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MOFFETT FIELD

SSIC NO. 5090.3

Responses to Comments from EPA
_, (dated May 26, 1993)

Baseline Risk Assessment
Draft Remedial Investigation Report
Operable Unit 5: East Side Aquifers

Naval Air Station Moffett Field
Mountain View, California

General Comments:

1. Only the sample aliquots collected for inorganicanalysis have been filtered. Sample
aliquots for organics have not been f'fltered,so no impact on volatile organic
compounds (VOCs) datawould have occurred. All samples at all sites and for Phase I
and Phase II RIs were collected in the same fashion. Some of the samples collected
aside from the RI (Building 29 investigation) were not filtered, but those data are not
partof the OU5 data set and were tested separatelyin the West Side Groundwater
CharacterizationReport. A statementwill be added to Section 6.2.1.1 ot_the text to
clarify that samples for inorganic analysis had been filtered.

2. "Frequency of detection" is one of the criterion applied in the selection of chemicals
of potential concern. Chemicals were eliminated if they were detected in 5 percent or
less of the samples from the site. As stated in Section 6.2.2 on page 6-14, chemicals
classified as known human carcinogens (Class A) were not eliminated from the f'mal
list of chemicals on the basis of the frequency of detection or concentration.

3. Surface waterdata and an assessmentof humanhealth risk due to surface water
contaminationfrom Moffett Field will be presented in OU6. The duck meat ingestion
scenario will be removed from OU5.

4. As described in Section 6.3.2, the pathway of inhalation of volatile chemicals during
home uses is among the exposure pathways considered for the risk assessment. The
list of pathwaysis presented on page 6-45 of the DraftRI Report.

Because inhalationof volatiles was selected as a viable pathwayfor the future
residential scenario,a descriptionof the exposuremodel is included in Section 6.3.3.1
on page 6-49. A discussion of the exposure parametersfor this pathway appears in
Section 6.3.3.2 on page 6-51. The pathwayfor inhalationof volatiles duringfuture
residential use was evaluated for the following sites: 3, 4, 5 South, 5 North, 6, 7, 10
and 11.

5. Although Sites 1, 2, and 11 are not mentioned specifically, potential exposure
pathways for ecological receptorsare discussed in Section 6.7.3 on page 6-74 of the
Draft RI Report. A statement regarding the distinction between treatment of this
pathway for human health purposes versus ecological purposes will be added to the
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discussion in Section 6.3.2 on the identificationof potential exposure pathways to
_, furtherclarify. A reference to the site-wide ecological risk assessment will be added

to the texL

6. An environmentalassessment for OU5 is presentedin Section 6.7 of the Draft RI
Report. Because the groundwaterthat makes up OU5 does not discharge to the
surface within the confines of OU5, the environmentalassessment is limited to a
review of potential receptors and a qualitative assessment of the potential for adverse
impacts. A complete ecological assessment will be provided in the site-wide
ecological assessment. Reference to the ecological assessment will be added to the
text.

7. The risk management statements presented in the discussion of summary and
conclusions in Section 6.6 will be deleted.

8. As stated in Section 4.2.1, the four monitoring wells located within the west side of
AI-, A2-, B2-, and C-aquifer zones were selected as background wells f?r OU5.
These wells include: W14-04(A1), W14-06(A2), W09-40(B2), and W09"-03(C). The
wells were chosen on the basis of their geographic position upgradient of known
sources on Sites 8 and 9 (IT, 1993) and the low concentrations of VOCs and total
dissolved solids (TDS).

Each monitoring well, with the exception of W09-40(B2), was installed during Phase I
field activities. Following installation, all wells were sampled monthly for 3 months
and then quarterly for three quarters. The monitoring wells, were sampled again during
the final three quarters of Phase II. Inorganic parameters were analyzed during the
f'wst three monthly sampling events of Phase I only. Subsequent samples were
analyzed for VOCs and total petroleum hydrocarbons (TPH).

This explanation of the background monitoring well selection will be added to the text.

9. OU5 is defined as the groundwater in the AI-, A2-, B2-, B3- and C-aquifer zones
underlying the eastern portion (i.e., east of the western runway border) of Moffett
Field. The identification of potential exposure pathways is limited to those pathways
that involve groundwater underlying the sites in OU5 (Sites 1, 2, 3, 4, 5, 6, 7, 10, 11,
13, 15, and 19). OU6 is defined as the wetlands north of the site.

