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MOFFETr FEDERAL AIRFIELD

_, HORIZONTAL CONDUIT STUDY
RESPONSE TO AGENCY COMMENTS

1.0 INTRODUCTION

This documentpresents point-by-pointresponses to comments on the HorizontalConductStudy

Technical Memorandumfor Moffett FederalAirfield. Comments on the technical memorandumwere

submittedby the U.S. EnvironmentalProtectionAgency (U.S. EPA); the CaliforniaEnvironmental

ProtectionAgency, Departmentof Toxic SubstancesControl (DTSC); and the CaliforniaWater

QualityControlBoard, San Francisco Bay Region, CWQCB).

This responseto commentsis organizedby commentingagency,andincludesgeneral andspecific

commentresponses.

2.0 U.S. ENVIRONMENTAL PROTECTION AGENCY COMMENTS

This section contains general and specific comments from the U.S. EPA and Navy responses.

2.1 GENERAL COMMENTS

The U.S. EPA did not submit general comments.

2.2 SPECIFIC COMMENTS

Comment 1: Section 8.6.1. Page 47. Param'aph1. Most, but not all of the flow measurement

samples were takendownstream beyond a confluenceof manholes. Some exceptions

are manholes 1.6, 1.7, and 4.3. All samples should be takenbeyond the point of

confluence. Is it possible that these locations are where cumulativeflow errorsexist?

Response: These are the only exceptions and they occurred during Phase L They do not create

an opportunity for cumulative errors but do create an opportunityfor interpretive

error. The purpose of the flow measurement location at manhole 4.3 during Phase I

was an attempt to isolate theflow in line 5. The flow was very low, less than 1 gallon

1 0444)'2_lRRI_orizlllkHCSmem. rtc_8-.07-9_jem



perminute(gpm).DuringPhaseII,flowattheoutletofmanhole4.3wasmeasured

to determine combinedflow in the manhole.

Manhole 1.7 was not originally part of Phase I plans so no flow measurements were

taken during this phase. In manhole 1.6, there was no apparent flow from the NASA

cooling tower so inlet and outlet readings were the same.

Comment 2: Section 8.6.2. P_e 59. Paraer_h 1. Why was the reportreleased before VOC

[volatile organic compound]samplingdata was validated?

Response: The reportwas releasedbefore the VOCsamplingdata werevalidatedto expedite

presentationof the draft.

Comment 3: Section 9,11, Page 77. When this report is completed, what will its purposebe?

what is the next step? Will the conclusions reachedby the study impactthe ongoing

remedialactivities at Moffett Field? These questionsshould be addressed in the

conclusion.

V

Response: The purpose is as stated in the introduction of the report. The report provides

informationfor modeling efforts and for understanding the effects of infrastructure

when studying fate and transport of contaminants.

Informationgatheredduring the courseof the horizontalconduitstudyhas been used

to initiatetwo remedialefforts called the SanitarySewerAction and the StormDrain

Action. TheSanitarySewerAction entailedlining line G of the sanitarysewersystem

to reducetetrachloroethene(PCE)infiltration. Someinfiltrationis still suspected

throughservicelinesand associatedconnections.

The Storm Drain Action involves transporting water from the Hangar 1 and Electrical

Vault 5 sumps to the Building 45 treatment system (a component of the Site 9 source

control measure). The water will be treated and released to the storm drain system.

The conclusion of this report was edited to discuss the results as they relate to the

purpose of the horizontal conduct study.
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3.0 STATEOF CALIFORNIAENVIRONMENTALPROTECTIONAGENCY,
_' DEPARTMENTOF TOXICSUBSTANCESCONTROL,COMMENTS

This section containsDTSC general andspecific commentsand Navy responses.

3.1 GENERAL COMMENTS

The water chemistrydata includedgroundwater,sewer wastewater,storm water, andsoil chemistry

datasuggest that VOCs contaminationis localized along the sewage and storm drain lines on the

stretchof the west edge of Hangar 1. The contaminantpathway study along the utility lines is not

conclusive.

Response: Thefinal version of the horizontal conduct study contains further study of the sanitary

sewer and storm drain along the western side of Hangar 1. This additional study
includes:

• Reporting of validated data where nonvalidated data was used previously

• Developing potential infiltration and exf!ltration maps using time appropriate water
level data

• Including isoconcentration maps for both the Navy Plume and Regional VOC Plume,
including the area along the western side of Hangar I

• Analyzing the vertical relationship of storm drain, and sanitary sewer lines along the
western side of Hangar 1, Electrical Vault 5, and Tunnel 1 and dry season and wet
season water levels

Theresultsof this analysisarefound in Sections8.0 and 9.0.

3.2 SPECIFIC COMMENTS

Comment 1: Fiaure 5.1. The equal concentrationlines for PCE or TCE in the regional plume

should be shown on Figure 5.1.

Response: Isoconcentrationlinesfor PCE havebeenincludedon Figures8-15and 8-16.

lsoconcentrationlinesfor TCEhave beenincludedon Figures8-13 and 8-14.
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Comment 2: P_lg¢23. Sanitary_Sewer System. It is statedthat flow in the sewer system was

almost doubled in wet season; 337 gpm (gallons per minute)for dry season and650

gpm for wet season (1994 measurements). Since majorportions of the sanitary

system are below the water table, the flow in the sewer system should not be affected

significantly in rainy season. Please explain why the flow in the sanitarysystem

increases so much in wet season.

Response: This variation was also noted in the 1986 ERM report referenced in Section Z3.2.

The Navy does not know the cause of this increase.

Comment 3: Appendix A. In AppendixA-l, the table shows "Appendix B." This title is

confusing. Watersamplesand sediment samples should be separated andshown in

differentconcentrationunits,/zg/L [microgramsper liter] and ppm [partsper million],

respectively. The indicated "StateLevels" are applicableto water only.

a. In AppendixA-6, Flow Analysis Data (Graphsand Daily SummaryTables)

are not included.

b. In the summarytable, the year of data collection should be noted. Only

calendar dates are shown.

c. The detailedsamplesites shouldbe shownin Figure7-1 or 7-4.

Response: Thistable wasAppendixB in the report titled "StormWaterStudy - Tasks4-6." This

clarificationhas been addedto the coversheet labeledA-1. Thepurpose of

AppendixA is to reportthe data as they were originallypresented. Becauseof this,

TableA-1 wasnot changed. The commentregarding"statelevels" is noted.

a. Theflow analysisdata havebeen includedin thefinal report.

b. The studyperiod is shownon the titlepage of the study. Thisperiod is

February15 to 22, 1994.
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c. The exact sampling sites are unknown. However, the map provided as part of

the NASA study would lead the reader to conclude that points of measurement

for Sites 1, 3, 4, 5, and 6 are manholes 10, G-3, F-2, E-l, and C-1,

respectively, all sites measured in the horizontal conduit study. The location

of Site 7 is beyond the scope of this study.

