couldnotbe usedto
years"to =rechargedpriorto 1952". The age of makedefinitiveconclusions
the groundwaterdoes notseemto be a regardingthe age of groundwater.
functionof groundwaterelevationorwell
location.An analysisof the relationshipof the
age of the groundwater and uranium
concentrationcouldprovidea further
indicationof the sourceof radioactivityinthe
groundwater.CouldDON/USMC provide
additional interpretation of the data presented
in AppendixC?

L:/NavcleanlCto-721RadionuclideslPhue II EvaluatiorV]'ech_Memo/Final/Final_RTCs/Resp_to_LRA.doc



October 2001 Response to Review Comments Page 5 of 5
Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at
Former Landfill Sites and the EOD Range, Marine Corps Air Station, El Toro, California

Reviewer: Dr. Nancy E. Ruiz, Ph.D., and Dr. Bertrand Palmer, Ph.D., P.E., Geosyntec Consultants (for the
MCAS El Toro Local Redevelopment Authority; comments received 13August 2001

Comment Section/

! No. Page No. Comment Response

7. Appendix InAppendixC, the presentationof water FigureC-1 has been modifiedto
C isotope data plotted on the meteoric water line ensure clarity. The Santa Maria

(MWL) in FigureC-1 appearsto be of limited data wasomitted becauseit is not
value forseveralreasons,First, the figure directlyrelatedto the MCAS El
used as the basis of discussion is very small Toro data.
anddifficultto see. Second,the contrast
between the graph background and the El
Toro data pointsis poor.Third,the use of data
from Santa Maria could be misleading as
Santa Maria is located very close to
VandenbergAir Force Base,which has been
an active missilelaunchsite fordecades.
DON/USMC shouldconsiderrevisingFigure
C-1 usingmorerepresentativedata of the

Orange Countyarea. I
__ ,i

8. During the review of the DraftWork Plan Table 3-2 has been revisedto
[EarthTech, 2000] forthisinvestigation,a includetritiumconcentrations
reviewercommentedthat the appropriateunit convertedto pCi/L.A footnote
for tritiumconcentrationis picoCuriesper liter indicatingthe relationship
(pCi/L).DONIUSMC respondedthat tritium between TUs and pCi/Lhas been
concentrationswouldbe presentedin both added to Table C-1.
units. InAppendixC, Table C-1, tritium
concentrations are presented in only tritium
units(TU) and do notincludecorresponding
concentrationsin pCi/L.DON/USMC should
revise Table C-1 to show both units of
concentration.

L:/Navclnn/Cto-7?JRadionuclides/Phase II Evaluation/Tech Memo/Final/Final_RTCs/Resp_to_LRA.doc



October 2001 Response to Review Comments Page I of 1
Document Title: Draft Technical Memorandum, Phase II Evaluation of Radionuclides in Groundwater at
Former Landfill Sites and the EOD Range, Marine Corps Air Station, El Toro, California

Reviewer: Mr. Steve Dean, Technical Expert in Radiological Issues, Environmental Protection Agency;
comments received 20 September 2001

Comment Section/ i

No. i Page No. Comment i Response

SPECIFIC COMMENTS

1. Table 3-2 Uranium 238:Uranium 235 ratios Columns: TIMS analysisperformedby
Page 3-5 The table needsto includethe actual MIT/GeoChronevaluatesthe

concentrationsof U238 and U235 for each relativeproportionsof U235 to
sampleas well asthe ratiosof each U238 anddoes notprovide
radionuclidein each sample. Documentingthe concentrationsof each isotope.
range of naturallyoccurringuranium Total uraniumconcentrationdata
concentrationsin MCAS-ET groundwateris fromthe initialphaseof the
importantreference data for future radionuclideevaluationcan be
groundwaterinvestigations, usedto documentthe rangeof

naturally occurring uranium.

2. Table 3-2 Tritium Results Column: Bothstate and Sincethe purposeof the tritium
Page 3-5 federal environmental regulations express the measurements was for

MaximumContaminantLevel (MCL) fortritium geochemicaland hydrological
concentrationsinwater in picoCuriesper liter assessment,the unitsreported
(pCi/I) nottritiumunits(TUs). Sincethe are those found inthe literature
purposeof thisdocumentisto reportthe and referencedata,TritiumUnits.
informationimpacted by radioactive Table 3-2 has been revisedto
contaminants,I recommendthat the tritium includetritiumconcentrations
data be reportedin pCi/l.The tritiumdata in convertedto pCi/L.A footnote
Table 3-2 shouldbe reportedin unitsthat are indicatingthe relationship
consistentwithregulatoryMCLs forthe sake betweenTUs and pCi/Lhas been
of clarityand consistency, added to Table C-1.

3. Data The Navy has determinedandthenreported Commentnoted.A statement has
Evaluation onthe age ofthe water usingtritiumbasedon beenaddedto indicatethe tritium
Page 4-1 TU data,but shouldalsoincludethat the concentrationsare significantly

groundwater tritium levels are orders of lower than the MCL.
magnitude below the drinking water MCL of
20,000 pCi/l.

L:/Navclean/Cto-72/Radionuclide_f/PhMe II Evaluationrl'ech_Memo/Final/Final_RTCs/Resp_to_EPA.do¢


