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1.0 INTRODUCTION

The U.S. Navypreparedtheseresponsesto commentsreceived fromregulatoryagenciesfor the Final

OperableUnit6 RemedialInvestigationReport(OU6RI), MoffettFederalAirfield(MFA),dated

October31, 1994. Commentson the OU6RI werereceivedfrom Mr.MichaelGillof the U.S.

EnvironmentalProtectionAgency(EPA)onNovember23, 1994andfromMr.JosephChouof the

CaliforniaEnvironmentalProtectionAgency(CalEPA), Departmentof ToxicSubstancesControl

(DTSC)onDecember14, 1994.

This response to comments report has been divided into four sections. Section 1.0 presents the

introduction. Section 2.0 addressesDTSC's comments on the Navy's responses to comments on the

OU6 Draft Final RI Report. Section 3.0 presents responses to EPA and DTSC comments on the

OU6 RI. Section 4.0 provides references.

2.0 _NSES TO DTSC'S COMMENTS ON NAVY'S RF_AI_NSES
TO COMMENTS ON OU6 DRAFF FINAL REMEDIAL

INVESTIGATION REPORT

_' Comment 1: The Departmentis not aware of, nor is it part of our guidance, that a hot spot is

defined as a small area of contaminationthatexceeds the site wide average

concentrationby greaterthan 100 fold. Strict applicationof this rule could, in some

cases, lead to a serious health threat, if for example, a residence was cited (sic) over

an undetectedhot spot becauseadjacentsamples failed to meet the 100 fold rule. A

decision to proceed with additionalsampling should be done based on site specific

conditions andnot on an arbitrary rule of thumb thatwe are not awareof.

Response: There appear to be two components to this DTSC comment. Thefirst component

addresses the criteria the Navy used to carry out the hot spot analysis. DTSC

correctly notes that one shortcoming of current EPA and DTSC risk assessment

guidance is the absence of a clear definition of a hot spot. Moreover, regulatory

agencies have not yet developed a sampling strategy or statistical approach to identify

hot spots in remedial investigations. Lacking such guidance, professional judgment

must be applied. For this reason, the Navy (in its response to comments dated

October 31, 1994) stressed the term "byconvention." This term was used

intentionally to indicate that the Navy's definition of a hot spot was not a regulatory

definition, but rather is commonly used in hot spot analyses.
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Although DTSC has suggested during teleconference conversations that it should be

easy to identify a hot spot when one "sees" it, it is impractical to simply "look" at the

data. Objective criteria defining a hot spot must first be established in order to

conduct the initial screen in the hot spot analysis that involves data queries. Without

specific benchmark criteria, the data base cannot be "looked" at in this context.

Contaminant concentration is only one factor that defines a hot spot. The areal extent

of contamination is another. For example, an exceedingly high concentration of a

toxic compound is ubiquitously distributed over much of an OU would not be defined

as a hot spot. This type of contamination would instead be characterized as

contaminant source. Risk associated with the site would accordingly be based on

random contact with the entire source area. The upper 95 percent confidence limit on

the mean concentration (95 UCL) would be calculated based on all the data collected

across the entire OU. However, in the case where a small delineated "hot spot" was

identified within the OU, the risk would not be underestimated as long as data

collected from the hot spot were used to derive the 95 UCL. This is because random

contact with the site is assumed when risk is calculated and more frequent contact

with the "hot spot" is not made more likely simply because it is a hot spot. The

probability of contact with the hot spot is no more nor no less than for any other

region within the OU6 exposure areas. As long as samples were collected from the

hot spot and was used to derive the 95 UCL exposure point concentration, risks would

not be underestimated. In fact, according to EPA (1989) risk assessment guidance,

hot spot data should not be weighted in the risk assessment except when the areal

extent of the hot spot is large relative to the exposure area in the OU or when more

frequent contact with the hot spot is anticipated. Otherwise, small delineated hot

spots should not be invested with any more importance than other areas of the site.

AlthoughneitherEPA norDTSC has defineda hot spot, it should be noted that the

Departmentof Energy (DOE,Order5400.5) has. DOE defines a hot spot in termsof

the areal extentof contamination.Accordingto DOE, the area of a hot spot cannot

exceed25 squaremeters. Whenthe area exceedsthis maximumvalue, the

contaminationis simply considereda source. DOE guidelines,however,do not

,_, specifythe concentrationthatcorrespondsto a hot spot.
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If hot spots do (unknowingly) exist within OU6, they likely have already been

_" accounted for because purposive sampling was carried out rather than random

sampling. With purposive sampling, samples are intentionally collected from those

areas that (presumably) have the highest contaminant concentrations; this would likely

capture all the hot spots in the OU. Whenpurposive sampling data are used to

calculate the 95 UCL, it is incorrectly assumed that the receptor does not randomly

contact all areas of the site, but exclusively contacts only those areas that are

contaminated. When randomly collected data are used to estimate risks, the 95 UCL

and risk correctly represent random exposure conditions that reflect reality.

However, when samples are collected randomlyfor the risk assessment, the likelihood

that a hot spot will be undetected is significantly increased. To identify hot spots

using a random sampling regimen, specific sampling protocols must be coupled with

robust statistical methods. Gilbert (Gilbert 1987) describes several sampling

techniques that if implemented correctly may allow investigators to uncover small

areas of relatively high concentration. If DISC's concerns about potential hot spots

had been communicated earlier, a hot spot approach could have been used even

though purposive sampling was carried out that minimizes the potential for a false

negative hot spot finding.

The secondcomponentof this DTSC commentappearsto addressthe issueof possible

additionalsamplingfor hot spots. AdditionalsamplingshouMbe consideredonly if

hot spotswere clearlyidentifiedin the OU6RI or ifDTSC has reasonto believethat

undetectedhot spots exist. No hot spots were identifiedin the OU6 RI and no

activitiesconductedin OU6 involvedtreatment,storage, or disposalof hazardous

wastes. UnlessDTSC has informationthat hot spots may still exist in OU6, the Navy

has concludedthat the sitehas been well characterizedwith regardto contamination

involvinghot spotsand that nofurther samplingis required.

