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Steve Chao
Office of Environmental Management
Department of the Navy
900 Commodore Drive
San Bruno, CA 94066-2402

SUBJECT: Comments on the OU1 Final Feasibility Study

Dear Steve:

Enclosed are my comments, on behalf of the SiliconValley Toxics Coalition that address
the Navy's OU1 Final FeasibilityStudy (FS). Please note that I serve as Technical
Advisor to the SiliconValley Toxics Coalition (SVTC), recipient of a Technical
Assistance Grant from the U.S. EPA. I have commented on the Draft Feasibility Study
(December 1993)and the Draft FinalFeasibilityStudy (April 14, 1994), and provided
verbal comments at the Public Meeting on June 15, 1995. In addition, Dr. June
Oberdorfer and I have met with the Navy and its consultants about SVTC's concerns with
the proposed remedy on July 25, 1994.

As a result of concerns raised by the Technical and Educational Committee of the
Restoration AdvisoryBoard and the regulatory agencies, I have reviewed previous

_" comments SVTC and the Navy'sresponse and its commitments. Below, I have elaborated
on some of our earlier concerns, my understanding of the Navy's commitments, and issues
that still need to be addressed. Additionally, following discussionswith the DTSC and
RAB on August 9 and 10, 1995, respectively, I have included a framework for developing
a contingencyplan should the Navy find that leachate is migrating from the Site 1.

The attached comments contain some passages which are underlined, some passages in
bohl italics, and some which are italicized Underlinedpassages aremeantto highlight
previousSVTCcomments. A date of the comment follows the passage. Bold-italicized
passages are SVTC's recommendations and action items, ltalicized passages or words
represent what we believe was a Navy commitment.

cc: Ted Smith/LeslieByster
Lenny Siegel
Mike Gill,US EPA
Michael Bessette, RWQCB
Joseph Chou, DTSC
Paul Lesti, RAB
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1. "It is inappropriateto develop a remediationstrategy_whichdoes not take full
accountof existingandpotentialcommunicationbetweenthe leachatein landfill
materialand the groundwaterunderand aroundthe landfills". (December 1993)

The original remediation strategy articulated in the OU1 Draft FS did not take
account of groundwater at all. After regulatory pressure, the Navy agreed to
consider both soils and groundwater at the landfills,which makes common sense.
In 1993, we requested that the Navy provide information on the "the radius [and]
or depth of groundwater that is going to be considered".

Based on recent discussions at RAB meetings and meetings with regulators, it is
unclear that the radius and depth of groundwater that was considered was
adequate. Refer to comments about potential groundwater flow on the southern
boundaryof the RunwayLandfill,andanecdotalinformationthat the waste was
buried21 feet below ground surface. If the depth of waste is in fact 21 feet, then
existingmonitoringwells withinthe landfill,andthose surroundingthe landfill
would be sufficientto detect the migrationof potentiallycontaminated
groundwater.

2. Minimizing infiltration should be a remedial action objective. (December
1993)There is no reason to believe that leachate from the landfillswill not

eventuallymigrate. Onemay hypothesizethat it maybe minimalandretarded by4surroundingclays, butthere is littledoubt that it will eventuallymigrate._---wL_, _,_:, _.
Therefore, we havearguedthat a strategic objectiveof the remediationat the site

_' should be to minimizeinfiltration,to slow migration of leachate.

On July25, 1994, after a technicalmeetingwith Dr. Oberdorfer and me, the Navy
committed to addminimizinginfiltrationas a Remedia__n _bjective (RAO) 1/
• Yet, the Navy has several timesfailedto mentiont_la_e-i)reports and
presentations. First, in a response to DTSC Comment1057_datedApril 10, 1995,
the Navy statedthat"minimizinginfiltrationis not a primarycap function."
Second, this was re-iterated at theAugust 10RAB meeting. Third,duringthe
publichearing,the Navy'sconsultantfailedto includeminimizinginfiltrationas an
RAO.

There is nothinginthe RemedialAction Plan thatwould limit infiltration,but for
the cap. Although minimizing infiltration is included in the final FS as an
RAO, it is important that it befully considered in the design of the remedy. It is
not clear from the response to DTSC'scomments cited abovewhether this has
beendone, or whether the Navyintendsto do this.

3. Thereis a disconnectbetweenthe amountsof hazardousmaterialsdetectedin the
OU1 KE draftFS andthetons of liquidandsolid hazardousmaterialsthatwere
reportedin the InitialAssessment(IA). (December1993)

Althoughwe recognizethatthe IA was based on anecdotalinformation,we
recommendedthat the Navy reconcilethis disparateinformationinthe FS. It is

_, 1/ See draft response to SVTC Comments, July 20, 1994, Comment 2.
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difficult to dismissthese anecdotal reports merely because a few borings and wells
_, have not shown heavycontamination. Other explanations could exist, including

that these contaminants are now in the Bay or groundwater, that they have
degraded, that they weren't located by the borings, or that they were disposed of at
another landfillon the base. In fact, there is a third landfill located within the Golf
Course that was identifiedby IT in 1988. (December 1993). (Subsequently, it
was discovered that there is actually a fourth landfill).