Comment4: Fibre 7.4. Thetitle of Figure7.4 shouldreadas "PreviousStudyVOCSampling

Resultsfor SanitarySewerSystem."

Response: The title has been revised as suggested.

Comment 5: Table A-3 in Apoendix A. Please provide a column with regulatory limits of

concentration for Table A-3.

Response: Table A-3 presents water quality data for storm water discharges at both the Settling

Basin and Building 191. Storm water discharges are regulated under the Amended

National Pollutant Discharge Elimination System OVPDES)General Permit for

Discharge of Storm Water Associated with Industrial Activity in Santa Clara County to

South San Francisco Bay or its tributaries. Thispermit was issued by RWQCB on

February 3, 1993. The permit does not state discharge limits. The permit requires a

storm water pollution prevention plan and authorizes or prohibits certain types of

discharges.

Comment6: Page 29. Section7.5. SedimentOuality. No sedimentsampleSL-2 is listed in

Table A-1. Pleasefurtherclarify the concentrationsof diesel and motoroil mentioned

in the sameparagraph.

Response: The reference in the text to SL-2 should have read SL-5. The sampling results in SL-5

are included in Table A-1. The text has been corrected.

Comment7: Page 32. Section8.3. BackfillCompositionandPermeability.The depthsof soil

samplescollectedfor sizeanalysisarenot shownin Figure 8.3 nor in AppendixC.

The relativedepthsof sanitarysystemandstorm drainlineshouldbe included.
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The two backfill materialsamples aroundthe sanitarysystem are away from the major

segment of contamination. Morebackfill materialsalong the west edge of Hangar 1

should be explored to investigateVOCs contamination. Field soil classification of

explored samplesshould be incorporated.

Response: The depths of soil samples collected for sieve analysis have been included in

Appendix C. The depths of the storm drain and sanitary sewer system have been

included in Appendix B. There is no need to collect backfill samples along the

sanitary sewer system along Hangar 1 because it lies below the piezometric surface in

both the regional VOCplume and the Navy PCE plume.

Comment 8: Page 41. Section 8.4. Areas of PotentialInfiltrationand Exfiltration. Please explain

the invertelevations with notationsof "in," "out,"and "thru"which were not

explained in AppendixB. Otherwise, it is difficult to review the above figures.

Response: "In" refers to a pipeline carrying waterflowing into the manhole. "Out" refers to a

pipeline carrying waterflowing outfrom a manhole. "Thru" means there is a single

line entering the manhole and a single pipeline exiting the manhole, with the same "_

invert elevation. A list of terms has been added to Appendix B.

Comment 9: Page 45. Last Sentence. The report stated that the third video survey of storm drain

and sanitary sewer line systems was conducted in 1993. The result of this survey

should be incorporated.

Response: The resultsof the NASAvideosurveyare includedas AppendixF.

Comment10: _. Flow measurementsandVOCanalysesindicatethat water in the sanitary

sewer linealongthe west edgeof Hangar1generallycontainshighVOCs. Abnormal

waterchemistrypatternalongthe linehas beenobserved. Alongthe flow direction

fromupto low gradients,waterat ManholeE-1 hashighVOCsandat ManholeF-2

the intermediatelocationhaslow VOCs,then at ManholeS-36Adowngradientat

ManholeF-2, has highVOCs;furtherdowngradientatManhole9-B2has a low

VOCscontentin waterandat Manhole10 hasa high VOCscontentin water. This
V
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unusualpattern shouldbe adequatelyassessed. The source of the VOCs should be

_' clearlyexplained.

Response: Regional VOCplume isoconcentration lines have been added to Figure 8.8 and

Figure 8.9 and a discussion of the results of the NASA Sanitary Sewer Video Survey

has been added to Section 8.5. The variations in VOC composition and levels are a

function of the VOC levels in the underlyingplume, structural integrity of the pipeline,

and elevation of that line with respect to the piezometric level.

Line E-1 between manholes E-11 and E-I is subject to continuous infiltration in an

area of the regional VOCplume where concentrations range between 100 and

1,000 Izg/L. VOC levels at E-1 reflect this. Line F is unusual in that it begins in an

area of the regional VOCplume where levels are expected to be greater than

1,000 tzg/L and terminates near (or in) an anomalously low area where contaminant

levels are less than 100 izg/L. The material in this pipeline in the area of high plume

TCE levels is made of polyvinyl chloride (PVC) and has structural integrity. This line

most likely receives infiltration in or near the area where TCE readings in the

underlying plume are anomalously low. Water samples from F-2 reflects this. Line G

lies in the Navy PCE plume (Figure 8.10) and water samples from G-2 confirm

infiltration.

Watersamplesfrom 9-B2 indicateinfiltrationbetweenNorth Warehouseand South

WarehouseRoads. LineH is at a higherelevationthan the line betweenmanholes

$77 and $74. Thiswouldindicatethatmost infiltrationoccursin the line between

manholes$77 and $74, an area where TCElevelsare expectedto be less than

100l_g/L. Waterqualitydata at manhole9-B2 reflectthis. Contaminantlevelsin

samplesfrom manholes$36A and I0 representcumulativevaluesfor the entiresystem.

Comment 11: _. The water analysis in the storm drain along the west edge of Hangar 1

shows high VOCs content (Manholes 7.1, 7.3, 7.4, and Electrical Vault 5). Since the

water in sewer line and storm drain along the edge of Hangar 1 are both contaminated

with VOCs, it may suggest that soil along this stretch is also contaminated.

Contaminated surface and groundwater may be entering sewer and storm drains in this
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area. Thetheoryof VOCcontributionfromthe regionalplumeintothe sewerwater
andthe stormdrainwatershouldbe furtherevaluated. '_'

Response: Soils within the groundwater flume are most certainly contaminated. The

anion/cation data, NASA video survey data, tnvert elevation data, and sump data all

point to groundwater infiltration. However, no data indicate that soil above the

groundwater table is contaminated. Soil samples collected with the Geoprobe along

the northern end of line 7 did not indicate this type of contamination. There are also

no known sources other than the Building 88 area which would indicate soil

contamination.

Comment 12: Tables 8-2A and 8-2B. Dates of flow measurementsand samplingshould be noted in

these tables. These tables are now labeled as 8-3 and8-4.

Response: Dates of flow measurements and sampling have been noted on both tables.

Comment13: Page63. Section8.6.3.4th Line. Building566, wells W9-46andW61-1shouldbe

shownin Figure5.1 andreadersshouldbe directedto this figure. V

Response: Thesefeatures have been included on Figure 5-1 and the reader has been directed to

Figures 5-1, 8-19 and 8-20.

Comment 14: Page 67.4th Paraeravh. The anomaly shown in the Stiff diagram may be related to

VOC contents, pH and redox condition. Therefore,more detailed investigationof

waterdata should be conducted.

