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MOFFETI" FEDERAL AIRFIELD

RESPONSE TO COMMENTS RECEIVED FROM
CALIFORNIA EPA, DEPARTMENT OF TOXIC SUBSTANCES CONTROL, AND

SAN FRANCISCO BAY REGIONAL WATER QUALITY CONTROL BOARD
DRAFF FINAL OPERABLE UNIT 5 FEASIBILITY STUDY

APRIL 24, 1995

This report presents point-by-point responses to the California Environmental Protection Agency,

Department of Toxic Substances Control (DTSC) and the San Francisco Bay Regional Water Quality

Control Board (RWQCB) comments on the January 30, 1995 Draft Final Operable Unit 5 (OU5)

Feasibility Study (FS) report prepared by PRC Environmental Management, Inc. (PRC) for Moffett

Federal Airfield (MFA) California. The comments were received in a letter dated March 3, 1995.

DTSC COMMENTS

GENERAL COMMENTS

Comment1: Throughoutthe OU5 FS report, "backgroundlevels" are used to representboth

naturallyoccurringlevelsof inorganicconstituentsand anthropogeniclevels

indiscriminately. Accordingto the U.S. EnvironmentalProtection Agency (EPA)

Risk AssessmentGuidancefor Superfund(1988),backgroundsamplesshouldnot be

used if they were obtainedfrom areas influencedor potentiallyinfluencedby the site.

In MoffettField, a highly industrializedarea, it is almostimpossibleto find areas that

are not affectedby site activities. The Navy's statisticaland spatial analysesmay

providesomeuseful informationto evaluatethe distributionof the inorganicsin the

OU5 groundwater. However, it is not adequateto concludethe inorganic

constituentsdetectedin the "backgroundwell"are all naturallyoccurringand the

argumentof "truebackground"canbe time consumingand unproductive. The Navy

should includethe remedialalternativesand calculatethe cost of cleaningup the

inorganicsin OU5groundwater.

Response: The language of the FS will be revised to clarify "background," "naturally occurring,"

and Hambientnterminology. The Navy will also provide a cost estimate for treating

_, naturally occurring inorganic constituents that exceed maximum concentration levels.
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Comment2: The State has formerlyrequestedthat the Navy should list all the areas where the

_, petroleumproducts release commingledwith other hazardoussubstancesat Moffett

Field and the entire plumeshouldbe investigatedand remediatedunder the ongoing

ComprehensiveEnvironmentalResponse,Compensation,and LiabilityAct (CERCLA)

responseaction. For example,two smallpetroleumproduct contaminatedareaswere

identifiedclose to Hangar 3, thesesites shouldbe addressedin the FS report and the

cleanuplevelsshouldbe consistentwith the MaximumContaminantLevels (MCLs)of

individualconstituent.

Response: The Navy understands that the remediation in the commingled areas falls under the

jurisdiction of the CERCLA response action. The Navy has identified the areas (near

former underground storage tanks [USTs] 2 and 43) where petroleum products are

commingled with the OU5 chlorinated solvent plume shown in Figure 1-8. The total

petroleum hydrocarbon (TPH) extractable concentrations at two wells near former

USTs 2 and 43 do exceed the negotiated TPH extractable action levels. Data from

quarterly sampling indicate concentrations of specific petroleum constituents such as

benzene, ethylbenzene, toluene, xylene (BTEX), or benzo(a)pyrene do not exceed

agreed upon action levels. Furthermore, a corrective measure under the Installation

Restoration Program (IRP), Petroleum sites program is planned to remediate soil and

groundwater contamination at former USTs 2 and 43. Therefore, the commingled

areas will be separated fromthe OU5 discussion.

Comment 3: The FS report has included innovative and emerging technologies in the screening

process for both in situ treatment air sparging and permeable reaction cells and ex situ

treatment (collection, treatment, discharge), in the form of the electron injection

treatment technology. Innovative and emerging technologies need to be evaluated for

use at closing base activities when there are no available developed treatment

technologies or it has been demonstrated that the subject technology can significantly

increase the speed of cleanup. The state recommends the elimination of electron

injection from the screening process as an ex situ treatment technology for collected

groundwater based on the status of technology development (such as bench-scale) and

the availability of multiple developed treatment technologies (such as air sparging and

_, UV/Oxidation) that can treat the contaminants of concern (COCs) at the indicated

concentrations and flow requirements. It is suggested the inclusion of granular active
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carbonas an ex situ treatmenttechnologyin the screeningprocess to treat the liquid

_, waste streamdirectlyif it is determinedthat secondarytreatment after air strippingis

required.

Response: TheNavy includedthe electroninjectiontechnologyprimarily because the developer

hasplanned a technologydemonstrationat Site 9. Thediscussionin Section 7.0

indicatesthat electroninjectionoffers no advantagesover the other ex situprocesses.

In fact, cost and implementabilityproblemsassociatedwith this new technologymake

it the leastfavorable of the ex situprocesses.

Section 4.4. 7.3 states that carbon adsorption will be considered as a secondary

(polishing) treatment process option. The ex situ alternatives presented in Section 6.0

address only primary treatmentprocesses.

Comment 4: The FS report indicates that the petroleum contamination in groundwater at other sites

(suchas Site 9) willbe addressedseparatelyfrom OU5 by the IRP petroleumsites

program, but the FS reporthas used results from an air spargingpilot test conducted

at a petroleumcontaminatedsite (Site9) with differentsubsurfacelithology,

contaminants,and groundwaterdepths to developan air sparging/soilvapor extraction

(AS/SVE)systemthat would addresscontaminationin OU5 groundwater. This

AS/SVEsystem is the basis for cost estimatesand detailedanalysisof the alternative.

A site-specificAS/SVEpilot test for OU5 is necessaryto supply the informationand

data necessaryto developrelevantestimatesnecessaryfor a detailedanalysisof

alternatives. The Staterecommendsthat the OU5 AS/SVEpilot test addressthe

followingissues in additionto the measurementcriteria designatedin the Site 9

AS/SVEpilot test:

The FS report indicatesin the 6.0 DETAILEDANALYSISOF ALTERNATIVES

that the SVE systemused for collectionof volatilesin the vadosezone would consist

of a horizontalextractionwell deployedin a trench. As pointedout by the FS report,

the subsurfacelithologyat OU5 indicatesmultiplelayersof silt and clay layers that

couldcontributeto extremedifferencesin horizontaland vertical permeabilitythat

_, could in turn contributeto horizontalmigrationof spargedair. This makes the
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controlof volatiles in the vadosezone extremelyimportant. The FS report indicates

_, thatthe vadosezone is composedmainlyof silt and clay material.

The pilot test should demonstratethe advantagesof a horizontalextractionwell for

this application.

TraditionalSVE well radius of influences(RODhavebeen based on the abilityof well

to create a minimumnegativepressure,usually0.1 inchwater column. In the case of

SVE,only a very slightgradientis requiredto ensure the flow of air toward an

extractionwell and replacementby unsaturatedair. In the caseof SVEused in

conjunctionwith air sparging,the SVEsystemmust be able to controlthe pressure

created in the vadosezone by air sparging. The depth at which air sparging wouldbe

requiredat this site will require significantspargingpressurejust to reach the

minimumentry pressure required. This would createsignificantpressure fronts in the

vadosezone which needto be controlledby the SVE system. Since the pressure

gradientof an extractionwellappearsto decreaseexponentiallywith distance from the

well, it is questionableof the abilityof a horizontalextractionwell to controlthe

vadosezonepressurescreatedby air spargingat the distanceindicatedno matter how

muchair is extracted. It maybe necessaryto implementmultipleverticallysmall ROI

to fullycontrolthe vadose zone.

A complete analysis of the physical and biochemical characteristics of the OU5

groundwater should be included in the FS report, as an excessive concentration of

anions or high concentrations of iron and manganese may lead to fouling of the

sparging wells. This can lead to the necessity of abandoning the well after only a

short period of use.

Heliumcouldbe used as a tracer gas in air spargingpilot tests in additionto the

parametersindicatedin the AS/SVE pilot testperformedat Site 9 to help determine

the ROI of spargingwells. The procedurewouldbe similarto the helium tracer used

in the pilot test at Site 5.

_, The FS report indicatesin Section6.5. I, Alternative4B-EntirePlumeTreatment, that

the AS/SVEsystemwould be constructedonly within the sand channels. The FS
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report indicatesthat constructingthe AS/SVEto intersect the channelswillcapture the

majorityof contaminationbecauseonce contaminatesdesorbfrom silts andclays, they

will follow natural flowpatterns. Part of the problem with pump and treat in the past

has been the inabilityof this technologyto treat saturatedzone solids and the gradual

diffusionof contaminantsfrom the most highly contaminatedtypes of soils, silts and

clays, acting as continuedsaturatedzone source of groundwatercontamination. Air

sparginghas shownthe potentialto addresscontaminationin saturatedzone solids of

this type and thereby eliminatethese groundwatercontaminationsources. To allow

spargingair to reach thesesoils, it may be necessary to fracture theseclay lenses by

use of hydraulicfracturing. It is recommendedthat the AS/SVEpilot test evaluatethe

possible use of hydraulicfracturingas an enhancementto the applicationof air

sparging.

