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4.5 WATERRESOURCES

4.5.1HydrologyandWaterQuality

4.5.1.1SurfacaWatar

.+

FortOdisImmdtm?tweentheSaiinssandGmrneiRiverwatershedsandcoversanareaofakut
44squaremiles.B-use oftheproxim”~ofFofiOrdtothePacficOcean,thear= hasa mwierate
Mdtewaneanclimate,with90%oftheannualprecipitationoccurringfromNovemberthroughApril.The
averageannualprecipitationoftheareaisabout14.2inches(DefenseMappingAgency1980).

ThetopographyofFortOrdischaracterizedbystabilizedsarddunesinthewesternhsffofthe
hwtallation,transitioningtoroilinghillsand~nyonsintheeasternhalf.Wefldefinednaturaldrainage
channelsarelargelyabsentinthewesternhalfoftheinstallation-use thesandysoilsinthisareaare
highlypermeableandabsorbmuchoftherainfallandrunoff.

Thestreamsinthecanyonsintheeasternpartoftheinstallationaresmallandintem”~ent.
Impossible,Wildmt,Barley,andPilarcitosCanyonsandToroCreekdraintothenortheastandintcthe
SalinasRiver.CanyonDelReydrainsthesouthernptionoftheinstallationandemptiesintoMontereyBay,
adesignatednationalmarinesanctuafy.

4.5.1.2Groundwater

Forpurposesofdiscussion,geologicconditionsonFortOrd-n bedividedintothreegeneralareas
(Fqure4.5-l),Eachareahasdistinctgeologicandhydrologiccharacteristics.

ThenotihwestpartofFortOrd(Area1inFigure4.5-1)overliesasmallpartoftheSaIinasValley
groundwaterbasin,whichcontainsseveralaquifersseparatedbyaquidudes.Area1iscoveredwithdune
sanddepositsthatarelargelyunsaturated.Thedepthofthewatertableistypicallyabout1(Xlfeet.An
extensiveclaylayer,knownastheSalinasValleyAquiciude,undefliesthedunesanddepositsintheMain
Garrisonarea.Beneaththeaquiciudeisthe180-fmmaquifer,whichistheshallowestaquiferwithsubstantial
pumpage.Theaquidudeisabsentalongastripn~rthecoastandinanareaextendingsouthfromEast
Garrison.Intheseareas,rectmrgefromthesurfacecanpercolatedowntothelBO-footaquifer.Beneath
the180-footaquiferaretwodeeperaquiferzonesreferredtoasthe400-footand900-footaquifers.

Historically,mostpumpageforFortOrdardMarinawasfromthe1BO-footaquifer.Seawaterb?gan
intrudingintothisaquiferasa resultofthepumping,andearlywellswererepiacdwithweiisthatwere
dee~rorfanheriniand.Bytheearly1980s,seawaterhadh’ttrukfabout2.5milesintothe180-fmtaquifer
and1.2miiesintothe400-footaquiferinthevicinityofMarina.Aroundthattime,FortOrddriilwlnewweiis
intothe1W-footand400.footaquifersnearEastGarrisonandMarinadriiiedthreewellsintothe~-foot
aquiier.

Afewrecentwaterquaiitymeasurementsindi=tethattherateofintrusionintheMarina-FortOrd
areamighthaveslowedsincethemid-1W3s,presumablyasaresuftofthechangeinpumpingio@ions
anddrought-reiatddecreasesintotaipumpage.However,intrusionIsdefinitelycontinuinginthe
tistroviiie$aiinasarea.

. ,.

,..

ThesouthwestpartofFortOrd(Ar- 2inFigure4.5-1)overfiestheSeasidegroundwaterbasin.This
basinisstructurallycomptexanddivikkfintoseveralsubbasinsbyfaultsandfoldsintheunderlying
MontereyShaieformation.FortOrdoverfiesmostofthenorthernpertofthebasinandsuppliesa
substantialamountoftotalrechargetothebasin.TheonlypumpagefromthisbasinbyFortOrdisfor
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Figure4.5-1,
I-lydrogeologicConditionsintheFortOrdVicinity
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-irrigationat.thegolfcourse.MostoftheremainingpumpageIsbymunicimwailsinSeas”tieandSandCii.
Afthoughwaterlevelsnearthesewailswereslightlybelowseelevelinspring19’W,Wterieveisaregeneraily
aboveseaievel.Exceptatoneshaiiowwefineartheshoreline,XWaterintmsion~S notaffectedwails
inthisbasin.Theexistingamountofpumpageappearstobedosetothe=fe yiafdofthebasin.