With respect to the Navy's first response to this comment, (i.e. "The Navy does not
agree that reconciliation of the past fate of landfill refuse is needed. These
data...would be based on speculation."), we responded that it is incumbent upon
the Navy to prove that the IA was incorrect. (April 14, 1994). _,__,__+,.._

On July 20, 1994, the Navy described the reasons why it believes that IA may be
incorrect, and committed to a strategy of enhancing containment by evaluating a
vertical barrier at the northern boundary of Site 1, and corrective action shouM
drummed waste begin to be detected migrating from the site. It is not clear that
the Navy has followed through with this commitment. For example, although the
Navy proposed that a vertical leachate collection trench be installed at the North
side of Site 1, the plan does not offer any concrete remedy should drummed waste
begin to migrate to the south. In light of the Al-aquifer gradients travelling
north to south, the location of additional vertical barriers needs to be re-
evaluated. (See Comment6, below).

Additionally,although manyreasonswere given by the Navy for not adoptingthe
informationfrom the I___it seemsthat enoughquestionshave been raisedby the
RAB, thatthe issueof what is inthe landfillsrequiressome re-evaluationand
explanation,with public review before the RAB. We recommend that the Navy
begin with the July 20, 1994 response to SVTC comments as a starting point, as
we believe that this was a goodfirst effort to attempt to address this issu_

4. The SolidWasteAssessmentTest (SWAT) concludedthat leachatecontained
elevatedlevels of organiccompoundsand metals,andthatseepage could enter
surfacewaters. It also concludedthatthe A-1 aquiferwas contaminatedat this
location, (i.e. Site 1), but suggestedthatcontaminationmaybe fromanother
source. (December1993)

The Navy respondedthat correctiveaction strategiesappropriatefor OU1 landfills
includehydraulicallycontrollinggradientsthroughleachateextractionand
treatment,or combiningextractionwith verticalbarriers. Additionally,disparities
between leachatecontaminantsandthe A-aquifercontaminantssuggest a source
other thanthe landfills. The Navy respondedthat the SWATstatedthat
"upgradientsources have notbeen fullyevaluated,[and]the concentrationsof

metals found in the A-aquifer are not considered definitiveof landfillleakage." _0_,

First, the final plan and the ROD should describe in detail the additional _,_. _, J
enhancements to the containment strategy that may include vertical barriers _+_ 3.._" '+

and hydraulic control through leachate extraction. (See comment9 below). ¢+__ i_, _ +'_,/_Also, has further analysis of upgradient sources led to any change of opinion, _ "' ,I",___
or has shed new light on this subject? Please identify possible upgradient
sources of heavy metals and organics.

5. The design [e.g. basematerialsof the old landfills]needsto be betterunderstood
_' before a remedyis proposed. (December 1993)
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Based on the data presented, it a_ppearsthat the Navy does not know much about
the initial design of these landfillg. There is not an adequate description of the base

_' material or the sides of the landfill to make a reasonable judgement pertaining to
how these may contain the fill materials for longdurations. In order to contain the
landfill contents, it is essential that design characteristics of the existing landfill be
well understood. (December 1993)

The Navy responded to this comment by stating that the conductivity of
"surrounding" soils has been tested and evaluated. Since the remediation strategy
is one of containment, it is crucial that the Navy be as certain as possible that base
materials won't leak, and that waste is not deposited below a clay layer, as
suggested at the July 13, 1995 RAB meeting. Based on thepresent knowledge of
the lithology of the landfills, we recommend that this issue be re-evaluated.

Additionally,it appears that groundwater is flowing into the landfill,with a
downwardgradient from North to South. This exacerbates our concerns about the
need to understand the containment (or lack thereof) of the fillbefore developing a
remedialplan, and importantly, and raises the question of whether the remediation
strategy of containment can be successful with only a cap. There may have to be
several other elements to the remedial action plan before it can be designed to
successfully contain leachate and groundwater. Therefore, the final plan
should state that additional remedies may be needed if contamination outside
the landfill isfound. This statement shouM be a specific aspossibl_

6. We noted (December 1993) that groundwater at Site 1 flows in the south-
southeastdirection,towards Building 191. It appeared, however, based on
Figures 3, 4 and 5, that most soil samplepoints and groundwater wells located
outside of Site 1 were found on the north side of the landfill. Plate 1 and page 18

_' (of Draft FS) indicated that no sampleswere collected or analyzed from the
borings and wells to the south-southeast of Site 1. We also asked whether the
Navy believedthat there are enough monitoringpoints on the south-southeast side
of Site 17 (December 1993)