Response: Pilot-scale AS/SVE test data are not considered necessary for comparative assessment

of remedial technologies. Should AS/SVE be recommendedfor implementation in the

future, a pilot test would be conductedfor thefollowing reasons: (1) to assess the

effectiveness of SVE in removing vadose zone contaminants and its ability to capture

and extract sparge vapors, and (2) to obtain specific design data for implementation

of a full-scale system. However, conducting a pilot-scale test before SVE is selected

as potentially the most effective and cost effective technology for remediation of OU5

soils would be premature, arid may result in needless expense if SVE is eliminated

from consideration based on technological, physical, economic, or other factors. The

following paragraphs address specific DTSC concerns regarding the needfor a pilot

test.

Basic assumptions regarding extraction trench design and spacing are sufficient for

purposes of the cost estimate. Depth to water table at OU5 ranges from

approximately 5 to 9feet below ground surface (bgs). Use of horizontal extraction

trenches for sites with shallow groundwater tables or zones of soil contamination is

well documented in the literature (EPA 1991; WDNR 1993; Connor 1988).

Horizontal extraction wells provide for a greater area of influence than vertical wells

at shallow screen depths, and minimize upwelling of the groundwater table.

_, Preliminary costs based on installation of horizontal trenches are considered sufficient

for purposes of the IS.

6 044,-02361RUSFS\moffett\O U5_EPA-QCB. rte\O4-24_95_rkr



Theheterogeneousnature of OU5 soils, includingmultiplelayers of sUtand clay, is a

difficultyfor an SVEsystemregardlessof whetherextractionwells are screened

verticallyor horizontally. Theabilityof an SVE systemto effectivelyremediateless

permeable soils, and to capturespargevaporswould be assessedaspart of a pilot-

scale test. However,basedon availableinformation,horizontalextractiontrenches

are generallyacceptedasprovidingbetter coveragein shallowsoil zones than vertical

wells. Whileit is true that the abilityof an SVE systemto capturespargevapors

would be one of the effectivenessandfeasibility issues that wouldbe confirmedduring

a pilot test, this informationis not necessaryfor purposes of comparingalternativesin

the FS. If SVEhad been recommendedfor implementationat OU5 and resultsof

subsequentpilot testingrevealedthat spargevaporscouldnot successfullybe

captured,an alternativeremedialstrategywouldbe employed.

Collectionand analysisof a groundwatersamplefor physicaland biochemical

characteristics is not considered necessary for purposes of the FS. The fouling

potential of OU5groundwateron spargescreensis a concernthat would be evaluated

if AS/SVE wasthe selectedremedialalternative. Severalactionscan be taken to delay

fouling, and otherproceduresare availablefor treatingwellsand removing

incrustation(Driscoll1989).

Useof heliumas a tracerfor determiningair spargeRO! is not common;however,

thepotentialusefulnessof tracer gas data would be evaluatedprior to an AS/SVE

pilot test, hadAS/SVE been recommendedfor implementation. Theeffect of hydraulic

fracturingon distributionof spargeair would also be consideredfor study aspart of

an AS/SVE pilot test, wereAS/SVE the recommendedremedialalternativefor OU5.

Comment 5: The FS report indicates that the Navy has funded a pilot-scale study of permeable

reaction cells at Moffett Field to be conducted in the summer of 1995. The pilot

study should specifically address the ability of the clay/silt layer located at

approximately 50 feet bgs to act as footing material for construction of barrier walls

and the continuity of this layer to act as a barrier to groundwater flow from zone

A1/A2 to the B2 aquifer. In addition, the Navy should consider building a low

_, permeability slurry wall at both sides of the in situ treatment wall to contain and

direct the flow through the treatment wall.
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Response." Navy contamination is restricted to the A1 aquifer. The clay zone between the A1 and

•_€ A2 aquifer zones (approximately 4feet thick at a depth of35feet bgs) willprovide the

footing material for the treatment cells. As stated in Appendix E, hydraulic separation

between the AI and A2 permeable deposits is suggested by a slight variation in water

levels between paired A1/A2 wells at OU5 and confinement of the chlorinated solvent

contamination to the A1 aquifer zone. Thepilot study will include tracer tests to

delineate the hydraulic conditions in the immediate area of the treatment cell.

Comment6: It is statedin the documentthat the bench-scalestudy reportof the permeablereaction

system is not availablefor reviewyet; the pilot-scalestudy will not be conducteduntil

summer 1995. Therefore, a contingencyplan or an alternativeshouldbe considered

by the Navy, in case the permeablereactioncells pilot study revealsunfavorable

result. The samescenarioshouldalso apply to AS/SVE.

Response: The FS report will not identify a preferred alternative or contingency. Rather, the

proposed plan will address these issues.

Comment 7: The cost estimates that have been developed by the FS report and shown in Appendix

D of the document appear to include all the capital equipment necessary to construct

the respective systems and the estimates appear reasonable. However, the

comparative analysis for lifetime O&M costs are based on a lifetime of 50 years for

all the alternatives. It would appear that a treatment technology such as reactive cell,

which is dependent on groundwater gradient to pass the entire plume past a stationary

wall, would have a different expected duration that a treatment technology such as air

sparging, which could actively address the asymptotic contamination levels faster than

pump and treat. These differences in duration could have a major affect on

alternative cost analysis.

Response: Since the remediation-limitingfactor is desorption of chlorinated solvents from the less

permeable materials, the ability for any technology to expedite the restoration time

frame is uncertain. The Navy believes that it will take at least 50 years to reach

cleanup goals regardless of the selected remedial alternative.
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Comment8: The FS reportaddressesthe issue of possible inorganiccontaminationin groundwater

,_, at the OU5 Site. The FS report indicatesthat the elevatedlevels of inorganicsin

groundwater(suchas arsenic, chromium)are related to elevatedbackgroundlevels.

If inorganiclevelsin groundwaterare found to be unrelatedto backgroundlevels and

require treatment,the screeningprocess may needto select an ex situ treatment option

since there are currentlyno developedtreatmenttechnologiesthat can treat inorganics

in groundwaterin situ. It wouldappearthat the conceptof reactivecells couldbe

appliedto the treatmentof inorganicsin groundwaterby the use of ion exchange
resins in the treatmentcells.

It shouldbe noted,however, thatregardlessof the outcomeof the evaluationof

inorganiclevels in groundwaterat OU5 comparedto backgroundlevels, the current

levelsof inorganicsin groundwaterat the site indicatedin the FS reportwould not

necessitatethe precipitationof metalsprior to air strippingto protect the integrityof

the processfrom scaling. The FS reportindicatedthat total dissolvedsolids (TDS)

levelswere as high as 10,000milligramsper liter (mg/L). These levels of dissolved

solid couldpose a processproblemfor both air strippingand UV/oxidation. This

issueneeds to be evaluatedand if collectedgroundwaterpre-treatmentis required, it

_P' couldaffectthe alternativecost analysis.

Response: Inorganic constituents are not COCsfor OU5. Therefore, screening of technologies

that remove inorganic compounds will not be included in the OU5 FS report.

Pretreatment costs were includedfor the ex situ alternatives.

Comment 9: The data that was developed during the AS/SVE pilot test at Site 9 and reported in the

text of the FS report along with a brief description of the pilot test protocol should be

included with the FS report as an appendix.

Response: Relevantsectionsof the Draft Site 9 Phase I CorrectiveActions Technical

Memorandumwill be includedas AppendixI of the FS.

Comment10: The FS report addressestwo distincttreatmentoptionsof treating the entire plume or

the leadingedgeof the plumewhile maintainingthe same alternativenumberfor both

options. This is very confusingto the reader. It is recommendedto use different

numbersto distinguishone from another (suchas Alternative4A-l: Entire Plume;

Alternative4A-2:LeadingEdge).
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Response: To avoid confusion, the final FS report will refer to the different treatment

_, configurations using the following convention:

Alternative4,4-1:Multiple-IntervalConfiguration

Alternative4A-2:Single-IntervalConfiguration

SPECIFIC COMMENTS

Comment 1: Page 6, Section1.2.2, Paragraph2. It states that Site 22 and 23 are includedas

potentialcontaminationsources to OU5. However, no descriptionsof these two sites

are includedin the section. The Navy shouldclarify if these two sites will be

discussedin other reports.

Response: A description of Sites 22 and 23 will be incorporated to Section 1.2.2 as follows:

"Site22 - Golf CourseLandfill 2. Golf CourseLandfill2 is located in r.
the northeasterncorner of the golf course. Basepersonnel reported

_, that thisformer landfillarea likely containsa varietyof waste
materials,althoughthereare no base recordson the actual sourceof
the waste. Disposedwastesare suspectedto have been similarto
materialsdepositedat landfillsthatare now designatedSites I and 2.
Thesite encompassesa 300-to-4OO-footwidestrip on the northeastern
end of the golfcourse betweenPatrolRoad and MarriageRoad. This
area apparentlyreceivbdf!ll beginningsometimein the late 1940s.
Based on aerialphotographs,extensiveactivityoccurredbetweenearly
1950and mid-1956. Thenatureand depth offill are uncertain. By
mid-1960,the golf coursehad beenpartially completedand the site
was beingused at least in part in conjunctionwith the constructionof
the course. Thesite may have beena borrowor storagearea at that
time. By 1970, the areahad beenrevegetatedand had becomepart of
the golf course. No disposalactivitieswere evident.