When the first draft of OU5 was written, the objective of OU6 was to perform an
ecological assessment of the wetland areas; therefore, the human health exposure
pathways were treated in OU5. The current exposure pathway for duck ingestion was
included in OU5 to address concerns that contaminated groundwater would impact
nearby surface waters. Evaluation of this pathway was also incorporated in response
to public concerns. The pathway for human ingestion of duck meat was treated in a
quantitative fashion; impacts of potentially contaminated surface waters upon the
ducks were discussed qualitatively in Section 6.7. Because OU6 is now intended to

_' address human health risk and the site-wide ecological assessment is intended to
address ecological risk, the duck meat ingestion scenario will be deleted from OU5.
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10. A conceptualmodelof the potentialexposurepathwaysassociatedwith OU5 will be
provided.

11. The exposure models used to estimate chemical concentrations in indoor air via
volatilization from groundwater and in homegrown vegetables via uptake of chemicals
from groundwater are described in AppendixE. The rationale for selecting these
models will be added to the discussion of exposure models in Section 6.3.3 and
expanded in Appendix E. No model will be provided for estimation of duck meat
ingestion because this scenario has been deleted from OU5.

12. Section 6.2.3 of the Draft RI Report includes a discussion on the chemicals of
potential concern for each site. Each of the site-specific discussions contains a
reference to a corresponding table. The table summarizes the detected chemicals,
frequencies of detection, concentration ranges, corresponding background
concentrations (if applicable), the arithmetic mean, the standard deviation, the 95
percent upper confidence limit of the arithmetic mean, category of selection for
chemicals of potential concern and reason for exclusion (if applicable). Each table is

. . . . . I_-_,

further broken down by aqmfer. This mfonnalaon appears m Tables 6.2-1 through 6.2-
10.

Table 6.5-2 consists of chemicals that have contact-required quantitation limits
(CRQLs) associated with risks above the lower limit of acceptable risk. This
explanation appears in Section 6.2.5 on page 6-32 of the Draft RI Report.

These chemicals were carried through calculations representing the pathway for
drinking water ingestion at the CRQL concentrations to evaluate potential false
negatives (PFNs). The drinking water pathway was selected because it represents the
most likely pathway at the site. It is also anticipated that the drinking water pathway
is the most significant pathway of OU5. Additional text will be added to the
explanation of PFNs in Section 6.3.2 on page 6-48.

The results of the evaluation of the PFNs appears in Section 6.6 on page 6-68 of the
Draft RI Report. An explanation of the results will be added.

Specific Comments:

1. A statement will be added to the text to clarify that groundwater is contributing to
surface water primarily at the lift station (Building 191) and any resulting exposure
pathways will be evaluated as part of OU6.

2. The ultimate objective of the baseline risk assessment is to provide a basis for
determining if remediation is necessary. Remediation would likely be targeted at
specific site areas and in specific aquifers. Therefore, the chemicals of potential
concern are selected on the basis of individual sites and aquifer zones to direct the

_' remediation decisions for those sites and aquifers that present risks exceeding the
acceptable risk range. This rationale will be added to the text.
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3. The RIwas conductedas describedin the PhaseI andPhase11SamplingandAnalysis
Plans. Thepresumptionis that the plans,whichwereapprovedby the regulatory
agencies,wereadequateforcharacterizingriskin areaswhereit is reasonablypossible
thatrisk is elevated. Uncertaintyincreaseswithsmalldatasets, butfor sites where
tittleor no samplingoccurredin someaquifers,that uncertaintywas considered
acceptable.

4. No monitoringwells were installed specifically for Sites 13 and 15, so site-specific
risk assessment cannot be performed. Site 13 is immediatelyadjacent to Site 6 and
the risk associated with the groundwaterat Site 6 is an adequaterepresentationof risk
for Site 13 groundwater. Site 15 is not directly monitored, although two of the Site 15
locations (sump 63 and separator54) are in the areas of Sites 7 and 6. Site 15 will be
sampled in the petroleum-related sites investigation to determine if any groundwater
releases have occurredfrom Site 15 locations. Pages 6-5 and 6-14 will be corrected
by adding these explanations.

5. The evaluationof metalconcentrations,comparisonto backgroundlevel_,and
evaluationof the impactof salt watermetalsis discussedin detail in Se_ffon4.2,
Evaluationof OU5 AnalyticalData,and will not be presentedagainin Section6.2.4.

Section 5.3, Routes of Transport of Organic Compounds, and specifically Section
5.3.2, ContaminantMigrationfrom OU1 to the Al-aquifer zone, discuss the potential
for movement of organic contaminantsfrom landfill leachate to groundwaterand

_B, surface water. A section entitled Interactionof Leachate and Groundwater (Section
5.3.3), will be added. Section 5.3.3 will state that the potential migration pathways for
leachate inorganics is the same as those discussed in Section 5.3.2; that is, no
pathway is believed to exist at Site 1, but the lift station near Site 2 creams a pathway
to surface water. Contamination of groundwater by surface water is considered to be
highly unlikely.

