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MOFFETT FIELD
SSIC NO. 5O9O.3

_, DavidC.Glick
693McCartyAvenue
MountainView,CA 94041

November25, 1995
Mr.SteveChao
U.S.NavyBaseClosureCoordinator
EngineeringFieldActivityWest
900CommodoreDrive
SanBruno,CA94066-2402

Subject:MoffettFederalAirfieldFinalOU5FeasibilityStudyReportdtdAugust31, 1995

DearMr.Chao:

I would liketo thankyou for theopportunityto reviewandcommenton the MoffettFederal
AirfleldFinalOU5 FeasibilityStudyReport('FS)datedAugust31, 1995.

I commend the Navy and all parties involvedin the investigationactivities, engineering and
hydrogeologicanalyses,andremedialdesignstudiesperformedto dateandit ismyintentthatthe
followingcommentsaddressissueswhichremainunresolvedandassistinachievingatechnically-
efficientandcost-effectiveremedialdesignfortheproposedremedialplan.Myreviewof the
referenceddocumentdidhoweveridentifyseveralissueswhichIbelievearesignificantly
importantto theunderstandingof thelocalgeologicandhydrogeologieconditionsofMoffett
Field.

1, Thereviewofthe sitegeologyidentifiesthattheprojectareaisunderlainbythinly-bedded
lensesofpermeablesiltysand,sand,clayeysand,andgravellysandwithina largerlow-permeable
siltyclaydeposit(referredto astheA-1andA-2/B-1aquifer).Basedonregionalandlocal
investigations,andreviewofthefindingsofremedialactionsonlocallyadjacentproperties,these
thinlybeddedlensesofmore-permeablesedimentsareoften¢onncctexlandlaterallycontinuous
for severalhundreds-of-feet.However,it isalsocommonfortheseunitsto terminatewithin
severaltens-of-feetfromparticularborings/wellswheretheywereobserved.Thesethinchannel
unitsarealsogenerallyfoundto besinuousinnature(aswouldbe expendedina low-energy
depositionalenvironmentof thebaymargin)andnotdirectlinearfeatures(suggestiveof higher
energydepositionalenvironments).

Similarly,the verticalconnectivityof theseinterbeddedunitshas alsobeendemonstratedto exist
(suchthat waterinthe sedimentsof the ,4,-1aquiferdohavesomecommunicationof watersinthe
A-2/B-1sediments).

Withthisregionalandlocalknowledge,it isnotsurprisingtofindbyreviewof thesurficial
hydrogeologicmapsandcross-sectionspresentedinthereferencedocumentthatcorrelationof
theselow-permeableandhlgher-permeablesedimentsisincompletewereexistingdataispresent.
Thisis evidencedin-partbytheapparentdifficultyto extrapolatethecontinuityofsediments
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within an area of closely spaced borings. However, it is more surprisingto find that these highly
interbedded andsinuousunits are in-factextrapolatedas "linear"andcontinuousfeatureswhere
there is an absence of data. The "generalizedinterpretation"and apparentextrapolation of
continuous low-permeable sediments in the area of low data,and more interestinglythe absence
ofinclusioa of higher-permeablesedimentsas one would expect to be present,is not consistent
with the "interpretation"presented where real dataexists or used elsewhere onMoffett Field.

2. Thedata collectedto datedoesnotprovideconclusiveevidenceregardingthe vertical
conneetivnessof the A-1 andA-2/B-1 aquiferswithinthe projectareaparticularlywith respectto
the confidencesuggestedthat the contaminantsarehydraulicallyisolatedin the ,4,-1aquifer. This
irregularityis alsoraisedbythe absenceof A-2/B-1datathroughouttheprojectareaandat
cruciallocations.

3. The "hydrogeologic model"presented to date appears to be foundedupon the combined
interpretations ofhigh-data areas and low-data areas, as is typicalwith modeling. However, the
differences in the interpretations regarding the highlyinterbedded nature of the sediments, the
absence of inclusion of other high-permeable sediments in low-data areas, and the suggested
"linearity" of the sediments and channel deposits suggests that the model does not properly reflect

the highlyvariable site conditions. This conclusionis also suggested by the forced low-flow and
no-flow boundary conditions and truncation of sediments/waterflow of the model. Based on a
preliminary view, the appears that the model boundaryconditionswere forced to equate with
local conditions but is does not appear that the model as presented would generate conditions
equivalent to the natural site conditions without beingmanipulated. This is also of concern with
respect to the models abilityto evaluate the connectivityof the A-1 and A-2/B-1 aquifer since
there is very little data (which has been extrapolated to great extent without any verification).

