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ESXECUTIVEUMMARY

OnbehalfofOlivenhainMunicipalWaterDistrict (OMWD), StoneyMillerConsultants,  
Inc. (SMC) conductedanevaluationofpotentialgroundwaterresourcesintheSanElijo
andSanDieguitoValleys.  Thisreportaddressesthepotentialforwithdrawing1,600acre
feetperyear (AFY) ofbrackishgroundwaterfromdeepbedrockaquifersunderlyingSan
ElijoValley,aswellasfromthealluvialaquifersofSanElijoorSanDieguitoValleys.   
Thefeasibilityoftheproject (theProject) reliesonawellfieldthatcansustainably
produce1,600acre-feetperyear (AFY) oftreatablegroundwater.  TheProjectmay
requiredisposalofproductionbrinefromthetreatmentsystem.   

Asapartofourevaluation, SMCstudiedthehydrogeologicpropertiesofthefour
aquifersthatmightpotentiallybeusedasaresourceforthebrackishwaterdesalination
Project.  Ourinvestigationincludedfieldresearchtoinvestigatewelldevelopmentand
usageinthearea, locationandcharacterizationofgroundwaterqualityofexistingwells
andlocatinganexistingdeepwellinordertotestpumpthedeepbedrockaquifer.  As
partofthiswork, fieldsampleswerecollectedandtestedtodetermineaquiferproperties
andfurtheraquiferanalyseswereretrievedfromanextensivesetofwelllogs.  This
ProjectalsoincludedevaluatingthetwoexistinggroundwaterflowmodelsforSan
DieguitoValleytohelpidentifythebestlocationforasustainableProjectwellfieldand
continuestheworkoftheSanElijoLagoonBrackishWaterTreatmentProjectbyCarollo
Engineers (2012) andthepreliminaryfindingsmadebytheUSGeologicalSociety.. 

Thekeyfindingsoftheevaluationforeachvalleyaresummarizedbelow. 

SanElijoValleyShallowAlluvialAquifer

SanElijoValleywastheoriginalpreferredlocationoftheproposedSanElijoValley
GroundwaterBrackishWaterDesalinationProject.  Thisareawasoriginallychosendue
tothepresenceofshallowalluvialgroundwaterofmoderatebrackishcharacteradjacent
toorneartheSanElijoJPAOceanOutfall.  TheProjectrequirementfor1,600AFYof
waterwouldbeamajorimpacttotheexistinggroundwaterstorageof3,644acre-feet.   
However, groundwaterrechargefromacontinuousflowofwaterinEscondidoCreekis
deemedmorethanadequatetocontinuouslyrechargethegroundwatertoensure
sustainabilityofthebasin.  Assuch, theSanElijoValleyappearstobeaviableoptionfor
theprojectandtwopotentiallocationshavebeenidentifiedtoconsiderforawellfield.   
Thewellfieldwouldneedtobecomposedofthreetofivewellsdependingonindividual
wellyield.   
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SanDieguitoValleyAlluvialAquifer

Basedontheavailabledataandmodeling, groundwaterlevelsandestimatesofsafeyield,  
duringbothwetanddryperiods, indicationsaresuchthatthat1,600AFYisavailable.  
Recordsofexistingpumpinginthebasin, orestimatesofconsumptiveuseareneededto
supportthisconclusion;however, atthistime, webelievethatthereisasustainable
groundwatersupplyavailabletosupporttheProject. TheSanDiegoCountyWater
Authority’sHodgesOlivenhainPumpedStorageProjectwilldrasticallydecreasethe
morefrequent, smallspillsfromLakeHodges, thatwereasignificantsourceofrecharge
forthebasin, andthisalsoneedstobeaccountedfor. 

Basedonourevaluation, themostsustainableProjectmayinvolvetheutilizationof
existingprivatewellsinthenorthern (forebay)regionofSanDieguitoValley, generally
northofElApajoRoad. Otheralternativesincludeidentifyingapropertyinthelower
OsunaValley (MorganRunGolfCourse) oranotherforebaysitewherewellinterference
canbeminimizedandfieldproductioncanbemaximized. Candidatesitesincludethe
areatestedfortheAquiferStorageandRecovery (ASR) studyin2004withCoastSand
QuarryandthewesternportionofElApajobeingslightlymoredesirableifownership
andenvironmentalissuescanbemanaged.   

TheCityofSanDiegoconsideredanIndirectPotableReuse (IPR) projectintheSan
DieguitoValleybutdecidednottopursuetheprojectforpermitandotherenvironmental
reasons.  UseoflocallytreatedCommunityServiceDistricteffluentintheValleymay
createanopportunityforIPRusewiththeProjectifpermitandhydrogeologicaland
waterqualityissuescanbemanaged.  AcriticalelementforProjectsuccesswouldbethe
identificationofacost-effectivebrinemanagementalternative.  

DeepAquifer

Thepotentialforadeepaquiferwellfieldwasalsostudiedanddeterminedtohave
potentialtomeetDistrictneeds.  However, wellsindeepaquifersaremorecostlyto
constructandmaintainandwouldrequiremorewellsthananalluvialaquifertodeliver
therequiredsupplyofgroundwater.  Deeperwaterappearstobelesssalineandthe
resourceisextensivebutitslong-termrechargepotentialisunknownand, therefore, the
long-termsustainabilityoftheprojectisunknown.  Labtestsandanalysisofexisting
wellsindicatethat8-10deepwellswouldbeneededtomeettheProjectrawwater
requirementsand, priortothat, athoroughresearchofrechargepotentialwouldbe
needed.  Althoughitislikelythatsomedewateringor “mining” mayoccur, the
disconnectionbetweensurface-shallowalluvialaquifersandthedeeperzonesof
groundwatermakeitlesslikelytocreatesettlementorenvironmentalimpactsinthe
region.  Thisoptionisconsideredproblematicandafocusonthealluvialsystemsis
recommended. 

II



December16, 2014ProjectNo: 50021-03
RevisedFebruary17, 2015ReportNo: 14-C0520R

ProjectOptions

OurstudieshaveallowedustoformulatealikelysequenceofoptionsfortheProject.   
EachpotentialProjectlocationhasitsownbenefitsandchallengesbut, overall, the
followingsequenceisourrecommendationforProjectdevelopment.  Theoptionsare
presentedfromhighesttolowestpotential.  ThedecisionmatrixisincludedasTable14. 

OptionA: UsingexistingSanDieguitoValleyprivatewells.  Thewellshave
producedapproximately120AFYandtheprojectwouldincreasethisto
approximately1,600AFY. Acost-effectivebrinedisposalmethodneedsto
beidentifiedforthisoptiontobefeasible. Theprojectcouldinitiallybe
developedfornon-potableusesandlaterconvertedtoapotableproject. 

OptionB: SanDieguitoValleyalternativesitesintheforebay, orsecondarilywithin
thepressurezoneofthealluvialaquifer. 

OptionC: ShallowgroundwaterwellsinalluviumofSanElijoValleyateitherLa
BajadaBridgeorbelowManchesterPreserveandLaOrillaCreek. These
areaswillrequirecooperationwiththeSanElijoLagoonConservancywho
nowownsmuchofthelandwhereawellfieldwouldoperate. 

OptionD: DeepgroundwaterdevelopmentfromthesouthernendofEscondidoCreek
withwellsthroughtheLusardiFormation.Thisoptionisnot
recommendedunlesstheotheroptionsareunabletoprovidetheDistrict
withtheresourceneeded. 

Basedonthefindingsorourinvestigation, thefollowingrecommendationsarepresented
forconsiderationbytheDistrict.  

SanDieguitoProjectArea

Determinewaterchemistry, pumpproductionandgeophysicallogsfortheViade
SantaFewells.  Shouldadditionalstudiesindicateasustainablesupply, evaluate
thecost-benefitofpurchasingtheViadeSantaFe/ElApajoprivatewellsforthe
project. 

Inventoryproductionfromexistingwells. 

Developanannualgroundwatermonitoringprograminordertoestablishbase
flows, rechargedynamicsandbasinwaterbudgetincludingriverflowandclimate. 

ConductaresistivitystudybetweenMorganRunGolfCourseandtheareawestof
ElCaminoRealtodeterminethecurrentlocationofhighsalinewater. 

UsetheHargisAssociatesmodeltorunflowtime-distancemovementfora
potentialIPRprojectusingtheCommunityServiceDistricttreatedeffluentand
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estimatesubsurfaceflowtimefromCommunityServiceDistrictPondstopotential
projectsites. 

SanElijoValleyProjectArea

Installandmonitorthreeshallowwellstodevelopbaselinedatatosupporta
potentialprojectintheSanElijoValleyshallowalluvialaquifer:  oneinthe
alluviumofLaOrillaCreekneartheintersectionofElCaminoRealandLaOrilla
Road, andtwoinEscondidoCreekwithonenearRanchoSantaFeRoadandLa
Bajadainthecreekbedandtheotherwithinthecreekalongtheeasementforthe
hightensionpowerlinesnorthofStonebridgeLane. 

ContinuetomonitorEscondidoCreekRiverflow

ModeltheflowandrechargeconditionsforEscondidoCreekandLaOrillaCreek
tothelagoonareatoidentifyflowtimefrompotentialIPRsites.  

Evaluatepotentialenvironmental impactsofproject. 

Monitordeepaquiferconditions. 

Evaluatecostbenefitvaluesforbrinedisposaloptionsforthedesignproject. 

IV
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1.0PROJECTDESCRIPTION

ThefollowingreportpresentstheresultsofStoney-MillerConsultants, Inc.(SMC)  
groundwaterinvestigationoftheSanElijoandSanDieguitoValleysasdescribedinour
proposaldatedJune26, 2013.  Theareaofstudyincludesthecoastalgroundwaterbasins
withintheCarlsbadandSanDieguitowatersheds,aswellasthepotentialfordeep
bedrockformationaquifersthatunderlieSanElijoValley.  Inparticular, andasaresult
ofstudiesconductedbytheOlivenhainMunicipalWaterDistrict (OMWD), thisstudy
wasintendedtolocatealikelylocationforatestholeintheLusardiFormationwithin
SanElijoValleyandtoreviewthepotentialforanalternativesiteinSanDieguitoValley
whereanalluvialwellfieldcouldbedeveloped.   

Priortothecurrentproject, OMWDhadconsideredanAquiferStorageandRecovery
Project (ASR)intheOsunaValleyareaofSanDieguitoValleybetweenMorganRun
GolfCourseandFairbanksRanchGolfCourse.  Thisprojectdevelopedtothepointof
issuingaFinalEnvironmentalImpactReportbackedbygroundwaterstudiesand
modellingofthebasinbutwashaltedbyBoardaction.  TheSanDieguitoValleyareais
alsoofinterestbecausetheowneroftwowellshadapproachedtheDistrictabouta
possiblesaleandthewellsreportedlyproducesufficientwaterfortheprojectneedsas
recordedinthewellcompletionreports. 

Asaresultoftheaboveconditions, ourproposaldividedtheprojectintotwomajorwork
effortswithseveraltasksineachphase.  TheSanElijoValleyphaseoftheprojectis
designedtocollectbackgroundinformationonthepotentiallocationandproductivityofa
bedrockwellfieldlocationinSanElijoValley.  Wehavealsoupdatedthealluvial
aquiferpotentialoftheareaandevaluatedthepossibilityforIndirectPotableReuse(IPR) 
andrechargepotentialintheupstreamareaofEscondidoCreek.  TheSanDieguitophase
oftheProjectincludedareviewofthepriorEIRincludingananalysisofthegroundwater
informationandgroundwatermodelandthepotentialforbrinedisposalinthevalleyas
accesstotheJointPowersAuthoritySanElijoOceanOutfallisoutofrangeforaproject
intheSanDieguitoValley. 

1.1DescriptionofStudyArea

TheSanElijoValleyGroundwaterProject (theProject) wasoriginallyconceivedto
withdrawandtreat1.44milliongallonsperday (MGD), about4.5acre-feetperday,from
theshallowalluvialaquiferswithintheEscondidoCreekGroundwaterBasin (formally
namedtheSanElijoValleyGroundwaterBasin; groundwaterbasin9-23perthe
CaliforniaStateWaterResourcesControlBoard) withtheintentofusingtheSanElijo
OceanOutfalltodischargebrine.  TheSanElijoGroundwaterBasinincludesthealluvial
fillwithinEscondidoCreekfromValSerenototheeastbasinofSanElijoLagoonand
intoLaOrillaCreektotheareawhereElCaminoRealintersectsLaOrilla. TheProject
wasoriginallyplannedtowithdrawbrackishwaterfromalluvialwellsanddistributeit
throughpipelinestoanewreverseosmosis (RO) treatmentplanttobebuiltnear
ManchesterRoadandI-5.  Acompletedescriptionoftheprojectcanbefoundin
TechnicalMemoranda1-4byCarollo (2010).TheprojectareaisshownonFigure1.The
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Districtalsoconsideredotheralternativesincludinganon-alluvialdeepwellproject
withintheSanElijoValleyGroundwaterBasinaswellasreconsiderationofaprojectin
theSanDieguitoGroundwaterBasin (StateWaterResourcesControlBoardGroundwater
Basin9-12) fromtheareaofLusardiCanyonsouthwestwardstothewestendof
FairbanksRanchGolfCoursenearElCaminoReal.Thecurrentstudyareaandwell
locationsinthestudyareaareshownonFigure2andthewatershedscontainingtheareas
ofstudyareshownonFigure3.   

EnvironmentalconcernsrelatedtowithdrawalofwaterfromtheSanElijoLagoonand
EscondidoCreeksedimentsrequiredtheDistricttoconsiderotheralternatives.   
Concurrently, the WaterResourcesDivisionoftheU.S. GeologicalSurveyproposedto
theDistrictthatwaterresourcesmaybeheldinthesedimentaryformationsofEocene
andolderageinthevicinityoftheProject.  OthercollaborativestudiesbytheUSGSand
wateragenciesintheSanDiegoareahaveshownthepotentialforlargegroundwater
reservesinsedimentaryrockreservoirs (Flint,etal., 2012).  Asaresult, OMWDandthe
U. S. GeologicalSurvey (USGS) collaboratedontheinstallationoftwoshallow
piezometersanda1,190footdeepeight-inchdiametermonitoringwellinasingleboring
inSanElijoLagoon.  Thewellwastestedforaquiferwaterproduction, waterqualityand
samplesofboreholelithologywerecollectedatsetintervalsincludingacontinuouscore
ofthelagoonsediments. 

BasedongroundwaterproductionresultsfromtheUSGSdrillingandwelltesting, the
Districtdecidedtoexpandtheirprojectscopebeyondtheoriginalinvestigationto
identifyapotentialsiteforbedrockwaterresourcesandtoincludeareviewandupdateof
theAquiferStorageandRecoveryprojectonceplannedforSanDieguitoValleyaswell
asareassessmentofthepotentialforanalluvialprojectintheLaOrillaandSanElijo
Valleys.  Thisprojectwasdesignedtoincorporatethoseconsiderationswithafield
programtoidentifythegroundwaterqualityanddistributioninSanElijoValleywitha
geophysicalsurveyofthevalleyandathoroughinvestigationofthewellswithinthe
basin.  ThisreportcontainsthedatafromboththeSanElijoValleyandSanDieguito
Valleywithanassessmentofgroundwaterpotentialforthedesignproject. 

1.2PreviousStudies

1.2.1U.S.GeologicalSurveyWellinSanElijoLagoon

ThecollaborativeUSGS-OMWDprojectwasconductedduring2012andresultedin
isolatedalluvialmonitoringwellsnestedwithadeepmulti-screenedmonitoringwell
locatedinthecenterofthelagoononthelowerupstreamfillpadforInterstate5.  The
locationofthemonitoringisshownonFigure2.  Thedeepwellwascompletedto1,140
feetandscreenedinfourplacestointerceptpotentialaquiferzones.  Ascompleted, the
deepwellwasartesianwithaflowatthesurfaceof2to3gpm.  Inflowtothewelltotaled
about42gpm,withthehighestflowcomingfroma20to30footthicksandyzoneat650
feet.  Underaquifertestconditions, thewellcapacitywasmeasuredtorangefrom0.08to
0.15gpmperfootofdrawdownandtheaquifertransmissivitywasdeterminedtobe
428gpd/footofaquifer.  Thewaterchemistrymeasuredastotaldissolvedsolids (TDS)  
wasveryconsistentat1300partspermillion (ppm) withasurfacewatermeasuredas

Page | 2



December16, 2014ProjectNo: 50021-03
RevisedFebruary17, 2015ReportNo: 14-C0520R

1430ppm.  Thegeologyofthewellwasdeterminedtobealluvialtoadepthof125feet
whereitpassedthrough175feetofgreenish-graysiltysandoftheEoceneageDelmar
Formation.  Below250feet,thewellwasinCretaceoussedimentsandbelow600feet
wasentirelyinthesemi-compactedconglomeraticsandstoneoftheLusardiFormation.   
Otherthanathinzoneofsandat400feet, alloftheinflowofwaterwasfromtheLusardi
Formation.  TheUSGSdataaresummarizedintheirmemorandumtotheDistrict (USGS,  
2013). 

1.2.2Cardno-EntrixGeophysicalSurvey

TohelpunderstandtherelationshipoftheUSGS-SDSEwellresultswiththegeologyand
aquiferdistributionsurroundingthewell, Cardno-Entrixwascontractedtoperforma
geophysicalstudyofthelagoon (Cardno-Entrix, 2013).  Cardno-Entrixconducteda
gravitysurveyofthelagoonareagoingpartiallyupEscondidoCreekandLaOrilla
Creeks.  Thesurveywasabletodistinguishbasicrocktypesfromoneanotherbasedon
modeleddensitycontrastsandrevealedasecondaryzoneofweatheringandfracturingin
theSantiagoPeakFormationbelowtheLusardiFormation.  Thiszoneisseveralhundred
feetthickandisazonefromwhichmanybedrockwellsdrawwaterthroughoutthe
RanchoSantaFearea.  TheLusardiFormationwasmappedwithadensitybetweenthat
oftheEocenerocksaboveitandtheweatheredSantiagoPeakrocks.  Atthesiteofthe
OMWD-USGSSDSEwell, theLusardiFormationisshowntolieatadepthof600feet
andtheSantiagoPeakweatheredrockisatadepthofabout1,500feetwhichisconsistent
withSDSEboreholegeology.  ThesurveywasunabletodistinguishbetweentheUpper
CretaceousshalesoftheRosarioGroup (CabrilloFormation, PointLomaFormationand
LusardiFormation) fromtheEoceneDelmarFormationduetosimilaritiesindensity.   
Structurally, thegravitysurveyshowsafairlyflatlyingsequencedippingabout5°  
southeastbringingtheLusardiintosurfaceexposuresthroughoutRanchoSantaFe.  This
alsoisconsistentwithregionalmappingofthearea.  Basedonthesurvey, itwasdecided
thattheLusardiFormationwouldbebestexploitedfartherupEscondidoCreekwhere
multipleshallowerlessexpensivewellscouldbesited.   

1.2.3SanDieguitoWaterStorageandRecoveryProjectEIR

Intheearly1990’s, OMWDproposedanAquiferStorageandRecoveryProjectforthe
SanDieguitoBasin.  Theproposedprojectwasbasedonnegotiatedcontractsforrecycled
waterfromvariousNorthSanDiegoCountyagenciestosupplywatertoemerging
markets. TheprojectissummarizedinareportbyDudekandAssociates (September, 
1992).  Atthesametime, astudybyCH2MHill (1992), fortheSanDiegoCountyWater
AuthoritypresentedagroundwatermodeloftheSanDieguitoBasinshowingthe
groundwaterchangesthroughtimeandthepotentialimpactsofrechargeanddischarge
eventsthroughtime.  Subsequently, theDistrictfundedastudybyKleinfelder, Inc. and
EDAW, Inc.(August, 2004) andcontractedHargis +Associates, Inc. (August, 2004) to
conductagroundwatersurveyofthearea.  Thesurveyincludedagroundwatermodelto
predicttheimpactsofdesigninjectionandextractioneventsattheProjectDesign
locationnearMorganRunGolfCourse. TheDraftEIRwaspublishedandcirculatedin
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Augustof2004andtheFinalEIRwiththepubliccommentsincorporatedwaspublished
inDecember2004. 

Page | 4



December16, 2014ProjectNo: 50021-03
RevisedFebruary17, 2015ReportNo: 14-C0520R

2.0SANELIJOVALLEYGROUNDWATERPROJECTAREA

Thefollowingsectionssummarizeourfieldandlaboratoryworkaswellasourreviewof
existinggeologic, hydrogeologic, andhydrologicdataandinformationforanarea
surroundingEscondidoCreekbetweenValSerenoandSanElijoLagoon.  Collectively, 
thisinformationwillbeusedtoupdatetheexistingconceptualhydrogeologicmodel
developedbypastinvestigators (Izbicki, 1983; Foster, 1996) fromwhichalternative
waterresourcescanbeidentifiedandpotentiallydevelopedbyOMWD.Aspartofthis
work, alternativesforusingIPRtorechargethebasinwillbeevaluated.  

2.1ScopeofWorkPerformed

WorktaskscompletedbySMCandincludedinthissectionofthereportareidentifiedin
theproposedscopeofworkasTask1ofSMC’sProposalforTaskSpecificConsulting
Services(SMC, 2013) andincludethefollowingsubtasks: 
1. Amulti-methodgeophysicalsurveyupstreamfromthelagoonareaandprevious

gravitysurvey;  
2. Asearchfor,andanalysisof,apreviouslyreporteddeepwellnearthelagoon-river

boundaryatManchesterAvenuecalledtheTurner #1Wellwhichwasoriginallyan
oilexplorationwell;  

3. AnefforttodeterminethehydrologicpropertiesoftheLusardiFormation;  
4. Acost-estimateforthedevelopmentofapilottestholeandproductionwellfield;  

5. AnanalysisofthepotentialforIndirectPotableReuseandotherrechargeneedsand
methodsfortheproject; and

6. Asimplegroundwatermodelofthearea. 

Findingsandrecommendationsrelativetothesetasksarepresentedlaterinthisreport. 

