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NAS MOFFETr FIELD SITE 9

_NSE TO COMMENTS ON
DRAFT _ INVESTIGATION TECHNICAL MEMORANDUM

OCIDBER lS, 1991

This reportpresentspoint-by-pointresponsesby PRCEnvironmentalManagement,Inc.

(PRC)to commentsreceivedfromregulatoryagmciesforthe Site9 draftfield investigationtechnical

memorandumdatedOctober15, 1991for NavalAir Station(NAS)MoffettField, California.

CommentswerereceivedfromMr.LewisMitaniof the U.S. EnvironmentalProtectionAgency

(EPA)in a letterdatedDecember3, 1991(receivedJanuary21, 1992);fromMr. CyrusShabahariof

the CaliforniaEnvironmentalProtectionAgency,Departmentof ToxicSubstancesControl(DTSC)in

a letterdated November21, 1991;andfromMr.StevenMorseof the CaliforniaRegionalWater

QualityControlBoard(RWQCB)in a letterdatedOctober30, 1991.

_,f Comments from Mr. Lewis Mitani. U.S. Environmental Protection A2encv

SPECIFICCOMMENTS

Comment Number 1. Page 14. Section 3,2. Para_'_h 3. Undcr_'ound Storage Tank

_. "Foreach tank uncovered, a 1.5-inch diametersampling pipe

was installedto allow for future sampling." Clarify where the sampling

pipes were installed. In the tank? Beneath the tank? In the soil adjacentto

the tank? Specify whatthese sampling pipes will be used to sample. Tank

contents7 Soil gas vapor? Groundwate_

Response: Section 3.2.1 describes field activities related to the underground storage

tank (U$7) investigation near Building 29. This section has been modified

to indicate that a sampling pipe was installed in each tank to allow future

sampling of tank contents.
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_' Comment Number2. Pa_e 15. Section 3.2.3. Para_aah 4. Deviations from the Work Plan.

"Basedon field observationsand analysisof previous information, it was

determinedthat investigationof the three northernmosttanks in the northern

duster of oil tankswas not necessary." Stateand referencefindings of the

field observationsand analysis of previous informationthat led to the

conclusion that the three northe_amosttanks in the northern duster of six

tanksdid not warrantinvestigation.

Response: Section 3.2.3 discusses deviations of the U$'FInvestigationfrom the field

work plan. The trenching to locate Tanks 1, 2, and 3 indicated that the

ground penetrating radar (OPR) survey conducted during the BuUding 29

area investigation (PRC, 1991c) had accurately located these three tanks.

In addition, trenching to locate Tank 9, conducted as part of the phase II

tank and sump investigation in June 1990 (PRC, 1991b), confirmed the

location of Tank 9 determined during the Building 29 area GPR survey.

Finally, because all 10 USTs served the old fuel farm, sampling of the

contents of Tanks 1, 2, and 3 was not deemed necessary. Results from

'_' sampling Tanks 4 through 10 were considered representative of all 10

USTs. After observing the close agreement between the GPR survey and the

results of excavation, additional trenching to further confirm the location

and cotilents of Tanks 8, 9, and 10 was not deemed an appropriate

expenditure of time and money. Section 3.2.3 has been modified to more

fully describe this decision.

CommentNumber3. page ll_.Section3.3,3. Paragraph2. Deviationsfromthe WorkPlan.

"Samplelocation123was eliminatedbecausethe soil gas probewas unable

to penetratethe pavementin the area." Whywasn'tthe pavementcoredto

allowfor collectionof sample1237

Response: Section 3.3.3 discusses deviations of the soil gas survey from the field work

plan. All soil gas sample locations required pavement coring before sample

collection tubes were inserted. However, at sample location 123, the

pavement coring equipment used throughout the soil gas survey was unable

to penetrate the pavement. Procurement of a separate concrete coring

subcontractor would have delayed the survey and incurred significant

additional expense. In addition, location 123 was on the periphery of the
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_" survey area;the data that couldhave beenobtainedtherewere not vital to

the interpretationof the soil gasconcentrationsat the southwestquarterof

Site 9. Section3.3.3 has beenmodtJtedto morefully explainthis deviation.

Comment Number4. Page 28, Section 3.5.3. Paragraph2. Deviations from the Work Plan.

"Resultsfrom the step-drawdowntest at W56-2(A1) indicatedthat another

extractionwell was needed in the vicinity of Building 31. Boring SB9-107

was drilled andconvertedinto well W947(A1) for this purpose."

According to Plate 1, the boring log, and the monitoring well installation

record for SB9-105, this boring and not boring SB9-107 was converted into

well W9-47(AI).

Response: This typographicalerrorhas beencorrectedaccordingly.

Comment Number 5. page 86. Section 5.2.1. Para2raDh2. SouthwestOuarter. "Building 16,

previously suspected (IT, 1991a), is not a source of chlorinatedvolatile

_, organic compounds(VOCs)." Provide supportingevidence for the stated

conclusions that Building 16 is not a source of chlorinated VOCs.

Response: Section 5.2.1 describes the nature and extent of contamination at the

southwest quarter of Site 9. The second paragraph introduces Building 16

as a previously identified potential source that is no longer considered a

contaminant source because soil and ground-water samples collected near

Building 16 indicate low contaminant concentrations and because the ratio

of 1,2-dichloroethene (I,2-DCE) to trichloroethene (TCE) in ground-water

samples suggests ground-water contamination is related to upgradient

sources (Midd_field-Ellis-Whisman [MEW] area). A detailed discussion of

the evidence supporting this conclusion is presented later in Section 5.2.1 in

the subsection titled "Building16."