Site 23 - Golf CourseLandfill 3. Golf CourseLandfill 3 is located on
approximately2 acresjust southof the northernmostweaponsbunker
area. Thisarea is shownon aerialphotographstaken in 1977 as one
of severalponds on the golf course. In an aerialphotographtaken in
1987, threeof theponds on the golf coursewere dry and somedebris
was visiblein the area of GolfCourseLandfill3. No informationon
the sourceof the materialdumpedin this area couldbefound.
However,a site walkoverconductedin March 1994identified
numeroussmallpiles of soil, concrete,disagregatedasphalt, grass

_" clippings,and mulch. In addition, someairplaneparts consistingof
severalpieces of aluminumand someelectronicsequipmentwere
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found in the area. Thisevidencesuggests that the area wasusedfor
incidentaldumpingof excesssoil and golf course-deriveddebris,

_" withouttrenchingto disposeof hazardousmaterials. Thesource of
the airplaneparts is unknown. Most of the area is now coveredwith
thick weedgrowth. A magnometersurveyof this area was conducted
in 1985. Thesurvey indicatesthat significantquantitiesof metallic
materialshave not beenburied at this site."

Sites 22 and 23 will be added to Figure 1-2.

Comment2: Page 13, Section1.3.3.1, Paragravh4. It is understoodthat Ames ResearchCenter

has received increasingfundingin the past few years and performedimportantroles in

different researchfields. However,Ames couldbe facinga significantbudgetcut

which will have impactson MoffettField. Therefore, the continuingoperationof

MoffettFieldby NationalAeronauticsand SpaceAdministration(NASA)is not

necessarilythe only futurereuse option.

Response: Thefollowing statementwill be added to Section 1.3.3.1: "NASAcould befacing

budget cuts, therefore,the continuingoperationof MoffettField by NASAis not

necessarilythe onlyfuture reuseoption."

Comment3: Page 17, Section1,3.3.2. Paragravh4. Pleasespecifywhich inorganicchemicals'

"backgroundconcentrations"are aboveMCLs.

Response: Antimony and thallium within the low-total dissolved solids (TDS) area of the
Al-aquifer zone at OU5 have mean background concentrations greater than MCLs.

The mean antimony concentration is 37.5 micrograms per liter O_g/L)versus the MCL

of 6 tzg/L. The mean thallium concentration is 2.65 lzg/L versus the MCL of 2 lzg/L.

Aluminum, antimony, and thallium within the high-TDS area of the Al-aquifer zone

also have mean background concentrations greater than MCLs. Mean concentrations

for aluminum, antimony, and thallium are 7,142, 20. 7, and 15.0 tzg/L versus MCLs of

1,000, 6, and 2 Izg/L. Similar groups of metals have mean background

concentrations above MCLs in the high- and low-TDS areas of the A2-aquifer zone.

Section 1.3.3.2 will be expanded as follows.

"However,thereare several inorganicconstituentsin the MFA upper
aquifersthat havesite-specificbackgroundconcentrationsaboveMCLs
and BasinPlan water qualityobjectives(seeAppendixA). For
example,antimonyand thalliumwithintheAl-aquifer zone at OU5
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have mean background concentrations greater than MCLs. The mean
background antimony and thallium concentrations are 37.5 and
2.65 l_g/L but the MCLs are 6 and 2 I_g/L. Therefore.... "

Comment4: Pages 17 and 18, Section 1.3.3.2. TheState has commentedon the RevisedDraft FS

report that the Navy shouldidentifyall groundwaterwells on or near MoffettField.

Ho_vever,it is still not clearlyaddressedin the subjectdocument.

Response." Section 1.3.3.2 will be expanded to include the following discussion of information

obtained from the Santa Clara Valley Water District (SCVWD) regarding

water-producing wells near MFA.

"Based on informationfrom the Santa Clara Valley Water District
(SCVWD), only a small number of wells produce (or are capable of

producing) groundwater within a 1-mile area from MFA, SCVWD
records list approximately 200 water-producing wells within 1 mile of
MFA. However, about 155 of these wells produce water only for the
control of groundwater contamination. The remaining 45 wells are
listed by SCVWD as either active or inactive (althoughfurther
subdivision into these categories was not available). These wells are
classified as usedfor domestic, agricultural, or municipal and
industrial purposes. Well depths range from less than 50 to greater
than 500feet and, therefore, encompass the A through C aquifers.
The majority of these 45 wells are located west of MFA within sections
9, 15, and 16 of Township 6 South (T6S), Range 2 West (R2W). In
contrast, hundreds of groundwater monitoring wells exist within 1 mile
from MFA. "

Comment5: Page 18, Section 1.3.3.2, Paragraph2. To our understanding,use of the C aquifer is

not restricted,althoughit is restrictedby the SantaClara ValleyWater District

(SCVWD)to pumpgroundwaterfrom both the shallowaquifers (A-, B-aquifer)and

deep (C) aquifer simultaneously.

Response: It is correctthat SCVWDdoes not prohibit use of groundwaterfrom the C aquifer.

However, SCVWDdoes regulateits use to efficientlymanagethe resource. As evident

from the salt water intrusionand land subsidencethatoccurredduringthe 1950sand

1960s, unrestrictedpumpingdamagesthe beneficialuse of the C aquifergroundwater

resource. Consequently,unrestricteduse of the C aquifer is unlikely;limited use, as

describedin Section 1.3.3.2, is much moreprobable. TheFS report willbe revised to

reflect this clarification.
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Comment 6: page 24, Section 1,4.1, Paragraph 1. There are still questions about the continuity of

the B/C aquitard. In addition, unidentified, abandoned agricultural wells may work as

the vertical conduit between the A/B aquifers and the C aquifer. The general

topographic controlled upward hydraulic gradient could be easily reversed by any

pumping activities. Therefore, the Navy should not exclude the possibility of

downward contaminants migration simply based on this rationale.

Response: TheB/C aquitard can be distinguished by the lower electrical resistivities of a layer

that is found between depths of approximately 115 and 155 feet bgs and depicted on

geological cross-section C-C' in the OU5 RI report (IT 1993) (A zone of interlayered

sands exists between depths of 125 and 140feet within the aquitard). The aquitard

layer can also be distinguished on cross-section D-D' ofthe OU5 RI report, which

crosses MFAfrom west to east, terminating on the easternsideof OU5. The depthof

this layer correlates with the regional confining layer described by lwamura (1980).

This information indicates that the B/C aquitard is continuous below OU5.

,_, The Navy has acted to prevent vertical migration of contaminated groundwater by

closing unused agricultural wells at MFA. The Navy has destroyed four old

agricultural wells at MFA in accordance with SCVWD guidelines since 1989 (IT 1991,

PRC and JMM 1992, PRC and MW 1993). In addition, the Navy has investigated the

locations of 17 other potential wells on or adjacent to MFA OV.IC1988a, 1988b). The

locations of these wells were based on anecdotal reports (such as interviews with base

employees). However, no evidence wasfound for the existence of any of these 17

wells. The Navy continues to monitor MFA for the presence of additional abandoned

agricultural wells.

Potentiometricwater elevationsin the C aquiferare up to 34feet higher than the

overlyingA and B aquifersat OU5 (PRCand MW 1995). Significantwithdrawals

from the C aquiferwouldbe requiredto reversethis gradient. It is unlikelythat

SCVWDwould allowhigh pumpingratesfrom the C aquiferat MFAconsideringthe

knownproblems (salt waterintrusionand land subsidence)thathave been causedin

thepast by pumpingfrom the C aquiferin the Santa Clara Valley.
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Comment7: Page 26, Section1.4,2.1, Paragraph1. An OU5 tetrachloroethylene(PCE)

_" concentrationmap shouldbe addedto the subjectdocumentas it was includedin

previous reviseddraft FS report.

Response: Threefigures will be provided in the final FS that overlay layer-specific concentrations

for PCE on the channel pattern maps that delineate areas where contaminant

concentrations are estimated to equal or exceed the maximum contaminant level

(MCL) of 5 micrograms per liter (#g/L). Thesefigures will be similar to those

presented at the remedial project managers meeting at DTSC on April 5, 1995. One

additional figure will be provided that depicts PCE concentrations in layer 4 without a

channelpattern overlay (lithologic data were not of sufficient quantity or quality to

delineate the pattern in layer 4).

Comment 8: Pages 27 and 28, Figures 145and 1-7. Please explain whether the trichloroethylene

(TCE) concentrations were taken from the same sampling event or it's a compilation

of the previous data.

Response: TCE and 1,2-DCE concentrations provided on Figures 1-6 and 1-7 of thedraft final

FS were a compilation of data from OU5-specificfield investigations during the

summer and fall of 1994, a fourth-quarter 1994 quarterly sampling event, and

quarterly sampling events during December 1992 and June 1993. The older

(pre-1994) data were only used for wells where sampleswere not collected during

1994. These data were included to obtain a more complete representation of the

extent of the solvent plume at OU5. Samples collected from these different sampling

events are distinguished by the use of different text fonts to represent the concentration

values collected in 1992, 1993, and 1994.

Comment9: Page 31, Section 1.4.2.1, Paragraph2. As it is statedin the general comment2, the

commingledplumeat Tank 2 and 43 shouldbe addressedin the OU5 FS report, not

petroleumsites correctiveaction. The cleanuplevel shouldbe based on the MCLsof

individualchemical. The 700 microgramsper liter (.ug/L)treatment goal for dieselor

JP-5 shouldonly apply to the isolatedpetroleumsites.
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Response: The groundwaterconcentrationsof specificconstituentssuch as, benzene, toluene,

_" ethylbenzene,andxylene (BTEX)andpolynucleararomatichydrocarbons(PAHs)at

theformer USTs2 and 43, do not exceedMCLs in the commingledplume areas. If

the TPHlevel is not applicableto theseareas, then no actionwould be necessary.

However, correctivemeasuresareplannedfor groundwaternearformer USTs2 and

43. Pleasesee responseto DTSC generalcomment2.

Comment10: Page 33, Section1.4.2.1. Pleaseexplainwhy antimonyis not includedin the

discussionof Al-aquifer zone. Antimony is ubiquitousin the shallowA1 zone.