Consensus was reached among all parties that evaluation of residential exposure in

OU6 was not necessary because it is precluded by the official designation of OU6 as a

wetland. Accordingly, positioning "a residence over an undetected hot spot" is not

applicable to OU6. Additionally, for the aforementioned reasons it is highly unlikely

that there are any undetected hot spots in OU6.
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Comment 2: Due to much cooperation and work between DTSC and U.S. EPA Region IX,

differences between EPA and DTSC risk assessment guidance have been almost

entirely eliminated. It has been long-time policy of DTSC and Region IX, that if a

difference between DTSC and EPA Region IX guidance on risk assessment differs,

then the most stringent guidance be followed, i.e. leading to the highest calculated

risk or to the lowest remedial goals. It is our understanding that federal and state

guidance will be followed regarding risk assessment issues at all closing military

bases. The Navy should not create its own risk assessment policy(s) which would be

in contradiction to U.S. EPA or DTSC guidance.

Response: The Navy has consistently applied both EPA and DTSC risk assessment guidance.

Although DTSC may suggest that the maximum upper-bound risk be calculated, the

EPA specifically requires that an reasonable maximum exposure (RME) and average

risk be calculated and that the upper-bound risk not be calculated. In fact, the EPA

specifically requires that the DTSC approach not be followed because the approach

DTSC is advocating calculates the upper-bound estimate.

EPA definesthe RME risk as the risk that can reasonablyexpectedto occur at the site

(EPA1989). Thefinal calculatedRME risk is intendedto representthe upper 95th

percentile. Whenthe risk estimateis based on all upper-boundand 95thpercentile

exposureparameters, the resultingrisk estimatecan exceed the requiredupper95th

percentilerisk by one to two ordersof magnitude. Whereasthe RME risk is supposed

to representthe reasonablemaximumexposure,the upper-boundrisk is considerably

higher than the rangeof possible exposures.

Although the statement that the "moststringent guidance be followed, i.e. leading to

the highest calculated risk" may be DTSC policy, it is diametrically opposed to EPA

risk assessment guidelines and may be counterproductive to risk management goals.

According to EPA, both average and upper-bound exposure assumptions should be

used to calculate the RME. With regard to choosing exposure variables, EPA (1989)

specifically states (emphasis in original):
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Each intake variablein the equationhas a range of values. For S_erfund

_" exposureassessments,intakevariablevaluesfor a givenpathway shouldbe

selectedso that the combinationof all intake variablesresultsin an estimate

of the reasonablemaximumexposurefor thatpathway. As definedpreviously,

the reasonablemaximumexposure(RME)is the maximumexposurethat is

reasonablyexpectedto occurat a site. Underthis approach,some intake

variablesmay not be at their individualmaximumvaluesbut when in

combinationwith other variableswill result in estimatesof theRME.

Accordingly, maximum values should not be used to calculate the "highest risk," since

the goal of the risk assessment is not to calculate the highest risk. Moreover,

according to EPA, risk management decisions are based on RME risk.

For thesereasons, theNavyhas not "createdits own risk assessmentpolicy which

would be in contradictionto U.S. EPA or DTSC guidance." On the contrary,if the

Navyfollowed DTSC's recommendationto use maximumvalues, the NavyRME risks

would not be calculated,whichwould contradictEPA risk assessmentguidance.

It should alsobe emphasizedthatEPA (EPA1989) believesthat theRME risk already

overestimatesactualsite relatedrisks, stating:

"[A]s in all environmental risk assessments, it already is known that

uncertainty about the numerical results is generally large (i.e. on the range of

at least an order of magnitude or greater) (EPA 1989). _

TheNavy believesthat calculatingthe "highestrisk" by using the maximumvaluefor

each exposurevalue wouldcompoundthe conservatismalready incorporatedin the

RME risk estimateto thepoint that "highestrisk estimate"would not be a meaningful

value and would not reflectactualupper95 percentileexposures.

However, the Navy believes that if it is DTSC's policy to calculate the "highest risk"

based on the "maximumvalue "for each exposure assumption this information will be

included in the risk assessment. However, if the "highest risk" differs significantly

from the RME risk, both risk estimates will be presented separately and qualified with

the appropriate narrative so that all stakeholders clearly understand the significance

of the risk estimates.
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Comment3: An oral RfD for coppercanbe calculatedbased on the criteriaof 1.3 mg/1in drinking

water cited in the 1992, 1993and 1994HealthEffectsSummaryTables.

Response: Although an oral reference dose (RJD)for copper can be calculated from drinking

water criteria, the Navy believes that there are several reasons why it is scientifically

untenable to do so.

• There is no derived RfD value in EPA's Integrated Risk Information System
(IRIS) (EPA 1994a), which is EPA's up-to-date verified toxicity database.

• An Rfl9 has not been derived in EPA "s1994 Health Effects Summary Tables
(I-lEAST) (EPA 1994b), which is EPA's provisional source of toxicity values.

• EPA specifically states in HEAST (EPA 1994b) thatfor copper

"DWCD (drinking water criteria documenO (1987) concluded toxicity data
were inadequatefor calculation of an RfD for copper."

• It is inappropriate to directly calculate an RiD for soil intakefrom a drinking
water criteria value. The acceptable drinking water concentration is based on
soluble copper in drinking water. However, copper in soil is typically bound

,_ in the soil matrix, which largely prevents absorption from the gastrointestinal
tract. Differences in bioavailabUitybetween soil and water must be
accounted for when calculating an RfD.

Based on these reasons, the Navy has concluded that if EPA believes that the data

base is currently inadequate to calculate an Rfl9 for copper, it is inappropriate for the

Navy to independently derive a toxicity based on the same inadequate data base.

However, the Navy will make the calculations DTSC recommends and communicate

the results to DTSC.