CommentNumber6. page 86. Section5.2.1. LastParagr_h. SouthwestOuarter. "Similarly,the

1,2-DCEto TCEratioscalculatedfor southwestquarterground-water

_' samplescollectedduringthe July 1991field investigationandthe February

1991InternationalTechnologyCorporation(IT)samplingevent(IT, 1991b)
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_' range from 0.016 to 0.127." Explainthe reasonfor comparing

concentrationsof 1,2-DCE and'ICE as a ratio. What do these numbers

mean7

Response: Contaminant ratio calculations can provide Information on the level of

microbial activity In an aquifer and can relate ground-water contamination

to source ureas. Because many chlorinated VOC4 observed at NA$ Moffett

Field are generated as a result of microbial acltvity (that is, by

biotransformatton reactions), _,m'al parent/daughter relationships exist.

By comparing parent/daughter ratios for several ground-water samples, a

relative level of microbial activity can be estimated. For example, 1,2-DCE

is produced during the reductive dechlorination of TCE. The ratio of 1,2-

DCE to TCE in the AI permeable zone upgradient of Site 9 rangesfrom

O.050 to O.150. However, in areas where reductive dechlorination

reactions are eaT_cted, such as areas affected byfuel contamination, 1,2-

DCE to TCE ratios are orders of magnitude higher. Therefore, order-of-

magnitude variations in 1,2-DCE to TCE ratios can be used to differentiate

between areas that have varying levels of microbial activity.

In the absenceof significantlevelsof microbialactivity,as hasbeen

inferredin theA2 zonefor exan_le, chlorinatedVOCratio calculationscan

indicatecorrelationsbetweenground-watercontaminantsand sourceareas

by eliminatingthe affectof dilutionfrom uncontaminatedgroundwater.

Comment Number 6, Furtherin the same paragraph: "Basedon the limited rangeof ratios

continued: observed in these ground-watersamplesand the correlationwith ratios

calculatedfor samples from wells W9-38(A1) andW9-41(A2), the natureof

contaminants andhydrogeologic conditions, the contaminationin the AI

zone of the southwest quarter is indicativeof upgradient sources." Please

include additionalinformationto supportthis conclusion. What hydrologic

conditions and contaminantcharacteristicsare being referredto? Explain

_, why contaminationin the A1 zone is compared to 1,2-DCE to TCE ratios
for well W9-41(A2) in the A2 aquifer? Which wells with 1,2-DCE to TCE
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ratios "withinthis range"were sampledfrom the southwest quarterin

19917

Response: Additionalcontaminantandratiodatasupportingtheconclusionthatthe

observed AI zone contandnat_ at the southwest quarter of Site 9 is related

to upgradient sources has been Included In Section 5.2.1.

The hydrologic conditions referred to in this statement are (1) the apparent

hydraulic connection between the AI and A2 zones caused by the lack of an

A1/A2 confining bed in the area of wells Wg.38(A1) and Wg.41(A2) and (2)

an upward hydraulic gradient in this area. The lack of the AI/A2 confining

bed is discussed in the third paragraph of Section 5.2.1 and in more detail?.

in Section 5.1.3. Additional results regarding the similarity of the

contaminants and their concentrations across the southwest quarter have
been added to Section 5.2.1.

Odorinated VOC contamination tn the AI zone is compared to

ground-water contamination observed in well W9-41(,42) because cross

contamination from the A2 zone is believed to be, in part, responsible for

the observed AI zone contamination in the southwest quarter.

All wells PRC and IT installed in the southwest quarter (wg-8[A2],

wg-19[AI], wg-36[A2], and wg-44[AI]) were sampled during 1991 and

were used in the ratio calculations. As indicated in paragraph 4 of Section

5.2.1, ground-water samples were collected from PRC wells in July 1991

and from IT wells in February 1991.

Comment Number7. p_e 88. Section 5.2.1. Para_avh 1. Southwest OuarterBuilding 16.

"Generally,TCE and 1,2-DCE are chemically and physically similar,

therefore, ratios of these compoundsin related ground-water samples are

not expected to vary considerably, particularly over short distances."

Please expandthe discussion to indicatefactors which may affect TCE to

1,2-DCE ratios. It would seem that 1,2-DCE (in particularcis 1,2-DCE) is

a degradationproductof TCE, and ratios of the two might be used to

determine if the sample is close or far away from a possible source of TCE.
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This is not madeclear in the discussionof 1,2-DCE to "ICEratios in this

_v' section.

Re_onse: A discussionof the _oortant chemicalratio:, their applications,and

limitationsat NAS MoffettField is Includedin AppendixH.

Comment Number8. Pa_e 88. Section 5.2.1. LastParat,raDh.SouthwestOuarterBuilding 15.

"...upgradientcontaminationof the AI zone in the southwest quarteris

attributedto cross contaminationfrom the A2 zone as suggested by the

absenceof the AI/A2 confiningbed, gradationalchemical concentrations,

and r_ative chlorinatedVOC ratios." ChlorinatedVOC ratiosrelative to

what? Please be specific.

Response: See response to comment number 6.

Comment Number9. Page 89. Section 5.2.1. Para_aph 1. SouthwestOuarterBuildin_ 15.

%..the comparisonof contaminantratios presentedbelow for samples from

H9-7 andH9-26 suggests the chlorinatedVOCs observed in H9-7 are

_, relatedto upgradientcontamination." Previousdiscussion has centered on

the relationof concentrations of 1,2-DCE andTCE. Ratios presentedhere

include 1,1-dichloroethane(I,I-DCA) to TCE, 1,I-DCE to TCE and 1,1,1-

trichlor_thane (I,I,I-TCA) to TCE as well as 1,2-DCE to TCE. What is

the significance of ratiossuch as I,I-DCE, I,I-DCA and I,I,I-TCA to

TCE7 Why are the chlorinated VOCs observed in H9-7 related to

upgradientcontamination? Please be specific.