Response: Antimony is not specifically discussed because antimony concentrations measured in

samples collected at OU5 were not statistically above the background levels presented

in Appendix A. Figures A-7 and A-13 present histograms of antimony concentrations

in groundwater samplesfrom the A1- and A2-aquifer zones. Two data distributions

are present on these histograms, one low and one high. These distributions are

attributed to the low and high salinity groundwater types. In addition, no correlation

of antimony detections is observed with MFA activities at OUS. Furthermore,

antimony was detected in 81 of 289 groundwater samples collected from the

Al-aquifer zone at OU5. The observed frequency of detection, 28percent, does not

demonstrate that antimony is ubiquitous throughout the Al-aquifer zone. Therefore,

the Navy concluded that the distribution of antimony in the shallow groundwater at

OU5 is naturally occurring.

Comment 11: Page 33. Section1.4.2.1, Paragraph3. Detailed informationof the analyticaldata

from samplingactivityin November1994shouldbe presentedin the FS report,

otherwise, it is extremelydifficultto reviewthis document. What are the total

chromiumand arsenic concentrationsfrom different wells? Pleaseexplainhow to

distinguishthe "historicalvalues"and "previoushigh detections"? Pleaseclarify how

manysampleshave beentakenfrom wellsWT-1, W43-1and W43-2 after 1990.

Response: AppendixA will be expandedto include TableA-7 whichwillpresent total arsenicand

chromiumdatafrom all groundwatersamplescollectedfrom the threewells thathad

high concentrationsof thesemetals (wellsW'F2-1,W43-1,and W43-2). Thetext of

Section1.4.2.1 will be revisedto more clearly identifythe lowerhistoricallevels of
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chromium and arsenic as compared to the isolated high detections. Historical levels

of chromium detected in samples from these three wells are less than 30 i_g/L (in

contrast with high values greater than 300 izg/L). Similarly, historical levels of

arsenic detected in samples from these three wells are less than 25 izg/L (as compared

to high values greater than 60 I_g/L). The text will also be modified to indicate that

seven groundwater samples have been collected for metals analysis from wells WT2-1,

W43-1, and W43-2 since 1990.

Comment12: Page 34, Section1.4.2.2, Paragraph3. It is agreeablethat chloroformand acetone

detectedin the B2 aquifermay come from laboratorycontaminants. However, the

source of TCE or other non-laboratorycontaminantsshouldbe further discussed.

Response: TCE has been detected at a concentration of 2 iJg/L at well W3-4 and at I itg/L

(below detection limit) at well W3-7, both during the 4th quarter 1993 sampling event.

TCE was not detected when the wells were resampled during 3rd quarter 1994. The

source of the TCE cannot be determined because the detection of TCE at these wells

occurred only once at very low levels.

Comment 13: Page 34, Section1.4.2.2, Paragraph4. Pleaseclarify if the statement, "Detectionsof

antimonyat Sites 3 and 4 were not consistentin any one wellbetweenvarious

samplingdates and probablydo not indicategroundwatercontaminationin the

B-aquiferzone," impliesthe existenceof antimonycontaminationin the A1 zone since

antimonywas frequentlydetectedin the A1 zone. The frequencyof detectionof

inorganicscannotdetermineif the chemicalsare naturallyoccurred or from

anthropogenicsources.

Response: Please see the response to DTSC specific comment lOfor additional information

concerning the distribution of antimony in the Al-aquifer zone. Of the six detections

of antimony out of 58 samplesfrom the B2-aquifer zone, five were qualified as

estimated values, near the method detection limit. These estimated values ranged from

22 to 53 ttg/L. Additionally, antimony was not identified as a COC at Sites 3 and 4

during the OU2 remedial investigation (R1). Section 1.4.2.2 will be expanded to

include this additional information concerning the antimony detections at Sites 3

and 4.
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Comment 14: Page 35, Section1,4.2.3, Paragraph4. Pleasesee specificcomment13.

Response: Thiscommentconcernsantimonyconcentrationsin groundwatersamplescollected

from the C-Aquiferzone. Of the three detectionsof antimonyout of 37 samplesfrom

the C-Aquiferzone, all threewere qualifiedas estimatedvaluesnear the method

detectionlimit. Theseestimated valuesrangedfrom 42 to 46 izg/L. Furthermore,

antimonywasnot identifiedas a COCat Sites 3, 4, and 7 during the OU2 RI.

Section 1.4.2.3 willbe expandedto includethis additionalinformationconcerningthe

antimonydetectionsat Sites 3, 4, and 7. Alsoplease see the responseto DISC

specificcomment13.

Comment15: Page 36. Section1.4.3, Paragraph3. Future residentialscenarioshouldbe included

in AppendixC if the appendixremains in the finalFS report.

Response." Appendix C has been included only to estimate potential risk to occupational receptors

who may contact groundwater since exposure to groundwater from occupational use

was not evaluated in the OU5 RI. Future residential use of groundwater was assessed

_" and presented in the OU5 RI and summarized in Tables 1-2 and 1-3 of the FS. COCs

evaluated in the FS were selected on the basis of domestic use of groundwater.

Therefore,future residential use of groundwater has not been included in Appendix C.

The results of the assessment for occupational groundwater use were not used to select

COCs or remediation goals. This is stated in Section 1.4.3 to avoid confusion.

Comment 16: Page 37, Section1,4.3. Paragraph5. Pleaseprovidea table to summarizehow many

groundwatersampleswere collectedand analyzedfor hexavalentchromium. More

hexavalentchromiumdata shouldbe collectedthroughongoing quarterlysampling

programto comparewith the resampledresults from November1994.

Response: Groundwater samples collected from 20 monitoring wells during November 1994 were

analyzedfor hexavalent chromium. A listing of these wells (including WT2-1, W43-1

through -3, W7-1 through -3, W7-6, W7-7, W7-9 through -14, and W7-17 through -

21) will be added to the discussion of chromium in Section 1.4.2.1. Additional

quarterly sampling is not currently planned for OU5 monitoring wells. Additional

sampling may occur to support design activities for 0115 and will be scheduled as part

of long-term monitoring of OU5.
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Comment17: Page 42, Section1.4.4, Paragraph2. Accordingto U. S. Fish & WildlifeService

(personalcommunicationwith Dr. Jim Haas), MarriageRoad ditch shouldbe

consideredas functionalwetlandsince it may receivenot only surfacewater runoff

but groundwaterdischarge. In addition, it also supportshydrophyticvegetationunder

normalcircumstances.

Response: Marriage Road ditch was not disqualified as a functional wetland. Indeed, theditch

does exhibit the necessary characteristics of a functional wetland, including the

possibility of supporting hydrophytic vegetation in between maintenance periods.

However, Marriage Road ditch was designed and built as a drainage ditch and, as

such, should not be considered a jurisdictional wetland because of its eligibility for

the Section 40409(1) exemption in the Clean Water Act for "maintenance of drainage

ditches." Thus, although Marriage Road ditch exhibits characteristics of a functional

wetland, it should not be considered ajurisdictional wetland and should not be

regulated as one.

Comment 18: Page 43, Section 1.4.4, Paragraph 3. It is stated that the COCs detected in OU5

groundwater were compared to ecological benchmarks as shown in Table 1-4.

However, Table 1-4 only listed the chemical and physical characteristics of the COCs.

No ecological benchmarks were listed.

Response: Table 1-5 listed ecological benchmarks. The reference to Table 1-4 was a

typographical error. The text will be corrected.

Comment19: Page 57, Section2.2, Paragraph2. See CommentNo. 6.

Response: Please see the response to DTSC specificcomment 6.

Comment20: Page 58, Section2.2, Paragraph2. TheNavy should explainhow to reach the

conclusionthat salt water intrusionhas extendedto former Tank 43 and the northern

portionof Site 7. In Figure A-3, W4-3is the only wellhas TDS exceeded

2,500 mg/L. Furthermore, the last sentenceof this paragraphseems contradictoryto

_, the statementthat salt water intrusionhas progressedto the mentionedarea.
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Response: Thissentencewill be removedfrom Section2.2 becausethe divisionbetweenhigh-

_, and low-TDSareas willnow be made usinga TDS concentrationof 3,000 mg/L. The

former extensionof high-TDSgroundwatersouthwardtowardSite 7 also will no

longer appearon FigureA-3.

Comment21: Pace 60, Section2,2, Paragraph1. Again, it is importantto includethe complete

resampledresultsin the FS report. The descriptivestatementsuch as "Total

chromiumvaluesfrom the samplescollectedin November1994indicate

concentrationssimilarto historicalvalues" is insufficientfor the reader to evaluatethe

relationshipbetweenpreviousdata and resampledresults.

Response: Appendix A will be expanded to include Table A-9 which will present the inorganic

constituent analytical resultsfrom samples collected during November 1994. These

data also will be available in the November 1994 quarterly sampling report scheduled

to be submitted in early June 1995.

Comment22: Page 60, Section3.0, Paragraph4. Pleaseadd the sentence'° An ARARmay be

either "applicable,"or "relevantand appropriate, " but not both." afterthe second

sentence.

Response: The suggested sentence will be added.

Comment23: Page 61. Section3,0. Paragraohs1and 3. Pleaseadd the sentence "Onlythose state

standardsthat are identifiedby a state in a timelymannerand that are more stringent

than federal requirementsmay be applicable."to these two paragraphs.

Response: Thesuggestedsentencewillbe added.