6. The purposeof this paragraphis to explain the elimination of chemicals from the list
of chemicals of potential concernon the basis of frequencyof detection. The
reference to carbon tetrachloridewas intended to serve as an example. To avoid
confusion between the West Side GroundwaterCharacterizationand OU5 reports, the
reference to carbon tetrachloridewill be deleted.

7. Chemicals that have CRQLs associated with risks above the lower limit of acceptable
risks were carried through the risk assessment separately. The CRQLs and risk
estimates for the chemicals in this analysis are provided in Table 6.5-2. A reference
to this table will be added to the text on page 6-32.

8. Only one active well is used for agricultural water on Moffett Field. The irrigation
well (24D01) is located in the southeastern corner of Moffett Field. Reference to this
well and its location will be added to the text on page 6-32.

As stated on page 6-46 of the Draft OU5 RI Report, the agricultural well is used for
irrigation of crops and watering golf greens. This well draws water from the C-
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aquifer.Thiswell is periodicallysampledby MoffettFieldpersonnel.Groundwater
contaminantshavenot beendetectedin thewell (IT, 1993). Furthermore,thiswell is
upgradientfromsourcesatOU5. Therefore,potentialexposurepathwaysassociated
with this well werenotevaluated.

9. A conceptualmodel of the potential exposure pathways associated with OU5 will be
added.

10. The duck hunting scenariowill be deleted from the OU5 baseline risk assessment.
Refer to the response to General Comment9 for a complete explanation.

11. The discussion in the referenced paragraphwas intended to review the various
definitions of potable water standardson the basis of TDS concentrations. The
paragraphwill be revised to clarify the TDS value that was used for comparison in
this assessment.

12. The following discussion will be added to the text: Background metals v_ereevaluated
on the basis of data from four backgroundmonitoringwells W14-14(A1), W14-
06(A2), W09-40(B2), and W09-03(C). As stated on page 6-32, metals that were
excluded as chemicals of potential concernhave also been carriedthroughthe risk
assessment separatelyfrom the chemicals of potentialconcern. The results are
presented in Table 6.5-1.

Due to analytical constraints, it is possible for chemicals that have not been detected
to contributesignificantly to potential risks. (As stated on page 6-32, chemicals that
have CRQLs associated with risks above the lower limit of acceptable risk were
carried through the drinking water scenario). The potential risks associated with these
PFNs in drinking water were estimated assuming that these chemicals were present at
groundwater in their CRQLs. The results are presented in Table 6.5-2.

13. The duck hunting scenario will be deleted from the OU5 baseline risk assessment.
Refer to the response to General Comment 9 for a complete explanation.

14. The duck hunting scenario will be deleted from the OU5 baseline risk assessment.
Refer to the response to General Comment 9 for a complete explanation.

15. Forpurposes of the CaliforniaLead Model, lead soil concentrations were estimated as
the median value of the available soil background data (48 mg/kg) and were used as
the soil concentration.

Because Section 6.4.2 is intended to provide an overview of the model, there is no
discussion of the results in this section. The interpretation of on-site sampling data is
provided in Section 6.6 (page 6-67) as part of the Summary and Conclusions.

16. The duck hunting scenario will be deleted from the OU5 baseline risk assessment.
Please see the response to General Comment 9 for a complete explanation.
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17. The drinkingwaterpathwaywas selected because it representsthe most likely
_, pathway at the site. It is also anticipatedthat the drinkingwaterpathway is the most

significant pathway for OU5. As statedon page 6-32, backgroundmetals were
evaluated in the basis of data from four backgroundmonitoringwells W14-04(A1),
W14-06(A2), W09-40(B2), and W09-03(C). As stated on page 6-32, metals that
excluded as chemicals of potential concernhave also been carriedthroughthe risk
assessment separatelyfrom the chemicals of potential concern.

As stated on page 6-32, the PFNs were evaluated by selecting chemicals that have
CRQLs above the lower limit of acceptablerisk.

18. The duck hunting scenario will be deleted from the OU5 baseline risk assessment.
Refer to the response to General Comment9 for a complete explanation.

19. All the metals detected were evaluated in the baseline risk assessment and in cases
where the 95 percentupperconfidence limit of the arithmeticmean of an individual

chemical exceeded the backgroundvalue, the chemical was specified as _chemical of
potential concern. These chemicals were carriedthroughthe risk assessment and the
associated risks were evaluated in the context of site background issues. The
concluding statementas referencedwas made afteran evaluation of the existing data
through the baseline risk assessmcnt. No change will b¢ made to this section.