Response: See responseto commentnumber7.

Comment Number 9, Further: "The low concentrationsof Freon 113 andtetrachloroethane

continued: (PCE), as well as the slight increase in contaminantratios observed in

HydroPunchsampleH9-7 compared to H9-26, suggest the majorityof the

ground-watercontaminationin the Building 15 area is associated with

upgradientcontamination."
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_' Explain why this conclusion can be madebased on low concentrationsof

Freon 113 andICE anda slight increase in contaminantratios in H9-7 as

comparedto H9-26.

Response: Inputs of chlorinated VOCs into the AI zone in the cowffard area of

BuiMing 15 should significantly alter the contaminant ratios compared to

ratios observed in upgradient _n. However, the $imUar_ of

contaminant ratio values ltrlicate the relative levels of 1,1-DCF.; 1,1-DCA;

1,2-DCE; and I,I,I-TCA are nearly Identical at both locations (1t9-7 and

H9-26). In addition, because the concentrations of Freon 113 and PCE

found in the ground-water samplefrom H9-7 are low, It does not appear

that Building 15 is a significant source of contaminants.

Comment Number 10. Page 91. Section 5.2.3. Last Paragraph.Building 8_. "A comparisonof

1,2-DCE to TCE ratios for ground-watersamples collected in the Building

88 area to downgradientground-watersamples suggest the chlorinatedVOC

contaminationobserved in samplesfrom well W9-46(AI) is associatedwith

a release of chlorinatedsolvents from Building 88." Which downgradient

ground-water samples are Building 88 ground-water samples being

comparedwith? Again, as stated in the above paragraph, it is not clear

how the conclusion that VOC contaminationis associated with Building 88

as a source has been made. Further: "Inadditionto Building 88 sources, a

potential source of chlorinatedVOCs was identifiedadjacentto Hangar 1

(near Building 85) where soil samples were found to be contaminatedwith

PCE and TCE. Ground-watercontaminationof the A1 zone downgradient

of Building 88 is also attributedto regional contaminationoriginatingfrom

off-site sources." Provide supportingdataor references for this statement.

Response: Tetrachloroethene concentrations observed in ground-water samples

collected from AI zone wells ERM-4(A1), wg-18(AI), and Wg-35(A1)

suggest the observed contamination is associated with previous activi_es at

Building 88. Similarly, the presence of PCE in ground-_2ter samples

collected from wells wg-20(A2), wg-28(A2), and W29-8(A2) suggest past
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Building88actlrltteshavecontributed,Inpart,to thechlorinatedVOC
com_n observedin theA2zone.

In addition to Building 88, a potential source of chlorinated VOCs was

_le_ a4/acentmHangarI wheresousampleswerefos_d tobe

contandnatedwah PQ_ and ICE. Tetrachioroethenecomamlnatedground

water collectedfrom the AI zone near Hangar I and Building 241

(Hy_oPJo_ sampleHP29-100)mayhaveresultedfromthesecontaminated

soils. However, sround-water contamination of the A1 zone downgradient

of Building 88 is also attributed to regional contaminatiOnoriginating from

off-sitesources(MEWarea).

More detailed discussion of the statements made in the Introductory

paragraphs of Section 5.2.3 is presented later tn the section.

Comment Number 11. pa_e 92. Section 5.2.3. Last Paragranh.BuUdine88. "Concentrationsof

PCE in soil borings ERM-B13 andERM-4(AI) rangedfrom 350to 6,000

microgramsper kilogram _g/kg) between 12 and20 feet below land

surface (BLS)." ERM-4(AI) is evident on Plate 2. However, ERM-B13

seems to be missing from Plate2. Add boring ERM-B13 to Plate 2.

Response: The location of boring ERM-B13 has been added to Plate 2.

Comment Number 12. Page94. Section5.2.3. Para2ranh2. Building 88. "A soil gas survey

conducted in 1990 detectedPCE andTCE in a sample (SG96) collected

adjacentto Hangar 1 at the intersectionof NorthAkron Road andCummins

Avenue." Please indicatethe amountof PCE andTCE detectedin SG96.

Is this the same contaminationreferred to on page 92 (see comment 10)?

Response." 7he amountsof TCEand PCEdetected in soil gas sampleSG96have been

Includedin the text. Thediscussionon page 92provides an introduction.

Moredetailsconcerningsoil gas sampleSG96arepresentedlater in the

_, section.
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Comment Number 12, Further, "A HydroPunchsample 0tP29-100, 15 feet BLS) also was

continued: collected 100 feet upgradieatof soil gas sample $G96." HP29-100 has

apparmtlybeenomittedfromPlate1. Itslocationshouldbeaddedto Plate
1.

Response: The locationof HydroPunchsampleHP29-100is shown on Plate 1.

However,thereare two symbolsfor HydroPunchsamples,dependingon the

investigationduringwhichthey were collected. Refer to the legendof Plate
I.

Comment Number 12, Further, "Thepresence of PCE in the unsaturatedzone soil and in

continued: downgradientsoil gas andHydroPunchsamples suggest the contaminated

soil is a source of chlorinated VOCs. The extent of soil contaminationin

this areaand the responsibleactivity are presently unknown." Since the soil

gas sample SG96, monitoringwell W9-45(AI) (soil boring SB9-102) and

HydroPunchpoint HP29-100 are all downgradientof Building 88, and the

extent of soil contaminationat W9-45(AI) and responsible activity are

unknown, the most that can be said about the soil contaminationat this

location is that it may be a possible or potentialsource of chlorinatedVOCs

for contaminationin the water downgradientof this area.