Comment4: The DTSChas analyzedsevensplit soil and sedimentsampleswhich were taken on

July 22, 1994. The results showedthatbenzo(a)pyrenewas detectedin all seven

samplesat a concentrationrangeclose to the DTSCsuggestedscreeningvalueof

20 microgramsper kilogram (_g/kg). In addition,benzo(a)pyrenewas also detected

at SSRP-023of 140/zg/kg; therefore, it is appropriatefor the Navy to include

benzo(a)pyreneas a chemicalof concernin the OU6 risk assessment. However, since

most of the previousOU6 "non-detected"PolynuclearAromaticHydrocarbons
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(PAHs)dataareassociatedwithhigherdetectionlimits,it maynotbe possibleto find

_' the realisticconcentrationsof PAHsfor use in conductingquantitativerisk assessment

atthis time. To resolvethisproblem,the Departmenthas suggestedthat the navy

may usemotoroil, JP-5or dieselconcentrationsto estimatethe PAH concentrations

and carrythroughotherRIreportsin MoffettFederalAirfield.

Response: The Navy believes that the resultsfrom the split samples confirm that any potential

PAil contamination in OU6 is insignificant. This comment indicates there may be a

misinterpretation of the summary of the PAIl analysis.

As the summary indicates, benzo[a]pyrene (B[a]P)was detected above the quantitation

limit in only four samples, not seven. Although sample quantitation levels were

significantly reduced for this analysis, the increase in sensitivity was gained at the

expense of accuracy and precision. Even known additions of B[a]P to the samples

(sample spikes) could not be recovered in the quality control analysis.

According to the most recent preliminary remediation goals (PRGs) prepared by EPA

Region 9, the appropriate screening valuefor B[a]P in OU6 should be 260 i_g/kg, not

20 izg/kg. Although 20 l_g/kg may represent DISC's screening value for residential

exposure to B[a]P, as previously mentioned, residential development is not possible in

OU6. Consequently, according to recent DTSCpolicy (DISC 1994), the occupational

screening level should be used for screening and to evaluate the appropriateness of

sample quantitation levels.

All detected concentrations for B[a]P as measured by DISC in the split samples were

far below even the conservative screening values for occupational exposures. In fact,

all concentrations in the split samples were even below the ultraconservative screening

levels for OU6 based on residential exposures. It should also be noted that it cannot

automatically be assumed that PAlls in OU6 are associated with petroleum products.

PAHs can arisefrom incomplete combustion of organic matter including naturally

occurring fires. It is likely that the low levels of B[a]P detected in the split samples

are likely to represent naturally occurring background conditions.

The Navy will make the requested calculations and communicate the results to DISC.
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Comment5: The Navyreasonedthat constructionworkersare not to be consideredreceptorsat

OU6 becauseno constructioncouldoccurbecauseof this OU's designationas a

wetland. Thereforean industrialscenarioshouldbe consideredfor personnelworking

in OU6. This rationaleneeds to be dearly discussedin the risk assessment. DTSC

ordinarilyused a valueof 100milligramsper day (mg/day)soil ingestionfor an

industrialworker workingoutside;a valueof 50 mg/daywouldbe utilized for an

office worker employedindoorson the property. A valueof 100 mg/dayshouldbe
used for the industrialscenarioat OU6 becauseworkerswouldbe outsideand

possiblyin contactwith soils and sediments.

Response: The Navy will modify the narrative to explain in more detail why a residential

exposure scenario was not evaluated in the OU6 RL

The Navy used the appropriate intake valuefor soil ingestion required by both EPA

and DTSC. According to Human Health Evaluation Manual, Supplemental Guidance:

"StandardDefault Exposure Factors" (EPA 1991) and Superfund's Standard Default

Exposure Factorsfor the Central Tendency and Reasonable Maximum Exposure

(EPA 1993), the RME soil intake value for occupational exposures is 50 mg/day.

_' Furthermore, according to DTSC (1992) risk assessment guidelines there is no value

for commercial/industrial ingestion of soil other than 50 mg/day. Both DTSC and

EPA recommend an ingestion rate of 100 mg/day onlyfor residential exposures. Fifty

rag/day is used for commercial/industrial exposures even when workers may come in

contact with soils because the work day is only 8 hours. For example, because it is

assumed residents are exposed 24 hours per day and commercial/industrial for 8

hours per day, daily ingestion rates translate into 4.2 milligram per hour (mg/hour)

for a resident while the commercial/industrial receptor ingests 6.2 rag/hour.

Consequently, it is already assumed that commercial/industrial exposures to soil are

relatively intense. According to EPA (1989) the only exposures where increased soil

ingestion should be assumed is for construction work involving soil excavation.

Construction involving soil excavation is precluded in OU6 because it is a wetland.

Although DTSC supplemental risk assessment guidance requires a value of 50 rag/day

for commercial/industrial exposures, the Navy will recalculate the risks based on

100 mg/day as recommended by the DTSC toxicologist and will communicate the

results to DTSC.

8 044"O2361RRIU6_an°ffett\°u6_nlrirpt" rtc\(D'Ol'95L'_



3.0 _NSE TO COMMENTS

The following sections present the responses to commentson the OU6 Final Remedial Investigation

Report. Section 3.1 presents EPA's general comments andresponses and Section 3.2 and 3.3 present

DTSC's general and specific comments, respectively.

3.1 EPA COMMENTS

Comment 1: The total petroleumhydrocarbons (TPH) section was deleted from the SOILS

SAMPLES section of Chapter4 (Natureand Extent)and should be retained. It was

in the DraftFinal and removed from the Final.

Response: The section on TPH was inadvertently omitted and will be incorporated into the final

report.

Comment2: Table4-6 in the Final (Draft FinalTable4-10) appearsto have mislabeledcolumns.

TPH (oil) in the Draft Final is the sameas TPH (diesel)in the Final. This appeared

to be too coincidental. In my conversationwith Lynn Davies, she said the Final

version (Table 4-6) is the correct version, but the last column'sheader (TPH

extractableas other diesel components)still needsto be corrected. Pleasesubmita

new page.

Response: A newpage willbe submitted.

Comment3: The Navyhas still not addedadditionaltext regarding"acceptablerisk" as youagreed

to, basedon EPA'scomment#12 on the Draftand comment#12 on the DraftFinal.

