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Mr, Don Chuck
Navy Environmental Office
P.O. Box 68, Building 107
Moffett Field, CA 94035

Dear Mr. Chuck:

Subject: Review Comments on Moffctt Federal Airfield, Operable Unit 1 Final Feasibility Study
Report--May 15, 1995

This presents our comments on the above subject report preparedby PRC Environmental Management,
Inc.

t .

The Operable Unit 1 Final Feasibility Report (OUIFS) covers the final remedial plan for two refuse
landfills: Site 11--RunwayLandfdl and Site 2--Golf Course Landfill.' The contentof the landfill refuse
could have ranged from inert demolitiondebris to hazardousmaterials:

Our comments are relative to three general categories: (1) contradictoryand unsupported statements
relative to site characterizationfor Sites 1 and 2, (2) remedial plan for Sites I and 2, and (3) the
long-term operation of the drainagepumping at Building 191.

ITEM 1--SITE CHARACTERIZATION OF SITE 1

On page 14 under Site 1 Hydmgeology, the statement that water level elevations within the landfill
indicatethat refuse is saturatedis contradicted by the following sentence which says approximately the
bottom one-third of Site I is saturated.

The discussions under Hydrogeology, page l 8, andunderLeachate Migration,page 74, indicate soil and
groundwaterdata show that significant clays exist around the landfill. This combined with laboratory.
permeability tests on "undisturbed" soil samples, differences in potentialpiezometric heads within the
different components of the groundwater bodies delineated by restrictive flow, and finding limited
evidence of lateral migration of leachates lead to the conclusion that there appears to be no leachate
migration from the Site I landfill. This conclusion has not been substantiatedas:

1. The cross section presentedas Figures 5, 6, and 7 show aquifers within the clay deposits have
separations through clay beds at the site as little as 4 feet tothe AI aquifer. The occurrence of
the next deeper aquifer layer(A2 aquifer)was not explored as borings depth was terminated a few
feet below the AI aquifer.

2. Laboratorypermeability determinationsof clay samples usuallyunderstatesthe true permeability
as the samples become compacted during the sampling process. Furthermore, they represent a
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very small sampling within a vast system, often overlooking potential natural "defects" within a
block of soil.

3. The delineation of two separate groundwater bodies as depicted on Figures 12, leachate
potentiometricsurface, and 13, AI aquiferpotentiometricsurface, has not been substantiated. The
leachate potentiometricsurface map was interpretedby using wells constructed within the landfill
and the AI aquiferpotenfiometric map was interpretedby using wells only along the edges of the
landfill. The distinction of the two groundwaterbodies cannot be made without constructing a
monitoring well within the AI aquifer beneath the landfill to determine if a common groundwater
body exists with a groundwater mound occurringwithin the landfill, as an alternative scenario.
Such an alternative common aquifer scenario is depicted in Figures 5, 6, 7, and 11, showing a
common connected groundwaterbody with a moundwithin the landfill. This would imply the clay
deposits are leaky.

Aquifer tests conducted for the Operative Unit 5 remedial investigation indicated the clay cap
overlying the A1 aquifer in the general site area to be leaky. The Santa Clara Valley Water
District (District) had also performed aquifertests in the Pale Alto flood basin area (a similar Bay
esturine area) and also found the clay cap and the next lower aquitard to be leaky. Studies of
contaminantdischarges in Silicon Valley and in areas bordering the baylands have also indicated
the clay cap and the next intervening aquitard to be leaky.

4. Hydrographsof groundwater levels in monitoringwells along the edges of the Site I landfill in the
AI aquifer shown as Figure 8A and the monitoringwells completed in the landfill refuse shown
as Figure gC show a close tracking of fluctuationsindicatingthat the two bodies of groundwater
to be connected. They both show highest levels in the spring of the year and the lowest in the fall
of the year. They also indicate that the groundwatermound that accumulated in the landfill (as
leachate) culminatingin highest levels in the spring leaksout of the landfill reaching their lowest
levels in the fall.

We believethatfurtherstudiesshouldhavebeenconductedat Site 1, in particularlyto the testing
of the claycapandthe AI aquiferbeneaththe landfill,and,if required,of the A2 aquiferbeneath
the landfill.