Response: The lack of significant concentrations of chlorinated VOCs In HydroPunch

samples H9-12, HPg-4, HPg-5, and HPg-3 suggests there is no correlation

between Building 88 VOC contamination and that observed adjacent to

Hangar 1. In addition, HydroPunch sample HP29-100 was collected 800

feet downgradient of Building 88. A comparison of PCE levels in

ground-water samples from ERM-4(AI) to wg-46(AI), Wg-18(AO, and Wg-

35(A1) suggest that PCE is not sufficiently mobile to be transported this

distance in the concentration observed in HP29-100. The discussion of the

source near Hangar I has been modified to incorporate this information.

CommentNumber 13. Paee 94. Last ParaeraDh.Section 5.2.4. Buildine 29. "Recentdataalso

indicatethat populationsof microorganismscapableof reducing the

chlorinatedVOCs appearto be increasing and becoming more widespread

_, in the Building 29 anddowngradientareas." Provide the data that supports
this statement.



Response: Data supporting the statements made in the introductory paragraph to
Section 5.2.4 (Building 29) are contained later in the section. The last

paragraph of Section 5.2.4 discusses microbial activity near Building 29.

Briefly, the presence of vinyl chloride or elevated levels of 1,2-DCE in

ground-water samplesfrom wells W29-1(AD, W29-2(A1), W29-5(AI), FP9-

I (AI), and wg-24(A1) suggest the area between the Building 29 tanks and

600feet downgradlent is affected by r_ dechlorinatiot_ The levels of

vinyl chloride in ground-water samples collected from wells FPg-I (,41) (120

and 190 _tg/L)and W29-1(A1) _290#g/L) suggest these areas are the most

affected by microbialprocesses.

Comment Number 14. Page 95. Section 5.2.4. Para_aDh3. Building 29. "The grabsample and

soil boring resultsindicatethe TPH contaminationis concentratedat 10 and

19 feet BLS in the areaof the USTs near Building 29 with the highest

concentrationsof TPH in the soils are highest near the northernset of..."

_B, Please amendthis sentence so that it reads correctly.

Response: The typographicalerror in this sentencehas been corrected.

Comment Number 15. Page 97. Section 5.2.5.4th bullet item. Summary_of the NatureandExtent

of ContaminatiQp- Building 88. "A previously unidentifiedsource of

chlorinatedVOCs is presentnearthe southwest side of Hangar 1 in the

vicinity of well W9-45(AI)." This sentence should be amended to read as

"a previouslyunidentifiedpossible (or potential) source ..."

Response: The statement was not revised because this area is considered a source of

chlorinated VOCs. However, the discussion in Section 5.2.3 was revised to

clarify the evidence indicating that the area near Hangar I is a source.

Also refer to the response to comment number 12.

CommentNumber16. Paee 97. Section5.2.5. Summaryof theNatureandExt¢0[9f

Contamination- SouthwestOuarter."Thisinterpretationis basedon

similarityof chlorinatedVOCratiosin watersamplesfromthe southwest
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_' quarter,gradationalchemicalchangesinwatersamplesfromthreelocations

upgradientof thesouthwestquarter..." Pleaseidentifythe threelocations

upgradientof thesouthwestquarter.

Response: The locationswheregradattonalchemicalchangeswereobservedhave been
added to the text.

Comment Number 17. Pace 98. Section 6.0. Parat,ravh 3. Effects on Source ControlDesign.

"Soil source controls at other source areas (Buildings 31 and 88) were

eliminated from this source control because the natureand extentof soli

contaminationin these areashas not been sufficiently characterized." Will

other source controloptions be proposed7 What is the plan for performing

more field work to furtherdefine the natureandextent of soil contamination

so that the soil sources can be includedin the source control action?

Response: Further characterization of the nature and extent of soil contamination near

"_' Buildings 31 and 88 is planned as part of additional operable unit (OU) 2

investigations. The need for soil source control actions '_l be evaluated

after these investigations.

CommentNumber 18. Page 100. Section 6.1.2. Paraeravh2. Soil Source Control

Recommendation. "Thissource control will not be addressed in the source

control design for Site 9." Provide an explanation as to why this source

control will not be addressed in the source control designs for Site 9. The

Building 29 area is one of the majorareas in need of source control in Site

9.

Response: Because the source control action (that is, removal of the 10 USTs) will be

managed separately, source control for the area around Building 29 is not

included as part of the Site 9 source control design. The text of Section

6.1.2 has been modified to more clearly explain this approach.

Comment Number 19. Page 101. Section 6.2. Param'anh2. GroundWater Source Control. "The

selection of extraction wells is based upon the following criteria(1) the
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ability of the well to sustain a pumpingrategreater than 1.5 gallons per

minute (gpm); (2) well locationdowngradientof source areas or in areas of

preferential flow..." Please define "areasof preferentialflow."

Response: Areasofprefere_alflowarezoneswhereground-waterflowisfasterthan

other ac_acentareas of Site 9. 7hick, coarse-grained sands and gravels in

channels are the primary zones of preferenttalJlow at Site 9.

Comment Number 20. Paee 107. Section 6.3. ParaeraDh3. Source Controlat Possible Sources.

"... soll source control actions at Building 15 also will not be included in

the source control actions at Site 9." Will futurework be planned to

furthercharacterizesoil contaminationat Building 15 so that it can be

included in the soil source control actions?