2.2GeophysicalInvestigation

SMCcontractedwithDr. JohnJansen (formerlywithCardno-EntrixInc.) atLeggett,  
Brashear’s& Graham (LBG) toprovideageophysicalsurveyoftheSanElijoValley
GroundwaterProjectarea.  ThefieldworkforthestudywascompletedinJanuary,2014, 
andincludedgravity, Time-domainElectromagneticInduction (TEM) andhighresolution
resistivity.  ThereportisattachedasAppendixA. 

Theobjectivesofthestudyweretoidentifyandcharacterizethesubsurfacegeologyand
hydrogeologyoftheSanElijoValleyareawiththeultimateobjectiveofdetermining
wherethemostlikelylocationforbedrockwellandwellfieldmightbe.  Todothis, LBG
usedtwohighresolutionresistivitylinestomapthelateralandverticalgrainsize
distributionoftheupper300to400feetforseveralhundredfeetnorthofLaBajada
BridgeandeastofManchesterRoadonthewestedgeoftheriverbasinnearManchester
Preserve.  TEMwasusedtomapandinterpretgrainsizedistributionstodepthsupto
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1,200feet.  Agravitysurveywasusedtomapthedepthtobasementrockandvariations
inbedrockdensities.  Ascompleted, thedatasetwasusedtomapthethicknessand
locationofthepermeablezonesoftheLusardiFormationandanysandorsandstoneunits
abovetheLusardiwherepresentaswellasthelocationoftheupperzoneofweathered
fracturedrockoftheSantiagoPeakMetavolcanicrocks.   

2.2.1HighResolutionResistivitySurvey

Theresistivityofrockandsoilisameasureofitsgrainsizeandmineralcomposition,  
moisturecontentandformationwaterquality. Poroussaturatedmaterialscontainingfresh
water (TDSlessthan1.000ppm) havelowerresistivityvaluesthanunsaturatedmaterials
andmaterialswithbrackishwaterhavelowervaluesthanthosewithfreshwater.  More
detailsrelativetorockandwaterpropertiesarepresentedinthereport (AppendixA).   
Forthisinvestigation,tworesistivity “lines” weresurveyedtounderstandthesubsurface
propertiesoftheupper300to400feet.  Duetorightofentryrestrictions, thesurveyed
lineswereconfinedtothemoresouthwesterlyportionofthebasinwherethelinelength
wassufficienttoachievethedesireddepthandaccesswasgrantedbytheSanElijo
LagoonConservancytolandsundertheircontrol.  LinelocationsareshownintheLBG
reportFigure3. 

ResistivitylineR1wasrunparalleltoManchesterAvenueontheedgeofthebasinand
Figure3intheLBGreportisacrosssectionthatdepictstheinterpretation.  Themodeled
profileshowsacontinuousunitofunconsolidatedsandsandgravelsfromthesurfacetoa
depthof35feetatthesouthwestendtoover50feetatthenortheastendsaturatedwith
brackishwater.  Thiszoneisseparatedfromalowersandandgravelzoneoffreshwater
byaconfiningunitofsiltandclaythatis15to25feetthick.  Thelowerunitistraceable
toadepthof100to130feet.  Theunitistruncatedorgradessharplyintolowresistivity
materialcomposedoffine-grainedsedimentandorbrackishwater.   

LineR2wasrunalongtheeastperimeterofthecreeknorthfromLaBajadaBridge.  This
modeledprofileisverysimilartoR1withthezoneofsandandfreshwatercontinuous
throughouttheprofile.  Thetwoprofilesindicatethatacontinuouszoneofwaterbearing
sandstone, mostlikelyLusardiFormation, ispresentunderEscondidoCreekthatisabout
200feetthickandthinstothenorthtoabout100+ feetthick.Wellsandshortduration
aquifertestsconductedduringanearlierstudy (Foster, 1996; wellsnowabandoned)  
showedsimilargeologywithTDSvaluesgenerallyat2,500ppmfrom3closelyspaced
samples.  

2.2.2TEMSurvey

TEMsurveysutilizeaclosedrectangulartransmitterloop20metersonasidetocreatea
signalthatwillpenetratetomuchgreaterdepthsthanhighresolutionresistivityata
singlesurveypoint.  Inall, tensurveyswerecompleted.  Basedontheseindividual
surveyresults, LBGcomposedamodeledprofile (seeAppendixA, Figure5) alongthe
surveytraverseshowingtheirinterpretedgeologytoadepthofaround700feetalongthe
wholeextentofthestudyarea.Fourunitswereinterpretedfromthefieldsurveywhich
includeacontinuousshallowzoneofunconsolidatedmaterial; unittwounderliesonebut

Page | 6



December16, 2014ProjectNo: 50021-03
RevisedFebruary17, 2015ReportNo: 14-C0520R

isalsounconsolidatedorhighlyfracturedtoweatheredbedrockandisnotinterpretedto
beasourceoffreshwater; unitthreeispresentfrom20feetto360feetwithisolated
zonesoffreshwaterwhichcorrelatetothefreshwaterzonesintheresistivityprofiles;  
andunitfouriscompetentcrystallinebedrock. 

ThecontactbetweentheLusardiFormation, whichisexposedthroughoutthearea,and
theupperSantiagoPeakFormationisclearlyshownontheprofileatadepthof400feet
atthesouthwestendoftheareatoadepthdecreasingto600feetnearLakeValSereno.   
Inaddition, theprofileshowsapossiblefaulttobepresentattheverysouthwestendof
theprofile.  Otherpotentialshearzonesappearmidwayupthebasinandspottysections
inplacesintheLusardimayindicateacoarserzoneofconglomerateorconsolidationin
thoseareasrelatedtothefanglomeratenatureoftheLusardiFormation.  LBGinterprets
thelowerresistivityzonesintheLusardiFormationtobefreshwatertargets. Theareaat
thenortheasternendoftheprofileisnearLakeValSerenoandispotentiallyazoneof
freshwaterinfiltrationwithintheLusardi.  Here, thezoneisrelativelyshallowatadepth
of50feetandhasathicknessofabout150feet. 

2.2.3GravitySurvey

Thegravitysurveywasconductedinthefieldataseriesof19stationsfromthe
intersectionofManchesterRoadandElCaminoRealtotheuplandareasnorthofLone
JackRoad.  Thegravitysurveyshowsaconsistentriseinthebasementrockalongthe
northeasttrendofthesurveyline.  However, theprofileshownbyLBG (AppendixA,  
Figure7)doesnotcalibratewithsurfacegeologicalmappingatthenortheastendofthe
profile.  Inactuality, LusardiFormationrocksareexposedthroughouttheareaaround
ValSerenoandlikelydonotgradeoutasshowninthesection.  Thissuggeststhe
specificgravityofthetwoformationsmaybetoosimilarinplacestodistinguishbetween
thembasedpurelyongravitymeasurements. 

2.2.4GeophysicalSurveyConclusionsandRecommendations

LBGconcludesthatsitingawelleastofthelagoonisproblematicowingtotheabsence
ofLusardiFormationandothersedimentaryformationsfromtheirmodeledprofiles.   
BasedonTEMdata,theremaybesectionsofmorehighlyfracturedrockorsandstone
zoneswithfreshwaterinitthatispotentiallyacandidatefordevelopment.  Giventhe
resultsandsynthesisofalloftheLBGfieldinformation, thereareseverallocationsof
furtherstudyandexplorationforaproductionwellandwellfield.Thesepotential
productionzonesincludethefollowing: 

AreanearTEM1,4,5,and6andR-2 (areaofLaBajadaBridge): 
Thegeophysicalresultsinthisareashowazoneofabout200feetoffreshwater
saturatedsandstone.  GravityresultsalsoshowathickeningofsandstoneoftheLusardi
Formationherealso.  

AreanearthesouthwestportionofR-1 (ManchesterPreserve): 
Thisresistivityprofileshows200footthicksandstonewithfreshwaterespeciallyatthe
westendoftheprofile.  ThegravityprofileinthisareashowsthistobeDelmar
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Formation;however, aninterpretationofthegeologicmapsoftheareamakeitmore
likelytobeLusardiFormationatthisdepth.Additionally, theTEMdataindicate
strongfracturingofthebedrockandafreshwaterzoneinsandstonebelow150feet.   

AreasnearTEM2and7andgravitystations13and16 (ValSereno): 
ValSerenoisthelowlyingareawhereEscondidoCreekturnsabruptly90° southfrom
awesttrend.  TEMdatashowa500footthicksectionofDelmarFormationalthough
geologicmapsoftheareaindicatethisislikelytobeLusardiFormation. 

Areaneargravitystation17 (allfracturedbedrockaboveValSereno): 
Thegravitylowinthisareaisinterpretedtomeantherockisveryfracturedand
thereforepotentiallywaterbearing.  TherockismappedasSantiagoPeakFormation
andgenerallynotconsideredahighproductionwaterbearingunit. 

Areaneargravitystations14to12and15 (belowCaminodelNorte): 
ThisareaisfracturedontheTEMcrosssectionandhasadeepzoneofpotentialfresh
watersandstone.  TheTEMsurveyshowstwosignificantfracturezonesthroughthe
area.  Again, gravityislowandmaybeindicatinghighlyfracturedbedrock. 

AreanearTEM8Eor8Worgravitystations7and8 (southendofstudyarea): 
TheseTEMsoundingswerenearthehightransmissionlinesandapipelinethatpasses
throughtheManchesterPreserveareaandmayreflectinterference.  However, the
readingsindicateandsupporttheresistivityreadingfromthesouthernprofileandmay
indicateanincreasingthicknessandabundanceoffreshwaterinthesandstone
formationbelowthesite. 

Theresultsofthegeophysicalworkindicatewaterinthesubsurfaceinvariousrocky
formations.  However, thefindingspointtothesubsurfaceformationsinthesouthernend
ofEscondidoCreekasthemostpromisinggroundwaterresourcelocation.  Also, when
thisstudyiscombinedwiththepreviousgeophysicalstudydoneintheSanElijoLagoon
area, itcanbeconcludedthatwellsdrilledinthesouthwestportionofEscondidoCreek
nearthelagoonaremorelikelytohitmuchthickerLusardiFormationaquifermaterials
thanthosedrilledtothenortheast.Thethickerthegroundwateraquiferisthemorewater
canbeproducedfromit. 

2.3IdentificationandEvaluationofTurner #1(DeepWell13S04W24P1) 

PreviousreportshavereferredtoadeepwellinEscondidoCreekthatwasoriginally
drilledin1926tobeanoilwelldescribedinmimeographsandwelllogsasCardiffOil
Company #1TurnerWell (hereaftergenerallyreferredtoasTurner #1)thatwaslater
partiallybackfilledandconvertedtoawaterproductionwell.  Waterconditionsatthe
wellwerereportedbyIzbicki (1983) whoreportedthewaterqualitytoberelativelyfresh
waterwithaTDSof1,150mg/L (milligramsperliter, roughlyppm).  Thewellwasfound
tobeonpropertyThisdeepwellwasdrilledintobedrockdownto2,806feetdeep.  It
wasthenconvertedtoawaterwellabout1,200feetdeepandperforatedat1,000to1,100
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feet. Findingandtestingthiswell, ifitindeedstillexisted, wasdeemedanimportant
elementofthestudy.   

2.3.1HistoricalRecordsofWell

Theoriginalnoticeofwelllocationisinthe “ReportonProposedOperations”, No. P-1- 
13348recordsthewellasWellNo. “Turner “ #1 (namedafterMr. StanleyTurner,the
PresidentofCardiffOilCorporation) withthelocationasSection24, T13S, R4Wand
states “thewellisapproximatelyincenteroftheS.E.¼ oftheS.W.¼.  Theelevationof
thederrickfloorabovesealevelisabout100feet”.  Theloghandwrittenonthisform
showsitenteredhardsandat560feet, conglomerateat842feetandhardrockat988feet.   

The “LogofOilorGasWell” datedMarch15, 1928,showsaverydifferentlogofthe
drilledformationsindicatingthatthewellendedinfossiliferousshalesatthe2,806foot
depthwithgoodoilcuts.  However, thelogalsoindicatesthatthewellentereditsfirst
watersandbetween1,287feetand1,298feet.  Thelogindicatesthedrillerswere
successfulatshuttingoffwaterinthewellatthe1,284footdepthbutat2,061feetwhere
theyshiftedfrom8¼” casingto6¼” casingtheycouldnotshutoffthewater.  Thefield
operatorspulledthe6¼”casingandsealedthewellbelow2,061feetandperforatedthe
8¼” casingfrom1,500feetdownto2,051feetandthe “NoticeofIntentiontoAbandon
Well” datedMarch31, 1928,indicatesinanotethat “thewellnowpumpsfreshwater”. 

TheCaliforniaDepartmentofWaterResources “WellIndex” cardforthewellassignsa
wellidentificationnumberforthewellas13S04W24P01SB&M (SanBernardino
BaselineandMeridian) whichisagenerallocationaswellasanidentifier.  Anoteonthe
cardgivesthelocationas “SW¼, SE¼ ofSection24; 2500’ EofLuxCanyonBl (nowEl
CaminoReal) intersectionalongRanchoSantaFeRoad (nowManchesterRoad) 150’ SE
ofRanchoSantaFeroad (S10)” andalsonotesthewellis “700’ N/o & 2100’ W/oSE
CorSec24”.  Itfurtherstatesthatthewellispluggedat1,120feetandperforatedfrom
1,000feetto1,100feet.  

NotethatthelocationofthewellgivenfortheoilwellistheSE¼ oftheSW¼ ofSection
24butthenoteforthesamewellasawaterwellsaysitisintheSW¼ oftheSE¼ of
section24.  Theactualdepthandperforatedintervalofthewellisalsoinconsistent
betweenthetworeportingagencies.  AhandwrittennoteontheDWRfaxoftheindex
cardnotesthatthewellcasingis1,280feetdeepwithadiameterof8”, whiletheoriginal
welllogindicates8¼” casingwasplacedbelow1,284feetwith12½” casingsetfromthe
surfaceto1,284feet.   

2.3.2WellLocationandAnalysis

Afieldefforttofindthiswellwasafundamentalelementoftheproposedsetoftasks.   
Sinceinitialsurveyshadfailedtolocatethewell, SMCsearchedtheaerialphotograph
collectionheldbytheCountyofSanDiegowhichholdshistoricalphotographsofSan
DiegoCounty,includingtheareaofthewell. AwellderrickwasidentifiedonFrames
C6andC7ofFlightLine37ofthe1928setofimages.  Thederrickhassincebeen
removedbutthederrickintheimageisnearthelocationsdescribedaboveforthewell.  
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Basedontheseresults, thewellwasplottedandtheownerofthewellandparcelnumber
forthewellsitewasidentifiedtobeBurtechRealEstateInvestmentsandtheowneris
Mr. DominicBurtech.  AcombinedefforttofindthewellbyMr. BurtechandOMWD
hasresultedinidentifyingaburiedwellonpropertysurroundedbyMr. Burtech’s.  The
propertyisonAPN 26206134andisjointlyheldbythePatrickD. O’KeefeTrustand
CarlosE. FiguieredoTrust. 

2.4HydrogeologicalPropertiesofthePotentialAquifers

ThreepotentialaquifersexistintheSanElijoValleyGroundwaterBasin.  Theseinclude
thealluvialaquifersystemsofEscondidoCreekandLaOrillaCreek,theLusardi
Formation, andtheSantiagoPeakMetavolcanicRocks.  Eachformationisdistinctly
differentandpresentsdifferentchallengesfortheextractionofwaterfortheProject.   
Initially, itwasproposedtohandsampletheLusardiFormationinthefieldandattempt
torunpermeametertestsonthesamplesinthelabtoestimatethehydraulicconductivity
andtransmissivityoftherockaquifer.  However, freshoutcropsinareaswheresamples
couldbetakenwerelimitedandonlytwolocationswereusedtocollectsamples.  To
augmentandsupportthelabresults, itwasdecidedtoretrieveandutilizethewaterwell
recordsandpumptestsconductedonactualwellswithineachoftheformationsto
developadatabaseofinformationfromwhichtoderiveourestimates.  Therefore, all
wellrecordsfortheEscondidoCreek-RanchoSantaFe-SanDieguitoBasinwere
retrievedandsummarizedforProjectuseinTables1-8.  Manyofthewellrecordscontain
dataofusefortheprojectincludingwaterqualityinformation, pumptestresultsandwell
constructionandlithology.  Asummaryoftheaquiferpropertiesandtestresultsare
providedinTables9and10.  Thesetablescontaintestinformationaswellasconclusions
astoprojectdesignrequirementsforthevariousaquifersystems. Thefollowing
descriptionsoftheaquiferpropertiesarederivedfromtheselogsandtests. 

2.4.1AlluvialAquiferProperties

AlluviuminEscondidoCreekandLaOrillaCreekisderivedfromelevatedbasement
rockstotheeastcomposedoftheSantiagoPeakVolcanics, LusardiFormationandto
someextenttheEoceneformationsthatlieonthesebasementrocks.  Adetailedstudy
donebyFoster (1995) showsthatalluviuminEscondidoCreekisabout75feetthicknear
LaBajadaBridgeCrossingwhereseveralCPTboringsandfivewellsweredrilled
throughthealluviumandintolowerformations.  Thealluviumiscomposedofanupper
zoneofclayandclayeysandbelowtheriverchanneldepositsontopofalowerzoneof
siltygravelcomposedofangularclastsofSantiagoPeakVolcanicsuptobouldersize
greaterthan1footindiameter).  CPTprobeswereunsuccessfulinpenetratingthe

gravelsbelowabout40feetbutthewellsweredrilledthroughandterminatedinDelmar
Formationsiltysandstone.  AlluviumgraduallythickenssouthwestwardtowardsSan
ElijoLagoonandthinsto50feetorlessnortheastwardtowardsValSereno.  Thecreek
bedisnarrowandcontainsonlystreamwashsandandgravelthroughthemountainous
regionandintoHarmonyGrove.   

Anevaluationoftestsonwellsinthealluviumrangesgreatlyinhydraulicconductivity
andtransmissivitybutaverage50feet/dayand2,500gpd/foot.  However, asinglewellin
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Section19nearthelagoonendofEscondidoCreekhasatransmissivityof12,187
gpd/footandaspecificcapacityofabout8gpm/footofdrawdown.  Thewelllogshows
clayto27feet,thensandandgraveltoabout60feet.  Itisdrawing325gpmwithatotal
drawdowninthewellof40feet.  Thewellisconstructedwith40feetofslottedscreen
throughabout30feetofsandandgravelandifpumpedtocapacity, coulddraw468,000
gpdfromtheshallowaquifer.  WellsintheSanElijoValleyGroundwaterBasinand
adjacentareaareshownonFigure2. Table9showsthevaluesforTransmissivityand
SpecificCapacityforwellswithinthestudyareawithanaverageexcludingthehighest
andlowestvalues.SinceonlytwowellsfromthealluvialaquiferinSanElijoValleyare
availableaslogs, theaverageisnotconsideredmeaningfulandmorevalueshouldbe
placedontheindividualwellperformances. 

2.4.2LusardiFormationAquiferProperties

TheLusardiFormationcropsoutovertheRanchoSantaFeareafromLusardiCanyon
northwestwardstotheareawestofValSerenowhereitbeginstobecoveredbythe
EoceneFormations.  Althoughitisexposed, itisveryweatheredandlooseanddoesnot
reallyrepresentthedeeperoccurrenceoftherockasdescribedinthewelllogs
throughouttheareaoraswasreportedinthedrillingoftheUSGS-SDSEwellinSan
ElijoLagoon.  Its’ transmissivepropertiesarebestrepresentedbytheaquifertestsdone
oncompletedwellsinthearea.  Therockiseasilyrecognizableanddistinguishablefrom
rocksaboveandbelowtheformationbasedonitsdistinctivecolorandconglomeratic
natureversusthesoftershalyrocksaboveandthehardmetamorphosedvolcanicrocks
below.  MostofthewellsthatdrawwaterexclusivelyfromtheLusardiFormation, 
includingtheUSGS-SDSEwell, yieldwateratarateofabout50gpm (DavidMatthews,  
FainDrilling, personalcommunication) andinplaceshavefailedtoyieldwateratall.   

Thetransmissivitiescalculatedfromthewellsinthearearangefrom180to45,000
gpd/footofaquiferandthewellshavespecificcapacitiesrangingfrom0.09to30
gpm/footofdrawdown.  Theaveragevalues (afterdeletingthelowestandhighestvalues)  
are410gpm/footand0.21gpm/footwithadrawdowninthewellof193feettopump30
gpm.   Inordertodrawsufficientwaterperwell, eachwellwillneedtodrawfrom500
feetofaquiferandeightwellsareneededtomeettheprojectdemandsforasustainable
wellfield.  Accordingtothegeophysicalsurveyofthebasin, thebestlocationtofindthis
thicknessofLusardiisnearthecreek-lagoonboundaryareanearwherethedeepwell
describedaboveislocated.  However, evendoublingtheaquiferthicknessmaynot
greatlydecreasethenumberofwellsneededgiventhatdrawdownishighforwater
recoveredandtheaquiferisnotconsistentlytransmissiveasshownbythewaterflowinto
theSDSEwellduringpumping.AlthoughtheLusardiFormationcansupplysignificant
water, thedepthofformationandnumberofwellsneededtosupplytheprojectvolumes
makesitalesstenablealternativetoanalluvialwell. 