Response: The Navy apologizes for this oversight and will add the statement that EPA currently

considers a carcinogenic risk between 1E-6 and 1E-4 to be an acceptable risk range

but that EPA Region 9 considers risk in this range to be a potential risk in some

cases. Therefore, EPA Region 9 will consider site-specific data when determining

whether remedial action needs to be taken.
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Comment4: The HazardIndex sectionof Table 6-43 is missing (RecreationalScenariodnhalation

of Particulates). Table 6-50 is repeatedin its place. Pleasesubmitthis part of the

Table 6-43.

Response: The table will be submitted.

3.2 DTSC GENERAL COMMENTS

Comment 1: The purpose of conductinga baseline human health risk assessment is to characterize

the potential adverse health effects, evaluate uncertainty, and summarize risk

information. Many of the statements in this document which only reflect the

preparers (sic) opinion should be placed in a separate appendix or forward (sic).

Statements regarding uncertainty can be place in the uncertainty section.

Response: According to EPA (EPA 1989), the risk assessment should be adequately explained

and the risks qualified so that risk managers and all stakeholders are aware of the

various assumptions underlying the risk estimates. Qualifying risk estimates is

important so that actual site-related can be properly interpreted. In this regard, the

Navy relied exclusively on EPA guidelines and toxicity data bases. Although no

specific references were cited in this comment, the Navy willprovide specific EPA

reference for those comments thought to represent "only the preparer's opinion."

Comment2: Innumerablestatementsaboutthe EPA acceptablerisk range of 10-6 tO 10-4 are made

throughoutthe document. However,the factthat the 10-6level is considereda point

of departureby DTSCwas ignoreddespitepast writtenand verbal comments

requestingthat it be included. Additionally,there are also frequentstatementsabout

how a backgroundstudywas not performedand so the inorganicchemicalswere

includedas chemicalsof concernand they elevatedthe risk eventhoughthey probably

representbackgroundlevels. In fact, as repeatedlymentionedby the regulatory

agencies,the inorganicsbackgroundlevelshave been establishedfor OU2 RI and

there is no needto conductany additionalbackgroundsamplingor expensive

statisticalanalysis.
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Response: The Navy recognizes that a 1E-6 carcinogenic risk level is the point of departure for

'_' DTSC. This information was unintentionally omitted in the last revision and will be

included in the final OU6 RI. Although it is important to include this information in

the RI report, it is also necessary to include risk management information developed

by EPA which is stated in the Comprehensive Environmental Response Compensation,

an Liability Act (CER_4) and in more recent EPA directives. It is also important to

include EPA Region 9 policy.

The Navy concurs that there is no need to collect any additional background samples.

The Navy also agrees thatfor the purposes of the risk assessment, background levels

have been adequately established for the base in general. However, the distinction

between OU6 and the rest of the base must be highlighted because there are likely

significant differences between OU2 and OU6 background levels: This is because

OU2 consists of native soils while dredged fill material comprises much of OU6. The

Navy believes this information is relevantfor OU6 RI investigation and is important to

communicate in the RI report. The Navy will again review the background section of

the OU6 RI report to ensure the narrative correctly explains this distinction and will

_' modify any inconsistencies accordingly.

Comment3: Futurechangesin the documentshouldbe clearlyidentified. This maybe done in

severalways: by submittingrevisedpages with the reasonfor the changesnoted,by

the use of strikeoutand underline, by the use of shadingand italics, or by cover letter

statinghow each of the commentshere have beenaddressed.

Response: The Navywill complywith this request.

3.3 DTSC SPECIFIC COMMENTS

Comment 1: Page 2-2. 3rd Paragraph. Groundwaterwas not considered in this risk assessment.

This is not in accordance with DTSC guidance. It is our understanding that

groundwater for OU6 will be considered in the basewide risk assessment and in the

OU1 and OU5 feasibility study reports.
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Response: Groundwaterwasnot evaluatedin the OU6RI becausethereare no complete

_" pathwaysfor exposure. Thatis, becauseall agenciesconcurredthat residential

developmentwill not occurin OU6due to its wetlandstatus, no wells couldbe legally

installedin OU6. However,as indicatedin DTSC's comment,the Navy will evaluate

groundwaterin the station-widerisk assessmentand in the OU1 and OU5feasibility

study (IS) reports.

Comment 2: Figure 4-9. Severalhigh values of soil lead are noted along Lindbergh Avenue andat

the Northwestcorner of Patrol Road indicating sources of lead contaminationin OU6.

Response: There are no known sources of lead along Lindbergh Avenue and at the northwest

corner of Patrol Road. Since these samples were collected, NASA has excavated the

Lindbergh Avenue storm drain channel and surrounding soil to remediate lead,

chromium, and mercury contamination detected in soil samples there. Consequently,

the concentrations detected in surface soil samples collected in October 1993 do not

represent the concentrations currently present along Lindbergh Avenue. After

excavation lead was detected at 220 parts per million (ppm), 180 ppm, and 170 ppm

in soil samples collected at 20 feet intervals from the north end of the Lindbergh

Avenue storm drain channel. NASA plans to excavate further and resample these

locations.

Lead has been detectedat two locationsalongthe northwestcornerof PatrolRoad

Ditch above the 95 UCLfor OU6. However, these locationsdo not appearto be hot

spots. Lead in the twosampleswasdetectedat 200 and 239 mg/kg, whichwas

approximatelytwice the 95 UCLconcentrationof 127.

TheNavycalculatedthe blood lead levelsbased on an exposurepoint concentrationof

200ppm using the Californialead model. The resultsshowedthat the expected95

percentileblood lead level concentrationin childrenis 4.9 microgramsper deciliter

(l_g/dL),which is belowthe benchmarktoxic levels of either 10 or 15 Ixg/dL.

Additionally, EPA generally considers soil concentrations of 500 mg/kg to be potential

triggering levels. Lead concentrations below 500 mg/kg do not typically warrantV
remediation at most sites.
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Comment3. Figure 4-12. A high soil nickel value is noted closed to a location to where a lead

value was noted. Does there appear to be a source of contaminationfor these high

values?

Response: Thereis a typographicalerror correspondingto sample$SLA-O03. Thenickel

concentrationat this locationthatwas reportedas 1,210 mg/kg shouldhave been

92.7 mg/kg. As noted in theprevious response,however, the soil at this location is

targetedfor removaldue to the elevatedleadconcentrations.

