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DRA.VFTECHNICAL MEMORANDUM

The followingpresentsPRC EnvironmentalManagemem,Inc. (PRC) responsesto U.S. Navy comments

on theSite5 GroundwaterTreatabilityStudyDraftTechnicalMemorandum,MoffettFederalAirfield,

California. Mr. Donald Chuck preparedthecommentsfor the U.S. Navy. Mr. Chuckpresentedone

generalcommentand27 specificcomments. Each commentis presentedbelow and is followed by PRC's

response.

GENERAL COMMENT

Comment 1: The use of color in this report was excellent. Itwas especially useful in the graphs

provided in the report and the fence diagrams. It is hoped that this is permanent trend in

future reports.,©
Response: Commentnoted. PRC appreciatesall comments,whether they indicate deficienciesor

acknowledge appropriate actionsand presentations.

SPECIFIC COMMENTS

Comment1: Sect. 1.1, Par.2.4th and5thSent..Page1: Changein situ to in situ. It is notoneword.

Response: Commentnoted. The text will be revised.

Comment 2: Sect. 1.5, Par. 4.3rd Sent._Page 10:Reference is made to a PRC report 1992b. No

such report is listed in Section8.0. Please correct.

Response: Commentnoted. The text will be revised
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Comment3: Sect.1.6.1,Par.1,3rdSent..PageI1: Thesentencestatesthatthebulkstoragetanksat

Site 5 containedJP-5 from the time of constructionto the present. This is incorrect. @

Tanks (Fae. 137)and 11 (Fae. 138)held aviation gasoline (AVGAS)until 1962. At that

time the tanks were switched to JP-4 storage. All of the tanks stored JP-4 until 1973when

the base switchedto JP-5. Please correct.

Response: The text has been revised to incorporatethe above-presentedfacts.

Comment 4: Sect. 1.6.1: Par. 2: 2nd Sent.; Page 11: The samplingpoints and concentrations

mentioned in this sentence should be added to Figure 3.

Response: Thefigure has been revised to incorporate the data summarized in the text.

Comment5: See. 1.6.2.Par. 1, 3rdSent., Page13: Thephrase"nondetectableconcentrations"

appearsto be an oxymoron. Howcanyouhavea concentrationthat is non-detectable?

Thisportionof thesentenceneedsto be rephrased.

Response: _nondetectableconcentrations,"PRC meant concentrationsbelow the analytical (_

method detection limit that exist in groundwateroutside the are of known (detected)

contamination. Thisassumption is based on Fick'sfirst law of diffusion, which states that

diffusion is a function of concentrationand the diffusion constant, and extendsan infinite

distance (theoretically)withoutphysical bounds. However, PRC recognizesthat the

phrase may be misleading, and will change the wording to minimizereader confusion.

Comment6: Sect. 1.6.Z Par.3: 2ndSent.:Page13: It shouldbe notedthatthefreeproduetlayerhas

beenvery thin, sometimesjust a filmonthe surfaceof thewater. Additionally,pumping

at freeproductwellsto capturefuelhas generallybeenunsuccessfulandthefree product

layerusuallydisappears.

Response: The text has been revised to include this information.

Comment 7: Sect. 1.6.2. Par 3.3rd & 4th Sent._Page 13: These sentences should be rewritten to

better describe the history of concentrationsseen at FP5-1. As shown in Figure 5, there is
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an earlypeakfollowedbya decrease.Thisdecreasethenreversesandconcentration

valuesincreaseagain. Figure5 doesnotshow"anoveralldecliningconcentrationcurve."

Response: Thetext hasbeenrevisedto moreaccuratelydescribeconcentrationtrendspresentedin the

future.

Comment 8: P.igllr._: Label the graph as FP5-1.

Response: Thefigure hasbeenrevisedas requested.

Comment 9: Sect. 2.1; Par. 2. Page 17: It should be noted that a manometer was used to establish

elevations of the piezometers. The description of the process should remain as is.

Response: Thetext has been revised to include the statement that a manometer was used to establish

elevations.