LusardiFormationLabTestResults

SamplesofLusardiFormationwerecollectedfromexposuresnearthemouthofLusardi
Canyoninordertotesttherockforitsphysicalproperties.  Thefoursamplesweretested
forgrainsize, permeabilityandporosityinordertodetermineaveragesforspecificyield,  
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hydraulicconductivityandtransmissivity.  Threedrivesampleswerecollectedandone
bagsamplewastakenfromthefieldexposure.   

Thegradationsampletestedouttobeapoorlygradedgravelwithsand (GPinsoil
terminology) withcoefficientsofuniformityandcurvaturethatconfirmthelabanalysis.   
Poorlygradedgravelswithveryfewfinestypicallyhavehighporosityallowingwaterto
floweasilythroughit (highpermeability).  Theringsamplestestedouttohaveeven
higherporosities.  Anaveragespecificyield(amountofwaterthatcanbeextractedfrom
saturatedporespace)ofabout10% andanaveragepermeabilityof27feet/daywere
calculatedforthesamples.  Transmissivityisafunctionofaquiferthickness, T=kb,  
wherekispermeability (hydraulicconductivity) andbisthethicknessoftheaquifer.  An
aquifer500feetthickwouldhaveatransmissivityof13,500feet²/daywhichisequalto
1,800gpd/foot.  Fieldvaluesaveragelessthanthisbutgiventhevariationofboth
methodsitisareasonableestimate. 

2.4.3SantiagoPeakVolcanicsAquiferProperties

ManywellsthroughouttheRanchoSantaFearearelyonwaterfromthefracturesystems
intheSantiagoPeakVolcanicRocks.  Theserocksareexposedinthehillseastofthe
projectareaandunderlieallyoungerrocks.  Theuppersurfaceoftheformationistilted
southwestwardanddeepenstowardsthecoast.  SantagoPeakmetavolcanicrockwasnot
penetratedduringthedrillofUSGS-SDSEinthelagoonthoughfromgeophysical
interpretationsitwaswithinafewhundredfeetofthebottomofthewell.   

Testsconductedonwellsthroughouttheprojectareathatareeitherentirelyscreenedin
SantiagoPeakMetavolcanicsorareprimarilydrawingwaterfromthatrockhave
transmissivitiesthatrangefrom4.62to6,250gpd/footandaverage360gpd/foot
excludingthehighestandlowestvalues.  Specificcapacitiesrangefrom0.00to3.13
gpm/foot.  Itis,therefore,difficultifnotimpossibletopredicttheyieldfromawell
drilledinthisformation.  Wellshavereportedover1,000gpmbutwithoutdrawdownor
testtimes,itishardtoknowjusthowsustainablesuchavolumeis.  Privatehomeowners
caneasilysustaintheirneedswithlowflowwellsbuttheDistrictcouldnotbeassuredof
findingsufficientwaterfromthisrockfracturesystem.  Thisformationis,therefore,not
consideredaviablealternativesourcefortheproject.  

2.4.4LocationandCostEstimateforProposedWellFieldinSanElijoValley

GroundwaterconditionsintheSanElijoValleypresentseveralopportunitiestoplaceand
testapilotwellforthedesignproject(seeFigure10).  Anextractionwellsystemin
alluviumwouldbeabletoutilizeashallowwellsystemthatwouldbeconsiderablyless
expensiveandmoreproductiveperwellthanasystemineithertheLusardiFormationor
theSantiagoPeakVolcanics.  Additionally, therechargeforalluvialwellsismore
directlymanagedthanrechargetodeeperaquiferformations.  Theprimarynegative
aspectofusinganalluvialwellfieldisthatitneedstobesitedtowardsthesouthwest
regionofthebasinandnearthecenterofeithercreeksystem.  Thislocationplacesthe
wellfieldnearthelagoonandwithinthelandsoftheSanElijoLagoonConservancy.     
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2.4.5AlluvialWellField

Wellsinawellfieldinalluviumwouldrequireatleast20footdeepsanitaryseal.   
Becauseofthis, awellwithinthealluvialsystemofLaOrillaorEscondidoCreekwould
onlybeabletodrawwaterfroma50-60footscreenedinterval.  Also, giventhat
drawdowninthewellcouldbeasmuchas40-50feet,thepumpwouldneedtobesetat
60feet, nearthebottomofthewellandtotalyieldmaybelessthananticipated.  Atest
wellandtwoadjacentmonitoringwellswillbeneededtodeterminetheefficiencyofthe
areatosupplytheproject.  Thecostsforthesewellsareestimatedbelowbasedon
numberssuppliedbylocaldrillingcompanies.  Thecostsdonotdonotincludeconsultant
costs.   

EstimatedTestandMonitoringWellCosts –ThreeWells

Drillthree8” boringsto70feet (210footat $22/foot)$ 5,620
Setcasingandscreens (40footat $7/footand170footat $9/foot)$ 1,810
Developwells$ 2,000
Provideandinstallsurfaceseals$ 1,800
Conduct24hourpumptest  $ 6,000
Storeanddisposeoftestwater  (est. 100gpm=144,000gal)$ 20,000
OR, disposeofatSEJPAfacility
Waterqualitysamples  (pertruckload; est. 5)$ 1,000
Wellabandonment (clean-upandremoval)$ 6,000

TotalCost$ 44,230

Ascanbeseenintheestimate, thecostfordisposalofthepumptestwaterisalargepart
ofthecosts.  Ifotherdisposalordischargemethodscanbearranged, suchasuseofthe
SEJPAfacility,thencostswouldbesignificantlylower.   

Assumingfourproductionwellsissufficient, thecostsforeachwellisestimatedtobe
50,000andthecostoftheindividualpumpassemblyforthewellis $75,000.  Afour

wellproductionfieldwouldcost $500,000notinclusiveofconsultantcosts (estimatedto
be10% ofconstructioncosts). 

2.4.6LusardiFormationWellField

Asdiscussedearlierinthereport, awellintheLusardiFormationappearsproblematic.   
Lowflowsthroughoutthearea (50gpmorless) coupledwiththelowflowresultsofthe
USGSwellinSanElijoLagoon (42gpm) maynotprovidesufficientwaterfortheproject
asbudgeted.  Nonetheless, aconversationwithDaveMatthewsofFainDrillingrevealed
thatwellsoriginallyestimatedtoyield50gpmintheLusardiFormationhaveproduced
upto100to200gpmonfinaldevelopmentandreleaseofoverpressurefromdrilling. 
Hisrecommendationforwellsinthisformationistodrillan8” diametertestholerather
thanthenormal6½” boringtopreventhighpressureimpactstotheaquifer.  Awellfield
intheLusardiFormation,however,islikelytorequirebetweeneightandtenwellsto
providetheprojectdesignwatervolumeatthelowerflowrates. 
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ThepreferredlocationofawellfieldintheLusardiFormationmusttakeadvantageofa
maximumthicknessoftheaquiferaswellasalocationwheretheformationiscloserto
thesurface.  Basedonthegeophysicalsurvey, theareainandaroundthemappedlocation
oftheTurner #1wellwhereEscondidoCreekflowsintoSanElijoLagoon, isthebest
locationforsuchawellfield.  Atestwellinthisareadrilledtoupwardsof1,000feet
deepwouldcostabout $100,000,excludingconsultantcosts, andduetothecostwouldbe
testedasasinglewelltesttoderivesitespecificaquiferandwellefficiency
characteristics.  Ifthetestingshowsthatawellfieldhasthepotentialtosatisfythe
projectdemands,thenasecondwellwillneedtobedrilledtodeterminewellinterference
distancesforthenumberofwells.  Theestimateofflowandnumberofwellsforthe
projectisbasedonintercepting500feetofsaturatedLusardiFormationwithanaverage
transmissivityof410gpd/foot. 

Thecosttoinstalla1,000footdeeppilottestwellisestimatedtobe $100,000andthe
aquifertestingofthewellwillcostanestimated $40,000includingconsultantcostsfor
analysis.  Onceagain, thesecostsarenotadjustedforprevailingwagerequirements.  The
totalcoststodrill, case, developandtestthewellisestimatedtobe $100,000withwater
chemistryandhandlingofthetestwater.  Somereductionincostscouldresultfromaless
expensivedischargeprocess.  Ifthewelldemonstratesanappropriatesetofaquifer
properties, awellfieldwouldbedesignedandtestedwithanadditiondeepmonitoring
well.  Oncefieldtestingiscomplete, thetestwellwillbereamedandsetwithsteelcasing
andappropriatescreensections.   

CostSummaryofMethods

PilotTestWell $ 100,000
SingleWellTest$ 40,000
MonitoringWellandWellFieldTesting$ 150,000
ReemingofTestWellandDevelopmentofProductionWell$ 250,000
DrillingandDevelopmentofsixadditionalwells$ 2,100,000
Installationof200gpmpumpsandwellheads$ 360,000

TotalCost$ 3,000,000

Thesecostvaluesarelikelylowbasedonusinglocaldrillingcompanies.  Costswillbe
significantlyhigherandmaydoubleiftheDistrictseekstousesurfaceturbineswhich
requireveryrigidlymaintainedverticalwallsforthewell. 

2.5PotentialforArtificialRechargeIncludingIndirectPotableReuse

IndirectPotableReuse (IPR) ofwaterincludestheuserecycledwaterthatmeets
regulatoryguidelinesfornon-potableuse, treatingitfurthertomeetpotablewater
standardsthenblendingitwithanuntreatedpotablewatersupplysuchasareservoir, lake
orgroundwater.  Givensufficienttime(currently6monthsperRWQCB-DHS
regulations), therecycledwaterwillblendwiththereservoirwaterorgroundwaterand
canthenbeextracted, furthertreated,thendistributedinpotablesupplysystems. Orange
CountyWaterDistricthasdevelopeda70mgdIPRsystemtreatingwastewaterand
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injecting35mgdofthisthroughpercolationbasinsintheAnaheimforebayareaofthe
OrangeCountyaquifersystemandinjecting35mgdtocreateaseawaterbarriernearthe
coasttopreventseawaterintrusion.  SmallerscaleeffortsliketheoneinOrangeCounty
havebeenproposedbytheCityofSanDiego.  ASanDieguitoGroundwaterBasinIPR
wasevaluatedtousetreatedrecycledwaterfromtheNorthCityWestTreatmentPlant
blendedwithpotablewaterandspreadintorechargepondsinthebasinandlaterremoved
andtreatedtobeusedintheCity’spotablewatersystem.  However, duetoaneedtoseek
anamendmenttotheRWQCB’sBasinPlanandchallengeswithimplementation, theCity
hasabandonedthisconcept(PBS&J, 2006; BrownandCaldwell, 2012). 

IntheSanDieguitoValley,recycledwaterispresentattheDistrict’s4SRanch
WastewaterTreatmentFacilitySanDiego’sNorthCityWestReclamationPlantandthe
SantaFeValleyReclamationFacility.However, recycledwaterfromthesefacilitiesis
currentlyfullyutilizedandadditionalresourcesfromthemarenotlikelytobeavailable
inthenearfuture.  TreatedwateriscurrentlydischargedtopondsbytheRanchoSantaFe
CommunityServicesDistrict(RSFCSD), FairbanksRanchCommunityServicesDistrict
FRCSD)andWhisperingPalmsCommunityServiceDistrict(WPCSD).  Thecombined

outputcurrentlyfromthesefacilitiesisapproximately800,000gpddischargedintoponds
withauthorizationtotreat1.125mgd. Theauthorizedtotalisneartheprojectneeds.  The
waterwouldneedtobetreatedtopotablestandards (tertiarytreatment) andwouldneedto
beblendedwithgroundwaterforaperiodofsixmonthsbeforeitreachesapumpingwell.   
AstheCityofSanDiegodetermined,theareahasnumerouswellsbutmostarenorthof
MorganRunGolfCourseandtheconfinedgroundwateratdepthcouldprovidean
opportunityforIPRtosupporttheproject. 

IPRfortheDistrictprojectinSanElijoValleycouldbeimplementedthroughrecharge
intotheLakeValSerenowetlandarea.  Alluviumisnotverythickinthisareaand
individualhomeownersdownstreamhavetheirownwellsforwatersupplysomodeling
ofthetransitpathforblendedwaterwouldbeacriticalelementoftheplan. TheDistrict
hasrecycledwaterlinesintheareawhichcouldsupplythewaterforIPRbuttherecycled
wateriscurrentlyfullyutilized.  Additionalrecycledwatermaynotbeavailablesofor
severalreasons, anIPRprojectinsupportoftheBrackishWaterDesalinationProject
seemsunlikelyforthisbasin. 

2.6GroundwaterModelofBasinHydrogeology

NotmanyprivateorpublicwellsappeartobedrawingwaterdirectlyfromtheSanElijo
ValleyGroundwaterBasin (thatisthealluvialaquifersystemofEscondidoandLaOrilla
Creeks).  Inaddition, waterappearstoflowyearround (seeFigure5),achartofdata
suppliedbySanElijoLagoonConservancywhoaremeasuringtheriverflowatthe
CaminoDelNortecrossingofEscondidoCreekbelowValSereno.  Baseflow (thelowest
sustainedflowinthecreek) isapproximately27cubicfeetpersecond (cfs) althoughin
autumnof2007,itwas0.033cfsasmeasuredforthemonthofOctober.  Highflowpeaks
atamaximumof1841cfsin2010.  NomeasurementsaremadeatLaOrillaCreek.The
averageannualflowoftheriverasmeasuredatCaminodelNorteisabout20,000acre- 
feetandasmuchas40,000acre-feetflowedin2010.  Thevaluesrecordedforthewater
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years2004through2011providedbytheSanElijoLagoonConservancyshowthatwater
dischargehasactuallyincreasedsubstantiallyinEscondidoCreek.  AsnotedbyIzbicki
1983),waterflowdecreasedfollowingtheinstallationoftheJointPowersAuthority
JPA) OceanOutfallthatfollowsthecreekfromtheCityofEscondidotooffshoreofSan

ElijoLagoon.  However,increasedurbanizationhascausedanotableincreaseinwater
supplyintheriverbyasmuchasthreetimesthevaluesgivenbyIzbicki (1983). 

MostofthiswaterdischargesintoSanElijoLagoonandthenintothePacificOcean.  A
portionoftheflowrechargestheSanElijoValleyGroundwaterBasin.  Othersourcesof
rechargeincludeagriculturalrunoff, surfacestormrunoff, urbanrunoff, andprecipitation.   
Flowsoutofthebasinincludeevaporationandtranspiration, wellwaterwithdrawaland
outflowtotheocean.  Adetailedmodelingofthebasinwaterbudgetispossibleusing
regionaldatafromtheSanDiegoCountyGISlibrary.However, forallpractical
purposes,allrechargetothegroundwaterbasincomesthroughtheriverrecharge.   

2.6.1AlluvialBasinModel

ThebasinisestimatedbyIzbicki (1983) toholdatotalof8,500acre-feetofwaterinthe
alluviumofSanElijoLagoon, EscondidoCreekandLaOrillaCreekbutmostofthe
waterisinthebrackishwaterofthelagoonbasin. ThevolumeofsedimentinEscondido
CreekandLaOrillaCreekbasinsis28,029and8,263acre-feet, respectively.  Using
Izbicki’s (1983) specificyieldnumberof0.13forthesebasinsyieldsavolumeinstorage
foreachbasinof3,644acre-feetforEscondidoCreekand1,074acre-feetforLaOrilla
Creek.  Comparedtotheannualriverflowof20,000acre-feetperyear, aprojectuseof
1,500acre-feetperyearisasustainableprojectgoal.  Sincerechargecannothappen
unlessspaceisavailablefortherechargingwaterstoenter, activelyandconsistently
extractingwaterfortheprojectwillprovidestorageforrecharge, otherwisethebasin
waterisdischargedtotheocean.  Thissimplewaterbudgetmodelforthebasinindicates
thatanalluvialbasinextractionprojectissustainableundernaturalconditionswithout
artificialrechargetothebasin. 

Underastreamgradientof .004feet/footandwithahydraulicconductivityof
2approximately100feet/day (2.95x10cm/sec) therechargingwaterswouldtravelfrom

theValSerenoareainthesedimentatarateof3feetperday (V= ik/ne; where ‘V’is
linearvelocityinfeetperday, ‘I’ishydraulicgradient, ‘k’ishydraulicconductivityin
feet/dayand ‘niseffectiveporosityin %).  Atthisrate,therechargingwaterswoulde’ 
takeabout2,500daystoreachawellfieldnearLaBajadaBridge (AlluvialWellFieldA)  
and3,000daystoreachthewellfieldnearthesouthwestendofEscondidoCreek
AlluvialWellFieldB). 

2.6.2LusardiFormationWaterModel

ThewaterflowintoandoutoftheLusardiFormationaquiferisnoteasilydetermined
fromexistingdata.  Althoughtherockformationisgreatlyexposedthroughoutthe
Projectregion, itliesinaregionnotsubjecttolongsustainedrainfallsufficientto
saturatethesoilenoughtorechargetherockaquifer.  Infact,atseveralplacesthroughout
RanchoSantaFe, wellsdrilledintotheformationhavenotrecoveredanywater.  It, 
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therefore,appearsthatmostoftherechargeofthisdeepaquifercomesthroughrainfall
andriverrechargeinthehigherhillsandmountainsaroundtheCityofEscondido.  The
rainfallmap(Figure4)showstheprojectareaaswithinarainfallzoneof6-8inchesper
yearwiththemountainousregionaboveValSerenoat14-16inchesperyearonaverage.   
Infiltrationthroughtherockexposuresdependsonvegetationinterception, runoff, and
soilmoistureandrockpropertiessuchasporosityandfracturedensity.  Rockofthe
SantiagoPeakFormationiscloselyfracturedthroughoutwithdiminishedvegetationand
thereforedoesprovideadirectpathwayforrecharge.   

Thegroundwaterelevationsanddepthtogroundwaterinthebedrockoftheprojectarea
areshownonFigures6and7,respectively.  Thesemapsshowthedepthtogroundwater
increasingnorthandsouthoftheprojectareaandgenerallyatconsistentdepthsfromthe
bedrockhighareaseastoftheprojectareatotheshoreline.Theoverallpatternseemsto
indicatethatthefurtherawayfromtheprimaryriverchannelsofEscondidoCreekand
SanDieguitoRiverawellis, thedeeperitistogroundwater.  Thiswouldalsoindicate
thatrechargetothedeeperaquiferisafunctionofinflowfromtheriversystemsand
standingwaterbodieswithinornearthemsuchasValSereno, SanDieguitoReservoir,  
OlivenhainReservoirandLakeHodges.  

ThetotalvolumeofwaterinstorageintheLusardiFormationisdifficulttoquantify.  In
placesitisfullysaturatedandinotherplacesitisfullyunsaturated.  However, the
unsaturatedareaappearstobeinthecentralRanchoSantaFeareaandtheaquifer,at
leastinthehighergroundexposuresoftherockformationgenerallynorthofCaminodel
NorteRoad,seemstobedrywhilesouthoftheroaditappearstobecomesaturatedandis
entirelysaturatedbelowtheEscondidoCreekandSanDieguitoRiverbasins.  The
LusardiFormationhasanaveragetransmissivityestimatedtobe4,506gpd/footwhich
indicatesahydraulicconductivityofabout10feet/day.  Thewateryieldfromtherock
formationisestimatedtobe0.10basedongeneralrangesreportedforconsolidated
sandstonesandfromlaboratorytestsofsamplesoftheformation(seeTable9)although
thiscanvarysignificantlythroughoutitsknownarealdistribution.   

TherocksystemisexposedfromLusardiCanyonsouthandeastoftheSanDieguito
RiverBasintonorthofEscondidoCreekandisshowninthelogsofwellsnorthof
EscondidoCreekbutiseitherabsentoratdepthstoogreattobeshownonthelogsof
wellsfarthernorththanabout0.5milesnorthofthecreek.  Theapproximatearealextent
oftheLusardiFormationfortheareais4,286acres. Theaveragethicknessisestimatedto
be500feetand,basedonthat,thevolumeofrockis2,143,000acre-feetofformation.   
Usingthespecificyieldof10% fortheaquiferresultsinawaterreservoirof
approximately214,300acre-feet.  Watervelocityintheformationisestimatedtobe
about1to3feetperday.  Totalrechargeperyearisestimatedtobe350acrefeetperyear
fromprecipitationdirectlyontotheformation.  Othersourcesofrechargeinclude
agriculturalinfiltrationandriverflow.  RechargetotheLusardiAquiferislessthanthe
extractionforthedesignprojectandoveralldewateringor (mining) ofwaterisexpected.   
At1,500acre-feetayearwithdrawaland350acre-feetayearrecharge, theaquiferwill
decreaseinvolumeby1,150acrefeetayear.  However, thereareanumberofotherwells
intheLusardiFormationandlowerformationandthatnumberislikelytoincrease.   

Page | 17



December16, 2014ProjectNo: 50021-03
RevisedFebruary17, 2015ReportNo: 14-C0520R

Assumingthesewellsdrawsignificantamountsaswell, theminingofwatercouldbe
muchmoresignificant.   
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3.0SANDIEGUITORIVERPROJECTAREAUPDATE

SMCreviewedexistinggeologic,hydrogeologic,andhydrologicinformationfortheSan
DieguitoBasinwithinOsunaValley (seeFigure2)toidentifyalternativewaterresources
andareastoartificiallyenhancerechargesoastomaximizeproductionoutoftheBasin.   
Collectively,theinformationdevelopedbythisstudywillfurtherupdatetheexisting
conceptualhydrogeologicmodelfortheBasinfromwhichalternativewaterresourcescan
beidentifiedanddeveloped. 