Response: VOCsin the concentrationsmeasuredduringthe course of the horizontalconduitstudy

will not changethepH of contaminatedwater. 1his is borneout by the VOC

concentrationsin samplesfrom and Stiff diagramsfor manholes1.7 and 0-8. The

Stiff diagramfor bothmanholes1.7 and 0-8 are indicativeof groundwaterquality.

However, VOClevelsfor the correspondingsamplesof 1.7 and 0-8 are less and

greater, respectively,than the samplecollectedfor manhole Z6. Manhole0-8 is

locatedwithin5feet of manholeZ6. If both collectgroundwaterfrom the samearea,
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they wouldhave the samefingerprintshownin the Stiff diagram. Thisanomaly

suggestsa sourceof waterother than groundwater.

Comment 15: Page 72. Section 9.1. HistoricalReview. On page 32, last paragraph, it is mentioned

that the storm drainand the sanitary systems were constructedin the mid-1930s.

However, it is not stated in the historical review.

Response: Thewordingon page 32 has beenchangedto read "themajorityof the storm drain

and sanitarysewersystemson the westernside of M_FAdate back to the mid-1930s."

Comment 16: Pa_e 73. Section 9.2. This section described three sumps which are below the ground

water table. The report should lead the reader to the reference figure. Water samples

from Electrical Vault 5 and Hangar 1 sump were collected and analyzed, however, no

samples have been taken from another vault. If the study concluded that storm drain

water contamination is due to collection of contaminated groundwater in the sumps,

further study of this vault should be performed.

Response: The commenthas beennoted. Theother vaultis anticogatedto have little effecton

contaminant transport.

Comment17: Page73. Section9.3. Accordingto Figure 8.6, LineE and Line C are subjectto

continuousinfiltrationof groundwaterwithinthe regionalplume. In comparisonwith

water chemistryin line G which is also subjectto continuousinfiltration,water in

linesE and C has muchless TCE and PCE concentration(see Figures 5.1, 8.6 and

8.8). Whenattributingcontaminationoriginatingfrom the regionalplume,the above

differenceshouldbe properly interpreted.

Response: Section9.3 was intendedto be a briefdiscussionof the spatialrelationshipwith

seasonalpotentiometricsurfacesonly. The VOCdiscussionappearsin Section9.6.

Comment 18: Page 74. Section 9.5. and. Fimares8.6 and 8.8. It is stated that "flow rates tended to

increase where lines were subject to infiltration and to decrease in area where the

pipelines were subject to exfiltration". The flow rates shown in Figure 8.8 do not
exhibit apparent increaseof flow at ManholesF-2, TB-4, and C-8 are subjectto



continuous infiltration. This is different from the above description andneeds further

explanation. 'q_

Response: ManholesTB-4and C-8 are upstreamof manholeC-1. Thelines upstreamof TB-4

includeonly a shortfootage of po_esubjectto seasonalinfiltration. Likewise,lines

upstreamof manhole C-8includeonly a shortfootage that is subjectto seasonal

infiltrationand a shortfootage subjectto continuousinfiltration. The combinedflow

rate of these two manholesduringPhase11was 10 gpm. The linesbetweenmanholes

TB-4and C-1, and C-8 and C-1are subjectto continuousinfiltration. Theflow rate

at manholeC-1 is 40 gpm,four times the combinedflow rate of C-8 and TB-4. This

gain substantiatesthe referencedstatement.

There is no reference point with respect to F-2 in line F, except one would assume

that theflowrateat the upper end is 0 gpm. Pipeline F material ofconstruction

upstream of F-3 is PVC which would not typically allow infiltration ar exfiltration.

The pipeline from F-3 to F-2 is vitrified clay with cracks; this is the most likely place

for infiltration to occur (GELCO 1993). Also, there is a 2-foot dropfrom manhole F-

2 to manhole 5A which would indicate that the hydraulic gradient is less, thereby

allowingfor less infiltration. In summary, although the flows are low, they still

increase.

Comment 19: Page 74, Section 9.6, andFibre 8.9. In this section, PCE contaminationin lines 4

and 7 has been attributedto the sumpsin Hangar 1 Tunnel sumps and Electrical

Vault 5. Please identify the source of the high concentrationof PCE detected in

Manhole 7.4 which is upgradientof the sump and ElectricalVault 5.

Response: Manhole7.4 is in a sectionof p!pelinesubjectto seasonal infiltration. The water

sampleshownon Figure8-11was collectedduring the wet season. Based on the low

flow rate, this line apparentlywasat thepiezometriclevelof theA1 aquiferzone at

the time of sampling. Thisis supportedby the anion and cationdatafor this same

sample (seeanion and cationdiscussionin Section 8.0), whichindicatesa

groundwatersource.
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Comment20: Page 7_i.Section9.8. R ismentionedthatPCEin soilmaybe causedfrom

volatilization of the underlying plume. Please evaluate its significance by using

Henry's Law constants.

Response: Henry's Law states that the partial pressure of a gas or volatile compound in the air

above a dilute aqueous solution is directly proportional to its concentration in the

solution. The constantfor this ratio is referred to as Henry's Law Constant. VOCs

having Henry's Law Constants above 10 atmospheres (arm)are considered readily air

strippable. Any constant larger than this can be considered representative of a

relatively fugacious chemical (tendency to escapefrom water). Henry's Law

Constantsfor PCE and TCE are 1,100 and 550 atra, respectively (Freeman 1989).

Analysis of fugacity through a clay soil is hampered, however, by low void space and

the tendency of both PCE and TCE to adsorb to clay. This was why the word "may"

was added to the sentence.

Geoprobe soil sampling data associated with manhole 4.6, 7.2, and 7.3 (see Figure

8.21) suggest volatility as a possible fate. If PCE and TCE were exfiltrating,

contaminants would be in the sample pair next to the pipe only. Yet, the sample

results showed detections of these chemicals awayfrom the pipeline. In the sample

associated with manhole 7.2, the highest detections are approximately 13feet away

from the pipeline, indicating a source other than exfiltration.

Comment21: Page77, 2ndLine. Pleaseidentifythe locationof steamvaultsumpatWescoat

Road.

Response: The location of the steam vault sump at Wescoat Road has been added to Figure 8.2.

The text has been changed to indicate this.
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4.0 CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD,

SAN FRANCISCO BAY REGION, COMMENTS

This section containsRWQCB Commentsand Navy responses.

4.1 GENERAL COMMENTS

Comment 1: The title of this draft document, Horizontal Conduit Study Technical Memorandum,

could be inferredto mean all types of subsurfaceconduits. Consider includinga

discussion in the introductoryparagraphon the rationalefor precluding other potential

conduitssuch as the Utility Tunnel from Building 10 to Hangar 1 and the french

drains in the runwayand in the Site 5 Fuel Farm areas. It may be helpful to

referenceother documentsthat have previously investigatedother horizontalconduit

areas.