Comment 4: Page 6-10. 1st Paragraph. The second to last sentence of this paragraph is unclear as

to what actually was done especially regarding exposure parameters.

Response: This section will be clarified and will detail how exposure parameters were selected.

Comment 5: Page 6-11. 1st Paragraph. To reiterate a point we made in DTSC's comments on

March 4, 1994, we observed many individuals running, walking, roller blading and

biking during our site visit in February 1994. It appeared that individuals use this

area as part of regular fitness program and may use the area for this purpose up to

five days per week, perhaps more for individuals living nearby who also work on the

base.

Response: Althoughit ispossible that a recreationalreceptorcouldbe exposedto contaminants

in OU6for 5 daysper week, it is highlyunlikely. Thus, risksbased on 5 daysper

week wouldlikelyrepresentthe upper-boundor maximumestimateof risks that may

be unreasonable,and does not representthe RME risk.

Accordingto EPA (EPA1989),RME risks calculatedin the baselinerisk assessment

are intendedto representthe lifetimerisksfor the same individual. AlthoughDTSC

may have observedmanydifferent individualsin OU6 at any giventime, the number

of individualsobservedis not germaneto the risk assessment. Whatis importantis

consistentlyobservingthe same individualin OU6 over theperiod of 30years. Thisis

becausethe calculatedRME risk representsthe risks to a single individualover the

exposureduration. As specificallyexplainedin EPA (1989)risk assessmentguidance

(emphasisin original):
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Oncereasonableexposurepathwaycombinationshavebeen identified,it is

_, necessaryto examinewhetherit is likely that the same.individualswould

consistentlyface the RMEas estimatedin Otapter 6. Rememberthat the RME

estimatefor eachexposurepathway includesmany conservativeand upper-

boundparametervaluesand assumptions(e.g., upper95th confidencelimit on

amountof wateringested,upper-bounddurationof occupancyof a single

residence).

The Navyhas concludedthatalthoughmanydifferentreceptorshave beenobservedin

OU6, it is unreasonableto assumethat the same recreationalreceptorwill

consistentlyconducthis or her recreationalactivitiesin OU6for 5 days a weekfor

52 weeksa yearfor 30 years.

Most recreationalreceptorsvary theiractivitiesand are not consistentlyexposedto

the samegeographicallocationover their lifetime. Even the most activerecreational
receptor will not likely be continuously exposed to OU6 at the same exposure

frequencyand durationas they get older. For example,it is unlikelythat aperson

who startsjogging in OU6at 20 years of age, will beginjogging in OU6for 5 days a

_,, weekevery weekduringthe year (regardlessof weatherconditions)for 30 years

withoutrespiteuntil the receptoris 50 years of age.

The Navy believes the assumption of recreational exposurefor the same individual at 3

days per weekfor 30 years is conservative and represents the RME exposure.

However, the Navy will recalculate the risks in response to DISC's request and will

communicate the results to DISC.

Comment6: Page 6-13. LastPara_ra_nh.Unlessmodelingresults are availableto documentthe

assertionthat "volatileorganiccompounds(VOCs)in OU6 will be completely

volatilizedin the near future", the inhalationpathwayfor VOCsshouldbe included.

The facilityhas been has been alreadytransferredto NASAand thus the future

scenariois in fact now occurring.

Response: All VOCs were detected at extremely low concentrations. In fact, at the

concentrations detected, VOCsposed virtually no risks as estimated based on the

predominant exposure pathways. Risks ranged between 1E-8 and 1E-16for VOCs.

These risk levels are two to 10 orders of magnitude less than DISC's point of

departure.
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Based on the extremelylow VOCconcentrationsand estimatedcurrentrisk, the Navy

_' did not believemodelingof VOCexposurepoint concentrations,which can be labor

and timeintensive,waswarrantedor necessary. Accordingto EPA guidance,

evaluationof VOCinhalationis includedin the risk assessmentwhen receptorsare

expectedin buildingswith crawlspaces or basements. VOCsare includedin these

cases becausethey can be trappedand concentratein these areaswhen evaporation

occursthroughthe vadosezone. However,theseexposurepathways are incompletein

OU6becauseno residentialhousingor businessoffices will be built in OU6.

Althoughmodelingcan be carriedoutfor VOCsin OU6, the modeledconcentrations

willbe extremelylow becausethe extremelylow concentrationsdetectedin the vadose

zone would be evenfurther reducedaftermixingwithambientair at the ground

surface.

However,modelingwillbe conductedto eithersubstantiatethe assumptionthat VOCs

will quicklyevaporateor the Navywill determinean exposurepoint concentrationfor

inhalationof VOCsand calculatethe associatedrisks.

Comment7: Page 6-16, LastParagraph.After readingthis paragraphwe had difficultyin

understandingexactlywhat was done with regards to soil/sedimentexposure.

Tables 6-6 and 6-15 indicatean exposurefrequencyof 250 daysper year for the

occupationalreceptor and 156daysper year for recreationalexposure;both of these

receptorsshouldbe consideredto be exposedto soils and/or sedimentsfor 250 days

per year.

Response: Exposurefor occupationalreceptorswas assumedto be 250 daysper year. However,

the 250 daysper year was dividedbetweenthe annualwet and dry seasonswith

regardto exposureto soil, surfacewater, and sediments. Thisapproachwillbe

further clarifiedin the exposureassessmentnarrative. For recreationalexposures,

156 daysper year likely representsthe RME.

Comment8: Page 6-20, 1stCompleteParagraph.To our knowledge,dermal absorptionof

inorganicsis not generallyconsideredto be insignificant. DTSCguidancespecifies

that a value of 1% dermalpenetrationbe used for inorganics,exceptfor arsenicand

cadmiumwhere specificmeasuredvaluesof 3% and 0.1% respectivelyare available

(DTSC, 1994).
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Response: One of the most importantfactors in evaluating dermal absorption is the particular

_" mineralogic form in which each inorganic chemical exists in OU6 soils. The

conservative values suggested by DISC are values presented in the Preliminary

Endangerment Assessment (PEA) guidance (DISC 1993), which is intended only to be

used for screeningpurposes and not used in a baseline human health risk assessment

(I-IHRA). Furthermore, the values suggested by DISC deviate from EPA guidance and

are likely to be upper-bound estimates corresponding to dermal absorption for

inorganic chemicals in the pure form.