Response: Furtherdescriptionofthenatureandextentofsoilcontanunationnear

Building 15 is planned as part of additional OU2 investigations.
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Comments from Mr. Cyrus Slmbahari. California _t of Toxic Substances Control

GENERAL COMMENT

Throughoutthis report, the soil investigationfails to provide adequateinformationon the

extent of the contamination. Although there is conclusive evidence of soil contaminationat some

sections of Site 9, there is no treatmentproposalgiven at this time. It is importantto note here that

by treating the contaminatedwater, the soil contaminationshall remainunchangedfor the near

foreseeable future. The report points out Building 88 as a solvent source in the A1 zone; however, at

other points at this site, the source is not identified or it is said to be possibly from cross

contaminationfrom the A2 zone. If this is the case, then by treatingthe A1, the A2 will intervene.

The Navy must discuss this likely scenario with the Middlefield-Eilis-Whismanstudyarea (MEW)

companies to arriveat a consensus. The report does not discuss this.

Response: Specific treatment recommendations for soil contamination in the vicinity of Building

29 (specifically, removal of the USTs and contaminated soil) are presented in Section

_, 6.1.2. However, additional information concerning the extent of soil contamination

is, indeed, required to scope soil source control actions for several parts of Site 9,

including the areas near Buildings 15, 31, and 88 and the area around well Wg-

45(A1). The July 1991 investigationprovided additional information, but at present

the soil contamination is not suffictently characterized to propose or design soil source

control measures. Each of these four areas is discussed briefly below.

• In the vicinity of Building 15, the July 1991 investigation provided the

initial data that identified the courtyard of Building 15 as a potential

contaminant source. However, the extent of contamination is not well

defined.



* In the area of Building 31, soil boring SB9-105 was drilled downgradient

from Tanks 56/t through 56D to further define the extent of TPH

contamination. Soilsamples from boring $B9-105 _wltcated the presence of

TPH contamination. Add_ffonal:oil borings farther downgradlent from

Building 31 are needed to define the downgradlent extent of soil

contamination.

• blear Building 88, soil boring _9-I00 was drilled at a downgradient

location to more fully characterize the extent of chlorinated VOC

contamination from Building 88. Soilsamples from boring $B9-100 did not

indicate soil contamination in the unsaturated zone. Although unsaturated

zone soil samples north of Wescoat Road do not indicate contamination, the

extent of contamination south of Wescoat Road and east of Building 88 is

not well defined. Additional soil borings in this area are needed to

characterize the extent of soil contamination in the unsaturated zone in the

vicinity of Building 88.

• In the vicinity of well wg-45(AI), soil boring SB9-I02 was drilled

downgradientfrom Building 88 to investigate chlorinated VOC

contamination suggested by a previous soil gas survey and HydroPunch

samples. Soil samples from boring $B9-102 provided the initial indication

of chlorinated VOC contamination in the unsaturated soils at this location.

Additional soil borings in the area around well wg-45(AI) are needed to

define the extent of soil contamination.

Although the ground-water source control activities at Site 9 will not treat

contaminated soils in the unsaturated zone, the source control actions will minimize

the migration of contaminants by controlling the movement oral zone ground water

at known contaminant source areas. Effective measures for source control of

contaminated soils cannot be designed without adequate information concerning the

extent of the contamination. These additional investigations are planned for 1992.



Because the coroqningbed between the AI and A2 zones Is not continuous across bIASV
Moffett Field and because the hydraulic gradient ISpredominantly directed upward

from A2 to AI, the potential exists for cross contanffnattonof the AI zone by the A2

zone. 1he possibility that ground-water extraction from the A1 zone will enhance

upward migration from the A2 zone is recognized. Leakage from the A2 zone may

reduce the effectiveness of ground-water extractionfrom the A1 zone. However, the

primary purpose of the planned ground-water source control actions ISto minimize the

migration of contaminants through the AI zone. Currentlyplanned ground-water

extraction wells are located awayfrom known windows In the AI/A2 confining bed to

minimize the potential for enhancing upward ground-water migratto_ The complexity

of the hydrogeology at NAS Moffett Field significantly Increases the difficulty In

designing effective ground-water source control actions. The Navy and the MEW

companies are currently involved in exchanges of technical data and interpretations to

more fully understand the hydrogeology of the bIAS Moffett Field area.

SPECIFICCOMM_NT_

Comment Number 1. Pa_e 8. Paragraph1. The A2 monitoringwells show some xylene levels.

Please provide an explanation.

Response: Section 2.4.3 presents a brief overview of the nature and extent of

contamination in the uppermost (,41 and A2) aquifer zones at Site 9 based

on data collected prior to the July 1991field investigation. Xylene

quantitation limits for ground-water samples collected by IT prior to the

July 1991 investigation were as high as 1,300 micrograms per liter (ttg/L)

(see the IT quarterly reportfor the second quarter of 1991; IT, 1991a).

The interference of high concentrations of chlorinated VOCs in some

samples is considered the cause of the increased quantitaaon limits. In

addition, none of the ground-water samples from the four A2 zone wells

(W29-7[A21, W29-8[A21, W29-gIA21, W29-10[A2]) sampled during July

1991 indicated the presence of xylene (see Table 17 of the Site 9field

investigation technical memorandum). Xylene quantitation limitsfor these

four samples ranged from 0.5 to 10 #g/L. The memorandumfrom PRC

dated November 26, 1991 discusses xylene quanatation limits in greater

_w¢ detail.
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Comment Number 2. Pa2e 19. Paragrap_h |. Table 2 does not provideany sampling results. It

only identifies the cone penetrometertest (CPT) number, date, depth and

samplezone. Furthermore,the _oaining 10 CPTs providingadditional

stratigraphicinformationare not given.

Response: Section 3.4.1 presents a discussion of thef_l a_s related to cone

penetrometer testing and tlydroPunch sampling at Site 9. Table 2 lists only

fteld-related information (sample depth and permeable zone sampled)

concerning the HydroPunch sands. As noted in the introduction (Section

1.0) and Sections 3.4.1 and 3.4.2, $ecl_ 3.0 of the technical

memorandum discusses the activities performed during the July 1991

Investigation and Section 4.0 describes the results of these activities.