Response: The introductoryparagraphhas beenchangedto read "Thisinvestigationwas

conductedto evaluatewhethersubsurfaceinfrastructurecontributeto contaminated

groundwatertransportat MFA." A moredetailedexplanationfor not including

specific infrastructureis includedin Section 8.1.

Comment2: Additionalhorizontalconduitinvestigationmaybe requiredto assessthe impacton

groundwaterflow by the UtilitytunnelconnectingBuilding10 to Hangar1 andthe

systemof frenchdrainsin the runwayarea andSite5 FuelFarmarea.

Please include a cross section runningparallel to Cummins Avenue from sanitary

sewer manhole G-4 to G-6. The sanitarysewer, the storm drainsystem, all sumps

and manholes associated with each system, the rangeof depth to groundwater,andthe

Utility Tunnel should be in the cross section.

Providedimensionsof the UtilityTunnelandevaluateits influenceon the transportof

contaminants.Includethe locationof the UtilityTunnelon all appropriateconduit

studymapsor figures.
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In the areas of the french drains,provide a cross section of each area anda diagram

illustratinghow the drainswork.

Providehistoricalbackgroundandsurveydatafor eacharea. Documentthe

nonexistenceof subsurfacefuelpipelines.

Response: Additionalinvestigationhas beenconductedregardingTunnel1 and thefrench drain

system. Additionalinvestigationdata are includedthroughoutthe report.

Not much is known about the historical section of Tunnel 1 except that it was part of

the original construction at MFA. The location of Tunnel 1 has been included on all

appropriate maps or figures. A cross section running parallel to Cummins Avenue,

including all of the above mentioned items,has been included in the report as

Figure 8-12. A full discussion of the tunnel appears in Section 8.1 and 8.8.

Similarly, not much is known about the french drain system except that it has been

present since at least 1945. A discussion of the french drain system appears in

Section 8.4.

The Site 5fuel farm area is not in the horizontalconduitstudy area, so no

informationwas included. Thepipelines associatedwith the high speedrefuelingarea

willbe discussedin the reporttitled "ActivePetroleumSites InvestigationDraft

TechnicalMemorandum"(PRC1995a). Building29piping is discussedin

Section5.2, Site 9 area of the horizontalconduitstudy.

Comment3: Determinationof preferentialcontaminantconduitsin thesaturatedzone requiresthe

comparativeanalysisof contaminantconcentrationswithinthe conduitandambient

concentrationsinthe surroundingareasthatdo notprovidepreferentialtransport.

Withoutcomparativeambientdataincludedin thereport, furtheranalytical

investigationappearsto be requiredfor this determination.Additionally,providing

contaminantisocontourmapswouldbe beneficialforthis comparison.

Response: Contaminantisocontourmaps and associateddiscussionhavebeenadded to
Section8.0 of the report.
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Comment4: Thegraphicalpresentationof datais veryuseful;the employmentof multi-color

graphicsinthe infiltration/exfiltrationfiguresis especiallynoteworthy. "_

Response: Comment noted.

Comment 5: It may be appropriateto note the renamingof NAS Moffett Field to Moffett Federal

Airfield (Moffett).

Response: All referencesto NASMoffettFieldhave beenchangedto MoffettFederalAirfield.

4.2 SPECIFIC COMMENTS

Comment 6: Page 2.2.0. Second Bullet. Tunnelsare defined as potential horizontal conduits but

have not been fully investigated. Provide the rationale for their exclusion.

Response: A more detailed discussion of the tunnels has been included in Section 8.1.

Comment 7: Page 2.2.0. Second Paraffaph. Provide documentationof the depth of all shallow

utilities andstate the associated groundwaterdepth in such areas.

Response: Documenting the depth of all shallow utilities would involve surveying every utility.

This would cause Navy to incur a large unnecessary expense. Section 8.1 has been

expanded to include a discussion regarding why each utility was or was not studied

further. There are general references to utility depths in this section. Depth to

groundwater west of Hangar 1 generally ranges from 7 to lOfeet below ground

surface (bgs). This number is less in the NEX gas station area and in the northern

part of the base (1foot in the area of the diverter box).

Comment 8: Pa2e 3.3.1. Second Paragraph. Documentif any subsurfacepipe lines have been

identified as part of the high-speedrefueling facilities. Include a figure with all past

and presentsubsurfacepipe lines if substantive.

Response: The high speed refueling area is discussed in an investigation titled "Active Petroleum

Sites Investigation Draft Technical Memorandum (PRC 1995a)." The pipes are
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localized and will be discussed in that investigation. The high speed refueling area is

not part of this investigation.

Comment9: Pa_e6. 4.0. ThirdParagravh. Includea briefstatementstatingthe intentof the ROD

[recordof decision]to clarifythe deletionof OU-4andmodificationof OU-5.

Response: The intent of the ROD is to mitigate the release and threatened release of hazardous

substances at or from the Middlefields-Ellis-Whisman (MEW) study area. This

includes the groundwater plume emanating from this area and extending north of the

Bayshore freeway underneath MFA. This statement has been included in the text of

the report.

Comment 10: _. Include a list of the OUs as they have been revised.

Response: The revised list of OUs includes:

OU1 Soils and Groundwater at Sites I and 2

OU2-West Soils at Sites 8, I0 (Chase Park), 14-North, 16, 17, and 18

OU2-East Soils at Sites 3, 4, 6, 7, 10 (runways), 11, and 13

OU5 Aquifers on the eastern side of MFA

OU6 Wetlands areas

Petroleum Sites Sites 5, 9, 12, 14-South, 15, and 19

Station-Wide Sites 20 to 24, and Weapons Storage
Bunkers, Industrial Wastewater Flux
Ponds, and Potential Runway Wetland

This list has been included in the report.

Comment11: _. Includethe rangesof contaminantconcentrationlevelsdetectedin the

soil andgroundwaterfor eachsite identifiedas a knownsourceor anareaof interest.

Response: Knownsourcesand area of interestwereselectedfor inclusionin the horizontal

conductstudy basedon knownor suspecteddirect connectionwith the stormdrain
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system or known or suspected contribution to a petroleum or VOCplume.

Groundwaterplumes were shown on Figure 5-1. The Navy PCE plume and the

regional VOCplume, with isoconcentration lines, are shown on several exhibits in

Section 8.0. 17_ have been added to aid in analyzing the effect of MFA

infrastructure on contaminant transport.

Comment 12: _. Identifythe OU which is designatedfor the PCE plume originating

from the Building 88 site.

Response: No OU has been specifically designated for the PCE plume originating from the

Building 88 site. The plume is included as part of the regional plume. A full

discussion of OUs is included in Section 4.0.