The Navy's response (dated February 4, 1994) to these two comments stated that
the OU1 Technical Memorandum and the additional field work plan describe
groundwater flow patterns in detail and the adequacy of the monitoring network.
At that point in time, there were four monitoring wells south and southeast of Site
1. The OU1 Additional Field Investigation, Technical Memorandum of December
29, 1993, shows the locations of four new monitoring wells at Site 1: one at the
west-southwest perimeter; one at the southeastern perimeter; and another on the
southern perimeter (the fourth is located at the northern perimeter). The location
of the new well on the southern perimeter was screened to monitor "shallow
concentrations of contaminants" migrating towards the Building 191 pump house.
At this point in time, it was not apparent to Navy consultants (although it was
suspected) that mounding of groundwater was occurring in Site 1. There are a
number of problems with this response which have been brought to our attention
through the excellent work of the RAB.

First, there are very different potentiometric surfaces described in the Technical
Memorandum (Figures 10 and 11) from those described in the Final FS (Figures
12 and 13). There is not an explanation of why the potentiometric surfaces
changed from the Technical Memorandum, based on fourth quarter 1993 data, and
the FS, based on February 1994 data. Assuming that there are perched water

_p, zones within the landfill, Figure 11 of the Technical Memorandum depicts yet



another elevation and gradient. As a result, we believe that the Navy must
explain and reconcile these differences. In addition, it must make clear any

_' assumptions that went into the models used to map the elevations. With
relativelyfew data points inside the perimeter of the landfill, it is difficult to
realistically depict leachate or groundwater contour levels.

A second problem is that it has never been clear how the Navy has differentiated
between leachate and the shallow groundwater in the Al-aquifer. Since the wells
inside the landfillare drilled to the base of the landfill,one cannot differentiate
between leachate and groundwater within the aquifer. The Technical
Memorandum treats leachate and groundwater as one in the same, and it would
appear that this would be a rationale explanation if the bathtub model of the landfill
is correct, as implied in the Technical Memorandum. In contrast, the FS
conceptual model, however, depicts a semi-confinedAl-aquifer that is below the
base of the landfill (see Figure 11 of the FS). However, the measured depth of this
Al-aquifer is 0.7 to 1.0 feet below the leachate levels (at approximately Wl-11,
see Figures 12 and 13 of the FS). Since the elevation ofleachate level at this
monitoring point is approximately 8 feet above the base of the landfill (see Figure
7), then it must be concluded that Al-aquifer is flowing through the landfill. We
do not believe that this fact is in dispute: however, we are concerned that there
may have been conclusions drawn based on a reliance on models of groundwater
movement as depicted by the FS conceptual model. I draw two conclusionsfrom
this.

a) There appears to be an imaginaryline between leachate and groundwater,
for they both will mix in the landfill. Therefore, this conceptual model is
incorrect. Because of the apparent contradiction (conceptual model

_, versus actual results), we ask whether the hydrogeology of the site is
understood enough to develop a remediation strategy, and that the
conceptual model be modified. Potentiometric surfaces are developed by
relativelyfew number of data points for the size of the area, and wefeel
strongly that the Navy must gather more information before it develops
a remedial design. L__J_ lq_._,_ 7' _ a_;_

¢

b) Because of the concern that the Navy may have relied on an incorrect

conceptual model, we recommend that past assumptions and _
conclusions related to the framework that a send-confined Al.aquifer _ _
beneath the landfill (Site 1) be revisited, and adjusted if need b_ I__

c) The remedial investigations and strategies cannot and should not be
locked in time as new techniques or nelv information is developed. OU1
appearsto be a case-in-pointwhere the resultsof an investigationwere
frozenin time,withoutregardto changinginformation. Apparentlythere
have been changesof assumptionsbetween the TechnicalMemorandum
and the OU1 draft-finalFS, in which the potentiometricsurfacesbasedon
February1994 datawere firstpresented. Because of this apparentchange,
the monitoringwell datagap to the south, asbroughtto your attentionby
the RAB, is veryevident. Despite SVTC'searlyconcerns raisedin
December 1993 aboutthe sufficiencyof the monitoringwell systemonthe
south side of Site 1, the Navy does not appear to have adjusted the ,' _..
monitoring well system to account for new information. We strongly _.,-_"-_-: '
believe that the remediation plan needs to beflexible as new information "_i __
is developed, r_'_' ,

._



7. The FS is incompleteinthattheRemedialActions (RA) evaluatedassumethatthe
facilitywillcontinueto beused at levels similarto currentuse. Some community

_' memlJersare opposed to having Moffett Field continue long-term operations under
NASA, almost as if there had not been a change in stewardship. (April 14, 1994)