TheeasternpartofFortOrd(Area3inFigure4.5-1)ishiiiyarxfiacksthesuticiaidunedepositsthat
roverAreas1and2. Be~useofrefat”we!yiovvitiitrationratesamfsubsurfacepermeabif”w,thisareaisnot
promisingforgrourdwaterdevelopmentamfprobablydoesnotcontributesubstantialamountsof
groundwaterinflowtothewesternpanofFti Omi.

4.5.1.3WaterRights

WatersuppliesunderwhichFortOrdcmetiyoperatesarefromgroundwatersources,whichcouid
ccmtinuetobeusedorcouidb passdtothenewpro~rtyowner.Eachownerhastherighttodriiland
pumpontheirprope~,however,theImiticms,timing,andamountstobepumpedcouidb iimitedor
contrdiedbystateandicmalr@ato~agencies.Therearenotransferablewaterrightstogroundwater
inCaiifOrnis.Thegroundwateroverdraftsarm’-water intrusionmakethevaiueoftherightstothese
groundwatersourcesquestionable.

4.5.1.4WaterQual-ity

SurfaceWater.SuffacewaterqualitydatawithinFortOrdareminimaibem.isesurface
watersarenotusedfordomesticsupplybutareusdtoa iimikiextentforstockwatering.ingenerai,
surfacewaterqualityofdrainagechannefswithintheinstallationvarieswiththeseasons.Duringthefirst
strongrainsoftheseason,ditchesandstormdrainagesystemsdrainingtheurbanareasoftheinstallation
receivethehighestconcentrationofurbanpdiutants.Urbanpollutantsarevariablebutgeneraiiyconsist
ofoifs,grease,heavymetals(lead,copper,cadmium),pestic-kieres’dues,andcdiformbacteria.Surface
soiissampledatonshorestormdfaindischargesto$waiesindicateda presenceofurbanpdiutants.
Pesticidesandorganics,hydr~rbonprductsandtheirbreaidownComponentsjandmetaiswerefeud.
it isnotyetknownwhethera humanorenvironmentalhealthriskexistsbecauseofthepesticidesor
organicsorwhethertheconcentrationofmetalsexceedsbackgroundievels.Gas~mpieswereaiso
analyzedandnovdatiieorganiccompoundsweredetected.

Winterstormscontributetoerosionarxfguiiyinginsomeareas,particuiarfythedrainagesofthe
easternhalfoftheinstallation.Surfaceerosionan causehighconcentrationsofsuspendedsediment
ioadinginstr~msMusingincreasedsiitation,turbidity,andaccompanyinghightotaldissdvecfsolids.in
generai,thesuffacewatersofthwregionarehardad highintotaidissdvafsolids,Streamsmaycontain
eievatdieveisofsulfates,bimbcmates,~icium,magnesium,andscdiumdependingonimiized
comfitions(DefenseMappingAgency1930).

Urtmstormwaterrunoffdischargingintotheweanmayaisoi-ily im~ircoastalwaterquality.
Resultsofwaterqualitymonitoringbythe GdifornisStateWaterResourcesControlBoard(SWRCB)

throughitsStateMusselWatchProgramindi~tethatresidentmusselsfrompansofMontereyBaycontain
highievelsof iead,~sticides,ard petroleumhydrocarbonconcentrations(NationalOceanicand
AtmosphericAdministration1990).

I

Groundwater.GroundwaterquaiitywithinFofiOrdisvariabledependingonthel~tion I
anddepthofthewell.Saltwaterintrusionfromgroundwaterpumpinghasr~ucedwaterqusi@yinmost
weilsintheMainGarrisonareasothatthesewatersareunacceptablefordrinkingbecauseofhighchloride
content.Recentwaterquaiitydataforthethreeactivepotablesupplywells(weiis29,30,and31),the
standbypotablesupptyweiis(wails17and24),andthegdfcourseweliareshowninTable4.5-1.
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Waterfromstandbywefl24andthegolfcourseweflhave@onaIly hadconcentrationsof
dissdvwisolidsgreaterthan500milligramsperliter,whichistherecommemkllimitfordrinkingwater.
Conoentmtionsprobablyhavenotexceeckf1,000mifiigramsperliter,whichisthemaximummncentmtion
aflowedundersecondarydrinkingwaterstandards.DuringperitisofhighSalin”w,waterfromthesewefls
couldh blendedwithwaterfromtheotherwellstomeetdrinkingwaterstandards.Useofwaterfromeither
ofthesetwoWINSforpotablepurposesmayrequireapprovalfromthe &lifomiaDepartmentofHealth
Setices.