Comment 13: Pa_e 11.5.2. First Paragraph. How extensive was the piping system at the

Building 29 site. Includethe sizing and the depthof the piping.

Response: The location of the piping system emanating from the Building 29 area is shown on

Figure 5-2. The sizing and depth of piping is unknown.

Comment14: _. Providea listingof the contaminantconcentrationrangesassociated

withthe MEWplumeas detectedin the uppermostaquiferzonesatMoffett.

Response: Contaminant concentration rangesfor TCE in the regional VOCplume in the A1

aquifer are shown on Figures 8-13 and 8-14. Ranges for the A2 are given in

Section 6.0 of the report.

Comment 15: Pa_e 14. 7.0. TheHistoricalReviewshouldincludethe Utilitytunnelandthe French

Drains.

Response: Thereis no informationavailableregardingthe constructionand operationof Tunnel

1 and thefrench drains. Thereis an old drawingwhich indicatesthat both terminal

points of Tunnel1 (Building10: the steamplant, and Hangar 1) and thefrench

drainswerealready constructedby 1945. Tunnel1 appearsto be part of this

originalconstruction. This informationhas beenaddedto Section ZO.
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Comment16: Page19.7.2.1. FirstFullParagraph.Documentthe statusof the pipingto the

_' formerwest-sidesanitarysewerandstormdrainsystemouffalllocatedeast of the

currentintersectionof PatrolandMarriageRoadsanddetermineif a horizontal

conduitinvestigationin this areais necessary. Locatethis out-fallon appropriate

maps.

Response: The exact location of the outfall is not known (see RWQCB Specific Comment 58).

The general location of confluence between the storm drain and sanitary sewer

systems is shown on Figure Z 2.

A horizontal conduit investigation is not believed necessary because both storm water

and wastewater from the western side have not discharged to this areafor more than

40 years. The general area of the outfall is hydraulically separated by the influence

of the bay (salt water intrusion) and the pumping action of building 191 (constructed

in 1952). Contamination that may have been introduced in this area is most likely

gone. This was verified during the modeling effort associated with the OU5

investigation (PRC 1995b).

Comment 17: Page 20. 7.2.2.1. The importance of the varying precipitation time frames regarding

infiltration and exfiltration from the horizontal conduits predicates a discussion

defining the parameters of dry and wet; periods, weather, and seasons.

Response: The usageof thephrases "periodsof heavy rain," "peakwet weatherperiods," is

ERM's and wasretainedfor consistency. Thecontextwould suggestthat these

phrases refer to a singlerainstormor a series of rainstormsin quick succession. No

clarificationof ERM wordinghasbeenprovidedin the text. Dry and wetperiods and

seasons, whereused elsewherein the report,havebeen clarified.

Comment 18: Pilg¢ 2_, 7.2.2.2. EasternSide. First Paragraph. Document the rates of regional

subsidenceand, if available,site subsidence. These values may help providean

understandingof the historicaland futuregroundwaterbehavior with respect to the

horizontal conduits and mean sea level.
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Response: Regional subsidence at Moffett Federal Field has ranged between 4 and 6feet

between 1934 and 1967, depending on what part of the airfield one is referencing.

Subsequent measurements by Navy have shown that subsidence at U.S. Geological

Survey (USGS) Benchmark H-I 1I, located in the southern entrance to Hangar 1, has

dropped from 18.025feet to 17.61feet above mean sea level (0.42 feet) between 1963

and 1992 (JMM 1992). The drop is thought to be due to gradual settlement rather

than the effects of the Loma Prieta Earthquake, which occurred in 1989. This

response has been added to the text.

Comment 19: P,Igg,.._.,..7.,3_. Documentdefining parametersfor dry weatherand wet weather.

Response: Dry and wet weather, as used in this section, refer to short time periods measured as

a day or days. The period referred to in each report is defined in each of the

summaries. Clarification of these terms has been added to the introductory

paragraph of Section Z 3.1.

Comment 20: P_ag.e,.._.,._Z._. SanitarySewer System: Document the amountof rainfalland

determineif rainfallis directlyenteringthe sanitarysewer system.

Response: Daily precipitation amounts were 0 inches for February 15, O.88 inchesfor February

16, 0.62 inches for February 17, 0.31 inchesfor February 18, O.73 inchesfor

February 19, 0.08 inchesfor February 20, 0.26 inchesfor February 21, and 0 inches

for February 22 (NOAA 1995). This is the time period covered by the BASMI study

case and included in Table A.6 in Appendix A of the horizontal conduct study. The

conclusion inferred from the report is that the entire sanitary sewer system is

responsive to an isolated rain event. This is in agreement with the ERM report

summarized in Section Z3.2. _ BASMI report also infers that there is infiltration

of groundwater into the sanitary sewer system during dry periods (dry day in the

BASMI report). This also is in agreement with the ERM report (flow measurement

after several months of no rainfall). The pathway for rainfall to enter the sanitary

sewer system is not known.

Comment21: p_g¢ 23.7,3.1. DivertedBox. Verifyreporteddatesandflow rates,1,800gpm is

noteworthy.
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Response: The reported dates have been corrected. The correct monitoring period is January

26, 1991, to February 1, 1991. The peak flow rate in the referenced Storm Water

Study was 2.6 million gallons per day (gpd). This converts to 1,806 gpm.

Comment 22: Pa_e 23.7.3.1. Building 191. Provide a description of the Rain Bird pump slide rule

and how it is used.

Response: The Rain Bird Pump slide rule is a device which calculates the output from a pump in

gpm given the brake horsepower of the pump, efficiency of the pump, and the

discharge head from the pump. Rain Bird no longer makes this slide rule. The

reference to the slide rule has been deleted from the text.

Comment 23: Page 29.7.4.2. EasternSide. Second Paragraph. Identify the wet well.

Response: Building 191 is constructed with an exterior wet well on the western side and an

interior wet well beneath the building. Water enters the wet wellfrom the Navy Ditch

and two storm drain lines. This waterflows through a circular opening which is

covered with a screen placed for trash removal. Water is then pumped from the

interior wet well by the Building 191 pumps into the Northern Channel. This

information has been added to the text. A figure showing Building 191 features is

also included in Table A-4 of Appendix A.

Comment24: Psge 29, 7,4,2. EasternSide.ThirdPara_ap_h. Documenthow the water sample

collectedin associationwith a storm eventwas collected. Describethe storm event,

i.e. rainfallamount.

Response: The Navy does not know how NASA collected the water sample. According to

precipitation data collected at MFA, 0.04 inches and O.17 inches of rainfell on

February 16 and 17, 1993, respectively. This information has been added to the

report.

Comment 25: Page 29.7.5. Verify diesel andmotor oil detected concentrationsof 109 ppm for

each analysis.
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Response: The concentrations of diesel and fuel motor oil are as reported in the 1991 Storm

Water Study Report (see Table A-1 in Appendix A) (PRC and JMM 1991).