"The remedial action (RA) should not foreclose future options, such as reducing or
eliminatingflights, and significantlyscalingback industrial activity. The RA should
account for, wherever possible, a reduced use scenariowhere pumping from
Building 191 no longer occurs. Elimination of pumping would create a stronger
horizontal force on landfillcontents and may affect groundwater levels, and will
likely change groundwater flow patterns and direction in some areas."
Consequently, migration of constituents via groundwaterkleachatetransport is
more likely to occur. (April 14, 1994)

As federal commitments to the facility seem to be in flux, we think that there is a
strong need to look ahead at the possibilityof the drain system being turned off
We were pleased to hear that the Navy, based on the meeting at DTSC and the
RAB in August 1995, also thinks that this is enough of a possibilitythat it will
discuss potential remedies and contingencies as part of the response to the public
hearing and comments. We believe that more investigation should take place,
including: 1) an evaluation of expected environmental effects on the landfills
should the drain system be turned off" and, 2) an investigation and description
of low cost techniques that could be installed now which wouM mitigate some
or all of the negative environmental effects identified in 1) abov_ We also ask
that maintaining the drain system become an integral part of the remedy, or
that a very specific contingency plan be described which wouM alleviate the
effects of turning off the drain, which cannot be avoided by low cost techniques

_, described in 2) above

8. "Ibelieve thateffortsshouldbe madeto protect,andwhereverpossible,enhance
existingwetlands,includingthe stormwaterretentionpondto the northof Site 1.
In the context of the EcologicalAssessment,I thinkit is importantto recognize
thatthis is a somewhatdegradedwetlandthat is potentiallyhabitatfor endangered
species (saltharvestmouse). By enhancingthe wetland,possiblybyremovingor
creasingthe levees to allow for moretidalflushing,pickleweedcommunitieswhich
areessentialfor the saltharvestmousemaybecomeestablished." (April 14, 1994)

We are pleasedthatthe Navy has agreedto installa leachatecollectiontrench on
the north side of Site 1to protect this potentiallyfragileecosystem. We also
believe that priorto remedialdesign,it is importantthatthe Navy take an
independentlook at possibilitiesfor enhancingthe existingwetlands. We
therefore recommend that an independent evaluation of ways to enhance the
wetlands be made aformal commitment.

9. The remedialproposalis based onthe assumptionthatshouldleachatemigrate
fromthe landfills,it will be detectedand appropriateremediescanbe installed,as
required. Thisconceptis insufficientunlessthe FS containsa contingencyplan
thatestablishesactionlevels thatwill requireaction,andwhat those actionsare
likelyto be. I proposethatactionlevelsbe set at a fairlylow percentageof the
MCL, in combinationwithanincreasein the level detectedat existingwells. For
example,if the TCEMCLis 5 ppb,I would proposethatremedialaction (inthis
instance,likelyto be leachatecollectionandtreatment)be triggeredwhen TCEis
detectedat 25 percentof theMCL,and concentrationshaveincreasedovertwo



quarters. (The above is an example of how a triggering mechanism could work,
not a proposed standard.) (April 14, 1994)

We have since revised the proposed action levels. Our current proposal is that
action levels be set at 25 percent of the Water Quality Criteria, triggered when
concentrations of contaminants increase over two consecutive quarters. This
would at the very least give the Navy time to plan a remedy and a treatment for
contaminated leachate. We strongly recommend that the Navy adopt this criteria
for the leachate collection trench north of Site 1.

With regards to potential leachate migration south of Site 1, a detailed contingency
plan should be developed and included as part of the ROD. Below, we have
suggested the following framework on how to develop this plan.

a) The plan should be detailed enough to provide the public and the
regulators with sufficient information and criteria for action so that it
will act as a verifiable commitment in the ROD;

b) Because we don't know what will befound by additional wells on the
southern edge of Site 1, several scenarios should be included in
developing the plan, For example, the following presents a range of
findings: 1) no detectablefinding of leachate migration; 2) migration of
heavy metals, VOCs and SVOCs, above the MCL but below the WQC;
and, 3) migration of heavy metals, VOCs and SVOCs, above the WQC

c) For each scenario, a plan should be articulatea_ For example, if
scenario I isfound, the contingency may commit tofurther monitoring;

_, if scenario 3 isfound, the plan may commit to a leachate extraction and
treatment system either within, or on the edge of the landfill

10. Because wells insideof landfillarescreenedto the bottom of the landfill,leachate
is not truly characterized. Rather, the leachate wells reveal a mixture of leachate
and groundwater. While we are not suggesting that you remedy this, thisfact
should be taken into consideration in future testing and modeling. For
example, we are concerned that low detectsfound in areas outside the landfills
are not discounted, and do not become a rationale for saying that no leachate is
migrating. When low detects arefound, we believe that it is the Navy's burden
of proof to demonstrate that it is not due to a leak in the landfill

_w
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