4. Thegroundwater datapresentedin previousreportsillustratethat theexistingsurfacewater
drainageditches,drainagechannels,andthe airfielddrainagesystemareprimaryhydraulic
controls for the A-1 aquiferinportionsof the projectarea;however,theseexistinghydraulic
controls do not appearto havebeenincludedin the hydrogeologicmodelor in the proposed
remedialplans. The significanceoftheseman-madehydrauliccontrolsseemsto havebeen
discounted;however,anychange(eithera decreaseor increasein pumpingof groundwater)will
havea directimpacton the hydraulicconditionsbeneaththe projectsite. Sincehydrauliccontrol
andprotectionof the underlyinggroundwater areprimaryfunctionsofthe remedialdesign,
maintenanceof the man-madehydrauliccontroIsmustbeaccountedfor inthe remedialdesignand
reflectedin the cost allocations.

Withthesecommentsandconcernsin mind,it ismyopinionthat althoughadditionalsite
investigationwouldbenefittheunderstandingof the hydraulicconditions,providesignificant

informationfor the hydraulicmodel(particularlytheabilityto improvethe agreementwith natural
conditions)andfurtherdemonstratethe extentofthe knowncontaminantplume,these
investigationsarenot necessaryto proceedwithremedialaction. It is important,however,that
the remedialsystemand designnotbe basedon the"simplified"hydrogeologicconditions
suggestedby the hydraulicmodelbutprovidefor significantvariationsto exist. Furthermore,
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thereisverylittledatato definitivelyconfirmthelateralandverticalextentofthegroundwater
plumes.Theseissuescanbein-panresolvedwiththeprovisionforadditionalboringsandwellsin
the dcsign/installationphaseofworkto either:(1)confirmtheaccuracyoftheinterpretedsite
conditions/model,(2)provideforimprovementsof theknown/inferredstratigraphicconditions,
(3)providefor theverificationofthe extentofcontaminantplumes,and(4)toprovidefor
installationofadditionalgroundwaterextractionand/orgroundwatermonitoringwellsto
improvetheeffectivenessof theremedialsystem.

It is furtherrecommendedthatadditionalgroundwatermonitoringwellsbeinstalledintheA-1
andA-2/B-1aquifersto monitorthe effectivenessof theproposedremedialaction,sincethe
existingwellsprovideforlargeareaswheretheeffectsoftheremedialactioncouldonlybe
speculatedupon. Speculation,letalonemodding,isnotconsideredto bea substitutefordirect
vcrification.

With regard to the proposed re-injection of the extracted/treated ground water, it is recommended
that additional re-use considerations be crltlcally/seriouslyevaluated.Based on the known site
conditions, re-injection of the volume of water anticipated to be derived from this system is going
to be very difficult, particularly since the actual stratigraphicconditions have not been
confirmed/verified.

Useof the proposedhydro-fracturingto improveflowconditionswillresultinchangesforground
waterextraction,waterinjection,contaminantmigration,andveryprobablychangesinthe
effective-stressconditionsof theaquifersedimentswhichcouldresultinincreasedregionaland
localsettlement,soilheaving,localizedsettlementandgenerationofdistressofcriticalstructures,
andothergeotechnicalengineeringconditionsnotevaluatedtodate.It is recommendedthat
seriousconsiderationoftheapplicabilityof thistechnologyforthespecificprojectsiteconditions
andtechnicalstudiesbeperformedpriorto proceeding_rtherwiththisconcept.

Itis suggestedthatthecostestimatesbe criticallyreviewedforcompletenessandshouldinclude:
the laborchargesfortechnicalandprofessionalindividualsnecessaryto be on-siteto installthe
proposedwells,professionallaborchargesto overseetheinstallationoft.heremedialsystem,the
laborchargesforpreparationandsubmittalofpermitsletalonethelaborforfilingtherequired
boringlogsandpreparationoftechnicaldrawingsdepictingtheinstalledsystem,thelaborcharges
forpreparationof installationandmonitoringreports,andcontractormark-upand/orprofiton
materials,equipment,andsubcontractors/consultants.

Thankyoufortheopportunityto commentontheseissuesandI dolookforwardtO a sucesfful
andtimelyproject.

Respect_lysubmitted,

DavidC. Glick