Nevertheless, the Navy will recalculate the risks in response to DISC's request and

will verbally communicate the results to DISC.

Comment9: Page 6-22, 4th Para_aph. The possible essentiality of arsenic is still controversial,

the Departmenthas not heardof any evidence in humans. It is our understandingthat

the substitutionof arsenic for phosphorousin biochemicalreaction is a proposed

mechanism for arsenic toxicity and is not known to be associated with any essential

requirementfor this element.

Response: The description of arsenic toxicity was taken directly from EPA guidance (EPA 1989)

and toxicity data bases. For example, the Health Assessment Document for Inorganic

Arsenic (Final Report, EPA 1984) states:

Furthermore,thereappearsto be a nutritionalrequirementfor low levels of

arsenic in certainexperimentalanimalsand this may also be the casefor man.

Numerouspeer reviewpublications(Ankeet al. 1978, Nielsenet al. 1974, Nielsen

et al. 1978, Underwood1977, Uthuset al. 1983, and Schwartz1977)have identified

manypathologicalchanges in experimentalanimalsfed arsenic-deficientdiets.

Althoughtheputativephysiologicalrole has yet to be determined,these

dose-dependentpathologicalchangesindicatethat trace levels of arsenicmaybe an

essential componentof a healthydiet. TheNavyrelied exclusivelyon EPA toxicity

informationin the descriptionof arsenictoxicity.
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Thespecificbiochemicalmechanismfor theputative essentialnature as well as the

tumorigenicmechanismhave not been established. However,some expertsbelieve

substitutionof arsenicfor phosphorusin somebiochemicalreactionsis essential. The

etiologyof skin and lung tumors,on the other hand,presumablyinvolvesa direct

interferenceof repairor replicationof DNApossibly due to substitutionof arsenicfor

the structuralform of phosphorusin the DNA backbone.

The narrativewill be modifiedor the referenceto phosphorus deleted.

Comment 10: Page 6-23, 1st Paragraph. The last sentence of the paragraph at the top of page 23

could be true for any substance, not just arsenic. Please simply report the results of

the assessment (please also see General Comment No. 1).

Response: Although it may be applicable for any chemical, this is a direct quote from the EPA

Integrated Risk Information System (IRIS) data base (EPA 1994a), which the Navy is

required to use in the HHRA for developing the toxicity profiles. The specific EPA

reference was mistakenly omitted, but will be added. The Navy intended to present

this toxicity information not to mislead or diminish the toxicity of arsenic, but to

communicate to the readers the uncertainty underlying the EPA-derived toxicity value.

Comment11: Page 6-29, 2nd Paragraph. The lasttwo sentencesof this paragraphstatesthat

reductionof hexavalentto trivalentchromiumin vivo is a significantdetoxification

mechanism. Althoughmaybe true in general, it is our understandingthat the toxicity

(especiallycarcinogenicity)of hexavalentchromiumoccurs after the hexavalent

speciesis absorbedacrossthe cellularmembraneandthen reducedto the trivalent

form. The cellulardamagebeing accomplishedby the trivalentform or some

transientpartiallyreducedintermediatespeciessuch as Cr +4 that occurs along the

pathwayof reductionfrom the hexavalentto the trivalentstate.

Response: Trivalentchromiumis an essentialnutrientand is not the carcinogenicform. The

reductionof hexavalentchromiumto trivalentchromiumacts as theprimary

detoxifyingmechanism. As stated in theAgencyfor ToxicSubstanceandDisease

Registrytoxicologicalprofilefor chromium(ATSDR1992):
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In the lungs, chromium(W)can be reducedto chromium(Ill)by ascorbate.

_r' The reductionof chromium(VI)by ascorbateresults in a shorterresidencetime

of chromiumin the lungs and constitutesthefirst defenceagainst oxidizing

reagentsin the lungs.

A similarprotectivebiochemicalreactionoccurs in the gastrointestinaltract. As

statedbyATSDR (1992):

Thefirst defense against chromium(VI)after oral exposure is the reduction of

chromium(Vl) to chromium(Ill) in the gastric environment where ascorbate

also plays an important part (Samitz 1970).

Another P-450 mediated chemical reaction can involve the reduction of chromium(W)

to chromium(V) through a one-electron transfer. Reactions of chromium(V) and DNA

have resulted in DNA adducts that may be the initiating carcinogenic mechanism.

However, this pathway does not involve trivalent chromium.

The Navy believes the description of chromium toxicity is correct.

Comment12: Page 6-30, 3rd Para_aph. It is our understandingthat copperpoisoningoccurs in

individualsafflictedwith Wilsonsdisease,a specificinheritedmetabolicdisorder.

However, chroniccopperpoisoningin general(especiallyfrom environmental

exposure)is not referred to as Wilsonsdiseaseunlessit specificallyoccurs in an

individualcarryingthe geneticdefect.

Response: The Navy regrets the typographical error regarding the description of Wilson "s

disease. The sentence should have read: "Chronic copper toxicity is usually manifest

only in Wilson's disease which is an inborn metabolic deficiency caused by a

metabolic defect." This sentence was intended to convey that chronic copper toxicity

is rarely seen due to normal homeostatic mechanisms, but that some individuals

lacking the copper-binding ceruloplasmin protein may be genetically predisposed to

copper-induced pathological changes. The paragraph will be modified accordingly.
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Comment13: Page 6-31.1st TwoSentences. AlthoughanRfD is not availablefor copperon IRIS,

the 1994HEAST(EPA 1994b)list the drinkingwater standardof 1.3 rag/L,basedon

gastrointestinalirritation,underthe oralRfD for copper. An RID for riskassessment

purposescanbe derivedbasedon the valueof 1.3 mg/Lby assuming2 litersof water

consumptionper dayand a 70 kgbodyweightindividual.Pleasesee commentbelow

for Table50 regardinghierarchyof toxicitycriteria.