Comment26: Page30. 8.1. FirstPara_h. Identifytheutilityconduitin ElectricalVault5 which

entersbelowthe "waterline"anddescribewhatismeantbythe waterline.

Response: The word "high"was added before the words "waterline." The high water line was

determined by noting where discoloration ceased on the vault sidewalls. The

discoloration is presumed due to mineral deposits on the sidewalls from infiltrating

water. The conduit entering below the high water line enters the vault from the

southern end at the bottom of the vault. This information has been included in the

text. It is unknown where the conduit or related ducts lead to. The duct most likely

connects with Electrical Vault 6. Electrical Vault 6 is located at the southwestern

corner of Hangar 1. If this duct is the same, it enters Electrical Vault 6 above the

high water line. The duct may have been constructed so that it would pass

underneath Tunnel 1 and was brought up above the high water line on the southern

side of Tunnel 1.

Comment27: Pa_e 30. 8.1. Second Para_,raDh.What is the depthvariationas the steam line

crosses underWescoatRoad. Include location of the steam line crossing Wescoat

Road on appropriatemap.

Response: Thesteam trenchon eitherside of the crossingis 4.3feet bgs. The depthof the vault

at the roadcrossingis 11.4feet bgs. This informationhas beenadded to Section8.1

of the report. Thelocationof thesteam line crossinghas beenshownon appropriate

figures.

Comment28: Page30. 8,1. ThirdPara_ap_h. Includea descriptionof a manholebench.

Response: A manhole is constructed with a level bottom which is interrupted by a channel

traversing from one side to another. The level part of the bottom is commonly

referred to as a bench. The text now refers only to the bottom of the manholes.
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Comment 29: Page 32. 8.2. First Para_ap_h. Has a referencehorizontalcoordinatesystem for the

site been established?

Response: The California State Coordinate System, North American Datum 1927 (NAD-27),

Zone 3, is the horizontal coordinate system utilized. The Navy has determined that

the elevation of HI 11 is 1Z 61feet above mean sea level (msO. The text has been

clarified.

Comment 30: _. Includethe dates when field activities were performedin each site

subsectionand explain the time gap between some sample collection andtesting, e.g.

Sample VHHC-1-4-SPcollected on May 26, 1993, andtested on July 14, 1993.

Response: Backfill samples of excavation Sites I through 3, 4, and 5 and 6 were collected on

May 26, 1993, May 27, 1993, and January 24, 1994, respectively. This information

has been added to the report. The permeability samples were collected by driving a

precleaned, 2.5-inch by &inch brass sleeve into the bottom of the excavation. The

recovered sleeve was capped on each end with a tightfitting plastic cap, sealed with

filament tape, and subsequently transported to a soil laboratory for analysis. There

was a delay in transporting permeability samples VHHC-1, 2, 4, and 5 to the

laboratory so these samples were not tested until the middle of July 1993.

Comment31: Page 37, 8.3.1. FirstFullPara_aph. Includea descriptionof a spring line.

Response: Spring line refers to the horizontalaxis of thepO_e. Thisinformationhas beenadded
to the text.

Comment32: Pa_e 39. 8.3.3. FirstPara_ap_h.This paragraphdetailsthe only information

regardingtheUtilityTunneland wouldbe sufficientfor this sectionif it was

thoroughlydescribedearlierin the investigation.

Response: The comment has been noted. Section 8.1 has been revised to discuss the utility

tunnel in greater detail.
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Comment33: Page40. 8.3.4. FirstPara_ap_h.Describein whatdirectionfromthepipelinethe

finalexcavation(VHHC-9)was subsequentlyconducted, v

Response: VHHC-9wascorapleted5feet southof VHHC-8and south of thepipeline. Thetext

was clarifiedto reflectthis.

Comment34: Page 40. 8.3.5. SecondPara_rap_h.Describein whatdirectionfromthepipelinethe

final excavation(VHHC-11)was subsequentlyconducted.

Response: VHHC-11was completed5feet west of thepipeline. Thetext was clarifiedto reflect
this.

Comment35: Page 40. 8.3.6. SecondParaffa_vh.Verify VHHC-12location. Describepipe

bedding. Additionally,verify the mediumto finesilty sand soil description;the log

and grain analysisindicatemediumto coarsegraindistribution.

Response: Pipe bedding is the material thatforms a foundation or bottom layer for the pipe, and

is normally provided up to the spring line when used. To describe the VHHC-12

location, the text has been revised to read, "Thefirst excavation (VHHC-12) at Site 6

was completed approximately O.5 feet north of Manhole 1.10.... A coarse to medium

sand was encountered adjacent to the concrete bedding..." At VHHC-12, the

concrete bedding was encountered at the spring line of the pipe.

Comment36: _. The text states, "Mediumto finesand, encounteredin VHHC-122is

possiblypart of a paleo-channelwhich is running throughthe area." Verify the

mediumto fine sanddescriptionandprovidedocumentationof the paleo-channel

determination. The next sentencerefers to "...cracks in the concretebedding."

Describethe size and occurrenceof these cracks. Indicatewhat directionfi'omthe

pipelineVHHC-13was conducted.

Response: The laboratory description for the material, as a result of a sieve analysis, is brown

sand with silt pSP-SM). After reviewing well logs and the Draft West Side Aquifers

Field Investigation Technical Memorandum (PRC 1993), the text was changed to read

"Brownsand with silt pSP-SM)encountered in VHHC-12 appears to indicate the
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presence of engineered backfill along this line." Cracks were observed in the
concrete bedding exposed in the VacHoe excavation. Thefrequency and occurrence

beyond the excavation is unknown. VHHC-13 was located 5 feet to the west of

VHHC-12 (see the map in appendix Cfor locations of VHHC-12 and VHHC-13).

Comment37: Page 41, 8.4. SecondParagrap_h. Documentdefiningparametersfor dry seasonand

wet season. Provideseasonversesweatherclarificationin that February 1993is

stated as a wet seasonbut on page23 the 7-dayperiodfrom January 26 to February 1

(1991or 1992-unclear)is statedas dry weather. Typo - equiferto aquifer.

Response: The wet season is defined as the period from November through March.

Approximately 85 percent of the annual precipitation received at Moffett Field occurs

during this time period. The remaining period, April through November, is

considered the dry period. Piezometric levels of select wells demonstrate that the

uppermost aquifer experiences water level highs and lows in the wet and dry seasons,

respectively. Supporting text, tables, and figures have been added to Section 8.4.

Comment 38: Page 45. 8.4. Clarify the location of the small oval-shaped section area.

Response: The statementnow reads that "... a sectionof the stormdrain line, alongline 2, is

subjectto continuousinfiltration."

Comment 39: _. Includethe resultsof third video survey conducted by NASA.