Section 4.5, specifically Table 16, presents the analytical results from the

HydroPunch samples. The bottom half of Table 2 lists sampling information

for the 10 CPTs usedfor stratigraphic information and piezometer

installation.

Comment Number3. _. Please provide informationon the 1,600-gallon tank.

Response: Figures "5and 6, which are location mapsfor the aquifer tests conducted

during the July 1991 investigation, indicate the location of the 1,600-gallon

tank used during aquifer testing. Section 3. 7 (aquifer tests) has been

modified to include the construction materials and approximate dimensions

of this temporary tank used to contain water produced during the

step-drawdown and aquifer pumping tests. Figures 5 and 6 have been

modified to indicate the temporary nature of this tank. The 1,600-gallon

tank is not part of the permanent facilities at NAS Moffett Field.

CommentNumber4. Pa2e24. Paragraph2. The informationon the 30 chemicalsamplesis

missing.



_, Response: Section 3.5.2 discusses the sampling of the sou borings drilled during the

July 1991Invesagatlon.As descrtt_ at theendof thissection,Table4

lists sample depth and analyses performed on the samples collected and

Section 4.4 discusses the results of the chemical and physlcal property

analyses.

Comment Number5. Pa_e 31. Par_agraph2. It is not clear if IT is conductingthe aquifertesting

in this area. If yes, then why it IT duplicatingthe world

Response: Section 3. 7 discusses field activitiesperformed during aquifer testing at Site

9. According to IT's final aquifer test plan (IT, 1991b), no AI zone aquifer

tests were planned in the vicinity of wells W61-1(A1) or W56-2(AI).

Consequently, no activities will be duplicated.

Comment Number 6. P_agg._. The maximumcontaminantlevels (MCLs) for metals are

providedin Title 22.

Response: Table 18 presents ranges of metal concentrations detected in ground-water

samples and corresponding MCLs. The MCLs listed in Table 18 include

those specified in lltle 22 of the California Code of Regulations (CCR).

When no MCL was specified by lItle 22 and federal guidelines were

available, federal standards were included on Table 18. Table 18 has been

modified to indicate the sources of the M(TLdata.

Comment Number 7. Page 63. Parazraph2. The aquifer testing requiresmore informationon

the A1 and A2 connection.

Response: Section 4.6.2 discusses the analysis of the aquifer pumping tests conducted

at Site 9. Long distances separated the AI zone pumping wells from A2

zone monitoring wells; and therefore, small (to negligible) drawdown

responses would be expected in A2 zone monitoring wells as a result of

pumping from the AI zone. Consequently, A2 zone wells were not

'_ monitored during the aquifer pumping tests. The primary purpose of the
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Site 9 aquifer tests was to determine the hydrologic properties of the A1

zone. Aquifer tests that are specifically designed to monitor the degree of

interconnection between the AI and A2 zones would be needed to

adequately evaluate the connection. Some of the aquifer tests planned by IT

for the bIAS Moffett Field aqtt_r sys_tn were designed specifically to assess

the degree of interconnection betwe_ the Al and A2 zones (IT, 1991b).

Section 5.1.3.1 discusses the connection between the A1 and A2 zones from

a geologic perspective and presents lq[ormattonconcerning the thickness of

the cottFuffngbed that separates the two permeable zones.

Comment Number 8. Paee 86. Paragraph3. Please providea rationaleon how it could be

determinedthat the AI contaminationin the southwest area is due to the

cross contaminationfrom the A2 zone.

Response: Section 5.2.1 discusses the nature and extent of contamination in the

southwest quarter of Site 9. Section 5.2.5 also contains a summary of the

evidence for cross contamination from the A2 to the AI zone. The cross-

•qv contamination hypothesis is supported by three observaffons: (1) simUarity

in chlorinated VOC ratios In water samples from the AI zone from the

southwest quarter and water samples from the A2 zone upgradientfrom the

southwest quarter, (2) gradational chemical changes in water samples from

three locations upgradientfrom the southwest quarter, and (3) the absence

of an A1/A2 confining bed and an upward-directed potentiometric gradient

in the area upgradient from the southwest quarter. These observations are

discussed in more detail below.

• Ratios of 1,2-DCE to TCE can be used as one moans to characterize

ground-water samples. Ground-water samples collected during the

July 1991field investigation indicate 1,2-DCE to TCE ratios ranging

from 0.016 to 0.127. Ground-water samples collected from wells wg-

38(AI) and W9-41(A2), located immediately upgradient from the

southwest quarter, have 1,2-DCE to TCE ratios ranging from 0.092 to

O.152. This similarity in contaminant ratio suggests a common source

(that is, ground waterfrom the A2 zone upgradientfrom the southwest

v quarter).



• Gradattonal changes in contaminant concentrations would be expected

in zones where ground-water mixing occurs. Concentrations of 1,1-

DCE; 1,2-DCE; and TCE indicate gradual changes between well W9.

41(,42) (screenedfrom 34 to 44feet Bl_), HydroPunch sample H9-26

(collected at 26feet Bl_), and well Wg-38(AI) (scree_d from 12 to

22feet BLS). Concentrations of all three compounds are highest in

well wg.41(A2), intermediate in HydroPunch sample H9-26, and

lowest in well Wg-JS(AI). Lower contaminant levels would be

e._ected in the AI zone samples as relatively more contaminated A2-

zone ground water mixes with less contaminated AI zone ground

water.