3.1ScopeofWorkPerformed

WorktaskscompletedbySMCwereidentifiedinTask2ofSMC’sProposalforTask
SpecificConsultingServices(SMC, 2013) andincludethefollowingsubtasks: 
1. ReviewandevaluateSanDieguitoWaterStorageandRecoveryProject

EnvironmentalImpactReport (EIR) Project (KleinfelderandEDAW, 2004) and
supportdocuments; 

2. Reviewandevaluate2004groundwatermodeldevelopedbyHargis + Associates,  
Inc. (H+A) fortheSanDieguitoBasinASRProgram. 

3. Conductfieldinvestigationstocheckandupdateinformationtotheextentpossible
sincethe2004EIRwaspublished; 

4. Updateandassimilatewaterwelllevelsandwaterqualityinformationfromexisting
wellstotheextentavailable; 

5. Determine, totheextentpossible, extractionratesovertimesandwaterqualityforthe
ViadeSantaFesupplywells; 

6. Evaluateoptionsforthedisposalofwatertreatmentbrineusingpondswithinthe
OsunaValleyincoordinationwithFairbanksRanchCountryClub. 

Findingsandrecommendationsforadditionalwaterresourcesandnewwellsaresummarized
inSection4. 

3.2ReviewofPastHydrogeologicInvestigations

Anumberofreportsexistthatsummarizepasthydrogeologicinvestigations.  These
investigationsproducedalargebodyofinformationthatisusefulinadvancingour
understandingofsubsurfacehydrogeologyintheProjectarea.  ForSanDieguitoBasin,  
thesereportsincludethefollowingkeydocuments: 

Izbicki, JohnA., 1983, EvaluationoftheSanDieguito, SanElijo, andSanPasqual
HydrologicSubareasforReclaimedWaterUse, SanDiegoCounty,  
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California, U. S. GeologicalSurveyWater-ResourcesInvestigationReport83-4044, 
131p. 

CH2MHill, 1995.  FinalReportSanDieguitoBasinGroundwaterModel. April. 

Hargis + Associates, Inc., 2004.  HydrogeologicReportAquiferStorageand
RecoveryProject, SanDieguitoBasin, SanDiegoCounty, California.  
September14 (Volume1andII). 

Kleinfelder, Inc. 2004.  FinalEnvironmentalImpactReportfortheSanDieguito
WaterStorageandRecoveryProjectSanDiego, California.  December.  

Abriefsummaryofkeyinformationfromtheserepotsispresentedbelow. 

3.2.1U.S. GeologicalSurvey –1983WaterResourcesInvestigation

In1983,theUSGSproducedasummaryhydrogeologicreportforseveralsmallsubareas
inSanDiegoCountyincludingtheSanDieguitoHydrologicSubarea.  Thepurposeofthe
reportwastocompileexistinggeologicandhydrologicdata, inventorywells, andsprings
andcollectgroundwaterlevelandqualitydata.  Fromthiswork, thesuitabilityofeach
subareaforreclaimedwaterusewasevaluated. 

FortheSanDieguitoSubarea, Izbicki’sstudyisthefirstcomprehensiveinventoryof
hydrologic (i.e.,surfacewater) andhydrogeologicdata (i.e.,groundwater) fortheBasin
andformedthebasisforsubsequentgroundwaterinvestigationsconductedbyCH2MHill
andHargisandAssociates. 

Inthe1983report, IzbickiidentifiedthatseveralaquifertypesexistintheSanDieguito
Subareaincludinganunconfinedandconfinedalluvialaquiferwithspecificcapacities
rangingto60gpm/footwithsomewellsyieldingasmuchas1,800gpminthecentral
portionoftheBasin.  Heconcludedthatthecleansandsandgravelsthatoccurredin
buriedriverchannelsalongtheCreekwerethemostproductivegroundwaterzonesinthe
Subareawithtransmissivities (i.e.,ameasureoftheratethatwatertransmitsthrougha
unitwidthofaquiferunderunitgradient) rangingto15,000squarefeet/daywithan
averagetransmissivityof4,500squarefeet/day. Thesevaluesaretypicalofaquifersthat
arehighlyproductive.   

Izbickialsorealizedthatgroundwaterrechargeforthehighlyproductivegroundwater
zoneswasfromSanDieguitoRiverandthatforperiodsoflittletonoriverflow (i.e.,for
periodswhennospillagefromLakeHodgesDamnoccurred), rechargetothealluvial
aquiferwasdrasticallycutandwaspredominatelyfromunderlyingmarinesedimentary
rocksandfromlocalirrigation. 

Basedonexistingwaterlevelsandestimatedbasinthickness, Izbickiconcludedthatthe
Basinwasessentiallyfullinearly1982withapproximately52,000acre-feetofstorage. 
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Forreclaimedwateruse, IzbickiconcludedthatbecausetheSubareahasrelativelypoor
groundwaterquality (i.e.,highTDSfromhighconcentrationofchloride, sulfateand
sodiumchlorideeitherfromrechargefromunderlyingmarinebedrockand/orsaltwater
intrusion),theuseofreclaimedwaterasirrigationwaterwouldbebeneficial,butsince
storageintheBasinisrelativelysmalltherewouldbelittleroomforreclaimedwater
duringwetweatherperiodswheretheaquifercouldrefillnaturallyinoneseasongiven
adequaterechargefromtheCreek.  Forextendeddryweatherperiods, ampleavailable
storageintheaquiferwouldexistforreclaimedwaterwhichwouldcounteractseawater
intrusionandpoorwaterrechargefromtheunderlyingmarinesedimentaryrocks.  

3.2.2CH2MHill1995GroundwaterModeling

In1995, CH2MHillwithsupportfromDr. DavidHuntley (ProfessorEmeritusof
GeologicalSciencesatSanDiegoStateUniversity) developedagroundwaterflowmodel
largelybasedontheinformationtabulatedbyIzbicki (1983).  Themodelwaspartofa
multiplephaseprojecttodevelopagroundwatermanagementplanfortheSanDieguito
Basin.  ThisworkwasperformedfortheSanDiegoCountyWaterAuthorityin
partnershipwiththeSanDieguitoGroundwaterManagementTaskForce. 

Theconceptualgeologicmodeldevelopedfortheprojectwasafourlayeraquifersystem
i.e.,fourlithologicunits) withtheproductivealluviumaquiferidentifiedbyIzbicki

representedasLayer3withtransmissivityvaluesrangingbetween1,600and24,500
sqft/day.  Theprincipalsourceofrechargeforthislayerwasriverinflowcoincidingwith
spillagefromLakeHodges. 

Inthemodelingapproach, steadystategroundwaterelevationsweresimulatedforApril
1982andtransientgroundwaterelevationsweresimulatedbetweenSeptember1944and
April1982usingatraditionalmodelingapproachthatusedconstantheadboundariesfor
theinflowandoutflowboundaries (i.e.,easternupgradientBasinboundaryandthe
PacificOcean)withnoflowboundariesalongthenorthernandsouthernedgesofthe
Basin. Precisepumpinginformationwasnotknownanditwasassumedthatagricultural
pumpingfortheBasinwasconsistentbetween1944and1982atapproximately3.367
acre-feet/day (1,338acre-feet/year) fromwellsatWhisperingPalms,ChinoFarms, and
theGrisetproperty. 

Tocalibratethemodel, predictivewaterlevelswerefittedtolevelsmeasuredin1982by
adjustingkeyparametersuntilanacceptablematchwasobtained.  Theseparameters
includethefollowing: 

Hydraulicconductivities (K); 
Storagecoefficients; and
Creekleakanceparameters. 

TheresultsofthemodelarewelldocumentedbyCH2MHillintheir1995report. In
general,thetransientandsteadystatemodelaccuratelypredictedwaterlevelsforthe
timeperiodssimulatedandthemodelisseenasanexcellenttooltounderstandwhat
causedsaltwaterintrusionintheBasininthe1960sand1970s. 
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3.2.3CH2MHillModelEvaluationbySMC

ThecomputerfilesfortheCFESTmodelusedbyCH2MHilltosimulategroundwater
flowwereobtainedbySMCandhavebeendownloadedandevaluatedtotheextent
possible.TheCFEST (CoupledFluid, Energy, andSoluteTransport) groundwaterflow
andtransportcodeisa3Dfiniteelementcodeusedforthesimulationofcomplex
groundwatersystemsandhasbeenhistoricallyusedoverthelast25yearsatanumberof
complexDOD, EPA, andDOEsites.  Ingeneralterms, thePCFESTcodeusedin1995by
CH2MHill(PCforpersonalcomputer) isaFortranorUnixbasedcodeandisobsoleteas
comparedtoothermorecommonlyusedgroundwatermodelssuchasMODFLOW. 
CFESTiscurrentlyavailableinanupdatedformatthatinterfaceswithplottingprograms
likeTecPlotandEVS (EnvironmentalVisualizationSystem) andothergridgenerating
programs (e.g.,ArgusOne). CFESThoweveriscurrentlynotagroundwaterprogram
commonlyusedbygroundwaterprofessionals. 

AwaterbalanceforthetransientgroundwatersimulationpresentedbyCH2MHill
between1944and1982issummarizedinTable11. Thiswaterbudgetinacre-feetper
dayisalsosummarizedonFigure11. 

AsshownonFigure11, between1944and1982, thealluvialaquiferreceivedvirtuallyno
riverwateruntil1978whenLakeHodgesflowedoverthespillway. Asindicatedon
Figure12, themodelpredictsthatgroundwaterwasexitingtheBasinattheocean
boundaryuntilaround1961whentheoceanbalancebecamepositiveassaltwaterstarted
flowingintotheBasin;aresultofincreasingheavypumping(shownaswelloutflowon
Figure12). 

AssumingthatthetotalstorageoftheBasinsimulatedis52,000acre-feetasestimatedby
Izbicki (1983) andthattheBasinwasfullinthespringof1982(i.e. at100% storage
capacity),estimatesofbasinstorageweremadeusingthewaterbalancepresentedby
CH2MHill.  TheseestimatesarepresentedinTable11andonFigure12. 

AsindicatedonFigure12, thelongdryrechargeperiodfrom1944thru1978shows
steadilydecliningstoragewithminorrechargeeventsoccurringin1952, 1966, and1968.   
Inearly1978, Basinstoragewaspotentiallyaslowas15%withapproximately7,700
acre-feetofgroundwaterstorageremaining (seeTable11).  AspredictedbyIzbicki
1983) andshownonFigure12,theBasinrefilledinlessthantwoyears (between

February1978andJanuary1980) withspillsfromLakeHodges. Thevolumeofwater
historicallyreleasedfromLakeHodges (seeTable11) wasusedbyCH2MHillas
guidanceinmodifyingtheriverconductancefunctioninthemodeluntilthemodelwas
calibratedwithknownwaterlevelsintheBasin.  

AsindicatedinTable11, theactualrechargebalancefromtheCreekisin “general” 
agreementwithavailabledischargedata.Timeweighteddailycreekflowbalanceswere
estimatedfortheBasinbasedonaveragedailydischargesfromLakeHodgeswhenwater
wasflowingoverthespillwayandontheCreekbalancesobtainedfromthecalibrated
transientmodeldevelopedbyCH2MHill. AsindicatedonTable11,9%ofthewater
allowedtospillintotheCreekrechargestheunderlyingaquifersduringthesewetperiods
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whenspaceisavailableintheaquifer. Thisrechargevolumeisgenerallysupportedby
rechargeestimatesdevelopedelsewhere. 

Usingthevaluesderivedabove,averagedailywaterbalancesforperiodsofwetanddry
weatherconditionswerecalculatedandareshowngraphicallyonFigures13and14
respectively.  AsshownonFigure13, foraperiodofwetweather(early1982) 
considerableriverinflowcouldhaveoccurredascomparedtotheamountofwaterthat
wouldhavelefttheBasinattheOceanboundary (approximately1%) orthroughpumping
approximately11%).  Itwouldappearthatabout36% or11.65acre-feetperdayofriver

watermaybeavailableforwatersupplyduringwetperiodsofLakeHodgesoverflow. 

Forperiodsofdryweather, thewaterbalancesuggestedbyCH2MHillisdramatically
differentasshownonFigure14. Forlate1977andearly1978, themodelsuggeststhat
saltwaterintrusionissignificantwhennoavailableriverwaterisavailabletomeet
pumpingdemands.  Theavailabilityofriverwaterappearstobethemostsensitive
rechargefeatureintheBasin. 

3.2.4HargisandAssociates2004GroundwaterModel

AspartofeffortstoevaluateandsupportthefeasibilityofanASRprojectfor150acre- 
feetofwaterintheSanDieguitoBasin, H+Aconductedadetailedhydrogeologicalstudy
oftheBasinthatincludedthefollowing: 

InventoryBasinwells; 
Installobservationwellstoevaluatewaterlevelsatselectlocations; 
Monitorwaterandriverlevelsatselectlocations; 
Sampleandevaluategroundwaterqualityatselectlocations; 
ConductageochemicalevaluationforASRwatercompatibility; 
Conductatestboringevaluationtoverifylithologyatselectlocations; 
InstallatestwellforASRtesting; 
Conductaquifertesttocharacterizeaquiferproperties; 
ConducttwoASRpilotteststoevaluateimpactsonwaterlevels, wellcapacity, and
waterrecoverability; and
Reviseandre-calibrateanumericalgroundwatermodelofthebasintoevaluateASR
projectperformanceandpotentialgroundwaterimpacts. 

TheresultsofthisworkwerepresentedbyH+A (2004) intwovolumeswhichwere
includedintheKleinfelder, Inc. FinalEIR (2004). 
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FollowingtheASRpilottestsconductedinTestWell1atMorganRun, H+Aconcluded
thefollowing: 
1. NodiscernableriseintheshallowwatertableaquiferoccurredduringtheASRtests

inthevicinityofthetestwellindicatingthattheoverlyingconfiningclaylayer
Layer2inCH2MHillandH+Anumericalmodels) iscompetent; 

2. Somelimitedwatertableriseoccurredinareasnorthofthetestwellindicatingthat
theconfininglayerinthisareaislesscompetent(leaky); 

3. Injectingandrecovering150acre-feetannuallywillnotlikelyaffectwaterlevelsand
waterqualityintheSanDieguitoRiver(i.e.,ASRisunlikelytocauseanysignificant
seepageintotheCreek);and

4. GroundwaterqualityinthevicinityoftheASRprojectwouldimprove; however, 
recoveredwaterwouldhaveslightlyhigherTDSuntila “zone” ofimproved
groundwaterqualityinthevicinityofthetestwelldevelops. 

ToassesspotentialimpactsofASRongroundwaterandtheriverandtosupportthe
supporttheEIR,H+AdevelopedanumericalgroundwatermodelfortheBasin. Thenew
modelwasbasedonCH2MHill’s1995workwithsubstantialmodificationsbasedon
newinformationcollectedbyH+A.  Ofsignificance, H+Adynamicallychangedthe
spatialdistribution/orientationofhightransmissivityzoneswithinthealluvialaquifer
Layer3) fromthatoriginallysuggestedbyIzbickiandusedbyCH2MHillintheir1995

model.  In1983, Izbickicontouredthehighertransmissivityzonesrepresentingclean
sandandgravelsasrelativelylarge,extensivefeaturesthatdominatedthewidthofthe
Basin.  BasedonlithologicinformationobtainedfromH+A’sboringprogram, thezone
ofhightransmissivityinLayer3 (alluviumaquifer) wasreducedtoarelativelynarrow
stripalongtheSanDieguitoRiver. 

Inadditiontosignificantchangesintransmissivity, H+Aalsosignificantlyincreased
pumpinginthenumericalmodelbasedontheirhydrogeologicstudywhichincludedan
inventoryofBasinwells.  AscomparedtoCH2MHill’smodelthatassumedconstant
pumpingfromagriculturalandirrigationwellsat3.66acre-feet/day, H+Aassumed

stndquarterlypumpingonanannualbasisrangingbetween4.9 (1quarter), 1.22 (2
rdthquarter), 7.35 (3quarter), and11.02acre-feet/day (4quarter). Averageannual

pumpinginthemodelwasapproximately6.12acre-feet/day. Thisaverageannual
pumpingisalmostdoublethatconsideredbyCH2MHillintheir1995simulations. 

TwosimulationtypesweredevelopedbyH+Atocalibratetheirmodelasfollows: first, a
steadystategroundwaterflowsimulationwasdevelopedandcomparedagainst1982
waterlevels (aperiodofrelativelywetweather). Headsfromthis “wetmodel”wereused
asastartingpointforthesubsequenttransientgroundwatersimulationwhichwas
developandcalibratedagainstwaterlevelsforrelativelydryweatherconditionsthat
occurredbetween2001and2003.  This “drymodel” wasalsocomparedagainstavailable
1998waterlevelswhichH+Aindicateswasamoderatelywetweatheryear.H+A
concludedthatthecalibrationofthedrymodelwasreasonablewithrespecttowet
conditionsdespitethefactthatonlyalimitedamountofdatawasavailableforthe
evaluation. 
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Basedonthemodelsdeveloped, H+Aconcludedthefollowing: 

1. GroundwaterinjectioncouldincreaseheadsinaquiferLayer3 (confinedalluvial
aquiferlayer) about10to15feetabovethetopofafewwellslocatedsouthofthe
pointofinjection (i.e. inandaroundtheRanchoSantaFePoloClub); 

2. Theresultsoftherecoverysimulationsindicatethatdrawdownintheconfined
aquiferLayer3 (confinedalluvialaquiferlayer) wouldnotlikelyaffectthecapacity
ofexistingnearbyproductionwells(i.e.limitedwellinterference); 

3. Themaximumincreaseintheshallowwatertableaquifer (Layer1) waslessthanone
footinareasnorthoftheinjectionwells;and

4. Injectedwaterwouldnotreachexistingproductionwellsforapproximately13years. 

BasedonobservationsfromtheASRpilottestsandthemodelingresults, H+Aconcluded
thatitwasfeasibletoinjectandrecover150acre-feetofreclaimedwaterannuallyinthe
southeastcornerofMorganRunGolfCourse. 

3.2.5H+AModelEvaluationbySMC

ThecomputerfilesforH+A’swetanddryweathergroundwaterflowmodelswere
obtainedbySMCalongwithinitialheadfilesrequiredtorunboththewetanddry
weathersimulations.  ThemodelsweredevelopedusingEnvironmentalSimulations, Inc.  
ESI) GroundwaterVista’sversionoftheUSGS’sfinitedifferenceMODFLOWcode.  

GroundwaterVistaisagroundwatermodelingsoftwarepackagethatisreadilyavailable
andcommonlyusedbygroundwaterprofessionalstorunMODFLOWgroundwater
simulations.   

Toevaluatethesensitivityofthemodelandtocomparethemodelingeneralterms
againsttheworkdevelopedbyCH2MHill, thetransientwaterbalancefortheboththe
wetandthedryflowsimulationswereobtainedandevaluated. Theresultsarepresented
inFigures15through18forthewetweathersimulationsandFigures19through22for
thedryweathersimulations.  NoASRsimulationswereobtainedfromH+Afor
evaluation.  

WetWeatherSimulations: Thewaterbalancesforsensitivehydrogeologicfeaturesin
theBasin (i.e.,riverinflowandoutflowandpumping)for10yearsofsimulatedwet
weatherconditionsequivalentto1998arepresentedonFigures15through18.  Asshown
onFigure15, riverinflowandoutflowareheavilydependentonpumping.  Moredetailof
thisdependencyincludingchangesinstorage (i.e.,changesinwaterstorageonacellby
cellbasis) isprovidedonFigure16forYear8and9.AsindicatedonFigure16, as
pumpingincreases, waterisremovedfromstoragetomeetdemandinadditionto
increasingriverinflowanddecreasingriveroutflow. AsshownonFigure16, recharge
inflowfromprecipitationisheldconsistentintheH+Amodel.  Thenetwaterbalancefor
theriverandforstorageforYear9ispresentedonFigure17.  Inconclusion, changesin
pumpingdirectlyimpacttheamountofwaterrechargingfromtheriver.  Thisconclusion
isincontrasttotheconclusionsmadebyH+AbasedontheASRpilottests. 
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Theaverageannualwaterbalance (i.e.,inflowvsoutflows)forperiodsofwetweather
arepresentedonFigure18.  Asindicated, inflowvsoutflowforthemodeldomain
appearstobebalancedindicatingpumpingontheorderof17acre-feetperday(well
outflowplusriveroutflow) istheperhapsaconservative “safeyield”fortheBasinduring
wetyears. Thisconclusionistentativegiventhatthemodelonlyapproximately
simulatesleakagefromthecreekandusesMODFLOW’sdrainfunctiontoremoveexcess
waterfromtheriverintheupperbasinareas(i.e.,morewatermaybeavailableforcreek
inflowthanpredicted). Moreso, givenavailablewaterinthecreek, additionalpumping
wouldincreasecreekinflowanddecreasecreekoutflow, resultinginapotentiallylarger
safeyieldforpumpingfromtheBasin.  ForthisBasin, safeyieldmaynotbethebest
managementcriteriaformaximizingyieldfromtheBasingiventhatthebasinrecovers
extremelyquickly (i.e.,withacoupleofseasonofwetweatherconditions) fromhuge
overdraftconditionsasindicatedoriginallybyIzbickiandasdemonstratedbyCH2M
Hill’smodel. 