RegulatoryIssues.Permitshavenotkn requir~inthepasttodischargeurbanmnoff
wfthintheinstallation.However,Section6217oftheFderalCoastalZoneManagementActof1972(CZMA)
ReauthorizationAmendmentsof19Wrequireslocalentitiesthatdischargeanystorrnwatersintotheocean
to participateinthetiure ina non-point-pollutioncontrolplandevelopdbytheGtlifomiaCoastal
CommissionandtheStateWaterResourcesControlBmrd(SWRCB).Theplanmustthenbesubmittedto
U.S.EnvironmentalProtectionAgency(EPA)am NationalOceanicandAtmosphericAdministrationfor
apprmml.TheSWRCBmustthenhaveanenforceableplanthroughtheIcmalgovernmentsnolaterthan3
yearsaftertheplanIsapproval.

TheEPAalsohasmandatedstatestodevelopastatewideNationalPollutionDischargeElimination
System(NPDES)generalstonnwaterdischargepermitthgsystemforindustrialactivitiesrequiredbyfederal
regulationtoobtdnapermitConstructionactivitiesdisturbing5 ormoreacresofsoilwillberegulatedas
animlustdafacthityumferthispermittingsystem;soildisturbancesoflessthan5acresthatispartofa
larger~mmonptanofdevelopmentisalsosubjecttoregulation.Thegoalofthegeneralstonnwater
dischargepermit&tor~ucesurfacewaterpollutionfromindustrialandconstructionactivities.

TheSWRCBadoptedthegeneralstorrnwaterpermittingsysteminNovember1991,whichrmuires
theabove~cilitiestoobtainapermitforstormwaterdi~brge,f.fnderthispermittingsystem,astommmter
pollutionpreventionplanisrequiredtobedeveloped,whichprovidesanorganizdmeansofcmtrdling
hazardousandnonhazardousrunoffandsedimenttransportbyimplementingstormwaterbestmanagement
practices(BMPs).Thestonnwaterdischargepetmitalsorequiresastormwatersamplingandmonttorfng
programtoensurestormwatermanagementimplementation.ItisunclearhowtheCZMAamendmentsfor
non-pint-source@lMionco~rdplanswillbeimplementedinrefationtogeneralstorrnwaterdischarge
lwmits,buttheQlifomiaCoastalCommissionandtheSWRCBwilllikelyworktogethertoefiminate
stomnwtermanagementpfanduplication.

OnSeptembr21,1992,MontereyBaywas~ciallydesignatdanationalmarinesanctuary.Lhwler
thisdesignation,re~urcepr~~ionisassigti t~ highestpriorityamongresearchandedumtion
programsandvisitoruse.TheMarineProtection,Research,andSanctuariesActof1972,asamended,and
itsimplementingregulations(15CFR922)rquireaamanagementplantoprotectthe~nctuary’sresources.
Regulationsestablishedforthispurposehaveadoptwfkst managementplanstocontrolnon-~int-sourc&
run~,theydonot,however,alterorchangeexistingSWRCBnon-point-sourcerunoffregulationsdiscussed
above.However,theMarineandEstuarineManagementDwisionoftheNationalOceanicandAtmospheric
Administrationreservestherighttoregulateanysubstancethatentersthesanctua~fromoutsidesources
andinjures*ntiuatyresources.

4.53WaterSupplyandDemand

WeflsprovidethesdesourceofwatersupplyforFortOral.Morethan29wellshavehistorimlly
-n usedatvarioustimesforwatersupply,andapproximately10wellsarepresentlyavailableforuse.
TheseincludethreeactivepotablesupplywellsnearEastGarrison(wells29,30,and31);twosmallwells
providingwatertotwoinlandtraning~mps(JacksandPilarcitos.wefls);fweinactivestandbywells(wells
EG-17,24,25,27,and28):andthegolfcoursewell;whichisusedonlyforirrigation.InAugust1992,
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mechanicdproblemswithintheturbineinwell32musedittopumpexcessiveamountsof=nd. Thewell
hasbanshutdownIndefhiteiywhiletheArmydecideswhethertoabardon,repair,orreplacethewell. I
ExcessiveSI’UIproductionardtheadwmeofaeewmterintrusionintothe160-fmtand400-footaquiiers
forcdalderwailsintheMainGarrisonareatob abandonedinfavorofdeepsrwellsfartherinland.The
mainpxabiesupplywailsarealllo@tedintheSalinasValleygroundwater&sin,andthegolfcoursewail
islo@edintheSew-deksin. I