_,_ Comment 10: Sect. 2.4. Par. 2, Page 19: Delete this paragraph. It has no connectionto the subject of

\J this section nor is it really relevant to the purpose of this report.

Response: Theparagraph has been deleted.

Comment11: _: Additionof thedifferentsoilunitsto thisfigurewouldmakeit moreuseful(i.e.

makeit morelikea crosssection).

Response: Thefigure willbe revisedto includethe lithologiesillustratedin Figure12 (thefence

diagram).

Comment 12: Sect. 3.1. Par. 7. Page 28: The paragraph describes the graph represented in Figure 8. It

notes that the decline in the bromide concentrationfollows an exponential decay. Is Ibis to

be expected? What does this mean to the test? Please amplify.

Response: An exponential decay would be expectedunder steady stateflow conditions. Thefact that

the observeddecay so closelyfollowed perfect exponentialdecay indicates that sample
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removalfrom the source well (FP5-1)did not appear to interruptsteady state conditions to

a measurable degree. The text has been revised to explain thispoint. Q

Comment 13: Sect. 3.1, Par 8_Bullet 3: Pg. 28: Why was an assumed velocity of 0.45 friday used

when you have a calculated value based on field data?

Response: PRCassumedthat theobservedvelocityof the tracerrepresentedthevelocityof

groundwater.Thevalueusedin the text isthe observedvelocityof thebromidein

groundwater.

Comment 14: Sect. 3.2.2. Par. 2_ 1stSent, Pg 32: The sentence states that only JP-5 is the only known

contaminantof concern at Site 5. It should be noted that AVGAS and JP-4 have also been

stored at Site 5 (see Comment 3).

Response: Thetext has been revisedto state thatJP-5 is the onlyfuel detected in subsurfacesoil and

groundwatersamples at the site and that is known to have been used at the site. Although

previous analyses of samplesfrom this location characterizedsoil or groundwater

contaminantsas kerosene and motor oil, PRC is not aware of any history of storage of (_
these twopetroleum products at this location.

Comment 15: _: According to this section some of the samples were measured for dissolved

oxygen (DO) using a Horiba meter and_orHatch measurement kit. How did the readings

compare when using both to measure DO? Were there any major differences between the

two that could have affected the results? Please add discussionabout the results and the

effects of using two different measuring systems.

Response: PRC did not observe any significantdifferences in dissolved oxygen concentrations

between measurementsmade with the Horiba meter and those made with the Hachfield

kits. The text has been revised to indicate the agreement between the twomeasurement

systems.

Comment 16: Sect. 3.2.4. Par.5. Last Sent.. Pg. 36: Add as s to piezometer so that the phrase reads

"one or more piezometers."
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Response.. The text has been so revised.

Comment 17: Sect. 4.3: Par3, Parenthesesafter 1st Sent.. Pg. 46: Delete. It is not necessary to the

report to note thatRegenesispaid for the duplicatesand triplicates. It is better to state that

the duplicates and triplicates were done at the request of Regenesis.

Response: Thetext has been revised to delete any mention offinancial agreementsbetween PRC and

its subcontractors.

Comment 18: Sect. 5.3. Par. 2. 2ndSent. Pg 47: The sentencestates that historical evidenceindicates

that only JP-5 was stored in the four bulk oil storage tanks. AVGASand JP-4 were also

stored there. (See Comment 3)

Response: The text has been revisedto more accurately describe historical storagepractices at the

site.

Comment 19: Sect. 6.3.1, Par. 1. LastSent.. Pg, 51: Whatis meantby this statement? Gradientis not
the same as velocity. The gradient expresses the rate of inclinationor slope. It would

have been better to have ealeulateda veloeity for the DO and compare it to groundwater

velocity for the same period. The velocity information also would have helped in

determining what retardation, if any, there was with respect to the transport of the DO at

the site. More work and analysis is needed.