DryWeatherSimulations: Thewaterbalancesforsensitivehydrogeologicfeatures
i.e.,riverinflowandoutflowandpumping) for10yearsofsimulateddryweather

conditionsequivalentto2001through2003arepresentedonFigures19through22.  As
shownonFigure19,noriverinflowwaspresentfordryweatherconditionsandriver
outflow (i.e.,waterenteringtheriver) islimitedandrespondsnegativelywithincreasing
quarterlypumping.  ThisresponseisshowninmoredetailonFigure20whichincludes
changesinstorageonacellbycellbasis.  AsshownonFigure20, withincreased
pumping, storageinflowincreasesandoutflowdecreases.  Netbalancesforstorageand
theriverforYear9areshownonFigure21.  ThetrendsobservedonFigure20are
similartothoseobservedforperiodsofwetweatherbutwithlesswateravailablefrom
theriver;theamountofwaterflowingintocellsactuallyincreases.  Itisbelievedthatthis
maybeaphenomenonofthemodelaswaterbecomeslessreadilyavailableandisdrawn
intolowwatercellsastheperipheralareasdewaterduetopumping.  Amoredetailed
evaluationisneededtoconfirmthishypothesis. 

Theaveragedailywaterbalance (i.e.,inflowvs.outflows) forperiodsofdryweatheris
presentedonFigure22. Forperiodsofdryweather, approximately10acre-feetperday
issuggestedasthebalancingpointbetweenavailableinflowvs. outflow.  Thisis
suggestedasaconservative “safeyield” fortheBasinduringdryyears.  Againthis
conclusionistentativegiventhatthemodelonlyapproximatelysimulatesleakagefrom
theriver. 

3.3RecentWaterLevelMeasurements –SanDieguitoBasin

DepthtogroundwaterinavailablemonitoringwellslocatedatMorganRunwasmeasured
bySMCinDecember2013.  Thisdataispresentedwithhistoricalgroundwater
measurementscollectedbyH+AinAppendixB. 

AsindicatedbygroundwaterelevationrecentlycollectedinthepiezometersatMorgan
Run, itappearsthatgroundwaterelevationsareequivalenttothoseobservedinMarch
2004.  Atthistime, theBasinwasexperiencingawetweatherperiodalthoughtheBasin
wasatfullstoragecapacity.  
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3.4TechnicalReviewofAlternativeSitesforAdditionalWaterSupplyandAquifer
Recharge

AspartofourTask2, alternativeASRsitesidentifiedintheEIRbyKleinfelderwere
technicallyassessedbySMCaspotentiallocationsforadditionalproductionwellsand
forpossiblelocationstoartificiallyenhanceaquiferrecharge.  Thisassessmentfocused
onidentifyingfavorablehydrogeologicfactorsforwaterproductionandaquiferrecharge
anddidnotintegrateculturaland/orsocialfactorsintoourassessmentastypically
requiredinanenvironmentalimpactassessmentunderCEQA.  Thisevaluationis
qualitativeinnatureandisseenasgeneralguidanceforselectingalternativelocations. 

Thefollowingissueswereconsideredinthisevaluation:  

Wellinterference (i.e.,interferencewithexistingproductionwells); 
Generalwaterquality(i.e.,TDS); 
Wellheadprotection (i.e.,overlyingprotectiveconfininglayer); 
Landsettlementandpossiblehighwater (i.e.,pressurehead) impactsassociatedwith
extractingandrechargingwater; 
Proximitytonaturalrechargepotential (i.e.,interactionwithSanDieguitoRiver); and
Hydrogeologicfactors (i.e.,transmissivities, aquiferthicknesses, storagecapacity, ease
ofinjection/recharge, impactonshallowwaterlevels, susceptibilitytosaltwater
intrusion, recoverabilityofinjected/rechargedwater). 

Generally, thealternativeASRsitesconsideredintheEIRcoincidewithpotentialwell
fieldareascapableofproducingadditionalwatersupply.  Theamountofproduction
dependsonlocationandonunderlyingaquifercharacteristics.  Giventhelikelihoodthat
anyadditionalproductionfromtheBasinmayneedtobebalancedoroffsetbysometype
ofenhancedaquiferrechargefeature (i.e.,ASRorother), thesuitabilityofanyofthe
areaslistedbelowforenhancedaquiferrechargeisdeemedanimportantcomponentof
developingandmaximizingfuturewatersupplies.  Tothisend, thelocationofextraction
maynotnecessarilycoincidewithrechargeasdiscussedbelow. 

ThefollowinggeneralareaswereconsideredintheEIRasalternativeSitesforASR: 

CoastSandQuarryarea; 
WesternandEasternElApajoarea; 
MorganRunGolfCoursearea; 
RanchoPaseanaarea; 
FairbanksGolfCoursearea; and
NorthPoloFieldsarea.  

ThealternativeareasarepresentedonFigure23.   

Tocomparetheareasandidentifyfavorablehydrogeologiclocationsforadditional
productionwellsandforaquiferrecharge, asuitabilityrankingsimilartothatusedinthe
EIRwasappliedtorankeachoftheareas. 
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CoastSandQuarryArea:  Theformerquarryislocatedinthenorthernportionofthe
Basinandhasgenerallygoodgroundwaterquality (i.e.,relativelylowTDS) andabundant
groundwaterstoragewithanexistingsurfacewaterpondandanunderlyingalluvial
aquiferthatishighlytransmissive (i.e.,sandsandgravels), withlittlefines, andwithno
confininglayer.  Alluviuminthisareaispotentiallyverythickwiththebaseofalluvium
reportbyIzbicki (1983) asbeing -60to -70feetmeansealevel (i.e.,110feetthick
alluvium).  Thissiteisrelativelylargeinsize (approximately37acresitewitha15acre
surfacepond) andgroundwaterappearstobedirectlyconnectedwithSanDieguitoRiver
makingthislocationanexcellentlocationforenhancingaquiferrecharge.  Ingeneral,this
northernBasinareacanbeseenastheforebayarea (i.e.,rechargearea) fortheBasin.  In
thisarea, waterfromtheCreekandfromothersources (precipitationandtreatedwater
sources) directlyrechargesboththeshallowunconfinedwatertableaquiferandthe
deeperalluvialaquifer.  Theforebayareaextendsdowngradienttothesouthtowards
MorganRunwhereaconfininglayerofsiltsandsiltyclaysseparatesthewatertable
aquiferandthedeeperconfinedalluvialaquifer.  Theoccurrenceofthisconfininglayer
marksthedowngradientextentoftheforebayareasincesurfacewaterdowngradientof
thispointdoesnotdirectlyrechargethedeeperconfinedalluvialaquifer.  Thenorthern
extentoftheconfininglayerispresentedonFigure23. 

Fewproductionwellsarelocatedincloseproximityoftheformergravelquarrywithonly
twokeyproductionwells (theViadeSantaFewells)approximately ¼ milesouthofthe
formerquarry (seeFigure13).  Thesewellsarereportedtohavehighyieldswith
productionratesupto800gpmeach.  Whilethezoneofinfluenceofthesewellsis
unknown, itnotexpectedtobeverysignificantgiventhelargeamountofstoragepresent
intheshallowwatertableaquifer. 

SincethealluvialaquiferattheQuarryispredominatelysandsandgravelsandindirect
contactwiththeCreek, enhancingaquiferrechargeatthislocationwouldnotrequire
deepinjectionwells.  However, becausetheconfiningclaylayerisnotpresentatthis
location, nowellheadprotectionexistsforanywatersupplywell.  Thelackofanywell
headprotectionmaynotbeacriticalfactorsincetheareaappearstobeprimarily
residentialwithlittletonoindustrialand/orcommerciallandusepresent.  Riskof
contaminationfromanindustrialorcommercialspill (i.e.,contaminationfromleaking
undergroundstoragetank, etc.) isthereforeconsideredlow.  However, directlyadjacent
tothepondistheRanchoSantaFeCommunityServicesDistrictwhichtreatswastewater
anddischargesonaverage0.275mgdoftreatedeffluentonsiteintodisposalponds.  The
effluentisnon-potablebutfallswithinthegeneralstandardsforsecondarydrinkingwater

1000ppmTDS). 

Sincetheaquiferisunconfinedandpredominatelysandsandgravels, littlesettlement
potentialexistsatthislocation.  Likewise, sincenoconfininglayerexists, littleinjection
pressurewouldoccurfromanyartificialrechargeactivity.  Anysignificantriseinthe
watertablewithrechargemaybenaturallymitigatedbytheCreekwhichwouldgain
wateraccordinglywithincreasingwaterlevels.  Asindicatedbythemodelsdevelopedby
CH2MHillandH+A, theCreekisthemajorrechargemechanismfortheunderlying
aquifersintheBasin.  RechargingtheCreekthereforeessentiallyrechargestheaquifers. 
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ElApajoArea:  TheElApajoarea(ElApajoRoad)isverysimilarhydrogeologicallyto
theCoastSandQuarryareaandadjacenttotheViadeSantaFewellfield.  Bothare
locatedintheupperBasinareaandintheforebayarea,andincloseproximityofthe
Creek.  WhilelittletechnicalinformationwaspresentedintheEIRbyKleinfelder (2004)  
concerninggroundwateratthisarea, theunderlyingaquiferatthislocationisalso
unconfinedandalsolikelyconsistsofhighlytransmissivesandsandgravels.  An
enhancedrechargefacilityinthisareacouldpotentiallyrechargelargevolumesofwater
withouttheneedfordeepinjectionwells.  Similartotheadjacentquarrysite, nowell
headprotectionexistsatthislocation;however,theareaispredominatelyresidentialon
theeasternportionoftheElApajoandvacant/undevelopedlandinthewesternportion. 

Theresidential/easternportionofElApajoareaisphysicallyclosertothetwoViade
SantaFeproductionwellsthantheQuarryarea.  Newproductionwellslocatedinthis
areamayexperienceconsiderableinterference.  Fewproductionwellsexistinclose
proximityofthewesternportionofElApajo.  Anynewproductionwellsonthe
northwesternsideoftheCreekmaynotbeinfluencedbyanyexistingproductionwells
basedonavailablewellinventorydata. 

Becausetheaquiferisunconfined, littlesettlementorpressureimpactswouldexistatEl
Apajo.  SimilartotheQuarryarea, thewesternareamaybeidealforenhancingrecharge
totheunderlyingunconfinedwatertableaquifersinceitisintheforebayareaandin
closeproximityoftheCreekwhichultimatelycontrolsshallowwaterlevels. 

MorganRunGolfCourseArea:  Considerablehydrogeological informationisavailablein
theMorganRunareaandithasbeendemonstratedthatanASRprograminthisareais
technicallyfeasible (H+A, 2005).  WorkperformedbyH+AfocusingonTestWell1
indicatesthatthealluvialaquiferatthislocationisconfinedandhasreasonablygood
waterqualityrelativetoverypoorwaterqualitylocatedfurthertothewest.  The
underlyingalluvialaquiferinthislocationconsistsofsandsandgravelsthatappearto
extendalongtheCreek.  AvailablespecificcapacitydataforTestWell1indicatesthe
deeperconfinedaquiferisverytransmissive (transmissityvaluesgreaterthan53,000
gpd/feet) andthatproductionwellsinthisareaarepotentiallyveryefficient (see
Figure24)indicatingthatinjectionintotheconfinedaquiferisfeasible.   

BasedonthelimitedwaterleveldatapresentedbyH+A, itappearsthatsomeproduction
wellinterferencedoesexistinthisarea;however, itisdoesnotappeartobesignificant
althoughamorecompleteevaluation (i.e.,longtermmonitoring) maybeneededto
determinethezoneofinfluenceofexistingproductionwells.  DuringtheASRpilottests
performedbyH+A, theoverlyingconfininglayerappearedtobeverycompetent,  
offeringexcellentwellheadprotectionforanyproductionwellinthisarea.  Numerical
modelingperformedbyH+Aindicatesthattheconfininglayeralsoallowsthelower
aquifertodevelopconsiderableinjectionpressureswithoutsignificantimpactstoshallow
water.   

H+AobservedthattheASRpilottestdidnotimpacttheCreekandthereforedirect
interactionbetweenthedeeperalluvialaquiferandriverisnotsuspected.  Rechargingthe
confinedaquiferinthisareawould,therefore,requiredeepinjectionwellsunlikethe
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forebayareawheretheCreekisindirectconnectionwithboththewatertableaquiferand
thedeeperalluviumaquifer.  Giventhis, alocationwheretheCreek’sabilitytorecharge
thebasinisgreaterduringwetperiodswhensufficientwaterexistsispotentiallymore
desirable. 

BecausetheaquiferinthevicinityofMorganRunisconfinedwithconsiderable
overlyingfinessiltsandsiltyclaysthatformtheconfininglayer, settlementissuesmay
besignificantifthesematerialsarerepetitivelywettedanddewatered.  Theconfining
layerinthisareaoffersgoodprotectionagainstunderlyingheadpressuresfrominjecting
waterintotheformation.  NumericalworkbyH+Adoesindicatesthatheadsafter
injectionmaybewellabovegroundsurfacerequiringsomeabandonedwellstobe
properlysealedifanASRprojectweretobedeveloped.  

Waterqualityinthisareaisrelativelypooranddegrades (i.e.,increasesinTDS) with
distancetothesouth (i.e.,downgradienttowardstheOcean).Waterqualitydata
collectedbyH+AfrommonitoringwellswithintheStudyAreaarepresentedon
Figure24.AsshownonFigure24, TDSvaluesrangebetween1,800and5,000ppm
withintheStudyareawithseparatetrendlinesoccurringwithrespecttoTDSvs. lateral
distanceawayfromtheCreek.ThereasonfortheseseparatetrendsshownonFigure24
isnotknown; however, itmayberelatedtothelimitedamountoftime-dataavailable. 

AspartoftheASRpilottest, H+AindicatedthatinjectingwateratTestWell1intothe
deepalluviumaquiferwillimprovetheoverallqualityofrecoveredwaterasazoneof
dilutedrechargewaterdevelopswithinotherwisehighTDSgroundwater. 

RanchoPaseanaArea:  RanchoPaseanaisalargefarmarealocatedeastoftheMorgan
RunGolfCoursewithlittleresidentialand/orcommerciallanduse.  Aspartofthework
performedbyH+Ain2002, itwasdiscoveredthisareadoesnothaveextensivecoarse
grainedaquifermaterialsatanydepth.  Thisdiscoveryisconsistentwithremarksmade
bythefacilitymanageraspresentedintheEIRbyKleinfelderwhichindicatesthe
southwesternportionofthefarmhaspoordrainageandremainswetmostoftheyear.   
Thisareamostlikelyconsistsofsiltsandsiltyclaysconsistentwiththeconfiningunit
observedelsewhereintheBasin.   

Basedonexistinginformation, thisareaisnotsuitableforwaterproductionoraquifer
recharge. 

FairbanksGolfCourseArea:  TheFairbanksGolfCourseissimilartotheMorganRun
areaandisalargeopenarealocatedalongtheCreekwithnumeroussurfacewater
featuresandfewnearbyproductionswells.  Theunderlyingwatertableaquiferinthis
areaisrelativelyshallowandisseparatedfromthedeeperalluvialaquiferbythesilty
confininglayerwhichappearstobecompetentandextensivetothesouth. 

WaterqualityinthisareaispoorandincreasesinTDSwithdistancedowngradient.  As
indicatedbyIzbickiandsubsequentstudiesbyCH2MHillandH+A, thetransmissivity
oftheunderlyingalluviumdecreasessignificantlywithdistancedowngradientandtothe
southunderthisarea.  Inaddition, asthedistancefromtheforebayareaincreases,  
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productionwellsinthisareawouldbeclosertotheOceanandthereforemoresusceptible
tosaltwaterintrusionissuesifproductionisnotbalancedwithrecharge. 

NorthPoloFieldsArea:  TheNorthPoloFieldsAreaissimilartotheFairbanksGolf
Courseareaandisthefurthestsouth (i.e.,downgradient) ofallthealternativesites
consideredintheEIR.  Thisareahaspoorwaterquality, mayhavesignificantsaltwater
intrusionareasifheavilypumped, andlesstransmissiveaquifermaterials (i.e.,is
composedoffine-grainedmaterial) ascomparedtoalternativeareasfartherupgradientto
thenorth.  AsindicatedonFigure23, thisareamayhaveafewproductionwellsin
operationandmayhaveconsiderableproductionwellinterferencedependingonthe
natureoftheunderlyingaquifer.  Duetothefine-grainednatureoftheunderlying
aquifer, thisareaisnotadesirablelocationofnewproductionwellsoraquiferrecharge. 

3.4.1RankingofAlternativeSites

Ageneralcomparisonofthealternativesitesfornewproductionwellsandlocationsto
rechargetheaquiferispresentedbelow.  Therankingusesathree-tieredsystemsimilarto
thatusedbyKleinfelderintheEIRtorankthesuitabilityofalternativeASRsites.  

Theprocessofrankingthesuitabilityqualitativelyconsistsofassigninganumerical
valuefrom1to3 (ascoreof1forlowsuitabilityandascoreof3forhighsuitability) to
eachofthecriteriaaspresentedinTable13. 

AsshowninTable13, itappearsthatpotentiallocationsintheforebayareaoftheBasin
i.e.,areaswheretheconfininglayerisabsent) areslightlyfavoredoverlocationsinthe

pressurezonewheretheconfininglayerexists (i.e.,MorganRunGolfCourse).  Morgan
RunwasfavoredintheEIRprimarilyduetonegativeculturalandsoilssuitabilityfactors
assignedtotheCoastSandQuarryandElApajoareassuchasahigherpopulation
density, lackofwellheadprotectionfromaconfiningbedandproximitytotheRancho
SantaFeCommunityServiceseffluentponds.  AsindicatedonFigure23, anabundance
ofexistingproductionwellsarelocatedjustnorthofMorganRunwheretheconfining
layerisabsent.  Whilewellsinthisareahavenowellheadprotectionandlikelyhave
considerablewellinterference, theyhavehighpotentialyieldsasindicatedbythetwo
ViadeSantaFeproductionwellswhicharereportedtoproduceupto800gpmeach.   

Forpotentialrechargeareas, basedonthequalitativesuitabilityrankingspresentedin
Table13, italsoappearsthatlocationsinthenorthernportionforebayareaareslightly
favoredtolocationswheretheconfininglayerexists(i.e.,thepressurezone).  As
indicatedonTable13, theeaseofenhancingrechargeintheseareasisakeyfactorgiven
thatonlyrelativelyshallowwellsmaybeneededtorechargeavailablewaterinthe
forebayarea.  Inthisarea, theCreeklikelycontrolsgroundwaterlevelsintheshallow
alluviumandremovesgroundwaterwhenlevelsarehigh (i.e.,gainingstreameffect
duringwetweatherperiods) orrechargeswaterduringperiodsoflowgroundwater (i.e., 
losingstreameffectsduringdryweatherperiods).  Areasinthepressurezone (i.e., 
MorganRun) donotrechargedirectlyfromtheCreekbecauseoftheconfininglayer.  
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Asindicatedbythequalitativesuitabilityrankings, itmaybetechnicallyfeasibletoadd
rechargeandproductionindifferentareasoftheBasindependingonthesensitivityofthe
criteriaused.  Inthecomparisonpresented, allcriteriawereweightedequally.  Giventhe
potentialeaseofinjectionintheforebayarea, addingwaterintotheexistingSandQuarry
pondsorinjectingwaterintoshallowwellsforextractiondowngradientatElApajoor
evenMorganRunmaybedesirableifwellheadprotectionisimportant.  Amoredetailed
numericalanalysisisrecommended (seerecommendationinSection5.2below) to
investigatethesealternatives. 
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4.0POTENTIALFORARTIFICIALRECHARGEINCLUDINGINDIRECT
POTABLEREUSE

IndirectPotableReuse (IPR) ofwaterincludestheuserecycledwaterthatmeets
regulatoryguidelinesfornon-potableuse, treatingitfurthertomeetpotablewater
standardsthenblendingitwithanuntreatedpotablewatersupplysuchasareservoir, lake
orgroundwater.  Givensufficienttime (currently6monthsperRWQCB-DHS
regulations), therecycledwaterwillblendwiththereservoirwaterorgroundwaterand
canthenbeextracted, furthertreated, thendistributedinpotablesupplysystems.  Orange
CountyWaterDistricthasdevelopeda70mgdIPRsystemtreatingwastewaterand
injecting35mgdofthisthroughpercolationbasinsintheAnaheimforebayareaofthe
OrangeCountyaquifersystemandinjecting35mgdtocreateaseawaterbarriernearthe
coasttopreventseawaterintrusion.  SmallerscaleeffortsliketheoneinOrangeCounty
havebeenproposedbytheCityofSanDiego.  ASanDieguitoGroundwaterBasinIPR
wasevaluatedtousetreatedrecycledwaterfromtheNorthCityWestTreatmentPlant
blendedwithpotablewaterandspreadintorechargepondsinthebasinandlaterremoved
andtreatedtobeusedintheCity’spotablewatersystem.  However, duetoaneedtoseek
anamendmenttotheRWQCB’sBasinPlanandchallengeswithimplementation, theCity
hasabandonedthisconcept(PBS&J, 2006; BrownandCaldwell, 2012). 