• The boring log from well wg-41M2) indicates that the AI/A2

confining bed is absent at this location. In addition, the difference in

potentiometric head between the AI and A2 zones between wells

Wg-38(AI) and W9-41(,42) indicates an upward directed gradient. An

,_r upward gradient and the lack of a confining bed would suggest that

ground water moves from the A2 to the A1 permeable zone.

Comment Number 9. Pa_e 99=Top Para_r_h. What are the remedialobjectives at this site?

Why are the source control measuresnot consistentwith the remedial

objectives? The issue of a 1-yeartime limit is for time criticalremovals

only.

Response: Section6.1 discussessoil sourcecontroloptionsfor the areaaround

Building29 and explainswhy in-situbtoremediationprobablywouldnot be

effective. Remedialactionobjectives(goalsfor protectinghumanhealth

and the environment)have not beenfully definedbecausethe remedial

investigation(R1)and baselinerisk assessmentfor bIASMoffettField

(specificallyOU2)havenot yet been completed. However,enoughsite-

specificdata and informationon applicableor relevantand appropriate

requirements(ARARs),cancerrisk levels, and healthadvisorylevels are

_" availableto evaluatepotential soil sourcecontroloptions. Data collected
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during the July 1991field investigation Indicate that in-situ bloremediation

would not be as e_ecttve or lmplementable as originally believed. Low

permeability soils and the presence of hydraulic barriers (such as pipe vault

walls) greatly reduce the effectiveness and lmplementabiltty of in-situ

bioremedlatton. Therefore, anoOteroption, removal of the USTs and

contaminated soil, was proposed. Although ln-situ bioremediatwn might be

consistent with theflnal _ objectivesfor NA$ Moffett Field (yet to be

determined), It is not the opclmml choice for a soil source control action

because of limitingfield conditions.

CommentNumber10. Paee 100. Para_aph2. "FneDTSChighlyrecommendsthe Navyconsider

the USTremovalbecauseif thetanksstay inplace, f_tureliabilitieswill

remainwith the Navy. In addition,since NASMoffettFieldis to be

closed,leavingthe USTsin the groundis notacceptable.

Response: Section 6.1.2 presents the recommended option for a soil source control

action. The Navy agrees with the needfor removal of the USTs near

Building 29. Plans are being developed to remove the USTs, treat or

dispose of the liquid contained in the USTs, and treat or dispose of the

excavated soil. This action will be conducted separately from the Site 9

ground-water source control measure.

CommentNumber11. _.[g!lT_e,._.The TCEcontourmapis differentthanthatof theIT (5/91)

quarterlyreport. Whyis therea difference?

Response: Figure 10 presents the concentration of TCE in ground-water samples from

AI zone wells at Site 9. Thefigure includes data from HydroPunch and

monitoring well samples collected during the July 1991 field investigation

and data collected from ground-water monitoring well samples by IT and

the National Aeronautics and Space Administration (NASA) during Spring

1991. (The version of Figure 10 presented in the revised Site 9field

investigation technical memorandum contains data from samples IT
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collectedduringAprilandMay 1991.)FigureA-13inIT'ssecondquarter

1991report presents data from ground-watermonitoringwells IT sampled

during April and May 1991. ]3€oprimary factors may contribute to the

d_erences between Figure I0 and Figure A-13. First, the two figures

display d_fferent data sets. Figure A-13 presents only data from wells IT

Installed during the RL Howewr, In addition to these IT wells, Figure 10

ia_cludesdata from wells PRC Installed at Site 9 and wells NASA installed

north of Site 9. Second, and most important, contour maps are

Interpretations. No data set, particularly from a site as conggex as NAS

Moffett Field, can be expected to produce identical Interpretations when

contoured by different hydrogeologists. Figures 10 and A-13 do indicate

areas of similarity, which is not unea_cted as they share much of the same

data. Interpretations of the extent of ground-water contamination at NAS

Moffett Field are revised regularly as the Navy, the MEW companies, and

NASA share technical data and interpretations.

v Comment Number 12. Table 25. Xylene results are missing from this list, since it is a good

indicatorfor BTEX.

Response: Table 25 presents NASA and IT data from ground-water samples collected

during 1991. Table 25 serves as a convenient listing to check data

presented on Figures 9 through 12. 7hese data are also listed on Table E-6

in Appendix E. TPH data are listed on Table 25 to support the TPH

contour map presented in Figure 12. Xylene is not listed on Table 25 (or

on Table E-6) because xylene was not detected in any ground-water samples

IT collected during the second quarter sampling round. Also refer to

specific comment number 1.
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Comments frmn Mr. Steven Morse. California Regional Water Oualitv Control Board

SPECIFICCOMMENTS

Comment Number I. Page 35. Last Sentence. This states thatbac,kgrmmdlevels for metals will

be determinedusing geost_istie_l methods. When will this be done and

under which program (for example, one of the operableunit's RI/FS)?

Response: Background levels for metals will be detennin_ as part of the 0114 RI.

Comment Number2. P_e 84. Table 25. We recommendthis databe included on the chemical

concentrationmaps, Figures 9 through11.

Response: The data presented on Table 25 are included on Figures 9 through 12. The

data collections locations are indicated by the open circles on each figure.

lhe first paragraph of Section 5.2 has been modified to more clearly

indicate that these data are included on Figures 9 through 12.

CommentNumber3. pages 97. 88, and 89. At several locations on these pages, there are

references to chemicals found at Site 9 originating at upgradientsources. It

is therefore concluded that interim remedial measures should not be applied,

since they are limited to source controlonly. "I'nepotential upgradient

sources shouldbe specifically identifiedso that a determinationcan be made

whether source control measures are needed or feasible at those sites.