Response: Theword "gradient_wasinadvertentlyusedinsteadof =flowdirection,n Thetexthasbeen

revisedto makethischange. Also,a rangeof valuesfor velocityfor dissolvedoxygen

betweenthesourcewell(FP5-1)andthefirst rowof monitoringpointshasbeencalculated

and incorporatedinto the text. Thedataindicatedissolvedoxygenvelocityis retarded,

and theretardationapproximatesa nonlinearfunction. Thisconclusionis basedon the

fact thatelevateddissolvedoxygenwasdetectedin thefirst rowof monitoringpoints,but

not in thesecond-rowmonitoringpoint OVORC5-8).If retardationwaslinear,elevated

oxygenlevelsshouldhavebeendetectedat monitoringpoint WORC5-8.Sinceelevated

oxygenwasdetectedonlyat onerowof monitoringpoints awayfrom thesource,a

nonlinearretardationfunction cannotbe developed. (At leastthreedatapointsare
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required to estimatea second order or higherfunction by nonlinear regression.) This

discussionhas been added to the text. Q

Comment20: Sect. 6.3.1LPar. 2. Pg. 51" Some investigationandcalculationshould go into

determiningtheamount of retardationat the site. Did the retardationseen at Site 5 fall

within the range given in thisparagraph? More work is required in this regard.

Response: As described in the responseto comment19, the text has been revisedto discuss

retardationof dissolved oxygen transport in groundwaterat the site. The rangeof values

for retardationfalls within the quoted rangefrom the cited reference.

Comment 21: Sect. 6.3.1. Par. 4_5th Sent.. Pg_52: The citation for the Stumm and Morgan (1981)

needs to be added to Section8.0.

Response: The citation has been added to the referencesection.

Comment22: Sect. 6.3.1_ Par. 4_Pg. 52: The dilutionprocess from infiltrationof surface water needs

to be more clearly explained O

Response: According to the above-stated reference, dissolvedoxygen in infiltratingsurface water is

consumedby indigenousmicro-organismsthat reside in the unsaturatedzone.

Consumptionis especially high in the root zone. Data collectedat petroleum sites at MFA

suggest elevated microbial activity in the contaminatedsoils. Thesedata wouldsuggest

that infiltratingsurface water wouldprovide a source of oxygen to the micro-organismsin

petroleum-contaminatedsoil; consumptionof this oxygen wouMlover the dissolved oxygen

content of the infiltrating water. As this oxygen-freewater enters the saturated zone, it

would dilute the dissolved oxygen concentrationofthegroundwater. Thetext has been

revised to more clearlyexplain thisprocess.

Comment23: Sect. 6.3.2. Par. 1, Last Sent.. Pg. 52: The pump and treat system at Sit el4 did not

aerate the water as part of the treatment as stated in this sentence. Water was pumped

directly from the well to GAS [granular activated carbon] filters. No pretreatment was

done at Site I4 to reduce calcium carbonate content of the water. The Bldg. 45 system at
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• Site 9 does use an air stripper which does require pretreatment to prevent the formation of

scale. Please correct.

Response: PRC referring to the recirculatingin situ treatmentsystem at Site 14 in the text. Severe

calcium carbonatescaling has been observed in the syphoning chamber of that system, and

has been detected in the educator tube of the air lifipump. The scaling is severe enough to

require regularacid treatment to remove the deposits. At Site 9, pretreatment was

requiredto suppress calcium carbonatescaling in the air stripper. The report has been

revj[sedto change this incorrect reference.

Comment 24: Sect. 6.3.2_ Par. 3. Last Sent._Pg. 52: It is noted by reference that most groundwaters

are near saturation with respect to calciumcarbonate. Was the groundwater at Site 5

analyzed for calcium carbonate to see if that is the case here? If not, why not? Please

amplify.

Response: Theauthorof thereferencedtextmeantthatmostgroundwatersare nearsaturationwith

theioniccomponentsof calciumcarbonate:calciumcationsandone of the threepH-

'k_ dependentanioniccarbondioxidespecies(carbonate,bicarbonate,or carbonicacid).