IntheSanDieguitoValley, recycledwaterispresentattheDistrict’s4SRanch
WastewaterTreatmentFacilitySanDiego’sNorthCityWestReclamationPlantandthe
SantaFeValleyReclamationFacility.  However, recycledwaterfromthesefacilitiesis
currentlyfullyutilizedandadditionalresourcesfromthemarenotlikelytobeavailable
inthenearfuture.  TreatedwateriscurrentlydischargedtopondsbytheRanchoSantaFe
CommunityServicesDistrict (RSFCSD), FairbanksRanchCommunityServicesDistrict
FRCSD) andWhisperingPalmsCommunityServiceDistrict (WPCSD).  Thecombined

outputcurrentlyfromthesefacilitiesisapproximately800,000gpddischargedintoponds
withauthorizationtotreat1.125mgd.  Theauthorizedtotalisneartheprojectneeds.  The
waterwouldneedtobetreatedtopotablestandards (tertiarytreatment) andwouldneedto
beblendedwithgroundwaterforaperiodofsixmonthsbeforeitreachesapumpingwell.   
AstheCityofSanDiegodetermined, theareahasnumerouswellsbutmostarenorthof
MorganRunGolfCourseandtheconfinedgroundwateratdepthcouldprovidean
opportunityforIPRtosupporttheproject.   

IPRfortheDistrictprojectinSanElijoValleycouldbeimplementedthroughrecharge
intotheLakeValSerenowetlandarea.  Alluviumisnotverythickinthisareaand
individualhomeownersdownstreamhavetheirownwellsforwatersupplysomodeling
ofthetransitpathforblendedwaterwouldbeacriticalelementoftheplan.  TheDistrict
hasrecycledwaterlinesintheareawhichcouldsupplythewaterforIPRbuttherecycled
wateriscurrentlyfullyutilized.  Additionalrecycledwatermaynotbeavailablesofor
severalreasons, anIPRprojectinsupportoftheBrackishWaterDesalinationProject
seemsunlikelyforthisbasin. 
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5.0BRINEDISPOSALALTERNATIVES

AmajorconcerntodevelopingabrackishwaterdesalinationprojectintheSanDieguito
Valleyisthemanagementofbrinewaterdevelopedduringthetreatmentprocess.  According
toCarollo (2010), thesystemwilltreat1,230,000gpdwithan83% recoveryandofthat17% 
willbebrineataTDSontheorderofthreetofourtimesthatofthefeedwater.  TheCarollo
report (2010) discussesthesystemalternativesincludingbrinedisposalinadetailedmanner
relatedtototalcapitalcostsaswellascostsofoperationandmaintenance.  Inaddition, new
projectsandconceptshaveemergedforbrinetreatmentanddisposalthatmaypresentthe
DistrictwithoptionsbeyondwhathavealreadybeenanalyzedbyCarollo.   

5.1.1DiscussionofCarollo (2010) SanDieguitoValleyBrineDisposalAlternatives

Carollo (2010) liststhreealternativesforbrinedisposalforaprojectbasedinSanDieguito
Valleybasedonusingcurrentlyactiveproductionwellsasagroundwaterresource.  The
reportdescribesseveralmethodsforhandlingthedisposalofbrineincludingsurfacewater
discharge, sewerdischarge, deepwellinjection, evaporationponds, thermalevaporation,  
zero-liquiddischarge (ZLD), andtreatmentsthatapproachZLD.  Basedontheproposed
projectlocation, CarollorecommendedtheuseofbrinepondsasthefinalstepinaZLD
scheme.  Thissystemwouldrequireanadditional19% capitalizationforabrine
minimizationwhichwouldalsoincreasetheoperationandmaintenanceby82%.  Brine
minimizationwoulddecreasethebrinedischargefrom17% downtoaslittleas2-3% orfrom
210,000gpddownto25,000gpd. 

CarolloproposedaZLDsystemwithanevaporationpondintheSanDieguitoValley.  They
alsohavedesignedandoverseenconstructionofasimilarplantwhichproduces0.8MGD
andsendsbrinethroughaconcentratorwhichreducesitto4gpm.  Thebrineslurrythengoes
toapondwhichisabout4acresinextent.  Astandardnon-ZLDbrinepondwouldneedtobe
farlargertohandlethequantityofdischargedbrine, ontheorderof50acres.  Thelarge
acreageisduetothefactthatevaporationrequiresgreatsurfaceareaandhenceshallow
pondsoverlargesquareacreagetomakeitworkproperly.  Athirdpossiblemethodproposed
byCarolloistotreatthebrineisatwophaseROsystemwithchemicalsofteners.  Carollo
engineershavetestedthisapproachinotherCaliforniasettingsandachieveda93% recovery
andexpectuptoa97% recoveryfromSanDieguitoValleygroundwater.  Thesettledsolids
arethenremovedanddisposedofinalandfill. 

TheCarolloproposedoptionsarelistedbelow: 

DisposalofbrinefromasingleROsystemina50-acrebrinepondfor
evaporation.   

Rejectedbasedonthecostandimpactofsomuchland. o
Zero-LiquidDischargeand4-acrebrinepondforevaporationofslurry. 

Selectedasthemosteconomicalfortheprojectarea. o
TwoPhaseROwithIntermediateSoftenersandsolidsdisposalinalandfill. 

Rejectedastooexpensiveaprocess. o
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OtheroptionsforbrinedisposalexistandsomeweredescribedbyCarollobutnotconsidered
effectiveorcostefficientfortheSanDieguitobasinproject.  Theseoptionsincludedisposal
tothelocalsewerlineasproposedbytheCityofSanDiegofortheirprojectatNorthCity
WestWastewaterFacility; disposaltothelagoonincooperationwiththeSanDieguito
LagoonConservancyandDeepInjectionWelldisposaltotheLusardiFormation.   
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6.0CONCLUSIONS

ThefollowingconclusionsrelatetotheSanElijoValleyGroundwaterProjectandtheSan
DieguitoProjectareas.   

6.1SanElijoValleyProjectArea

ConclusionspresentedbelowfortheSanElijoareforboththealluvialanddeepbedrock
aquifersystems. 

TheSanElijoValleyGroundwaterBasinisashallowalluvialbasin (approximately80
feetthick) thatincludesmostofEscondidoCreekValleyfromValSerenointotheEast
BasinofSanElijoLagoonandLaOrillaCreekbasinbelowSanDieguitoReservoir.   
Thebasinholdsapproximately8,000acrefeetofwaterwithasedimenteffective
porosityoryieldestimatedtobe0.13.  TheaverageflowperyearinEscondidoCreekis
approximately20,000acre-feetperyearmostlyduringstormfloweventsandthisisthe
primarysourceofrechargetothealluvialbasinsediments.  Extractionof1,500acre- 
feetofwaterperyearfromthebasinispotentiallysustainablebasedontherecharge
volumesandthelimiteduseofthebasinwaters. 
DeepaquiferresourcesinSanElijoValleyincludetheLusardiFormationandthe
SantiagoPeakVolcanics.  LusardiFormationconglomerateandsandstoneissemi- 
consolidatedwithaporosityofapproximately25% andaspecificyieldofabout10%.   
Transmissivitiesrangefrom180gpd/fttoasmuchas45,000gpd/ftwithanaverage
valueof410gpd/ft.  Onaverage,itwouldtake8wellsin500feetofsaturatedaquifer
toyieldtheprojectdesignflowsof1,440,000gpd.  Inthetargetareafordevelopment
ofawellfield,theformationliesatadepthofabout500feetandisapproximately500
feetthickbasedonthelogofanexistingdeepwellandthegeophysicalresultsfromthe
LBGinvestigation.  
TheSantiagoPeakVolcanicsareasuiteofhydrothermallymetamorphosedandesitic
flowsandtuffsthataremoderatelytocloselyfracturedinplaces.  Transmissivities
rangefrom50gpd/ftto6,250gpd/ftandaverage360gpd/ftfromfractureflow.  This
makestheformationverydifficulttopredictforwellplacementandproductionandthe
generaldepthtotheformationofgreaterthan1000feetmakesdrillingexpensive.  A
wellfieldofatleast8-10wellswouldneedtobedrilledanaverageof1,000feetinto
fracturedrocksystemgiventheaverageflowfromaSantiagoPeakVolcanicwellof
360gpd/ft.  Grantedthatwellsareknowntoproduceupwardsof1,000gpmfromthis
formationinacoupleplacesbutthepredictabilityoffindingsuchalocationislow. 
TDSingroundwaterinthebasinrangesfromalowof740ppmtoahighof5000ppm
andaveragesabout1,550ppm.  Thehighvalueisfromawelldrilled400feetdeepinto
theSantiagoPeakVolcanicsinRanchoSantaFeadjacenttoandeastofSanDieguito
Reservoir.  TDSintheSanElijoValleyalluviumisconsistentlyaround2,500ppmand
thedeeperformationwatersoftheLusardiFormationtendtobelessbrackishat1,500
ppm.   
ThepotentialforusingIPRintheSanElijoValleyisconsideredlowduetothethin
alluviumandnumberofprivatewellsalongthenarrowalluvialbasin. 
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6.2SanDieguitoRiverProjectArea

Basedonthescopeofworkperformed, thefollowingconclusionsarepresentedforSan
DiegutoBasin: 

ThebalancebetweenwaterproductionandBasinstorageisheavilydependenton
rechargefromtheSanDieguitoRiver.  Duringperiodsofdryweather, insufficientflow
existsintheCreektorechargethealluvialaquiferandexcessiveproductioncanreverse
gradientsinthelowerportionoftheBasincausingsaltwaterintrusion.  Duringperiods
ofwetweather, flowintheCreekcanrapidlyrechargetheBasinandpreventsaltwater
intrusiondespiteheavypumping. 
RechargetothedeepalluvialaquiferoccursmostlyinareasoftheupperBasinwhere
thereisnoconfininglayer. ThemajorityoftheexistingproductionwellsintheBasin
arelocatedinthisarea, tentativelycalledtheforebayarea. 
TheASRpilottestsconductedinthedeepalluvialaquiferatMorganRunGolfCourse
indicatesthattheconfininglayeriscompetentandisolatestheCreekandshallowwater
tableaquiferfromdeepaquiferpumpingand/orinjection.  Thelateralextentofthis
confininglayerappearstobesignificantinthemiddleandlowerportionoftheBasin,  
formingalargedowngradientpressurearea. 
SpillvolumesfromLakeHodgesadjustedtothenumericaldailyriverbalanceobtained
fromCH2MHill’snumericalmodelindicatesthatitonlytakes9% ofthewaterspilling
overLakeHodgesDamtorechargetheaquiferonaverage.  Basedonwaterbalances
obtainedfromH+A’snumericalmodels, asafeyieldofabout17acrefeetperdayis
suggestedforperiodsofwetweather.  Forperiodsofdryweather, approximately10
acre-feetperdayissuggestedasareasonablesafeyield. 
Basedonthequalitativerankingofalternativelocationsforadditionalproduction, it
appearsthatpotentiallocationsintheforebayareaoftheBasin (i.e. areaswherethe
confininglayerisabsent) areslightlyfavoredoverlocationsinthepressurezonewhere
theconfininglayerexists (i.e. MorganRunGolfCourse).  Wellsintheforebayareado
nothaveanynaturalwellheadprotectionhowevertheyhavehighpotentialyieldsas
indicatedbythetwoViadeSantaFeproductionwellswhicharereportedtoproduceup
to800gpmeach. 
AlthoughothershaveconsideredanddiscardedanIPRgroundwaterprojectforthe
area, itispossiblethatanIPRcouldbemanagedifthethreecommunityservicedistrict
effluentdischargecouldbeusedandthemodelofthesubsurfaceflowandblending
timeperiodcanbeshowntoworkforthedeepaquiferportionofthealluvialaquifer
systemnearMorganRunGolfCourse. 
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7.0RECOMMENDATIONS

Thefollowingrecommendationsaremadeforeachsubareabasedonthescopeofwork
performed. 

7.1SanElijoValleyProjectArea

Installandmonitorthreeshallowwells: oneinthealluviumofLaOrillaCreeknearthe
intersectionofElCaminoRealandLaOrillaRoad, andtwoinEscondidoCreekwith
onenearRanchoSantaFeRoadandLaBajadainthecreekbedandtheotherwithinthe
creekalongtheeasementforthehightensionpowerlinesnorthofStonebridgeLane.   
Thesewellsshouldhavetransducersinthemforlong-termdatacollectionandeach
shouldmonitorsimplegroundwaterqualityonamonthlybasis.Thesepotentialwell
fieldlocationsshouldbemonitoredtodeterminetruesitegroundwaterelevationsand
fluctuationsovertimeandshouldbetestedtoevaluateaquiferphysicalproperties.   
Thesedatawillallowforadecisiontobereachedastowhatlocationbestphysically
suitstheprojectdemandsandsustainabilityoftheresource. 
AdeepwellintheLusardiFormationisnotrecommendedfortheprojectduetothe
costandlackofhydrogeologicdataaboutthesustainabilityofsuchawellfield. 

7.2SanDieguitoProjectArea

Evaluatethecost-benefitofpurchasingtheViadeSantaFewellsfortheproject.   
AlthoughthesewellsarelocatedwhereanIPRwouldmostlikelynotbeapproved, they
havebenefitssuchasbeinginathicksandandgravelzoneadjacenttoapondandina
positionthatisprobablyupgradientofthecommunityservicedistrictponds.  Theflow
couldbeevaluatedusingtheH+Amodeloranextensionofthatmodel. 
Inventoryexistingproductionwells:  Afullassessmentshouldbemadeofall
productionwellsintheSanDieguitoValleyalongwithseasonalpumpingrates.  The
amountofextractionintheBasinisuncertainandvariesdramaticallybetween
historicalresearchers; 
Developanannualgroundwatermonitoringprogram: Inordertodeveloptheexisting
numericalmodels, basichydrogeologicinformationisneededatkeylocations.  This
includesataminimum, deepandshallowgroundwaterelevations, groundwaterquality, 
precipitation, andriverflow.  Themonitoringwellsarealreadyinstalledandthe
monitoringoftheBasinhereisimportanttoestablishthegroundwaterfluctuationand
rechargeimpactsofbothbaselineandprecipitationorspillfromLakeHodges.  In
addition, themonitoringwillestablishabaselinebywhichthecurrentsafeyieldcanbe
determinedandevaluatedagainstthewellpumpageintheareaandtheprojectdesign
pumpquantities.CASGEMguidelinesspecifytheneedforsuchamonitoringprogram
andifpossibletheprogramshouldincludeotherwellsinthevicinitytofullyassessthe
basingeologyandhydrogeology. 
Saltwaterwedgestudy:  AresistivitystudyshouldbeconsideredwestofElCamino
Realtodeterminethecurrentlocationofhighsalinewaterandindicator/monitoring
wellshouldinstalledandinstrumentedtomeasurechangesinsalinityovertime; and
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UsetheH+Anumericalmodeltodeterminetheflowrateforthedeepaquiferunder
projectlevelpumpingconditions (1,000gpm).  Alternatively, conducttracerdyetests
inthedeepaquifer.  TheseresultswillbeabasisforanIPRusingthetreated
CommunityServiceDistricteffluentdischarge. 
Evaluatethecostbenefitoptionsforprojectdesignbrinedisposal. 
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Note:  Thisfigureillustratesthemodelpredictedoutflow (inred) versusinflowor
recharge (inblue) forthefirstquarterof1982 (awetyear).  Muchmorewateris
comingintotheBasinthanisleavingindicatingactiverecharge. 

AverageDailyFlowBalanceNOTE: 
ValuesinREDrepresentoutflow. 
ValuesinBLUErepresentinflow. 

TransientSimulationsAllvaluesinacre-feetperday (Af/d) and % oftotalnumercialflowbalance (inflow + outflow).  

January1982 April1982
h 5
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13



Note:  IncomparisontoFigure13, inthisfigurethemodelpredicts
thatduringadryperiodsimilartothatofAugust1977toFebruary
1978theBasinsystemwouldhavebeenlosingwaterfrompumping
inred) andsaltwater (inblue) wascomingintorefillthebasin. 
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RiverBalance, 0.00, 0% 

WellsOutflow
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NOTE: AverageDailyFlowBalanceValuesinREDrepresentoutflow. 
CH2MHill'sDryWeatherValuesinBLUErepresentinflow. 

TransientSimulationsAllvaluesinacre-feetperday (Af/d) and % oftotalnumercial flowbalance  (inflow + outflow).  

August1977 February1978
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Note:  ThisfigureshowsthewaterbudgetfortheASRfor
thewetweathersimulationofyear9. 
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NOTE: 
ValuesinREDrepresentoutflow. AverageDailyFlowBalanceValuesinBLUErepresentinflow. 

forYearAllvaluesinacre-feetperday (Af/d) and % oftotalflow  (inflow + outflow).  
TransientSimulation
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Note:  Ageneraldiagramshowingthebalanceswith
greateroutflowthaninflowtothesystemduringdry
weather (Year9). 
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NOTE: 
ValuesinREDrepresentoutflow. AverageDailyFlowBalanceValuesinBLUErepresentinflow. 

forYear WeatherAllvaluesinacre-feetperday (Af/d) and % oftotalflow  (inflow + outflow).  
TransientSimulation
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TABLE1
INFORMATIONFORSANELIJOVALLEYWELLS

SanElijoValleyProjectUpdate
SMCProjectNo. 50021-03

WellWellDepthDepthDepthWellStaticScreenScreen EstimatedDrawdownTest
IDNo.BoringFirstWaterStaticWaterElevationWaterElv. IntervalLengthYieldLength

feetbgsfeetbgsfeetbgsfeetmslfeetmslfeetfeetgpmfeethours
13S02W-1815731126070501900185060-26020011-- 
13S03W-321309150- 7030- 4089-94, 114-124, 137-14310, 675-- 
13S03W-151363189- 12---- 175-- 
13S03W-021539405- 15.5430414.5-- 12.5-- 
13S03W-11461028.517.5- 270- 13-2815--- 
13S03W-11461125.514- 270- 9-2415--- 
13S03W-11461326.5151627025410-2515--- 
13S03W-11461426161727025310-2616--- 
13S03W-366259176-- 90------ 
14S03W-11640034025490300210220-3401204-- 
13S03W-349392 30028090---- 12-- 
13S04W-15125093525- 100- 15-3520--- 
13S04W-15125104025- 100- 20-4020--- 
13S04W-15125113525- 100- 15-3520--- 
13S04W-15125123525- 100- 15-3520--- 
14S03W-1815455210-- 320------ 
14S04W-0221338217720135-2015--- 
14S04W-02213393118.518.5201.515-3015--- 
14S04W-022134031191920115-3015--- 
14S04W-022134131191920115-3015--- 
13S03W-08338742520- 40- 10-2515--- 
14S04W-133484431202040207-2215--- 
14S04W-133484530151540257-2215--- 
14S04W-133484622151540257-2215--- 
14S04W-133484722131540257-2215--- 
14S03W-0635303120- 5432- 2272-10836600-- 
13S04W-1466186252120300280----- 
13S04W-14661883521- 300--- 30-- 
13S04W-14661892518.520300280-- 20-- 
13S04W-14661903530- 300------ 
13S04W-14661912620- 300------ 
13S04W-14661942823.525300275-- 25-- 
13S03W-0468426510450- 560--- 12-- 
13S03W-2492833-- 92201820289-92360
13S03W-2792835300- 16060- 100----- 
13S03W-2593869285- 11042004090185-225, 245-28540, 4038-- 
14S03W-051003041108068250182-- 220-- 
13S03W-33100647120- 30401067-97301000-- 
13S03W-20126465400- 15424086360-40040100-- 
14S03W-06126630117- 10------ 
14S03W-06126635180-- 10------ 
14S03W-05126966125------ 600388
13S03W-33126968123---- 83-123401100204
13S03W-33126999107---- 47-10760400-- 
13S03W-18127133216-- 40------ 
13S03W-30127193110- 14402663-73, 83-9310, 10450-- 
13S03W-32127383119-- 30- 39-59, 93-11820, 15260-- 
13S03W-33158250932515402537-8750162654
13S03W-331582531013518401100172268-98308
13S03W-33158275124604230800201290-120308
13S03W-0515865576073060370310100-74064075-- 
13S03W-04159090336261212560348240-3006025-- 
14S03W-07159885332- 46-- 149-174, 195-214, 268-32225, 19, 5475-- 
13S03W-1760011011040100171151- 70-- 1
13S03W-12172683953118-------- 
13S04W-13182935180-- 60------ 
13S04W-13182936205-- 240------ 
13S04W-13182937210-- 220------ 
13S04W-14182939190-- 350------ 
13S04W-15182940185-- 200------ 
14S04W-011830073015.515503513-2815--- 
14S04W-01183008301614301613-2815--- 
14S04W-01183009301514301613-2815--- 
14S04W-01183010301515301513-2815--- 
13S03W-1720379675-- 260------ 
13S03W-17203797975020260240----- 
13S03W-17203798533854035----- 
13S03W-33203818531054027401365-10540808
13S03W-34217389 1002517301360-100404506312
13S03W-24217394----- 250-- 460- 
13S03W-34217400 1301813301783-1284510007212
13S03W-25217863---- 265- 1074000389342.8
13S03W-1921889946019018022040360-460100402703
13S03W-33221762130- 20301097-12730500188
13S03W-33221779160352230895-135408005812
13S03W-332226151401515301560-100401000-- 
14S03W-0522323313899-- 60-12060800-- 
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TABLE1
INFORMATIONFORSANELIJOVALLEYWELLS