The purpose of Table 6.6-1 is to summarizeonly the chemicals for which significant
risks or hazardindices were calculated. Although some of the averagevalues in the
table are less than 10" (e.g., 10"_),these chemicals are presented because the
reasonable maximum exposure was greater than or equal to 10.. If all chemicals that
were carried through the risk characterization were added to the table, it would defeat
the purpose for presenting a summary table; however, i't is agreed that the category for
"Total Noncarcinogens" will be re-labeled and clarified.

20. As stated on page 6-75, chemicals within the groundwater aquifers are effectively
isolated from environmental receptors. In other words, the environmental receptors at
Moffett Field have no significant contact with the groundwater as it exists in the
aquifer.

The final sentence in Section 6.7.4 will be expanded to list the potential pathways of
concern. As such, the final sentence will read, "Because groundwater may be
discharged to nearby wetlands, environmental impacts may occur via the following
exposure pathways:

• Dermal contact with contaminated surface water
• Consumptionof contaminated surface waters.
• Ingestion of chemicals that have bioaccumulated into foods."

21. In Tables 6.2-1 to 6.2-10, the concentration represents the range of detection. The
,_w lower limit of the range represents the lowest detected concentration in cases where
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the chemical was detected in all samples. In cases where the chemical was not
detected in all samples, the lower limit of the range is equal to detection limit.

The UCL was calculated for a normal distribution as follows:

UCL = x * tl ,..1 " (s/_l-n)

where

= sample arithmetic mean

tl-ct, n-1 = critical value for Student's t-Distribution
a = 0.05 (i.e., 1-ct = 0.95 or 95% confidence limit for a one-tailed test)
n = number of samples in the set
s = sample standard deviation

The UCL was calculated for a lognormal distribution as follows:

1

UCL= e -_ s + Ho.gsx Sy/(n-1)'_
where

= _y/n = sample arithmetic mean of the log-transformed data, y = In x

Sy = sample standard deviation of the log-transformed data
n = number of samples in the data set
Ho.95 = value for computing the one-sided upper 95% confidence limit on a

lognormal mean from standard statistical tables (Gilbert, 1987)

The site-related upper confidence level (UCL) (including background) was used to determine
exposure point concentrations. The UCL for background concentrations of carcinogens was
used to determine exposure point concentrations to assess risks from background
concentrations. This information facilitated the important comparison of the total risks (site-
related including background) to background risks.

22. The "reason for exclusion" for JP-5 in the C aquifer will be revised to read
"components are evaluated."

23. The duck hunting scenario will be deleted from the OU5 baseline risk assessment.
Refer to the response to General Comment 9 for a complete explanation.

24. The tables will be revised so that the designation "No Data'; (ND) refers to chemicals
for which the appropriate data cannot be obtained to complete the risk calculation.
Another designation will be added to the table in cases where the exposure pathway is

'_' "Not Applicable" (NA) to the chemical. For example, the pathway for "inhalation of
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volatile organic compounds(VOCs) for domestic water use" does not apply to the
_, metals. Both of these terms will appear in the footnotes for the tables.

25. The column entitled "Species Tested" will be changed to read "Species."

Arsenic and beryllium were not considered in the pathway for inhalationof volatiles
from groundwaterthat may be used for domestic purposes. These metals do not
volatilize.

The toxicity values will be correctedas appropriate.

26. The value for lead of 3.36 lig/L has been checked against the concentrationof lead in
Table 6.2-9 (page 3 of 3). The value that appears in the report is correct.

The value for lead of 4.83 Bg/L has been checked against the concentrationof lead in
Table 6.2-9 (page 3 of 3). The value that appearsin the report is correct.

Editorial Comments: __"

1. "Contributes"will change to read "contribute."

2. The last sentence will be rewrittento clarify the point that a chemical was only
assumed to be carcinogenic if the available data indicatedthat it was carcinogenic.

3. The additionalnumeral"3" will be deleted from Table 6.2-8.

4. The extraneous "+" sign will be deleted from Table 6.2-1.

5. The second reference to the RCRA standardfor TDS will be deleted.

6. The tables were numberedto correspondwith the section in which the reference
appears (e.g., tables labeled 6.2 arereferenced in Section 6.2). This numberingsystem
is also used to maintainconsistency with tables in the RI document as a whole.

7. To maintainconsistency within the RI document,the references for the baseline risk
assessment are providedin Chapter8.0.

8. "TIXT'willbecorrectedtoread"TDS."

9. Thecolumnslabeled"hazardquotient"willbecorrectedtoread"ILCR."

I0. Thesecondreferenceto"aldrin"willbedeletedfromTable,6.5-2.

References: Gilbert, 1987
v "StatisticalMethodsforEnvironmentalPollutionMonitoring,"VanNostrand

Reinhold,New York, NewYork.
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