TheCtiiesofMarfnaandSeasidehaveactivewatersupplywellsn=rthenocthwestandsouthwest
comersofFortOral,res~heiy. B-use ofseawaterintrusioninthe180-fcmtaquifer,theCWofMarina I
presentlyobtainsallofitswaterfromonewailcompietafinthe403-fmtaquiferandthr=wellsperfomted
inthe900-footaquifer.TheCii ofSeasideusesacombinationof1- groundwaterandsurfacewaterfrom
theCarmelRiversystemdistributedbytheCal-AmWaterCompany.

-.
GroundwaterpumpagebyFortOrdandothernearbyusersisshowninTabie4.5-2.Monthlyaver-

ageconsumptionratesfortheFortOrdpotablesupplysystemkve rangedfrom3.49milliongallonsper
day(mgd)to9.41mgd,or77%-207%oftheavetageannualconsumptionrate(AcePacificCompany1968).

PercapitaconsumptionfortheFortOrdpotablesupplysystemaveraged143gallonspercapitaper
dayduring198&l969,whentheeffectivepopulation(includingtheeffectsofvisitorsandemployeeswho
liveofftheinstaiiation)was31,966people.ThisconsumptionratewassubstantiallyiowerthanthemteIn
theaarfy1960s(209gailonsper@pita~r day)~use ofwaterconsawationmeasuresimpiememd
duringthecurrentdrought,whichbeganin1987.Annualwaterconsumptiondecreasedfromahighof6,600
acre-feetin1964toanaverageof5,100acre-feetduring1966-1969.

Safeyieldistheamountofgroundwaterthatcanbepumpedannuailyonalong-termbasiswithout
=usingundesirableeffects,thegreatestofwhichintheFortOrdareaareexcessivedrawdownand
seawaterintrusion.Theconceptofsafeyieldismaaningfuionlywhenappliedtoanentiregrourxfwater
basin.Theamountofyieldavailabletoindiviiuaiuserswithinthebasindependsontheamountsati
locationsofpumpingbyotherusers.IntheSalinasVaileygrourdwaterbasin,presentpumpageinandnear
FortOrdexceedssafeyieldinthe160-footand400-footaquifers,asindicatedbycontinuingseawater
intrusionandwaterievelsbelowsealevelinthoseaquifers.Thisindicatesthattheyieldfromthe160-foot
and400-fmtaquifersforFortOrdisiessthanitspresentpumpage,assumingthatpumpingbyotherusers
remainsunchanged.ConditionsintheW-footaquiferareuncertain,buttheMarinaweiiscurrently
prcducingfromthiszonehavenotexperienced-water intrusion.Seawaterintrusionhasnotaffectedwails
intheSeasideksin(exceptforoneshallowwailneartheshoreline)althoughwaterieveisnearthecoast
aresometimesslightlybelowseaievei.ThisindiatesthatyieldavailabletoFortOrdandotherSeaside
basinusersmaybelessthanthepresenttotaipumpageof4,7ooacr%feetperyear.

FotiOral’scontributiontogroundwatersupply(recharge)anddemand(pumpage)isverydifferent
forthetwogroundwaterbasins,asshowninTaile4.5-2.ContributionsbyMarina,Seaside,andotherusers
inthebasinsareaisoshownforcomparison.TheseItemizationsarenotcompletegrourdwaterbtdgets.
ThebudgetsarebalancedbyotherItems,induiingseawaterintrusion,possiblyrechargefromArea3
(Figure4.5-l),amigroundwaterinflowfromadjacentareasintheSalinasValieyad theElToroCreek
Vdiey.TheamountsofrechargetotheSaiinasVaiieygrourdwaterbasinshownforFofiOrdardMarim
aretheamountsthatwcurwithintheboundariesofthesetwojurisdictions.FortheSeasidebasin,ail
r=hargeandpumpagefortheentirebasifisincludedinthetable.
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Table4.5-I WaterQualityofFortOrdWells

SourceNameardDateSampled

Gdf Public
Course Heafth

Well17EGWell24 well29 Well30 WeIl31 Well32 well standard
Constituents4/%1 6/11/92 6/11/92 6/11/92 6/11/92 11/85 6/11/92 (maximum)