SanElijoValleyProjectUpdate
SMCProjectNo. 50021-03

WellWellDepthDepthDepthWellStaticScreenScreen EstimatedDrawdownTest
IDNo.BoringFirstWaterStaticWaterElevationWaterElv. IntervalLengthYieldLength

feetbgsfeetbgsfeetbgsfeetmslfeetmslfeetfeetgpmfeethours
13S03W-27223503485-- 270------ 
13S03W-152299525007070270200200-320120--- 
14S03W-07240796120100100---- 350- 
13S03W-28262734125- 4530- 1560-12262--- 
13S03W-0227020840-- 35010-4030--- 
13S03W-0227020845-- 35010-4535--- 
13S03W-0227020835-- 35015-3520--- 
14S04W-1127053715- 5105----- 
13S03W-0527727837571- 270- 335-37540--- 
13S03W-35287976 44512095740645-- 5-- 
13S03W-27288011--- 500-- 100- 180-20020
13S03W-34288099 134- 7025- 4590-13040--- 
13S03W-102881234124831340309----- 
13S03W-27288124801850--- 3240-8040
13S03W-3328813130153- 55- 2573-13360--- 
13S03W-20294351- 1095-- 200----- 
13S03W-20294477- 995-- 260----- 
13S02W-31322469925700- 1600--- 24008
13S04W-2632807860- 387032----- 
13S03W-30341129100486- 37
13S03W-17341130600282.6100250150435-53510025-- 
14S03W-1034114960072-------- 
13S03W-34344552 40019560220160-- 2-- 
13S03W-34344553 2501188022014090-130, 190-25040, 606-- 
13S02W-24349188880240100690590-- 37.5502
13S02W-2434918950012020650630-- 50162
13S02W-2434919856047- 660- 0-56056080-- 
13S03W-31350214284909012015530---- 
13S03W-17350451905- 23527016035---- 
13S03W-1735045261085270185-- 200-- 
13S03W-27353063----- 137575119110- 9
13S03W-14353068663423159450291-- 12-- 
13S03W-3335307730381505042- 1285-125408008
13S03W-23353088----- 800-- 250- 
13S03W-03353089300752547044540-160120752754
13S02W-30353160502555045040080-1608050-- 
13S03W-093537471000200- 340--- 2-- 
13S03W-093537487006050340290-- 26508
13S03W-12354663575-- 850--- 65-- 
13S03W-12354665720-- 850--- 45-- 
13S03W-12354669580-- 850--- 22-- 
13S03W-273547951205220168340172-- 17.9-- 
13S03W-2735479716860104320216-- 17.6-- 
13S02W-24355586660660726605880-680680100-- 
13S03W-28365648770-- 120------ 
13S03W-333700901361343630- 6124-134101100-- 
13S03W-05394643800-- 330--- 5.5-- 
13S03W-05394970650-- 450- 600-630301000- 
14S03W-0139613225202020015-2510--- 
14S03W-0139613325202020015-2510--- 
14S03W-0139613425202020015-2510--- 
13S03W-33401625301601515150-16116165-- 
14S03W-06401739201515-- 10-2010--- 
14S03W-06401740201313-- 10-2010--- 
13S03W-18401986620460- 160- 540-6208045-- 
13S03W-18402008216156- 90--- 65-- 
13S03W-28402741-- 114114714727012331.411414
13S04W-12429499230-- 180- 20-3010--- 
13S03W-17439342662575125180550-66266212501
14S04W-1443941125- 241701465-2520--- 
13S03W-29439426---- 4012.6230217.410-3020
13S03W-29439427---- 2010.2230219.810-3020
13S03W-29439428---- 2010.2230219.810-3020
14S04W-1443943325- 241701465-2520--- 
14S04W-1443943430- 241701465-3025--- 
14S04W-1443943540- 2417014610-3525--- 
14S04W-1443943635- 2417014610-3525--- 
14S04W-1443943725- 241701465-2520--- 
14S04W-1443943835- 2417014610-3525--- 
13S04W-2743988925- 15907523-252--- 
13S04W-2743989025- 16907423-252--- 
13S04W-2743989125- 16907423-252--- 
13S03W-17440293600335170180100-60060030130
13S03W-1744033010205901753201450-102010202502
14S04W-02440911161212907813.5-151.5--- 
14S04W-02440912131111907913.5-151.5--- 
14S04W-02440913161212907813.5-151.5--- 

L



TABLE1
INFORMATIONFORSANELIJOVALLEYWELLS

SanElijoValleyProjectUpdate
SMCProjectNo. 50021-03

WellWellDepthDepthDepthWellStaticScreenScreen EstimatedDrawdownTest
IDNo.BoringFirstWaterStaticWaterElevationWaterElv. IntervalLengthYieldLength

feetbgsfeetbgsfeetbgsfeetmslfeetmslfeetfeetgpmfeethours
14S04W-02440914161010908013.5-151.5--- 
14S04W-02440915161111907913.5-151.5--- 
14S04W-02440916161010908013.5-151.5--- 
14S04W-02440917161010908013.5-151.5--- 
13S03W-2844562561030254015-- 1005003
13S03W-3344575890504330- 1350-9040225304
13S03W-33445759127504530- 1565-12358250304
14S04W-1444619525- 241701465-2520--- 
14S04W-1444619625- 241701465-2520--- 
14S04W-1444619725- 241701465-2520--- 
13S03W-0344842929550647046420-29527525-- 
13S03W-034491697104602001070870-- 203006
13S03W-16455909545141- 260--- 29.55454
13S03W-32456443105- 2230250017852-92408
13S03W-144594143009250220170-- 27-- 
13S03W-05459418700- 90470380-- 850- 
13S03W-18459498230- 80
13S03W-28459837120604530150601570-100303
13S03W-1946219865- 4403620-6040325404
13S03W-22463712710- 310----- 
13S02W-31463737131- 2635032468-128601000658
13S04W-27463750150-- 80------ 
14S03W-06477604301514-- 19.5-3010.5--- 
14S04W-1147792415- 6104----- 
13S03W-36478038 1111117.759082.2520-1119168-- 
13S04W-254786312079420301059-9536115-- 
13S03W-17478635802218.7519012- 171.25--- 
13S03W-16478836580- 35290255380-4801004001
13S03W-30478842580- 148150402---- 
13S03W-29478848--- 87121220853-7320
13S03W-32479051167- 9010020- 100-167167- 

8013S03W-1847913142560-- 1-302925-- 
13S03W-1447922880550535300265-- 9-- 
13S03W-16479575505185- 260--- 45.1-- 
13S03W-27479576505- 85210125-- 5.7-- 
13S03W-22485444140012182300118-- 15-- 
13S03W-3048546540015050190140160-400240182004
13S02W-314872056102512700688-- 455006
14S03W-0348722019070- 120--- 21202
13S03W-22487603125- 3510- 25--- 500
13S03W-13487604500-- 180- 340-40060--- 
13S03W-2748760664- 22-- 34-6430100-- 
13S03W-234876498306560820760-- 225-- 
14S04W-11490842150-- 30- 0-1515--- 
13S03W-0349131941318113063050035-41337858-- 
13S03W-1749160578510384.75190105.25-- 3.5-- 
14S02W-064917351000-- 680--- 10-- 
14S03W-04505668600384709020-- 405006
13S03W-335057083095- 43- 1355-954080504
13S03W-17505743400345- 180--- 20- 
13S03W-3351824230110- 25520-11090175-- 
13S03W-31521280 135120120330210105-13530--- 
13S02W-31521508995586---- 35-- 
13S02W-31521511355152----- 4-- 
13S02W-30521695540280150800650-- 1003004
13S03W-17521701410150- 260--- 103003
13S04W-115294833516- 150------ 
13S04W-115294843516- 150- 20-3010--- 
13S03W-175348671033273100200100-- 50-- 
13S03W-3353487430118- 151520-1189878-- 
13S03W-2853969830-- 230--- 10-3020
13S03W-28539698-- 230--- 30- 10-3020
13S03W-28539698-- 230--- 30- 10-3020
13S04W-1453970860404022018028-5830--- 
13S04W-1453970960404022018028-5830--- 
13S04W-1453971060373722018329-5930--- 
13S04W-1453971146373722018322-46.524.5--- 
13S03W-33541074301152682280-10525--- 
13S03W-28541858- 25200--- 3017510-3020
13S03W-28541859---- 30- 200- 10-3020
13S03W-26564425---- 14321361304903600.5
13S02W-3156442996---- 0-969660-- 
13S04W-1357473184-- 150------ 
13S04W-1357473181-- 150------ 
13S04W-1357473110-- 150------ 
13S04W-1357473181-- 150------ 
13S04W-1357473110-- 150------ 

L



TABLE1
INFORMATIONFORSANELIJOVALLEYWELLS

SanElijoValleyProjectUpdate
SMCProjectNo. 50021-03

WellWellDepthDepthDepthWellStaticScreenScreen EstimatedDrawdownTest
IDNo.BoringFirstWaterStaticWaterElevationWaterElv. IntervalLengthYieldLength

feetbgsfeetbgsfeetbgsfeetmslfeetmslfeetfeetgpmfeethours
13S04W-3657519255-- 324- 10-5040--- 
13S04W-2457616850- 8574930-50205302
14S03W-06578471201514-- 10-2010--- 
13S03W-145809456052955013080-- 1-- 
13S04W-1358482197344036-- 90-- 
13S03W-2358482310982730---- 100-- 
13S03W-2358482610981340---- 32-- 
13S03W-2358483651536680---- 200-- 
13S03W-2358484071810815---- 3-- 
13S03W-23584850---- 99847270-- 10
13S03W-087024891010333- 200------ 
13S04W-13703180150-- 280- 50-150100--- 
13S03W-24703277--- 200---- 50-200150
13S03W-24703278--- 170---- 50-170120
13S03W-16436- 16027030706742110197-494297-- 
13S02W-18706749994504200100- 100-- 3-- 
13S03W-31706750 213- 8025017020-2131939-- 
13S03W-31706751278802501917020-278258-- 
13S03W-28707059 20512047503-- 381504
13S03W-24710872--- 83.5- 180- 1-87
13S03W-24710873--- 103.5- 180- 2-108
13S03W-20710874- 14.5-- 130----- 
13S03W-20710876- 15.5-- 130----- 
13S03W-15720658100033020026060-- 20-- 
13S03W-19720665980225- 24030- 
14S03W-0472903760035- 60- 115-175, 540-60060, 60602804
13S04W-1472938930-- 220- 10-3020--- 
13S04W-1472939030-- 220- 10-3020--- 
13S04W-1472939130-- 220- 10-3020--- 
13S03W-0273865326010023430407140-180,220-26040, 40150-- 
13S03W-0673940535.5-- 220------ 
13S02W-31741708810195- 670--- 45-- 
13S02W-307417247125035650615-- 50-- 
13S04W-2374274953- 4925020135-5520--- 
13S04W-2374275055- 4425020615-5540--- 
13S04W-2374275162- 4225020838-5315--- 
13S04W-2374275245- 3525021525-4520--- 
13S04W-2374275345- 3525021525-4520--- 
13S04W-2374275450- 3825021228-4820--- 
13S04W-2374275550- 3925021129-4920--- 
13S04W-2374275650- 3925021129-4920--- 
13S04W-3674536594- 20301020-947430-- 
13S03W-2874548730- 1520018510-3020--- 
13S03W-0474825340013568470402-- 90-- 
13S03W-16748278312155- 320--- 100-- 
14S03W-04752208315230- 220--- 10-- 
13S03W-18752275810480- 170--- 20-- 
13S03W-05767945800245- 350--- 15-- 
14S03W-057759591201512402850-11060200804
14S03W-0577596410028- 50------ 
14S03W-037763731001816200184-- 4851
13S03W-0377637512106077630553600-66060119008
14S03W-11776388800425405330- 75----- 
13S03W-28776389160302540200501580-160806
13S03W-34776392 813150130250120-- 1-- 
13S03W-22796184--- 410-- 160- 40-8040
13S03W-30796212160- 3875251003740-120, 140-16080, 206
13S03W-0590280448527530370340-- 152-- 
13S03W-18903370170-- 70- 101-16665--- 
13S04W-27903426105-- 85------ 
13S03W-04903561685348- 590--- 2-- 
13S03W-20909175- 14.56- 120- 4.5-14.510- 
13S03W-20909176- 136- 120- 3-1310- 
13S02W-31909563136- 3635031478-13860--- 
13S03W-101080849150-- 140------ 
13S03W-19108502575042622140118650-750100306004
13S03W-301085047 90242020030-704060068
13S03W-181085062280230149076-- 52002
13S03W-321085066144291930701137-97, 117-13760, 20-- 
14S04W-021085454214.541062.5-17.515--- 
14S04W-02108545521341062.5-17.515--- 
14S04W-02108545640401310- 319-3415--- 
14S03W-05108548326-- 40- 17-27, 40-4510, 5--- 
14S03W-05108548426-- 30- 10-2515--- 
14S03W-05108548531-- 40- 15-2510--- 
13S03W-29109094641-- 210- 25-4116--- 
14S03W-05- 140518301215-3015600-- 

L







TABLE12
LAKEHODGESDISCHARGEVS. RIVERINFLOW

SanDieguitoCreekProjectUpdate
SMCProjectNo. 50021-03

InputCalculated

LakeHodgesDischarge CH2MHill1995ModelWaterBalance PortionofOverTimeWeightedDamSpillageDailyRiver thatisRiverAverageDaily AverageDailyYearBalanceYearlyTotalStart DateEndingDateNo. Days BalanceDischargeRiverBalance

acre-feetacre-feetperday--- acre-feetperdayacre-feetperday% 

1921-2289,903246.31------ 
1922-239,16425.11------ 
1925-2613,83137.89------ 
1926-27147,821404.99------ 
1931-3249,153134.67------ 
1932-334,95613.58------ 
1936-37129,907355.91------ 
1937-3876,984210.92------ 
1938-3927,67175.81------ 
1939-404,60512.62------ 
1940-41156,843429.71------ 
1941-4223,54864.52------ 
1942-4332,48188.99------ 
1943-447,10819.47------ 
1944-454,37211.981-Sep-441-Sep-440--- 
1945-462,2786.242-Sep-441-Sep-46729- 0.020.0- 1% 

2-Sep-4631-Aug-487290-- 
1-Sep-4831-Aug-493640-- 
1-Sep-4931-Aug-517290-- 
1-Sep-511-Mar-521820-- 

1951-524,71712.922-Mar-524-Mar-522387.532.116% 
5-Mar-5230-Aug-535430-- 
31-Aug-5330-Aug-543640-- 
31-Aug-5429-Aug-567290-- 
30-Aug-5629-Aug-587290-- 
30-Aug-5828-Aug-607290-- 
29-Aug-6028-Aug-627290-- 
29-Aug-6227-Aug-6510940-- 
28-Aug-6527-Aug-663640-- 
28-Aug-6626-Aug-687290-- 
27-Aug-6826-Aug-693640-- 
27-Aug-6926-Aug-717290-- 
27-Aug-7125-Aug-7410940-- 
26-Aug-7424-Aug-7710940-- 

1977-7846,709127.97 25-Aug-7723-Feb-781820-- 
24-Feb-7825-Apr-7860198.371978-7975,018205.5332.6016% 
26-Apr-7825-Dec-78243- 0.14
26-Dec-7826-Apr-7912169.921979-80248,624681.1622.23% 
27-Apr-7926-Jan-80274- 1.37
27-Jan-8026-Apr-809031.481980-8130,72184.176.07% 
27-Apr-8026-Dec-80243- 2.95
27-Dec-8028-Mar-819125.81981-8237,881103.784.95% 
29-Mar-8127-Jan-82304- 1.86

L



1982-83175,548480.9528-Jan-8228-Apr-829028.0328.036% 
AverageRiverRechargefromSpillage (1978 -1982): 9% 

L







TABLE2

GEOLOGYOFSANELIJOVALLEYWELLS

SanElijoValleyProjectUpdate

SMCProjectNo. 50021-03

WellWellWellholeDepthtoBasement
SectionLogGeologyBasmentRockGeology

feet- 

0-6RedClay, 6-35DecomposedGraniteBlueGranite13S02W-1815731135

0-5MetavolcanicinclayBlue/BlackMetavolcanic13S02W-187067495

0-60SoftSand, 60-100DecompossedGraniteGranite13S02W-24349188100

0-60DecompossedGraniteGranite13S02W-2434918960

13S02W-243491980-40Sand40Black/WhiteGranite

0-20DecomposedGranite, 20-25GreyGranite, 25-100SandBlack/WhiteGranite13S02W-24355586100
0-8Topsoil, 8-14BrownSandw/DecomposedGranite, 14-43DecomposedGranite, 43- 
51GreenShale/ClayBlack/WhiteGranite13S02W-3035316051

0-20Red/BrownDecomposedGraniteGreyGranite13S02W-3052169520

0-3ArtificalFill, 3-43DecomposedGraniteBlack/WhiteGranite13S02W-3074172443
0-15BrownFine-CoarseSandw/Silt, 15-40Fine-CoarseSandw/Boulders, 40-69GreySiltySand, 69-75CoarseSandw/Gravel, 75-90PartlyCementedSand, 90-136Fine- 
CoarseSandw/BouldersFriar'sFormation13S02W-3190956340

0-8DecomposedGranite, 8-140WeatheredRockGreyGranodiorite13S02W-31322469140
0-15BrownFineSand, 15-40Fine-CoarseSandw/Boulders, 40-68GreySiltySand, 68- 75CoarseSandw/ Gravel, 75-90PartlyCementedSand, 90-131Fine-CoarseSand Alluvium-Friar's
w/BouldersFormation13S02W-31463737- 

0-7BrownArtificalFill, 7-28BrownDecomposedGraniteGreyGranite13S02W-3148720528
0-17BrownClay, 17-22BrownClayw/Cobble, 22-58Tan-BrownClay, 58-76GreyClay Grey/Green
w/GreenRock, 76-115OrangeClay, 115-135RustRockMetavolcanic13S02W-31521508135
0-11BrownClay, 11-17BrownClayw/ Cobble, 17-62TanClay, 62-78Green-GreyClay, Grey/Orange
78-90GreyClay, 90-107DecomposedMetavolcanicMetavolcanic13S02W-31521511107
0-3BrownClayw/ Cobble, 3-5BrownSandyClay, 5-13BrownClay, 13-28FineSand, Grey/Green
28-46BrownMarineSediments, 46-96GreenDecomposedMetavolcanicMetavolcanic13S02W-31564429- 

0-2Clay, 2-20TanDecomposedGranite, 20-65GreyDecomposedGraniteBlack/WhiteGranite13S02W-3174170865

GreyGranite13S03W-0215390

0-13BrownSandyClay, 13-40Grey-BrownDecomposedGraniteGranite13S03W-02270208- 
0-7ArtificalFill, 7-10BrownFineSiltySand, 10-11BrownSandyClay, 11-45Grey- 
BrownDecomposedGraniteGranite13S03W-02270208- 
0-7ArtificalFill, 7-12BrownFineSiltyClayeySand, 12-45Grey-BrownDecomposed
GraniteGranite13S03W-02270208- 

Black/WhiteRose
13S03W-027386530-3TopSoil, 3-90DecomposedGranitew/Clay90Granite

0-35Red/BrownClayeySand, 35-140ReD/BrownWeatheredRockDarkGreyGranite13S03W-03353089140
0-5BrownTopsoil, 5-12Clayw/MetavolcanicRock, 12-145BrownDecomposed Black-Green
MetavolcanicRockMetavolcanic13S03W-03448429145

Red/Blue/Green
0-3BrownArtificalFillMetavolcanic13S03W-034491693

Blue-GreyVolcanicand
0-3BrownTopsoil, 3-20DecomposedGranite, 20-35Clayw/DecomposedGraniteGneiss13S03W-0349131935

0-50SandyClayw/RocksGreen/GreyGranite13S03W-0377637550

GreenMetavolcanic13S03W-04684260

0-10ClayBlack/WhiteGranite13S03W-0490356110

0-286GreyDecompossedGranitew/BrownClayGrey/GreenGranite13S03W-04159090311

0-50TanClay & DecomposedGranite, 50-75GreyDecomposedGraniteBlack/WhiteGranite13S03W-0474825375

0-70DecomposedGraniteBlack/WhiteGranite13S03W-0590280470

0-25RedClay, 25-180Clay, 180-194Clay & GravelGranite13S03W-05158655194

0-13Grey-TanClayBlueGreyMetavolcanic13S03W-0527727813

0-4ArtificalFill, 4-36Clay & BouldersGranite13S03W-0539464336

0-8TopSoilBlackGranite13S03W-053949708

0-10Clay, 10-20SandStoneGreyGreenGranite13S03W-0545941820

0-8Clay & Rock. 8-15DecomposedGraniteBlack/BlueGranite13S03W-0576794515

0-26ArtificalFill, 26-35.5SantiagoFormationGreySiltyClaystoneSantiagoFormation13S03W-06739405- 

0-7GreyClay, 7-33WhiteClayw/DecomposedGranite, 33-120RedClayBlack/WhiteGranite13S03W-08702489120

0-10SiltySand, 10-25LargeRockAlluvium13S03W-0833874- 

0-14Red/BrownDecomposedGraniteGreyMetavolcanic13S03W-0935374714

0-10DecomposedGraniteGreyMetavolcanic13S03W-0935374810

0-43BrownSandstone, 43-93ClayeySand, 93-150ClayAlluvium13S03W-101080849- 
GrayGranitewith

0-6BrownClay, 7-30BlueClayYellowTint13S03W-1028812330
0-2Yellow-BrownVeryFine-MediumSiltySand, 2-15Grey-BrownVeryFine-MediumSand, 15-20Grey-BrownVeryFine-MediumSandySilt, 20-28.5Yellow-BrownVeryFine- GreyandOrange
MediumSiltySandMetavolcanic13S03W-114610- 