Response: See Navy's response to DTSC Comment 3, Section 2.0.

Comment 14: Page 6-36, 3rd Para_aph. The bulk of the evidence supporting nickel's

carcinogenicity has come from studies of workers exposed to nickel refinery dust

which is mainly composed of nickel subsulfide and nickel oxide. In addition, nickel

subsulfide was carcinogenic in inhalation studies in rats. The subject paragraph could

be read as implying that nickel carbonyl is the only nickel compound that has been

implicated as carcinogenic.

Response: The Navy did not intend to imply that the only carcinogenic form of nickel is nickel

carbonyl. The toxicity profile will be clarified.

Comment 15: Page 6-37.4th Para_aph. This paragraph states RfDs have not been derived for

PCBs; IRIS currently lists RfDs for Arochlor 1016 Arochlor 1248.

Response: IRIS (EPA1994a)also lists an Rflgfor PCB 1254. Thetoxicity informationwill be

modified.

Comment 16: Page 6-39. 1stParagraph.DTSCdoesnotlist cancer slopefactorsfor any

compounds. DTSCuses criteria developedby the Officeof EnvironmentalHealth

HazardAssessment(OEHHA)of Cal/EPA. OEHHAhas recentlypublisheda revised

list of potencyEquivalencyFactors for PAHs.

Response: The correct California agency responsible for developing cancer potency factors will

be referenced.

V
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Comment17: Page6-39, 2nd Paragraph.It is sulfurand notphosphorousthat seleniumsubstitutes

_, for in certainbiochemicalreactions.If there were a hemostaticmechanismfor

maintaininga certain level of seleniumin the body, seleniumwouldnot accumulatein

exposedindividualsand seleniumtoxicitywouldnot occur.

Response: Although selenium does substitutefor sulfur in the glutathione peroxidase enzyme

Oilaassen, Amdur, and Doull 1986), it can also replace phosphorus. According to

Casarett and Doull (1975):

Whilethe biochemicalrole of seleniumas an essentialelementis not clear,

seleniumcan replacephosphatein certainreductases.

Furthermore, a homeostatic mechanism operates to maintain low levels of selenium

but it can be overwhelmed. According to Klaassen, Amdur, and Doull (1986):

Within certain physiological limits, the body appears to have a homeostatic

mechanismfor retainingtraceamountsof seleniumand excretingthe excess

material. Seleniumtoxicityoccurswhen the intake exceedsthe excretory

capacity (McConneland Portman1952;SchroederandMitchener1972).

The toxicity narrative will be expanded to incorporate DTSC's comment on sulfur
substitution.

Comment18. Page 6-43, 3rdParagraph. As indicatedaboveunder GeneralCommentNo. 2,

numerousstatementsabout the EPA acceptablerisk range of 10-6 tO 10-4are made

throughoutthe document. However,the fact that the 10-6level is considereda point

of departureby DTSCwas not includeddespitepast written and verbal comments

requestingthat it be included.

Response: This information was omitted and will be added to the final RI.

Comment19. Page 6-45. 1stParagraph.The last two sentencesin the paragraphstate that the EPA,

as comparedto DTSC, carcinogenicrisks for the particulateinhalationpathwaydiffer

becausethe inhalationCSF for arsenicis 50 (mg/kg-day)-1for U.S. EPA and

12 (mg/kg-day)-l for CAL/EPA. In fact the differencesbetweenthe two are small

sinceEPA also appliesan inhalationabsorptionfactor for arsenicof 0.3 to the arsenic

inhalationCSF to producean effectiveinhalationCSF of 15for the compound.

20 04a4r236IRRlU6amoffett\oua\fialrlrpt.rtc\03-O1-95W_r



Response: This additional information will be added to the discussion.

Comment 20. Page 6-45.2nd Para_aph. The third sentence states that the carcinogenic risks are

most likely overestimated. Such statements appear throughout the document. Indeed

the reader may wonder why the document was prepared at all given the number of

such statements. We feel these types of statements are opinions and do not properly

belong in the main body of the risk assessment which we understand is being prepared

using DTSC/U.S. EPA guidance. Statements about uncertainty can appear in the

uncertainty section. We feel other statements reflecting the preparers (sic) opinion

belong outside the main body of the risk assessment in an appendix or foreward where

the preparers opinions are dearly identified and separated from regulatory agency

guidance.

Response: The statement in the RI, while correct, is a qualification of the risk estimates. As

such, it does belong in the uncertainty section as DISC suggests. It will be moved

and inserted into the exiting narrative.

It should be noted that the purpose of such statements is to inform the risk managers

and stakeholders that, due to the conservative assumptions made in the risk
assessment, it is highly unlikely that risks were underestimatedfor the RME receptor.

The Navyhas confidencethat theperson readingthe RI will not "wonderwhy the

documentwasprepared at all," but rather willfeel confidentthat the Navy conducted

the risk assessmentaccordingto DISC and EPA guidanceand used conservative

assumptionsto estimaterisk. Withregardto DISC and EPA guidance,the Navy

believesthatprecise risk estimatesfor actualexposuresare not generatedby simply

usingDISC and EPA guidance. BothDISC and EPA advocateusing conservative

exposureassumptionsthat compoundthe conservatismof the risk assessment. The

intentof DISC and EPA risk assessmentguidanceis to ensure that risks are not

underestimatedfor the RMEor averagereceptor.

Comment21. Pa_e6-48.4th Para_h. As mentionedin DTSC's commentsof March 4, 1994,the

Departmenthas its own lead model. Althoughits use is not necessary in the current

risk assessmentfor OU6, the DTSClead spreadsheetmodel shouldbe used in risk

assessmentsfor other operatingunits for which lead is a contaminantas well as in the

basewiderisk assessment. The DTSClead spreadsheetcanbe obtainedby callingthe
number916/327-2500.
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Response: The Navy will use the California lead model in all future risk assessments at MFA.