Constituentsinmg/L
DissolvedSdidS 6509
Hardness 430
GIcium w
Magnesium 28
Saiium 50
Chloride 63
Sulfate 170
Fluoride 0.45
Nitrate <1

Constituentsinurn/L
Iron <10
Manganese 520
Arsenic <lo
Barium <1oo
Cadmium <1
Chromium <5
Lead 16
Mercury <0.2
Selenium <lo
Silver <10

410
200
33
13
45
74
29

<0.10
35

510
<30
<10
<100
1.7
<10
7.4
<1.0
<5
<10

240
37
13
33
67
n

<0.1
3.3

<100
<30
<10
<1oo
<1.0
C1O
<5
<1.0
<5
C1O

320

32
9.1
24
33
68

<0.1
11

<100
<30
<lo
<100
<1
<10
<5

<1.0
<5
<10

410
240
45
15
36
66
92

<().1
1.6

Cloo
40
C1O
<1oo
<1
<10
<5

<1.0
<5
<10

431

142
M
22
47
43
101
0.27
0.4

<110
95
<5
58

<0.5
<25
<1

<0.2
<1
<25

320
130
26
6.9
45
88
25

<.10
10

<1oo
<30
<10
<100
<1.0
<10
<5

<1.0
<5.0
<lo

500’
None
None
None
None
250’
250b

1.4to2.4’
45’

3oob~b
50’

1ml’
10’
50’
50=
F
10”
50’

Note:Ahwablefluoridevarieswithtemperaturebetween0.8and2,4mg/L Optimumisabout1.0mg/L

“Excedsrecommetiwlstandard.
bSecondary(recommend)drinkingwaterregulation.
‘ Primary(mandatory)drinkingwaterregulation.

Source:WellwaterqualityfromannualreportstotheC#iomieStateHealthDepartmentandstandardsfrom
Driscoil1986.
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Table4.5-2LodContributionstoGroundwaterRechargeand
Pumpage[ntheVicinftyofFortOrd

SalinasValley Seaside
GroumfwaterBasin GroundwaterBasin

FotiOrd Marina FortOrd Aflothers
GroundwaterFlowItem (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Recharge
Rainfall 2,500 1,200 1,000 880

Pipeleaks 320
Irrigationreturnflow z a 2:
Total 4,020 1,840 2,060 1*WO

Pumpage
Total 5,100 2,100 400 4,300

Notes:Rechargefromrainfallassumedtoequal2.75inchesperyear(Staal,Gardner,&Dunne,Inc.1987)
overareas1and2inFigure4.5-1. I

Irrigationreturnflowassumedtoequal15%oftotalwateruse,exceptequals50%ofgolfcourse
irrigation.

Pipeleaksassumedtoequal15%oftotalwateruse.

FortOrdpumpageequalsmeasuredaveragefor1986-1989.

Golfcoursepumpageequals400acre-feetperyear(Hurst1992).

Marinapumpageequals1989measurdpumpage(similarto1990and1991).
OtherpumpageandrechargeinSeasidebasinfromStaal,Gardner,&Dunne,Inc.(1998,1990). I

Oneacre-footequals325,800gallons.

FortOral’scontributiontopumpageintheSalinasValleygrourdwaterbasinisgraterthanitscontri-
butiontorecharge.TheoppositeistrueintheSeasidebasin,whereFortOrdrechargeisfwetimesgreater
thanitspumpage.However,muchoftheexistinggroundwateruseinSeasidedependsonreohargefrom
FotlOral.Anyincrea=inpumpageinthesouthernpartofFofiOrdcouldcausetotalpumpagetoexceed
thebasin’s~feyield.

Thesecomwrisonsofpumpageardrechargeignorethefactthatmostrechargeaccruestoshallow
aquifersandmaynotbereadilyavailabletowellspumpingfromdeeparaquifers.
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Theoccurrenceorthreatof-water.intrusionhasprompt~lod agenciestopursuevmterconser-
vationmeasu~esanddevslopmemofnewsupplk SUp@yoptionscurrentlyreceivingthemostactive
considerationindudeMontereyPeninsulaWaterManagementDistrict’sNewLosPadresResetvoirinthe
&rnelRiverbasin,MontereyCountyWaterResourcesAgency’s*linasvalleyWaterTmnsferProjectati
a 3-mgddesalinationplantinSandCW. TheSalinesValleyWaterTmnsferProjectcouldmitigatefor
increasedwaterdemandresultingfromreuseofFortOral.ItisdescribedingreaterdetailinVolume11,
Section11.5,WaterResources”.
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