Groundwatersamplesfrom Site5 groundwaterwellshave beenanalyzedfor alkalinityas

calciumcarbonate,andthreesamplesfrom oxygenreleasecompound(ORC)monitoring

pointswereanalyzedfor calciumion concentration.Theaveragedvalueofsix alkalinity

analyseswas543 milligramsper liter(mgtL),andtheaveragedvaluefor calciumion

concentrationwas114mglL. A plotof theseaveragedvaluesonnomographsinHem's

StudyandInterpretationof the Chemistryof NaturalWaters(U.S.GeologicalSurvey

WaterSupplyPaper2254,thirdedition)indicatesthatbicarbonateis nearsaturationwith

respectto calciumcarbonate. Undertheseconditions,subsequentdisplacementof

dissolvedcarbondioxidewithdissolvedoxygenwouldraisethepH, andcarbonateions

wouldbondwithcalciumionstoform solid-phrasecalciumcarbonate. Theconclusionis

supportedby observationsat Site9 andSite14treatmentsystems

Comment 25 Sect. 6.3.2_ Par. 4, Pg. 53: Was the site sampled for calciumprecipitation? Was any

evidence of precipitation noted during the installationof the monitoring points? What does

the formation of calcium carbonate precipitationmean for this study? Please add

Q additionaldiscussion.
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Response: Groundwatersamplesfrom Site 5 monitoringwells have been analyzedfor carbonate

species as calcium carbonate,and soils were analyzedfor calcium. However, no soil

samples were analyzedfor mineral species, and no precipitation that happenedto form

during sample collectionwas analyzedfor mineral identification. Furthermore, calcium

carbonate as caleche was not observedduring monitoringpoint installation. However, as

the technical memorandumstates, calciumcarbonateprecipitation occurs when dissolved

oxygen concentrationsare increased in groundwaterat petroleum sites at Moffett Federal

Aio'ield (MFA). Thisprecipitation could reduce the effectivepermeability of the sandpack

and sediments that surround the ORCsource well, and reducethe rate at which the

elevated dissolved oxygenadvectively migrates and dispersesfrom the source well. This

discussionhas been added to the text.

Comment 26: _: The title of this section shouldbe "Conclusionsand

Recommendations." Add some conclusionsto this report. Was the testing successful?

What did the data tell us about the site? What additionalwork is needed?

Response: PRC believes the treatability study was successful. Thetest indicated that the technology

would not be an economicalalternative to reducepetroleum contaminationin groundwater L_J

at Site 5. As stated in the text, the measured extractable-phrasetotalpetroleum

hydrocarbon (TPD-e)concentrationschangedduring the study period, but no clear trends

developed. Analytical chromatogramsindicated thefuel has undergone substantial

degradation in the subsurface, but additionof dissolved oxygen does not appear to have

stimulatedadditionalbiodegradation.

Thetest alsoprovided site-specificgroundwatervelocitydata. Thesedata can be used to

estimate or modelfuture transport ofpetroleum contaminationat the site. If requiredas

part of the corrective actionplan. Thedata can also be used, in a qualitativesense, for

contaminanttransportevaluationsat other MFA sites.

Comment 27: _.__.,P_g,..,_: Delete paragraphs 2 through 5. These paragraphs are not relevant to

this report. The purpose of the report was to report on the results of a treatability study of

using ORC to increase DO in groundwater to promote increased bioremediation of

petroleum. It was not written to provide recommendationsas to how to address the
contaminationfound at Site 5 or whether or not the new petroleum guidance will be
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applied to this site. That discussionis more appropriatelyhandled in a feasibility

_ study\correctionactionplan.

Response: PRC incorporatedthis discussion into the recommendationssection because the regulatory

communityhistoricallyhas requested indications of intended actions in technical

memoranda. PRC has added a newparagraph to the section. The newparagraph

discusses additional work to be completedfor the site, in light of the new petroleum

guidancepresented by the state regulatoryagency. Some discussionregardingremedial

alternativeswill be retained in the technical memorandumsince it provides guidancefor

corrective actionsat the site. PRC initiated the groundwater treatability study aspart of a

corrective action. Therefore, it believes discussionregardingapplicationof the state

guidance to Site 5 should be part of the discussionregardingapplication of a technology to

thesite.
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