Comment22: Page 6-51.6th Paragraph: Please see GeneralCommentNo. 2 andSpecific Comment

No. 20. We feel this paragraphmay raise many questionsamong the risk managers

and stakeholdersabout the validity of the entire process. Paragraph6 is like a

summationthe entire risk assessment. In essence this paragraph implies the entire

risk assessment is invalid. As it is mentionedabove, the inorganicsbackgroundlevels

have been established for MFA and thus would greatlysimplify OU6 risk assessment.

Response: The purpose of the risk assessment is to estimate the RME and average risk associated

with OU6. However, it is also important assure the reader that the risk estimates are

not precise estimates of risk under likely exposure conditions. O_aracterizing the risks

in such a manner gives the public the assurance that risk estimates are conservative

and are not best estimatesfor the average receptors.

Comment 23: Page 6-52, 2nd Paragraph: Please see Comment No. 18. The value of 1.1E-04 for

total carcinogenic risk for the future occupational risk scenario is well beyond the

point of departure for carcinogenic risk of 10-6 used by DTSC. Decisions about

_' acceptable risk are decisions made by DTSC and U.S. EPA, it is inappropriate for the

Navy to attempt to make this decision.

Response: According to the Federal Facilities Agreement (FFA), the Navy is a full and equal

partner in all risk management decisions at MFA. The narrative describing

acceptable risk levels discussed in the are taken from the CERCLA, which the Navy is

required to recognize according to the FFA. It should be noted that the text in the

OU6 RI does not significantly differ from the narrative in past RI reports reviewed and

approved by both DISC and EPA Region 9.

It is unclear what specific modifications DISC is requesting in this comment.

However, the Navy will include additional risk management information in this section

if DTSC provides detailed suggestions.

Comment24: Table6-6: Thereferencecited(EPA 1993c,Statementof Work for Organic

Analysis)is notan officialagencysourceof informationonexposureassessmentfor

the futureaverageoccupationalexposurescenario. It concernsmainlychemical

_' analysisnot exposureassessment.
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Response: This typographicalerror will be corrected.

Comment25: Table 6-7: The table appearsto have the rows out of alignment(bodyweightof

1.0 E-67). DTSCspecifiesa value of 5800square centimeters(cmz) for body surface

area and 1.0 for soil adherencefor both the currentand futureoccupationalscenario

the appropriatecorrectionsshouldbe made in the table and the calculations.

Response: The tablealignmentwillbe corrected.

Comment26: Table6-8: Pleasesee CommentNo. 24. The DTSCguidancespecifiesa valueof

20 cubic metersper day (ma/day)as the inhalationrate for an industrialscenario.

Response: The intakevalue of 1.25 m3/daycorrespondsto a daily intake of 30 m_/daywhich is

more conservativethan 20 m3/day. If DisC feels 30 m3/dayis too conservative,the

Navy willmodify the inhalationrate.

Comment 27: Table 6-9: For the futureoccupational exposure scenario, the exposure time should

be 8 hours/day. As per DTSC earlier comment the volatile chemical inhalationV

pathway needs to be included for the future occupational scenario.

Response: The exposuretimefor future occupationalexposureswas assumedto be 8 hoursper

day as shownin Table6-6 and 6-8. It was assumedthat the occupationalexposureto

surfacewater wouldbe limitedto 1 hourper day. TheNavy's responseto possible

inhalationof VOCswaspresented in the responseto DISC specificcomment6.

Comment28: Table 6-12: Doesdermalcontactwith surfacewater implyswimmingor wading? If

so, the body surfacearea of 5800 em2 is too small. A whole body surfacearea value

of 23,000 cm2 as specifiedin DTSC (1992)guidanceshouldbe used for recreational

exposure.

Response: Although OU6is classifiedas a wetland, the surfacewater neverreachessufficient

depth to eitherswimor wade. Infact, the 5800 cm2surface area isprobably

conservativebecausethe waterlevel in OU6 rarelyexceedsapproximately6 inches,

correspondsto the surfaceareabelowthe ankle. Thesurface area of the lower leg

does not even approach5800 cm2. Additionalexplanationwill be added to the text.
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Comment29: Table6-13: Pleasesee CommentNo. 5. Givenour observationson our sitevisit we

feel manypeopleexerciseregularlyon site anda valueof 250 days/yrshouldbe used

for the recreationalexposure.

Response: Although _ people may exercise regularly in OU6, the same individual will not

likely exercise 5 days a week, each week consecutively, for 30 years in OU6. Please

see response to DISC specific comment 5.

Comment 30: Table 6-14: DTSC specifies a value of 1.0 for a soil adherencefactor. The reference

EPA 1992d given in this table is not listed in the reference section. Please see our

earliercommentregardingreferenceEPA 1993c.

Response: The reference will be corrected.

Comment31: Table 6-39 and 40: Despite the statements made in the documentaboutcancer risk

for the site arising from backgroundlevels of inorganic constituents,an inspection of

these tables reveals that for the futureOccupationalScenario, the scenario with the

highest cancer risk, the majorityof the risks is contributedby two related industrial

_, compounds, Arochlor 1254 and 1260. Most of the remainingrisk is contributedby

arsenic. The range of values reportedfor arsenic in soil, 2.4 to 11.3 ppm, does not

seem incongruentwith backgroundlevels of arsenic seen at other Bay area sites. It is

unfortunatethat availablebackgrounddata was not used so thatthis observationcould
be verified and used in the risk assessment.

Response: The Navyconcludedthat it was scientificallyuntenableto assumebackgroundlevels

for OU6and OU2 are comparabledue to the differentsoil types. Althougharsenic

levelslikely representbackgroundlevels, the Navy couldnot make this unequivocal

assumption.

Comment 32: Table 50: Copper was not included in the hazard index calculations, evidently

because the RfD for this compound is not listed on IRIS. DTSC has commented on

this in March 4 letter. Please also see out comment above about an RfD value for

copper in the HEAST manual. DTSC guidance is very clear that in the event an RfD

is not available on IRIS, then HEAST should be consulted. For chemicals not

available in HEAST the DTSC toxicologist assigned to the site should be contacted.

Response: See Navy's response to DISC specific comment 3, Section 2.0.
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