Response: The results of the video survey conducted by NASA have been included as Appendix F.

Comment 40: Pace 47. 8.6. Documentdefining parameters for choosing Phase I (July 27 through

28, 1993) andPhase II (January31 throughFebruary 2, 1994) time frames. Describe

if these are dry or wet; periods, weather, or seasons.

Response: Phase I was conducted during the dry season. Phase 11was conducted during the wet

season. This information has been added to the report.
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Comment 41: Page 47. 8.6.1. Second Paragraph.FourthSentence. Verify if text "... north of

manhole 36A", should it read.., northof manhole $36A7

Response." The text should read north of manhole $36A. The text has been corrected.

Comment 42: page 47, 8.6.1. Second Param'aph.First Sentence. Verify if text "... C-1 plus C-1

plus F-2", should it read... C-1 plus E-1 plus F-27

Response: The text should read C-1 plus E-1 plus F-2. The text has been corrected.

Comment 43: Page 47. 8.6.1. Second Para_anh. Sixth Sentence. Verify if text "... manholes

9-B2, 5-36A, and G-3", should read.., manholes 9-B2, $36A, and G-3.

Response: The text should read 9-B2, $36A, and G-3. The text has been corrected.

Comment44: _. The textstatesthat, "Aftervalidation,someof thesevalues mayno

longerbe included." The RWQCBwouldpreferthe inclusionof all valueson all

appropriateanalyticaltablesbut will allowtheir omissionif includedin a data
validationsection.

Response: Nonvalidated and validated data are included in Appendix D and discussed in

Appendix E. Only validated data are included in the body of the report.

Comment45: P_g¢63.8.2. Theseanalyticalresultsclearly indicatethat the UtilityTunnel is an

area of warrantedconcernis worthyof future investigation.

Response: 77zeutility tunnel was investigated further. The results of this investigation are

included in Section 8.I.

Comment46: Page63.8.6.3. Rainwaterandbay watershouldhavebeen chemicallyanalyzedfor

comparativepurposesin additionto groundwaterand tap water.

Response: The commentis noted.
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Comment 47: Page 67. Third Paragraph. The text states "The Hangar 1 sump is believed to

_w' discharge to line 4 just upstreamof manhole4.8." Include a discussiondetailing why

this location cannotbe identified.

Response: The actual service connection is not at the manhole and therefore cannot be seen.

However, information is available which indicates that the service connection is

between manhole 4.8 and 4.9 of the storm drain system. On February 2, 1994, the

pump in the Hangar 1 sump was observed as continuously discharging through a line

that entered the Hangar on the eastern side. Flow rates were measured at

manholes 4.8 and 4.9 to try to determine what the flow rate from the sump was.

Manhole 4.9 was dry. Theflow rate at manhole 4.8 was measured at Z2 gpm.

Flow from the sump was measured again on May 3, 1994. On this date the pump

was observed cycling on and off with a correspondingfall and rise of the water level

in the sump. The average rate of flow into the sump was 6. 77 gpm (PRC 1994) as

calculated by determining the change in volume of water in the sump when the pump

cycle was on and considering the lapse of time between on cycles.

Finally, according to a report prepared for NASA by the Bentley Company (1994), a

dye test was conducted at this sump and dye was subsequently identified at

manhole 4.8 of the storm drain system. This information indicates that the Hangar 1

sump does discharge to line 4 just upstream of manhole 4.8. This discussion has

been included in the report.

Comment48: Page69. 8.7. TopParaffap_h.The catchbasin maybe an appropriatesampling

locationif the surfaceor subsurfaceoriginof contaminationhas not been defined.

Response: The catch basin was originally thought to be part of the piping associated with

Sump 61. This sump was an area of interest rather than a known source. There is

no known surface or subsurface contamination associated with this sump. The

purpose of the Geoprobe sampling was to see if possible exffftration of contaminants

from Sump 61 could be detected. According to the Tank and Sump Removal Report

(PRC 1991), "two storm drain lines that carried effluentfrom Sump 61 werepresent

in the excavation at approximately 9feet bgs. " This statement appears incorrect
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since the receiving storm drain line, line 7, is only 6feet bgs in this area. The line

was originally thought to be part of the storm drain system because a storm drain

catch basinfurther west, 7G.2 on Figure 8.2, drained into the sump. It is now

believed that this sump was connected with the sanitary sewer system, most likely at

manhole G-4. The sanitary sewer system is 9.5 feet bgs in this area.

Comment49: Page69. 8.7. LastParam'_h. Documentthe rationalefor collectingandanalyzing

bothsampleswithineachset. (Twosets, with eachset havingtwosampleswithin

0.5 feet of eachother,oneset nearthepipelineandthe otherapproximately5 feet

awayfrom the pipeline.)

Response: The purpose of two sets of two samples was to develop a vertical gridthrough which

the path of VOCs could be detected. The grid was to be located below the invert of

the pipeline but above the highest piezometric surface. This grid was located adjacent

to manholes and manhole connections which are often sources of leaks. If VOCs

were exfiltratingfrom the line, they would be expected to adsorb to soil particles in

the vertical line below the pipeline. Therefore, higher concentrations would be

detected closer to the line. The set of samples 5 feet awayfrom the line would be out

of the sphere of influence of the line and would not show this pattern.

On the other hand, if VOCsfrom the plume were volatilizing through the soil, they

would be expected to adsorb to soil particles in both sets with the samples closest to

the line having the highest concentrations. Samples were collected just below the

invert elevations and just above the high piezometric levels. This information has

been added to the report.

Comment 50: Page 69. 8.7. Last Para_h. Documentationof non-existence and/or non-use at

Moffett is requiredto demonstratethat the "lab contaminants"detected are not a

chemical of concern.

Response: Thereis no documenteduse of acetoneor methylenechlorideat MoffettField.

However,isolatedusesor spills may haveoccurred. The data in thefinal reporthave

beenvalidatedaccordingto EPAprotocol (EPA1990). Neitheracetonenor

methylenechlorideweredetectedin this data set.
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Comment51: Pa_e 69. 8.7. LastParagraph. PCE was not listed on page 13 as a constituentof the

MEW plume.

Response: PCE is a constituent of the MEW plume. The text on page 13 has been corrected.

Comment52: Page 71.8.8. Second Para_aph. Documentationof non-existenceand/or non-use at

Moffett is requiredto demonstratethat the "labcontaminants"detectedare not a

chemical of concern. Additionally, includeanalytical detection limits in the text.

Response: There is no documented use of bis_-ethylhexyl) phthalate or butylbenzyl phthalate at

Moffett Federal Airfield. However, isolated spills or uses may have occurred. The

data in the final report has been validated according to EPA protocol (EPA 1990).

Neither bis(2-ethylhexyl) phthalate or butylbenzyl phthalate were detected in this data

set.