Comment 24: Page 71, First Box. Since California is authorized to implement its own program in

lieu of Resource Conservation and Recovery Act (RCRA), the appropriate state

regulations should be cited as ARARs in lieu of the federal regulations. Since the

Federal Register is not promulgated, it should not be listed as an ARAR. The

regulation itself should be cited.
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Response: The state RCRA regulations will be cited.

Comment 25: Pa_e 72. Last Box. The word "occur" should be deleted.

Response: The correction will be made.

Comment26: Page 74, Second- SeventhBoxes. For eachof thesepotentialactionsexcept

"MiscellaneousUnits", both federaland state regulationsare cited. SinceCalifornia

is authorizedto implementits own programin lieu of RCRA, and since California's

regulationsmust be as or more stringentthan federal regulations,only California's

regulationswillbe ARARs,and the federal citationsshoulddrop out. With respect to

the potentialaction "MiscellaneousUnits", the appropriatestate regulationshould

replace the federal regulationcited.

Response: Thefederal RCRA citations will be eliminated and the appropriate state regulation

cited.

Comment27: Page 95, Table4-2. Severalsite specificfactorsmay affectthe implementabilityof

"chemicalreactioncells" such as the reactivecapacity,pH level variation,depth of

barrier, and biologicalactivity.

Response: Table 4-2 overviewsthe technologyevaluationfindings. Every technologyhas site-

specificfactors thatmay affect implementability. Thesefactors are not delineatedin

the tablefor any technology. Rather, text descriptionsof the technologiesidentify

criticalparametersand limitations. Thefactors of reactivecapacity,pH level

variation,and biologicalactivitywill affect the implementabilityof a varietyof

technologies,includingair stripping,air spargingand UVoxidationand has been

noted in theFS.

Comment28: Page 130, Section6.3, Paragraph2. The statement"thenorthernplume area is

already protectiveof humanhealth and the environmentbasedon the availabledata"

is questionable. Accordingto Figures 1-6and 6-I, approximatelyone-thirdof the

"northernplume"area has the TDS below 3,000 mg/L. Therefore, part of the

_, northernplume couldbe qualifiedas potentialdrinkingwater aquifer and the same

cleanup level (MCLs)for the southern plumemay apply.
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Response." The Navy believes that the proximity of the northern plume is southern edge to the

high TDS line would preclude the entire phune areafrom being used as a drinking

water supply. Groundwater in the northern plume area could not be withdrawn to be

used as drinking water source without causing the area of saltwater intrusion to

progress to the south.

Comment29: Page 134, Section6,4, Paragraph2. Since"iron curtain" is not a well proven

technology,a treatabilitytestingshouldbe conductedto ensure it can effectively

remediatethe target contaminantsin the OU5 groundwater. If the pilot study reveals

unfavorableresultof the iron curtain system,the Navymay needto reevaluate

differentalternatives.

Response: As discussed with the regulatory agencies, the Navy intends to implement an in situ

pilot-scale system during 1995.

Comment30: Page 141, Section6.4.1, Paragraph 1. In additionto the proposediron curtain, the

constructionof slurry walls mightbe useful to containthe plume and direct

groundwaterflow.

Response: A common implementation strategy for reaction cells integrates hydraulic barriers with

permeable cells to channel groundwater flow toward the cells. The Navy believes that

the natural lithology establishes hydraulic controls and induces preferential flow

patterns, for example, within the sand channels. The contaminants will more readily

migrate within these preferential pathways. In the draf final FS report,the Navy

proposed using the natural lithology to channelflow toward the treatment cells which

would be keyed into the sand channels. This would significantly reduce initial

treatment system costs. The Navy, however, recognizes that some migration may

occur outside the defined sand channels. Therefore, thefinal FS report will use

treatment system configurations that intercept the entire width of the leading edge of

the plume. For the permeable reaction cell, the single-interval configuration will

include permeable cells and hydraulic barriers such as slurry walls across the leading

edgeoftheplume.
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Comment31: Pa_e 190. Section7,0, Paragraph4. The Statebelievesthat it is appropriatefor the

_, Navyto providedetailedinformation,includingthe cost analysisof an inorganic

treatmentplant in the FS report.

Response: The Navy willpresent estimatedcostsassociatedwith a treatmentplantfor removalof

naturallyoccurringinorganicconstituentsto drinla'ngwaterlevels.

Comment32: Page A-5, Section2.1, Paragraph3. Is there any statisticalsignificanceto select

2,500 mg/kg as the borderlineto separatethe high TDS and low TDSarea?

Accordingto our observation,no significant"break" has been found at the

2,500 mg/L TDS level. In fact, alongthe distributioncurve, it maybe more

appropriateto use 3,000 mg/L as the boundaryif necessary.

Response: The analysis presented in Appendix A will be revised to divide the high and low TDS

areas based on a TDS concentration of 3,000 mg/L. This modification does not affect

the statistical analysis presented in this appendix, based on the background wells

selected in Appendix A.
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_' RWQCB COMMENTS

GENERAL COMMENTS

Comment1: Analyticallaboratorydatavalidationneedsto be includedif a COC is proposedto be

removedbecauseof laboratorycontamination. Providetrip blankor methodblank

analysisin a separateanalyticaldata table to demonstratelaboratorycontamination.

What steps are beingtakento preventfuture laboratorycontamination.

Response: As stated in Section 1.4.2, all data used to prepare the FS report was gathered in

accordance with regulatory agency approved sampling and analysis plans. These

plans require that PRC and its certified laboratories gather and analyze data under

quality control programs using approved sampling, validation, and analytical

procedures. The RI report and quarterly sampling reports discuss the quality control

protocol and results for each quarterly groundwater sampling event. The resultsfor

quality control samples not discussed in the RI report or quarterly sampling reports

(that is, the August and November 1994 additional investigations samples) will be

included in an Appendix in the final FS. In addition, a discussion of data validation

will be added to thefinal FS report.

The Navy has evaluated detection frequencies and associated sample locations for

chemicals identified as common laboratory contaminants in the drafi final FS report to

assess whether the chemicals are actually present in the environmental media. The

sporadic, isolated pattern detections for the common laboratory contaminants

identified does not match the continuous pattern of other COC detections. Therefore,

the common laboratory contaminants are probably not present in the environmental

media and should not be retained as COCs.

Comment 2: The OU5 Study Area, shown Figure 1-2, does not cover the total area of OU5 as

shown in the Base Realignment and Closure Cleanup Plan (BCP), please revise.

Clarify the status of investigations at Sites 10, 11, and 12 with respect to total

petroleum hydrocarbon (TPH) commingling with other COCs. Detection of

1,320 gg/L chromium in groundwater collected from well Wl 1-1 at Site 11, as shown

in Figure A-2I, should be addressed.
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_P' Response: There are no TPH commingledplumes associated with Sites 10, 11, and 12.

Appendix A will be revised to include the statistical evaluation of chromium in

groundwater detected in samples collected at Site 11. Table A-5 will be modified to

present this additional information. Please also refer to the response to RWQCB

specific comment 18.

Comment3: The FS must addressTPH withinOU5 where comminglingwith other COCs has
occurred.

Response: The Navy understands that the remediation in the commingled areas falls under the

jurisdiction of the CERCLA response action. The Navy has identified the areas (near

former underground storage tanks lUSTs] 2 and 43) where petroleum products are

commingled with the OU5 chlorinated solvent plume in Figure 1-8. The total

petroleum hydrocarbon OTH) extractable concentrations at two wells near former

USTs 2 and 43 do exceed the negotiated TPH extractable action levels. Data from

quarterly sampling indicate concentrations of specific petroleum constituents such as

_' benzene, ethylbenzene, toluene, xylene, or benzo(a)pyrene do not exceed their
respective action levels. Furthermore, a corrective measure under the Installation

Restoration Program (IRP), Petroleum sites program is planned to remediate soil and

groundwater contamination at former USTs 2 and 43. Therefore, the commingled

areas will be separatedfrom the OU5 discussion.

Comment4: Clarificationof backgroundcontaminantlevelsversusambientcontaminantlevels

needs to provided. The RWQCBuses the term backgroundcontaminantlevelsto

indicatethe concentrationat whichnaturallyoccurringchemicalconstituentsof the

media in questionare presentwithoutany anthropogenicsources. Ambient

contaminantlevel includesboth the naturallyoccurringbackgroundand the

anthropogenicsources. Please includean additionaltable presenting:each COC being

proposedfor removal, ambientconcentrationlevels, range of detection,and frequency
of detection.

Response: The Navy appreciates the difference between background and ambient contaminant

levels. The term "background" is used throughout the FS report to signify naturally

occurring concentrations. Theinitiallist of COCs selected in the OU5 RI contains six

metals (the carcinogens arsenic, beryllium, and chromium; and the noncarcinogens

antimony, manganese, and thallium). These metals were identified as potential COCs
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_" because they were present in OU5 groundwater above the background levels defined

in the RI and at levels that pose an unacceptable human health risk based on

residential exposure to groundwater. However, the distribution of these metals in

shallow groundwater at MFA is concluded to be naturally controlled based on the

statistical evaluation presented in Appendix A. Table A-8 will be added to Appendix A

to present the requested concentration ranges and frequency of detection for each of

these six metals in comparison to summary statistics (mean and standard deviation)for

background levels for low- and high-TDS regions of the A1- and A2-aquifer zones.

Comment 5: Cross sections are essential to the acceptability of a geologic interpretation of

depositional environments and should be included. Are there any horizontal conduits

that should be examined other than the channel deposits, such as French drains.

Additionally, has the potential impact of the interpreted sand channels on Site 2 (OU1)

been considered?