Response: The upgradientsourcereferencedthroughoutthe discussionof the nature

and extentof contaminationin the southwestquarterof Site 9 (Section

5.2.1) is the regionalcontaminantplume that enters NAS MoffettFieldfrom

the MEW area southof U.S. HighwayI01. The area south of the southwest

quarter (approximatelybetweenWescoatRoad and U.S. Highway101) is

occupiedby base administrationbuildingsandpersonnel housing. No

known contaminantsourcesarepresent in this area. Source control

measuresfor the regionalcontaminantplume have been implementedby the

_' MEW companies(HIA, 1988).
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Comment Number4. pa_e 92. Paratnanh3. "I'nisstates that the Navy is planning an

investigationof a newly discovered sump west of Building 88. What is the

time schedule for this investigation7

Response: Investigation of the newly discovered sump west of Building 88 (Sump 91) ts

planned for Spring 1992 as part of addittonal tank and sump investigations.

Thetextofthissectionhasbeen_ accordingly.

Comment Number 5. Pa2e 100. Para_aDh2." "I'nisstates that the source control for the

undergroundtanksnear Building29 will not be included in the Site 9

source controldesign. When andwhere will source control for these tanks

be addressed?

Response: The Navy plans to implement source control activities for the USTsinthe

vicinity of Building 29 In 1992. 7hese a_vities will include removal of the

USTs,treatmentordisposaloftheliquidcontainedintheUSTs,and

_, treatment or disposal of excavated soil. The text of Section 6.1.2 has been

modified to indicate the approximate time schedule for implementation of the

source control activities related to the Building 29 USTs.

Comment Number 6. page 107. Param'aDh3. This states that source control at Building 15 soils

will not be done because the impacton groundwater appearsto be minor.

Data on page 88 indicatethat the soil by this building has concentrations up

to 4,400 parts per billion (ppb)of TCE. Since our standardcleanuplevel

forsoils(appliedatseveral SuperfundcleanupsitesinSantaClaraCounty)

is1partpermillion(ppm)fortotalVOCs, unlessthereisa site-specific

demonstration that higher concentrations will not adversely impactground

water, we find these soil concentrations significant. Therefore, even if

there are additional upgradientsources contributing to the groundwater at

Building 15, these soils should be remediated.



Response: 7he text of Sectton 6.3 has been modOtedto more clearly Indicate that_w
source control actions for the soils near Building 15 are not proposed at

this time because the nature and extent of the contamination is not well

defined. However, the Impact of these soils on the local ground water

appears to be minor. Briefly, the two samples, collected at 10 and 15feet

BL$,thatcontainedthehighestTCE amcentratlons._2,100and4,400

#g/kg, respectively) were collected from saturated soils. Because similar

concentrationsofTCE weredetectedintheground-watersamplefromthe

monitoringwellatthesamelocation(4,400_g/LinwellWg-44(AI)),the

soil T_ concentrations measured may be caused by pore water present in

the soil sample. (In general, soil contamination at source areas is at least

one order of magnitude greater than the corresponding ground-water

contamination.) TCE concentrations similar to the soil and ground-water

samples from the Building 15 area are present in the AI zone ground water

over relatively large areas of Site 9 (see Figure 10). Consequently,

remediation of the Al zone saturated soils would require a large-scale effort

more appropriate to the overall remediation of biAS Moffett Field than to a

local source control measure. A more detailed discussion of the relation

between soil and ground-water TCE concentrations near Building 15 is

presented in Section 5.2.1. Additional investigation of the nature and extent

of contamination in the vicinity of Building 15 is required before the need

for a soil source control action can be properly evaluated. The Navy plans

additional investigation of the area around Building 15for 1992.

CommentNumber7. pa_e107. Last Paragraph. This recommendsthatsoils nearHangar1 not

be includedin the Site9 sourcecontrolprogram.Dataon page94 showup

to 6,200 ppbof TCEin the soil at this site. Ourcommentis the sameas

the previousone regardingBuilding15.

Response: Similar to comment number 6, the text of Section 6.3 has been modified to

more clearly indicate that source control actions for the soils near soil

boring SB9-I02 (well wg-45[AI]) are not proposed at this time because the

nature and extent of the contamination is not well defined. Similar to the
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'_ area around Building 15, the highest TCF.concentration was measured in

the soil sample collectedfrom 12.J feet BL$ Inthe saturated zone.

However, significant VOC concentrations were measured In the soil sample

from the unsaturated zone (5.5feet BI.S) at boring 5B9-102:1,900 I_g/kg

PCE; 340 itg/kg TCE; and 130 #g/kg 1,2-DCE. Additional Investigation of

the nature and extent of cont_ in the vicinity of well Wg-45(A1) is

required before the need for a soil source control ac_on can be properly

evaluated. The Navy plans a&tifionai Investigations In this area for 1992.

v



HLA, 1988. Remedial InvestigationReport, Middlefield-Ellis-WhismanArea, MountainView,
California. HardingLawson Associates, June 1988.

IT, 1991a. QuarterlyReport, Second Quarter 1991, Naval Air Station, Moffett Field, California.
InternationalTechnology Corporation,August 1991.

IT, 1991b. Final AquiferTest Plan, Naval Air Station, Moffett Field, California. International
Technology Corporation,September1991.

PRC, 1991a. Site 9 Action Memorandum,Naval Air Station Moffett Field, MountainView,
California. PRC EnvironmentalManagement,Inc., July 1991.

PRC, 1991b. Tankand Sump Removal SummaryReport, Naval Air Station, Moffett Field, Mountain
View, California. PRC EnvironmentalManagement,Inc., July 1991.

PRC, 1991c. Building29 Area Field InvestigationTechnical Memorandum,Naval Air Station,
Moffett Field, Moffett Field, California. PRC EnvironmentalManagement,Inc., August
1991.

26 ,_ o_o,_._,,_.m_ ,_,af