Comment 53: Page 71.8.8. Third para_h. Would it be appropriateto include a reference to the

increased presenceof PAHs [polynucleararomatichydrocarbons] in motor oils with

respect to longer usage?

Response: The sentence in the third paragraph now reads, "PAlls are most commonly produced

as a combustion by-product, are exuded by road tar, and form in motor oil with

extended use."

Comment54: Pa_e 73.9.4. LastSentence. Includea discussionregardingthe depositional

environmentof sandsobservedin SampleVI-IHC-12collectedat ExcavationSite6.

Response: Please refer to the response to RWQCB comment 36.

Comment55: Page76. 9.10. SecondPara_ap_h. Identifystormdrainline 7 as the line the which

PCEcontaminatedwateris entering.

Response." The sentencehas beenrevisedto read, "PCE-contaminatedwateralso enters storm

_, drain lines 7 and 4primarily by way of the ElectricalVault5 sumpand theHangar 1
sump, respectively.
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Comment56: Page 77.9.11. Discuss the origin of the contaminantsdetected in the groundwater

discharged from Sump 1 andElectric Vault5, 0ocal or regional). Explore the

possibility of the Utility Tunnelactingas a dam with a leak caused by the intersecting

of the sanitarysewer and stormdrainsystems near storm draincatch basin7J-1.

This leaky dam model mighthelp explain the unusual I0 foot contourline as seen in

Figure 8.4 just to the northof the Utility Tunnel and the elevated contaminant

concentrationsin this area.

Response: Figure 8.4 was developed through the use of a computer program which creates

contour maps from water level data. Since there is no well control in that area, it is

most likely an artifact of the computer generation process. In order for a leaky dam

model to apply, the tunnel would need to fully penetrate the aquifer. This is not the

case. The tunnel is only 9feet deep while the upper aquifer is 60feet deep. An

analogyfrom a hydraulic stand point would be an inverted siphon. In an inverted

siphon, water would enter at one end, flow down around the bend and back up the

side. The water level on either side of the siphon, or tunnel in this case, would be

essentially the same.

Comment 57: _. Data validation will be review upon its completion.

Response." The comment has been noted.

Comment 58: Figure 4.1. Include Flux Ponds in Site 4 description. Identify Building 88 in Site 18

description. Locate the SanitaryandStormouffall identified existing up to 1942.

LocateUtility Tunnel.

Response: The former industrial wastewater surface impoundments are next to the flux ponds.

The flux ponds are now shown on Figure 4-1. Site 18 is Sump 66 rather than

Building 88. The location of Building 88 has been referenced on Figure 8.1. The

general location of the common sanitary sewer and storm drain outfall has been

added to Figure Z 2. The exact location is unknown. The corner of the reference

map, where the location of this outfall is shown, is missing. Tunnel I has been

located on Figure 4.1.
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Comment 59: Fibre 5.1. Include contaminantisocontoursin plume area.

Response: Isoconcentration lines for PCE have been included on Figures 8.14 and 8.15.

Isoconcentration lines for 7CE have been included on Figures 8.12 and 8.13.

Comment60: Fieure8.1. Verify all SanitarySewerSystemfigures for the directionof flow

betweenmanhole7B andthe area of manholes5, 5A, and $24.

Response: Thearrow indicatingthedirectionof[low betweenmanholes$24 and 7B is incorrect;

this arrow now indicatesthatwastewater[lowsfrom manhole$24 to manhole 7B.

Comment61: Figures8.4 and8.5. IncludeUtilityTunnel locationand all other utilitieson

potentiometricsurfacemap.

Response: Tunnel 1 has been included on Figures 8-13, 8-14, and 8-16. Other utilities have

been addressed in Section 8.1, preliminary screening.

Comment 62: Figures 8.14 and 8.15. Include laboratory data qualifiers in legend.

Response: Laboratorydata qualifiershave beenincludedon Figures8-20 and 8-22. These

figures wereformerly 8.14 and 8.15.

Comment 63: Table 8-1. Items to be included: sample collection date, full sample identification,

and sample depth. Note (a) states that soils are classified by field observation only

but Samples VHHC-4-6.25, VHHC-5-6-SP, VHHC-6-8S, VHHC-7-4S, VHHC-8-5S,

VHHC-9-5S are listed as clays (CL) but are field classified as silts (ML). Sample

VHHC-12-5.5 is listed as a poorly graded, clayey sand (SB-SC) but is field classified

as a poorly graded, silty sand (SP-SM).

Response: Table 8-1 has been renamed Table 8-2. Table 8-1, which contains the sample

identification and the depth at which the sample was collected, has been added to the

report. The sample identificationfor samples submitted to the laboratory were the

letters VHHCfollowed by the excavation number, then the depth in feet, and then the

suffix S or SP, depending on whether a sieve analysis or a permeability test was
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needed.Thelaboratorydidnotreportthesampleidentificationinthismanner.Since

a maximum of one sieve analysis and one permeability sample were taken per

excavation, the letters VHHC and the excavation number are reported only.

The unified Soil Classification System (USCS) designations in the table reflected

assumptions regarding Atterburg limits. Since Atterburg limits were not requested,

the table was changed to reflect the laboratory description of the soil as a result of

the sieve analysis. The descriptions in the log remained as is, even though the

classifications used also necessitate use of Atterburg limits. 7_ese are the impressions

of the field geologist and will remained unchanged. The reader should note that the

only difference between the USCS classification CL and SM are Atterburg limits. The

grain size distribution is the same.

Comment64: Table 8-2A. Include all units in the notes.

Response: All units have now been included in the notes.

Comment 65: Boring logs. Verify times on Boring Logs and identify the location of samples

submittedfor each analysis. Define gleyed. Identify water elevations if encountered. V

Log VHHC-7 at 2 feet; gravel (GW) mislabeled as silt (ML).

Log VHHC-10 at 5.0 - 5.5 feet; clay (CL) mislabeled as a silt (ML).

Log VHHC-11 at 4.0 - 5.0 feet; clay (CL) mislabeled as a silt (ML).

LOg VHHC-12 at 4 feet; typo- change course to coarse.

Response." Thetimes were accurateexceptfor boringlogs VHHC-IO,VHHC-11,VHHC-12,and
VHHC-13. Thesetimes werenot recordedand havebeen so noted. Thesamples

submittedfor analysishavebeen notedontheappropriatelogs. Gleyedis defined as

a sticky bluish-graysoil layerformed underthe influenceof excessivemoisture.

Whereelevationsweredifficultto determinebecauseof the lowpermeabilityof the

soil material, the holes werenot left open long enoughto allow the water level in the

hole to stabilize. Moistureconditions,for the mostpart, wererecordedon the logs.

All of the changessuggestedfor VHHC-7,VHHC-IO,VHHC-11,and VHHC-12have
beenmade.
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