_€ Response: Five cross-sections will be provided in the final FS. All cross-sections will depict
borehole data and conepenetrometer test (CPT) tip resistance logs, as well as provide

a geologic interpretation between wells. Model layer boundaries will also be

indicated on the cross-sections. Two cross-sections (A-A' and B-B ') will cross the site

in a direction transverse to the general trend of the channel deposits. Two cross-

sections (C-C' and D-D ') will cross the site in a direction longitudinal to the general

trend of the channel deposits. One cross-section (E-E') will cross the site in a

direction oblique to the general trend of the channel deposits, but bisecting the area

immediately west of Marriage Road. Individual channel axes vary throughout each

length and may intersect the cross-sectional planes at varying angles throughout the

length of a single cross-section, therebyrevealing longitudinal, transverse, and

oblique channel geometry along a single cross-section.

The runwayfrench drainsare locatedoutsideof the area of concern. A small drain

collectswashwater at the northeasterncornerof the apronsurroundingHangars2

and 3 and routesthe water to an oil-waterseparator,but this drain is well above the

_" water table. However,the sanitarysewer that crossesOU5from south to northmay

be locatedbelowthe seasonal high water table inparts of the model area.

Engineeringdrawingsthat depict the elevationof the sewer line are somewhat
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_w" unreliablebecausethe benchmarkelevationused to surveythe sewer line may be

different than the referenceelevationsusedto surveythe monitoringwells.

Groundwaterwill likelyflow into this drainwhereverthe water table is higher than

the elevationof the sewer.

An analysisof contaminanttransportat Site 2 (OU1)is outsidethe scopeof this

modelingstudy. Althoughlithologicdata densityand channeldefinitionisfair in the

Site 2 area, a largedata gap exists to the south of Site 2, makingthe existenceof the

channelconnectingSite 2 and 0(15 speculative. Althoughthe channelnetwork,as

defined, appearsto be representativeenoughto reproducea potentiometricmap of

OU5, the uncertaintyin channellocationon the west side of the model is probablytoo

great to model contaminanttransportat Site 2.

Comment 6: The location of the stream channels and the location of contaminant plumes appear to

be somewhat unaligned; what is the effect of this on the locating of the treatment

array? The location of the treatment array along the Marriage Road Ditch needs

clarification; why would the location shown in the treatment configuration be

preferable to locating the array perpendicular to the interpreted channel? The FS

should include additional remedial designs which incorporate wing walls to direct

groundwater flow to the treatment arrays to insure better capture of the contaminants.

Response: The plume configurations presented in the drafi final FS were merely contours of the

data. The lithologic information was not used to structure the contours. Thefinal FS

will include plume maps that have been assembled using the lithologic information in

conjunction with the chemical data.

The orientation of the treatment array in the drafifinal FS was established using two

primary factors: intercepting sand channels and avoiding subsurface utilities. A

common implementation strategy for reaction cells is integrating hydraulic barriers

with permeable cells to channel groundwater flow toward the cells. The Navy believes

that the natural lithology establishes hydraulic controls and induces preferential flow

,_, patterns, for example, within the sand channels. The contaminants will more readily

migrate within these preferential pathways. In thedrafi final FS report, the Navy

proposed using the natural lithology to channel flow toward the treatment cells which
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_' would be keyed into the sand channels. This would significantly reduce initial

treatment system costs. The Navy recognizes that some migration may occur outside

the defined sand channels. Therefore, the final FS report will use a treatment system

configuration that intercepts the entire width of the leading edgeof the plume. For

the permeable reaction cell, this configuration will include permeable cells and

hydraulic barriers such as slurry walls. The exact orientation of any treatment system

will be established in the remedial design phase.

Comment7: The dark shadedtext is difficultto review,pleaseconsideran alternativemethod

highlightingin the future.

Response: Comment noted.

Comment8: The Navy shouldprovide informationregardinghow futurechangesof land usage will

affectthe FS. Specifically,the continuedoperationof pump stationat Building191

should be identifiedas an integralpart of the managementof OU5 and what

managementmechanismswillbe incorporatedto insure its operation.

Response: The Navyrecognizesthe needto evaluatefuture land and aquiferuse options. Any

future residentialor industrialland use at OU5 will requirethe continuedoperationof

the Building191 lift station, or a similardewateringsystem,simply to maintaina

depressedgroundwatertablethat wouldallowdevelopmentof the site. If the Building

191 lift stationwasdecommissioned,groundwaterwould rise to a levelat or above

the groundsurfacethroughoutthe northernthird of OU5, which is below the mean

sea level contouron topographicmaps of the base. Thecentralthird of the site is

betweenthe 0.0 and +2.0feet abovemean sea level topographiccontour. Thisarea

will likelyflood seasonally,as it did duringthis recentwinter, except that theflooded

area would be much moreextensiveand wouldbefloodedfor a muchlongerperiod of

time withoutthe Building 191 lift stationto dewaterthe area. Therefore,it is the

Navy'sposition that the future use of OUSfor industrialor residentialpurposes will

dictate that the landownerscontinueto operate theBuilding 191 lift station.

TheNavy does not believethat the continuedoperationof Building 191 will be

dictatedby the need to controlthe impactsof the OU5 contaminatedgroundwater

plume. Analysisof potentiometricmaps and the groundwatermodelingresults

indicatethatflow directionand hydraulicgradientsare influencedby the operationof

Building 191. If this systemwere no longeroperational,flooding of the northernedge
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_, of the OU5 area would occur and aquatic habitats would eventually be established.
Recent monitoring results show that no monitoring well had solvent concentrations

above ambient water quality standards or ecological benchmarks for aquatic habitats.

The hydraulic gradient would be reduced; therefore, lateral subsurface migration of

the plume would be slower than migration while Building 191 is operating.

Furthermore, groundwater contaminant levels would be reduced by volatilization as

the groundwater daylights at the surface. Precipitation would causefurther dilution

and volatilization of solvents at the surface.

The Navy can only speculate about what effect decommissioning of the Building 191

lift station will have on the position of the freshwater/saltwater interface at the

northern boundary of OU5, or the 3,000 ppm TDS line that is located further inland.

Historical data have shown that chloride levels in shallow wells in northern Santa

Clara Valley have remained steady from the 1930s to the late 1970s in spite of

groundwater management practices that have been implemented to mitigate salt water

intrusion in the shallow aquifers (Helley et al. 1979). Therefore, it is unlikely that the

high TDSarea of OU5 will meet state drinking water source criteria as a result of a

potential shift in the freshwater-saltwater interface.

The aquifer use basis provided in the draft final FS report, specifically drinking water

source for the southern plume area and surface water recharge for the northern plume

area, should not change if Building 191 is decommissioned. In addition, there should

not be an increase in risk posed by the OUSplumes if Building 191 stops operating.

Therefore, the Navy does not believe that provisions for continued operation of

Building 191 should be part of any 0115 alternative.

Comment9: To providecohesivenessbetweenARARsand remediationefforts, the delineation

betweenhigh and low TDS areasshouldbe set at the 3,000 mg/L level for both the

A1 and A2 aquifers.

Response." The FS discussions as well as Appendix A will be revised to divide high-and low-TDS

areas based on a TDS concentration of 3,000 mg/L. Please also see response to

DTSC specific comment 32.
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SPECIFICCOMMENTS

Comment 1: Page 3. Figure 1-2. The indicated OU5 study area does not include the entire OU5 as

indicated in the BCP, please revise and clarify the status of Site 10 - Runways, and

Site 11. Locate Sites 16 and 17 and identify Site 3. Align Site No. I.

Response: Figure 1-2 will be revised as suggested. Section 1.2.2 will also be modified to state

that Sites 10 and 11 areproposed as no action sites.

Comment2: Page 6, Section 1.2.2. Informationregardingthe statusof Sites 22 and 23 shouldbe

includedin this section.

Response: A description of Sites 22 and 23 will be incorporated to Section 1.2.2 as follows:

"Site22 - Golf CourseLandfill2. GolfCourseLandfill 2 is located in
the northeasterncornerof the golf course. Basepersonnelreported
that thisformer landfillarea likelycontainsa variety of waste

*_" materials, althoughthere are no base recordson the actualsourcesof
the waste. Disposedwastesare suspectedto havebeen similarto
materialsdepositedat landfillsthat are nowdesignatedSites 1 and 2.
The site encompassesa 300- to- 400-footwidestrip on the
northeasternend of the golf coursebetweenPatrolRoad and Marriage
Road. Thisarea apparentlyreceivedfill beginningsometimein the
late 1940s. Based on aerialphotographs,extensiveactivityoccurred
betweenearly 1950and mid-1956. The natureand depth off!ll are
uncertain. By mid-1960,the golfcoursehad beenpartially completed
and the site was beingused at least in part in conjunctionwith the
constructionof the course. Thesite may havebeen a borrowor
storagearea at that time. By 1970, the areahad been revegetated
and had becomepart of the golf course. No disposalactivitieswere
evident.

Site 23 - Golf Course Landfill3. Golf Course Landfill 3 is located on
approximately 2 acres just south of the northern most weapons bunker
area. This area is shown on aerial photographs taken in 1977 as one
of several ponds on the golf course. In an aerial photograph taken in
1987, three of the ponds on the golf course were dry and some debris
was visible in the area of Golf Course Landfill 3. No information on
the source of the material dumped in this area could be found.
However, a site walkover conducted in March I994 identified

_, numerous small piles of soil, concrete, disagregated asphalt, grass
clippings, and mulch. In addition, some airplane parts consisting of
several pieces of aluminum and some electronics equipment were
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found in the area. Thisevidencesuggeststhat the area was usedfor
incidentaldumpingof excesssoil and golf course-deriveddebris,
withouttrenchingto disposeof hazardousmaterials. The sourceof
the airplaneparts is unknown. Most of the area is now coveredwith
thick weedgrowth. A magnometersurveyof this area was conducted
in 1985. The surveyindicatesthat significantquantitiesof metallic
materialshave not been buriedat this site._

Sites 22 and 23 will be added to Figure 1-2.