In addition,furtherexplorationshouldbe performedalongthe south side of the Site 1 landfill
betweenmonitoringwells WI-14 and WI-15, a downgradientarea lackingcharacterization.This
is to chockpossiblesouthwardleachatemigration(referto Figure 13).. A permanentmonitoring
well in the AI aquiferis requiredandpossiblyanotherseparatewell sensingthe A2 aquifermay
be required.

Althoughitcouldbe concludedthatthe A1aquiferis contaminatedby saltwaterintrusionatSite 1,
certaincontaminationin the leachatestill have the potentialto affect the baylandsecosystem.
Furthermore,the conditionof the A2 aquiferbeneaththe site area is yet unknown.

ITEM 1--SITE CHARACTERIZATIONOF SITE 2

Onpage 50 underSite 2 Hydrogeology,the text indicatesthatsimilarconditionsas Site 1 exist in that
nearlyimpermeableclay bedsoccurbeneaththe landfill. However,there appearto be no moundingof
groundwaterwithin the landfillas at Site 1. Groundwaterlevelsoccurat the bottom of the landfillas
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Site 2 is located adjacent to the drainage pumping station at Building 191. Again, as at Site I, the
integrity of the clay beds to be nearly impermeable has not been substantiated. As at Site I, the
hydrographs in the AI aquifer (Figure 21) and leachate levels (Figure 22) appear to fluctuate
coincidentally, indicating a common groundwaterbody. Leachate (and also groundwater) fluctuating
from a yearly highest level in the spring to lowest levels in the fall indicate leachates are migrating from
the landfill. Any plume migration in the AI aquifer would be controlled by drainage pumping at
Building 191.

The reportstates on page 55 that borehole logs andassociatedcross sections also show that there are inert
fill soil (sand and gravel) devoid of refuse located below the water table within landfill boundaries.
However, on Figure 18, boreholeW2-10 shows refusebelow the watertable atop a silty sand aquifer bed
(AI aquifer). Refuse characterizedin boringW2-10 indicatedmetal inclusions, tar, petroleum odor, and
polychlorinated blphenyls at 28,000 parts per billion (ppb). Arsenic was noted to be 1,830 ppb in the
leachate. Nearby monitoring well, W2-8, indicates a relatively high vinyl chloride content of 120 ppb
in the leachate (Appendix B).

The A2 aquiferwas not exploredbeneath the landfill. Monitoringwell W2-7, located on the eastern edge
of the landfill, is completed in the A2 aquifer but we were unable to find any analytical datum for this
well in Appendix C. This well may be located on the upgradientside of the landfill.

Lateralplume migration away from the site through the AI aquifer generally has not been apparent. The
AI and A2 aquifer beneath the landfill are yet to be tested.

ITEM 2--REMEDIAL PLAN FOR SITES 1 AND 2

We believe capping of the sites along withattendantgas interceptortrench,groundwatercollection trench,
and a monitoring programwould serve as an appropriateremedyfor Sites I and 2. In as much as there
appear to be uncertainties in possible inclusions of hazardous materials in the landfill and incomplete
characterization of the sites, we believe a cap with the greatest optimal performance be installed. In
addition, the monitoring gap at Site I between wells WI-14 and WI-15 would have to be remedied.

ITEM 3--LONG-TERM PUMPING AT BUILDING 191

We believe the Navy should provide assurances that the drainagepumpingat Building 191 be sustained
in order to provide long-term effectiveness of the remedy. Long-termpumping would also be required
for the effectiveness of mitigations to be proposed for othex operativeunits on the base.

Although it is the District's desire that implementationof the final remedybe initiated as soon as possible,
we believe our concerns be appropriatelyaddressed or the feasibility study be appropriately amended
first.

We are also represented on the RestorationAdvisory Board (RAB) andon the Technical, Historical, and
Educational Committee (Committee) of the RAB. We substantiallyconcur with the comments brought

forth by the Committee for the OUIFS.
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Thank you for providing us the opportunityto commenton the OUIFS and for extendingthe comments
period. Please call me at the Camden Office, (408) 927-0710, extension 2631, should you have any
questions.

Sincerely,

Thomas I. lwamura
Engineering Geologist
GroundwaterQuality Branch