Comment3: Page 8. Section 1.2.2. Figures for Sites 15 and 16 indicatingthe locationsof the

sumps, oil/waterseparatorsand tanks shouldbe included.

Response.. A reference to the Corrective Action Plan (PRC 1994) will be added to the text to

reference locations of Site 15 sumps. Also, most of Site 15 sumps are on the western

side of MFA. Site 16 is also on the western side of MFA and is therefore not relevant

to OU5.

_, Comment4: Page9, Section1.2.3, Paragraph 1. A table presentingthe status of all OUs and the

sites includedwithineach OU wouldbe helpful. Doesdetectionof PCE at

concentrationsof 260/_g/L in wellW43-2on July 1991preclude Site 19from the

petroleumsites program. A paragraphdescribingthe MEW ROD wouldbe helpful

for a site-wideperspective.

Response: Please see the response to general comment 3.

Comment5: Pa_e 16. Section1.3.3.2, Paragraph2. The referenceddocument "1986Water

ResourcesSub-Element"is nine years old, can the present conditionsdemonstratethe

validityof its forecast.

Response: The Navy used available information to complete the land use study. If additional

information is available, the Navy will integrate it into the FS report.

Comment6: Pa_e 18. Section 1,_,3,2, ParagraphI. Includea figure locatingall past and present

agriculturaland/or supplywells indicatingthe depthand screen intervalto ensure

proper abandonmentfor the preventionof crosscommunicationof aquifers.
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Response." The Navy has acted to prevent vertical migration of contaminated groundwater by

_" closing unused agricultural wells at MFA. The Navy has destroyed 4 old agricultural

wells at MFA in accordance with SCVWD guidelines since 1989 (IT 1991, PRC and

JMM 1992, PRC and MW 1993). In addition, theNavy has investigated the locations

of 17 other potential wells on or adjacent to MFA (KJC 1988a, 1988b). Thelocations

of these wells were based on anecdotal reports (such as interviews with base

employees). However, no evidence was found for the existence of any of these

17 wells. The Navy continues to monitor MFA for the presence of additional

abandoned agricultural wells. Water seeps from previously abandoned wells can often

be identified by increased areas of vegetation. For example, the Navy has identified

two such seeps in the past, one near the northern end of the runways and one in the

housing area along the western side of the station. Investigations of both areas led to

the destruction of two unused agricultural wells. Investigation of a similar area near

the runways in the southern portion of the facility is ongoing. Description of the

closure of potential vertical conduits (old wells) for contaminant migration is

summarized on well closure reports. The text of Section 1.3.3.2 will be revised to

incorporate the above discussion and reference well closure reports.

Comment7: Page 20, Section 1.4.1, Paragraph4. A comparativediscussionreferencingthe

positionof the stream channelsin Figure 3,6-2 of the IT 1993OU5 RI and Figure 1-5

in this report, with additionalcross sections,will help providecontinuitybetweenthe

RI and the FS.

Response: The text will be revised to include the following discussion."

Otannels depicted in these channel maps differ significantly from the paleochannel

depicted in Figure 3.6-2 of the OU5 Remedial Investigation (RI) Report (IT 1993).

The primary reasons for these differences are a result of a larger database and a

better understanding of the scale and orientation of the channels, resulting from the

increase in data. Most of the previous borings were not continuously sampled, which

makes it difficult to determine the vertical extent of the sand units. The channel map

in the RI was derived from an A1 isopach map (Figure 3.4-13 of the RI report) that

_" represents individual sand units from various depths within the A1 as one channel.

Subsequent data collected has revealed that sandy deposits appear to be concentrated
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in three separate intervals within the AI permeable zone. Fifteen continuously-

sampled soil borings and 50 CPTs have been conducted since the R1 report was

released. The increased density of data allows channel trends and dimensions to be

delineated in greater detail, particularly in the areas west of Marriage Road where

fe w data had been previously collected.

Comment8: Page 25, Section 1.4.2.1. Please includea figure indicatingthe locationand depthof

wells screenedin the AI and A2 aquifers.

Response: Figures will be included in the final FS that depict the locations and screen depths of

A1 and A2 wells at OU5.

Comment9: Page 27, Section1.4.2.1 Correlateor replacebelow landsurface(bls) measurements

given in the text with meansea level (msl) measurementsgiven in the figures.

Response: Figures 1-6 and 1-7 have been replaced with layer-specific contaminant maps. These

maps do not include references to elevations relative to mean sea level (msl) on the

figures themselves. The text will discuss the vertical extents of the layers in bothfeet

bgs and feet msl.

Comment I0: Page 27, Section 1.4.2.1, Figure 1-6. Verify the color coding and detection for W7-

8. Verify the detection for CPTU5-12, CPTU5-16, and CPTU5-17. Verify color

coding for W6-5. Include an arrow for WU5-3.

Response: Wells W7-8 and W6-5 are represented (color-coded) correctly with respect to the

model layers. The TCE value of 30 ppb at well 7-8 is correct. The TCE detection of

0.4 ppb at CPTU5-16 is incorrect,"the correct value of l4O ppb will be shown in the

final FS. Two samples were collected from different depths at CPTU5-12 and

CPTUS-17, but only one result was shownfor each location; the second samplewill

be included on the appropriate figures in the final FS. An arrow will be included to

indicate the location of WU5-3 in the appropriate figures in the final FS.

Comment 11: Page 28, Section 1.4.2.I, Figure1-7. Verify the color codingand detectionfor

W3-19, and W7-8. Verifythe detectionfor CPTU5-1. Verify color codingfor W6-

5. Includean arrow for WU5-3.
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Response: Wells W7-8, W3-19 and W6-5 are represented (color-coded) correctly with respect to

the model layers. The TCE values of 35 ppb at well W3-19, and I ppb/0.6 ppb for

the two samples collected at CPTU5-1 are correct (thecolor-coding for the value of

I ppb at CPTU5-1 should have been red, to represent layer 1). The TCE value of

14 ppb at W7-8 is incorrect; the correct value of 20 ppb will be shown in the final FS.

An arrow will be included to indicate the location of WU5-3 in the appropriate figures

in the final FS.

Comment 12: Page 29, Section 1.4.2.1, Paragraph 1. The detection of 51 #g/L of

1,2-dichloroethene (1,2-DCE) should be noted in the text.

Response: The paragraph discusses the deepest detections of chlorinated solvents at OU5. The

detection in question is the 51 lzg/L of l,2-DCE detected at well W7-7 which is

screened at a depth of 9.5 to 16.5feet. This is a relatively shallow detection. The

detection of 51 I_g/L at well W7-7 will be noted in the figure that shows detections of

1,2-DCE in model layer I and in a summary table.

Comment 13: Page 34, Section 1,4.2.2. Please include a figure indicating the location and depth of

wells screened in the B2, B3, and C aquifers.

Response: Figures indicating the depth and location of wells screened in the B2, B3, and C

aquifers were included with the OU5 RI report. New figures will not be produced at

this time because no new B2, B3, or C wells have been added, and because solvent

contamination is not a problem in these aquifers. Therefore, they are not discussed in

the evaluation of remedial options.

Comment14: Page 35, Section1.4.2.3, Paragraph1. "Mostorganic contaminants"should be

revised to specifyeach contaminant.

Response: The term "most"will be removedfrom this expressionthroughoutthe FS report. A

specificdiscussionof eachorganiccontaminantis not criticalto the evaluationof

remedialoptions.
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_, Comment 15: P.age 45, Section 1.4.4. Paragraph 1. Are the TCE analytical results of 3 and 4/zg/L

presented in a Table?

Response: The resultsarepresented in the site-wideecologicalassessment(SWEA). A reference

to the SWEAwill be addedto the sentence.

Comment 16: Page 57. Section2.2, Paragraph2. Definebackgroundand ambientmetalvalues.

Response." The text of this paragraph will be revised to replace the words "ambient content" with

"distribution" to minimize confusion in terminology. As indicated in this sentence,

background levels represent the distribution of naturally occurring levels of inorganic

constituents in groundwater. Please also see the response to RWQCB general

comment 4.

Comment17: Page 58, Section2.2_Paragraph2. Pleaseprovidethe backgroundinformationon

howthe concentrationsof metals in groundwaterdiffer in Iow-TDSversushigh-TDS

_' regionswith referenceto the source of the metals.

Response: Section 2.2 will be expanded to include the following additional information

concerning the distribution of metals in groundwater at MFA. Concentrations of

metals in groundwater in low-TDS versus high-TDS regions are significantly different.

Higher metals concentrations are typically observed in samples from wells within the

high-TDS area. More specifically, metals concentrations in samples from the high-

TDS region of the A1- and A2-aquifer zones range from approximately 2 to 10 times

higher than concentrations in the Iow-TDS region. Concentrations of commonly

occurring metals such as sodium, potassium, and magnesium are 30 to 90 times

higher in samples from the high-TDS region as in samples from the low-TDS region.

Metals concentrations in groundwater at MFA are attributed to natural dissolution of

sediments derived from the Santa Cruz Mountains west of the station. The Franciscan

Formation dominates the Santa Cruz Mountains and contains a wide variety of

sedimentary, metamorphic, and volcanic rocks. This diverse array of lithologies

contains an equally wide range of mineral assemblages. During the natural flow of

groundwater northeastwardfrom the mountains west of MFA, the dissolution of

minerals in the sediments derived from the Franciscan Formation has created the
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distribution of metals observed in groundwater at MFA. Metal concentrations

associated with the high-TDS region also are affected by intrusion of salt water from

the salt evaporation ponds north of MFA. TDS concentrations more than twice that of

normal sea water, which has a TDS concentration of approximately 35,000 mg/L

(Hem 1989), measured in water samplesfrom MFA monitoring wells indicate this

migration. Increased metals concentrations in the high-TDS region are attributed to

metals contained in the intruding salt water. Historic intrusions of salt water as far

south as U.S. Highway I0I (Iwamura 1980) also may have deposited metals as

mineral salts within the aquifers beneath MFA. Continued dissolution of these salts

also may contribute to the observed distribution of metals in groundwater throughout

MFA. Please refer to Appendix A for further discussion of naturally occurring levels

of metals in groundwater.

Comment18: Page 60. Section2.1, Paragraph1. Whereis the chromiumdetectedin well Wl1-1

discussed?

_, Response: Appendix A will be revised to include the statistical evaluation of chromium in

groundwater detected in samples collected at Site 11. Results of the analysis indicate

that chromium concentrations measured in samples from Site 11 are not statistically

different from background levels. Table A-5 will be modified to present this additional

information.

Comment 19: Page 82. Section4.1,6, Paragraph2. The statements"Thehydraulicparameter

estimationswere based on site specificlithologicinformation"appearto conflictwith

the statementin AppendixE, page 9, 3rd paragraph, which statesthat the final

parameterswerehigher thanthe initialestimatesand that the ratio of channeldeposit

hydraulicconductivity(K) to that of the other parameterzones was lower. The text

in the appendixfurtherstates that thesevalues were necessaryto prevent moundingin

the model whenusingboundaryheadsthat were estimatedfrom the fourth quarter

1994potentiometricmap. The inclusionof this informationis very appreciatedbut a

discussionof the applicabilityof the MODFLOWmodelin the bay fringe

environmentshouldbe includedto demonstrateits validity.
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Response: Themostsensitivehydraulicparameterevaluatedin the groundwaterflow model is

hydraulicconductivity. Thedistributionof thisparameteris defined by the values of

hydraulicconductivityassignedto the threedepositionalenvironments(channel,

crevassesplay, andfloodplain) that are representedas individualparameterzones in

the model, and the three-dimensionalpatternof thesedepositionalenvironments. The

values of hydraulicconductivitywere variedduring model calibration,but remained

withina reasonablerangeof valuesas indicatedbysite-specifichydrogeologic

information(pumptests). Thesepump test results (fromthe OU5 RI report)will be

provided in thefinal FSfor comparisonpurposes. Thepattern of depositional

environmentswasderivedfrom model cells whereestimatesof hydraulicconductivity

could be developedfrom site-specificlithologicinformation(lithologicdatapoints).

Thegeologicdepositionalmodel was usedto "fill in" the model cellsbetweenthe

lithologicdatapoints. Only one of the lithologicdatapoints (out of approximately

300) was changedduring model calibrationfrom one depositionalenvironmentto

another. Thisdatapoint is locateddirectlynorth of the easternflux pond (nearwell

WSW-4),and its depositionalenvironmentwas changedfrom floodplain to channel.

This wasdone to connectthepermeabledepositsnear WSW-6with the channel

located upgradientof the easternflux pond in model layer 1. Tomore accurately

reflect this situation, the text in thefinal FS will be modifiedto read:

Thehydraulicparameterestimationswere basedon site-specificlithologicinformation,

and were modifiedduringparameterestimation. Thedepositionalenvironments

(parameterzones) assignedto lithologicdatapoints did not changeduringcalibration,

however,the valuesassignedto the threedepositionalenvironmentswere varied

during calibration,withina reasonablerangeof valuesbased on site-specificpumping

test data. Theend resultwere valuesof hydraulicconductivitythat are higher than

the initialestimates.

Comparisonof model resultsand site-specificdata indicatethat modelparametersare

withinappropriateranges,based on site-specificdata. TheNavy believesthat this

concurrenceis an indicationthat MODFLOWis an appropriatetoolfor evaluationof

groundwaterflow in the bayfringe environment.
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_v The selected groundwater flow model (MODFLOW) isflexible enough to accommodate

the characteristics of alluvial geology and bayfringe environment. Alluvial

depositional environments are among the most difficult to model because of their

heterogeneous, anisotropic nature. MODFLOW can be used to model this

environment because heterogenous arrays of hydraulic parameters can be input into a

three-dimensional grid. MODFLOW has been successfully used to model an alluvial

fan environment in the south San Francisco Bay area (Craig et al. 1990).

MODFLOW also accommodates a variety of boundary conditions that can be used to

define boundaries in areas where groundwater discharges to surface water and where

fresh water meets salt water. The U.S. Geological Survey has published an example

of a MODFLOW model in an estaurine setting (Patrick et al. 1989).

Comment 20: Page 83, Section 4.1.7. Please provide the basis on which the OU5 aquifer is stated

as being on an average of 7 feet thick. Have a number of pore volumes been

estimated to obtain remediation goals?

Response: Thepore volumecalculationswere basedon thepermeablematerial thicknessand

_w, totalporosity. However,these calculationswill use a total A1 aquiferzone saturated

thicknessof an estimated34.4feet effectiveporosity (0-20)in thefinal FS report. The

averagesaturatedthicknesswascalculatedby subtractingthe A1 aquiferbottom

elevationused in the model (-36.0feet msl)from the averageelevationof the water

table at OU5 (-1.6feet msl). Theeffectiveporosity is representativeof thepercent

volumeof interconnectedpore openingsof typicalalluvialmaterials. Thecalculations

of thepre volumesrequiredtoflow throughthe mediafor remediationare contained

in Section4.1 of the draftfinal report.

Comment21: Page85, Section4.2.3. The statementthat OU5 contaminantscannotmigrateoff site

withoutpassingthroughthe Building191permittedoutfallneeds to be expandedand

shouldincorporatethegroundwatercontourmaps.

Response: Thetext will be revisedto includethefollowing:

Groundwater at the northern edge of OU5 is believed to discharge into the Navy

ditch, which routes water into the Building 191 lift station. It is unlikely that

groundwater would discharge into the salt evaporation pond, because the water below

the pond has a very high salinity, characteristic of seawater. OU5 groundwater,
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beingmuchless dense, shouldbeforced upwardsalongthe steeply landward-dipping

_P' interfacewith the salt water. The interfacebetweenOU5groundwaterand salt water

belowthepond can be considereda no-flowboundarywithrespectto advective

contaminanttransport. TheNorth channelalso boundsOU5on the north. The

Northernchannel is hydraulicallyconnectedto SanFranciscoBay. Becausethe

pressurehead in the Northchannel is equal to sea level and OU5 groundwateris

approximately5 to 6feet belowsea level, the gradientshouldbe directedlandward.

Theonlypotential dischargepoint otherthan the Navyditch is thepump stationat the

north end of MarriageRoad, whichwoulddischargeany groundwaterthatmay be

interceptedby the sanitarysewer. Boundaryconditionsare discussedfurther in

AppendixE.

Comment 22: Figures A-3. A-4. and A-5. Consider using isocontour lines to represent TDS

concentrations. Delineation between high and low TDS areas should be set at the

3,if00 mg/L level.

Response: Theanalysispresented in AppendixA will be revisedto dividethe high and low

TDS areasbased on a TDS concentrationof 3,000 mg/L. Based on the background

wells selectedin AppendixA, this modificationdoes not affect the statisticalanalysis

presented in this appendix. An additionalcontourline representinga TDS

concentrationof lO,O00mg/L willbe addedto FigureA-3 to outline regionsof the

Al-aquifer zone that have thehighest TDS concentrations.FigureA-4 will not be

modifiedbecauseaddingthe additionalcontourline wouldnot providesignificantnew

information. TDS concentrationsdeclinevery rapidly (fromgreaterthan 10,000to

less than 1,000) over a short distanceandfew datapoints exist in the A2-aquifer

zone. Consequently,the 3,000 and 10,000mg/L contourswould be positionedin

approximatelythe samelocation. FigureA-5 is a well locationmap and does not

contain TDSconcentrationcontours. Theadditionof contoursto thisfigure wouldnot

add significantnew informationsince this informan'onis alreadypresentedon Figures

A-3 and A-4. Please alsosee the responseto RWQCBgeneral comment9 and DISC

specificcomment32.

Comment23: AppendixE, Page4, BoundaryConditionsItems3 and.4. To what depthor layer

was the drain cells used?
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Response: Drain cells are used only in model layer 1. The drain elevations range from

approximately -2 feet relative to msl to -6.5 feet msl.

Comment24: Appendix E, Page5, BoundaryConditionsItems9 and 10. Pleaseprovide a cross

sectionto clarify the basison which cell selectionwas determined.

Response: As noted in the response to general comment number 5, five cross-sections through the

model area are being included in the final FS. These cross-sections will delineate the

top and bottom elevations of the model layers.

Comment25: AppendixE, Page 9: Discussthe applicabilityof MODFLOWin the bay fringe

environmentto demonstrateits validitywith revisedconductivityvalues.

Response: See response to specific comment number 19.
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