L



TABLE2

GEOLOGYOFSANELIJOVALLEYWELLS

SanElijoValleyProjectUpdate

SMCProjectNo. 50021-03

WellWellWellholeDepthtoBasement
SectionLogGeologyBasmentRockGeology

feet- 
0-2Yellow-BrownVeryFine-MediumSiltySand, 2-15Grey-BrownVeryFine-MediumSand, 15-20Grey-BrownVeryFine-MediumSandySilt, 20-25.5Yellow-BrownVeryFine- GreyandOrange
MediumSiltySandMetavolcanic13S03W-114611- 
0-2Yellow-BrownVeryFine-MediumSiltySand, 2-18Yellow-BrownVeryFine-MediumSand, 18-19Yellow-BrownVeryFine-MediumClayeySand, 19-25Yellow-BrownVery GreyandOrange
Fine-MediumSand, 20-28.5Yellow-BrownVeryFine-MediumSiltySandMetavolcanic13S03W-114613- 
0-3BrownVeryFine-MediumSand, 3-5Yellow-BrownVeryFine-MediumSiltySand, 5- 18Yellow-BrownVeryFine-MediumSand, 18-20GreyVeryFine-FineSiltySand, 20-23 GreyandOrange
GreyVeryFine-FineSand, 23-26GreyVeryFine-MediumSiltySandMetavolcanic13S03W-114614- 
0-2BrownClayw/DecomposedMetavolcanicRock, 3-59BrownClay, 59-68BrownClay Greyandorange
w/DecomposedMetavolcanicRock, 68-78GreyClayw/DecomposedMetavolcanicRockMetavolcanic13S03W-1217268379

13S03W-123546630-84Topsoil, Clay, Boulders & DecomposedGranite84Granite

0-14Topsoil & CobbleStonew/DecomposedGraniteGreyGranite13S03W-1235466514

0-21Topsoil, Clay, Cobble & DecomposedGraniteBlackGranite13S03W-1235466921

0-75Sand & Clay, 75-435Red & GreenRockw/ClayGreyGranite13S03W-13487604435

0-103DecomposedGraniteGreyGranite13S03W-14353068103

0-10Clay, 10-50Sandstone, 50-118Clay & Sandstonew/GraniteBlack/WhiteGranite13S03W-14459414118

0-2TopsoilGreyGranite13S03W-144792282
Black/Green/Grey?Purpl

0-5TopSoileGranite13S03W-145809455

0-66ClayMetavolcanic13S03W-15136366
Green/Purple/Grey

0-3Topsoil, 3-34BrownClayVolcanicRock13S03W-1522995234
0-7Clay, 7-11DecomposedGranite & Clay, 11-13Black/WhiteGranite, 13-20DecomposedGranite & Clay, 20-45DecomposedGranite, 45-60RedClay, 60-95
DecomposedGraniteBlackGranite13S03W-1572065895

13S03W-164559090-1Topsoil, 1-20SiltySand, 20-70.5Grey-GreenSiltySand70.5Metavolcanic
Diabase (volcanic) and
Granite13S03W-164788360

0-4BrownSandyClay, 4-33BuffColoredSiltStone, 33-60LightGreenSiltstone, 60-90
WeatheredVolcanicBlue/BlackMetavolcanic13S03W-1647957590
0-19BrownWhiteClay/Sand, 19-25GreyMudstone, 25-58OrangeSandstone, 58-103 Blue/Green

13S03W-16BrownClay, 103-106RustySandstone, 106-197TanClay197Metavolcanic706742

7482780-15ClaywithRockBlack/WhiteGranite13S03W-1615
0-8Fill,8-10Soil, 10-45GreyShale, 45-155GreyShaleandClay, 155-173Blue

13S03W-17Clay/Shale, 173-222LooseClay/Shale, 222-600RedClay/Shale- LusardiFormation171151
0-8ClayeySand, 8-30ClayeySandwithrocks, 30-42ClayeySandandSilt, 42-63Grey
SandandSiltstoneGreyMetavolcanic13S03W-1720379663

0-50BrownClayeySandandSiltstone, 50-75GreySiltstoneGreyMetavolcanic13S03W-1720379775

0-40ClayeySandwithRocksGreyMetavolcanic13S03W-1720379840

0-23Brown/TanClayeySand, 23-45TanWhiteClayBlueGreyMetavolcanic13S03W-1734113045
0-3BrownClayw/ Cobble, 3-32YellowBrowntoGreenBrownSiltySand, 32-63Blue

13S03W-17350451GreyMudandSiltstone, 63-100Black/GreySandstone100BlueGreyMetavolcanic
0-5BrownClayw/ Cobble, 5-57YellowBrownSiltandSand, 57-125GreySandwith
gravelBlackMetavolcanic13S03W-17350452125

0-85SoftLooseRockGreenBlackRock13S03W-1743934285

0-90SoftSandRocksGreenPurpleBedRock13S03W-1744029390
BlackPurpleWhite

0-155SoftLooseRockRock13S03W-17440330155
0-3BrownClayw/ Cobble, 3- 19LemonSandw/ Clay,19-22SiltySand, 22-44Grey

13S03W-17478635Siltstone, 44-78DecomposedMetavolcanic78Metavolcanic
0-3BrownClayw/ Cobble, 3- 19LemonSandw/ Clay,19-22SiltySand, 22-44Grey
Siltstone, 44-51DecomposedMetavolcanicBlueGrayMetavolcanic13S03W-1749160551

0-81Sandstonew/ RoundCobble, 81-157GreyShaleMetavolcanic13S03W-17505743157
Grey/Green

0-15Brown/GreyClayeySand, 15-26GreySandyClay, 26-40PinkClaystoneMetavolcanic13S03W-1752170140
0-4BrownSandyClay, 4-13Brown/RedClay, 13-48Yellow-OrangeDecomposed Blue-Green
Metavolcanic Metavolcanic13S03W-1753486748

0-103RedishHardRockGranite13S03W-18903370103
0-12ClayeySandw/ Red/BrownCobbles, 12-30SandyClayw/ Cobbles, 30-45Grey
ClayGrey/BlueMetavolcanic13S03W-18108506245

ClayeySandw/ CobbleRockLusardiFormation13S03W-18127133216

0-160AlluvialBlack-WhiteGranite13S03W-18401986160

0-45GreyClay/Slate, 45-196GreySlate, 196-216GreySlatew/ SaltWaterLusardiFormation13S03W-184020080
0-4Fill, 4-45Tan-YellowSandyClay, 45-121GreyClay, 121- 123Sandstone, 123-184GreyClayw/ Sandstone, 184-188Sandstone, 188-223Clayw/ Sandstone, 223-226

13S03W-18459498Sandstone, 226-230Clay. LusardiFormation121

0-40BrownClay; 40-425blackrock-dioriteLusardiFormation13S03W-1847913140

0-8Clayw/ Cobble, 8-48BrownClay; 48-810Black/WhiteGreenishfracturedgraniteMetavolcanic13S03W-1875227548
0-25ClayeySandandSiltw/cobbles, 25-75BrownClayeySand, 75-160Grey
CementedAggregateBreccaGreyMetavolcanic13S03W-191085025160

0-80ClayeySandw/ Cobble, 80-150WeatheredMetavolcanicMetavolcanic13S03W-19218899150

0-25FineSand, 25-27Clay, 27-53Fine-CoarseSand, 53-60PartlyCementedSandLusardiFormation13S03W-1946219860

L
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feet- 
0-5BrownClayandDecomposedGranite, 5-15WhiteClay, 15-25BrownClay, 25-56

13S03W-19720665DecomposedGranite & BrownClay, 56-115GrayClay115Black/WhiteGranite
0-10Red-BrownClayeySand, 10-14BrownSandyClay, 14-14.5Decomposed

13S03W-20909175MetavolcanicMetavolcanic

13S03W-209091760-10Red-BrownClayeySand, 10-13DecomposedMetavolcanicMetavolcanic

13S03W-201264650-95SandyClay, 95-195DecomposedMetavolcanicMetavolcanic195
Purple/Green

13S03W-202943510-75BrownSandyClay, 75-165GreySandyClay, 165-445Sandw/ Gravel445Metavolcanic
0-10BrownSand, Gravel & Clay, 10-19BrownClayeySand, 19-995BrownSand,  

13S03W-20294477Gravel, BouldersLusardiFormation

13S03W-207108740-14.5Grey-OrangeFine-MediumClayeySandAlluvium
0-8.5GreyFine-MediumClayeySand, 8.5-13.5Yellow-OrangeFine-CoarseClayey

13S03W-20710876Sand, 13.5-15.5Grey-OrangeFine-CoarseSiltySandAlluvium
0-10Red/BrownClayeySand, 10-105TanSandstone, 105-285Green/GrayShale, 285- 

13S03W-22463712570Blue/GreyShalew/ Pebbles, 570-710Tan/PurpleShaleLusardiFormation

13S03W-224854440-18YellowClayeySand, 18-70Brown/YellowSandstoneGreyMetavolcanic70
0-15Topsoil, 15-50BrownFineSandw/ Clay, 50-60BrownMediumSandw/ Clay, 60- 80BrownCoarseSandw/ Clay, 80-102Fine-MediumSandw/ Clay, 102-122Mud &  

13S03W-22487603BlackClay122Granite

13S03W-227961840-5SandyClay, 5-50YellowClay-Mudstone, 50-75BlueClay, 75-410Blue/GrayShaleFriar'sFormation

13S03W-233530880-30GreySandyClay, 30-110ClayeymetavolcanicMetavolcanic110

13S03W-234876490-5Topsoil, 5-25DecomposedGraniteBlack/WhiteGranite25

13S03W-235848230-6BrownClay, 6-27BlueSantigoPeakVolcanicBlueMetavolcanic27

13S03W-235848260-13Red/BrownClay, 13-19DecompresedMetavolcanic19Blue/GreyMetavolcanic

13S03W-235848360-9BrownClay, 9-19DecompresedMetavolcanicBlue/GreyMetavolcanic19
0-4BrownClay, 4-32YellowSandstone, 32-53GreyMarineSediment, 53-55Purple Purple/Grey

13S03W-23584840Rock, 55-78GreyMarineSediment78Metavolcanic

13S03W-235848500-2BrownTopsoil, 2-13Grey-BlueSantiagoPeaksBlue/GreyMetavolcanic13

13S03W-24928330-70Silt & Sand, 70-88Silt & BlueClay, 88-91Gravel, 91-92ClayAlluvium

13S03W-242173940-210ClayeySandw/ Cobble, 210-250SoftWeatheredRockFriar'sFormation

13S03W-247032770-10BlackBirt, 10-30BrownClay, 30-40Boulders, 40-200BrownClay- 
0-3BlackDirt, 3-40BrownClay, 40-55Blue-GreyShale, 70-100BrownClay, 100-150

13S03W-24703278BrownSandstoneGranite150

13S03W-247108720-3.5BrownClayeySand, 3.5-5Yellow-BrownSiltySand, 5-8BrownClayeySandAlluvium

13S03W-247108730-5BrownClayeySand, 5-10BrownClayeySandAlluvium

13S03W-25938690-200DecomposedSchistSchist200

13S03W-252178630-6Topsoil, 6-18DecomposedGraniteGranite18
Red/Blue/Green

13S03W-265644250-4DecomposedMetavolcanic, 4-7Clay, 7-17DecomposedMetavolcanicMetavolcanic17

13S03W-27928350-28DecomposedGraniteBlueGranite28
Grey/Green

13S03W-272235030-8Clay, 8-10Cobble, 1-65Sedimentw/ Cobble, 65-138CementedGravelsMetavolcanic138

13S03W-272880110-11GreyFineSand, 11-30BrownClayw/ SandCobbleGreyGranite31
0-21FineGraindSand/Clay,21-32MediumSand, 32-58FineGreySand, 58-80Medium

13S03W-27288124GreySandw/ Rocks- Alluvium

13S03W-273530630-35Brown/RedClay, 35-275DecomposedGranite, 275-320Green/BlackLayersGreyGranite320

13S03W-273547950-2Soil, 2-106MediumBrownSand, 106-117GreySiltstone,117-119HardRockMetavolcanic119
0-3SandyClay, 3-60Fine-MediumBrownSand,60-85DecomposedMetavolcanic, 85- 

13S03W-27354797126DecomposedtoMediumHardMetavolcanic126Metavolcanic
0-4BrownSandyClay, 4-63BrownSandyClayw/ Gravel, 63-98Decomposed

13S03W-27479576MetavolcanicBlue-GreyMetavolcanic98
0-4FineSand, 4-35FineSandw/ Clay, 35-41MedSandw/ Clay, 41-45Medium

13S03W-27487606CementedSandw/ Clay, 45-60MediumCementedSand, 60-64HardRock- LusardiFormation

13S03W-282627340-90FineSand, 90-105MediumSand, 105-110BrokenRock,110-125ClayAlluvium

13S03W-2836564880-318MulticoloredRockw/ FracturesBlueGranite318

13S03W-284027410-2Clayw/Sand, 2-53.5YellowSandw/ Clay, 53.5-215Blue-GreySiltstoneBlue/GreyMetavolcanic215
0-15Red/BrownClayeySand & Silt, 15-30DecomposedGranite, 30-41ClayeySand &  

13S03W-28445625BouldersGreyMetavolcanic41
0-40BrownFineSand,40-55GreyFineSand, 55-70PartlyCementedSand, 70-83

13S03W-28459837Medium-CoarseSand, 83-96GreyPartlyCementedSand & Boulders, 96-120BlueClay- Alluvium
0-2.5RedMediumClayeySand, 2.5-13.5YellowFineSiltySand, 13.5-18.5Pink-Grey

13S03W-28539698FineSandySilt, 18.5-28.5BrownSiltyClay, 28.5-30GreyFine-MediumClayeySand - Friar'sFormation
0-2RedMediumClayeySand, 2-18.5YellowFineSiltySand, 18.5-24.5GreyClayey

13S03W-28539698Silt, 24.5-30GreyClayeyFine-MediumClayeySand - Friar'sFormation
0-3RedMediumClayeySand, 3-5YellowFineSiltySand, 5-16.5YellowSiltyClay, 16.5- 23.5YellowFine-CoarseSiltySand, GreyClayeySilt, 24.5-30GreyClayeyFine-Medium

13S03W-28539698ClayeySand - Friar'sFormation
0-3.5RedMediumClayeySand, 3.5-14YellowFineSiltySand, 14-16.5Red-YellowFine

13S03W-28541858SandyClay, 16.5-30YellowFine-MediumSiltySand- Friar'sFormation

L



61-69SandyClayw/ Rocks, 69-76Blue-GreenSandyClay, 76-77Blue-GreenClay
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0-3.5RedMediumClayeySand, 3.5-13YellowFineSiltySand, 13-23.5GreySiltyClay,  

13S03W-2854185923.5-29GreyFine-MediumSiltySand, 29-30GreyFineClayeySand- Friar'sFormation
Grey-Brown/Black

13S03W-287070590-20RedBrownClayeySand, 20-115GreyDecomposedMetavolcanicMetavolcanic115
0-4YellowMediumSiltySand, 4-19Yellow-GreyFine-MediumClayeySand, 19-30

13S03W-28745487Yellow-GreyFineSiltySandFriar'sFormation
0-90BrownFineSiltySand, 90-115ClayeySand & Boulders, 115-160Fine-Coarse

13S03W-28776389PartlyCementedSandFriar'sFormation
0-3GreySilt, 3-7YellowFine-MediumSand, 7-10WhiteFine-CoarseSand, 10-14WhiteFine-CoarseSand, 14-19GreySiltw/ Sand, 19-29GreySilt, 29-34BrownSand, 34-39

13S03W-291090946BrownSiltySand, 39-40GreySiltw/ Sand- Friar'sFormation

13S03W-294394260-17.5Sand, 17.5-40Yellow/OrangeSiltySandFriar'sFormation

13S03W-294394270-3YellowSandyClay, 3-6.5Yellow/OrangeSiltySand, 6.5-20OrangeSiltyClayFriar'sFormation
0-3.5YellowClayeySilt, 3.5-11Yellow/BrownSiltySand, 11-14OrangeSand, 14-20

13S03W-29439428Yellow/BrownSiltyClayFriar'sFormation
0-10BrownSiltySand, 10-42BrownSiltySandw/Clay, 42-658CoarseSiltySand

13S03W-29478848w/Cobble, 65-87CoarseSandFriar'sFormation

13S03W-3010850470-26FineClayeySand, 26-34Sand & Gravel, 34-90ClayeySandw/CobbleFriar'sFormation
0-50SandyLoam, 50-63ClayeySand, 63-73Sand & Gravel, 73-83GreyClayeySand,  

13S03W-3012719383-110Sand, Gravel, ClayFriar'sFormation
0-23TanClay, 23-26Brown-RedSandyClay, 26-47TanClayeySand, 47-74

13S03W-30341129Sandstone, 74-78Blue-GreyMudstone, 78-100Blue-GreyMudstone-Shale- 
0-72Clay, 72-142BlueClaystone, 142-230GreenSiltySandstone, 230-245BlackSilt

13S03W-30478842Stone, 245-510BlueClaystone, 510-580Grey-WhiteSandDelmarFormation
0-10Yellow-BrownSandyFill, 10-23Yellow-BrownClayeySand, 23-35CobbleRock, 35- 180Brown/GreyClayeySandstone, 180 -205BlackClayeySandstonew/ Cobble, 205- 

13S03W-30485465400GreyShale & SandstoneDelmarFormation
0-14BrownFineSand, 14-18SmallBoulders, 18-56Fine-CoarseSand, 56-160

13S03W-30796212Sandstone & ClaystoneDelmarFormation
0-7TanShale, 7-22TandSand, 22-25Clay, 25-48TanSandstone, 48-54Red/GreenShale, 54-59TanSand, 59-62SandClay, 62-66GreyShale, 66-77TanSandstone, 77- 
80Gravel, 80-88Sandstone, 88-94GreyShale, 94-104Sandstone & Gravel, 104-115

13S03W-31350214GreenShale, 115-125Sand & Gravel, 125-149CoarseSand, 149-153Gravel, 153-187 283Granite
0-125Yellow-OrangeFine-CoarseSand, 125-130OrangeSiltyClay,130-135Orange

13S03W-31521280SandySiltTorreySandstone
0-50Sandstone, 50-121Blue-GreenClay, 121-178Blue-GreenMarineSediment, 178- 

13S03W-31706750213GreyShaleDelmarFormation
0-2Topsoil, 2-32TanSandstone, 32-56TanClay, 56-59MarineSediment, 59-61

13S03W-31706751Cobble, 61-278Blue-GreenMarineSedimentDelmarFormation

13S03W-3213090-5Red-BrownClayeySand, 5-143FinetoCoarseSand, 143-150Blue-GreenClayAlluvium
0-4BrownSiltySand, 4-21Fine-CoarseSand, 21-29ClayeySand, 29-79Fine-Coarse

13S03W-321085066Sand, 79-92BlueClay, 92-101CementedSand, 101-144BlueClayAlluvium
w/Rocks, 77-92Blue-GreenSandyClayw/Rocks, 92-94Sand, 94-109Blue-Green
SandyClay, 109-111Blue-GreenClayeySand, 111-116ClayeySand, 116-119Blue- 

13S03W-32127383GreenSandyClayFriar'sFormation
0-20GreyFineSand, 20-30CoarseSand, 30-38RedClayw/Gravel, 38-50GreySand,  
51-60GreyCoarseSand, 60-75GreyMediumSand, 75-87GreyCoarseSand, 88-90

13S03W-32456443GreySand, 90-105GreyMediumSand- DelmarFormation
0-14BrownSandstone, 14-47Sandstonew/ Shale, 47-65Sandstonew/ Cobble, 65-167

13S03W-32479051Black/BrownMarineSedimentDelmarFormation
0-65BrownFineSiltySand, 65-75BrownFine-CoarseSand, 75-100BrownFine-Coarse

13S03W-33100647Sandw/Cobble, 100-110CementedSand & Boulders110Granite
0-18Sand, 18-22Clay, 22-30Sand, 30-36Clay, 36-47Sand, 47-49Clay, 49-60Sand,  60-80Clay, 80-86Sand, 86-91Rock, 91-97Clay, 97-106CoarseSand, 106-111Clay,  

13S03W-33126968111-119Sand, 119-123Clay-- 
0-16Sand, 16-22Clay, 22-26Sand, 26-35Clay, 35-40Sand, 40-52Clay, 52-60Sand,  

13S03W-3312699960-73Clay, 73-98Sand & Gravel, 98-107Clay-- 
0-20FineSiltySand, 20-45BrownFine-CoarseSandw/Cobble, 45-82Green/Grey

13S03W-33158250ClayeySand & Cobble, 82-92Green/GreyClay & Cobble-- 
0-22BrownFineSiltySand, 22-65GreyFineSiltySand, 65-98Fine-CoarseSand, 98- 

13S03W-33158253101Boulder-- 
0-20BrownFineSand, Silt & Gravel, 20-75BlackFineSand, Silt & Gravel, 75-100Grey

13S03W-33158275Fine-CoarseSand, 100-120GreyCoarseSand, 120-124Boulder-- 

13S03W-332038180-60FineSand & Silt, 60-95GreyFine-CoarseSandw/BoulderBlackGranite95
0-85BlackFineSiltySand, 85-100GreyFine-CoarseSand, 100-130GreyFine-Coarse

13S03W-33221762Sandw/Boulder-- 
0-55FineSand, 55-85BlackFineSand & Silt, 85-105GreyFine-CoarseSand, 105-135

13S03W-33221779PartlyCementedSandw/ Boulders, 135-160Green/GrayClayw/Cobble-- 
0-7Sand, 7-13Boulders & Sand, 13-35Gravel & BrownClay, 35-45Sand, 45-46Clay,  46-65Sand, 65-78Clay & Cobble, 78-105CoarseSand, 105-110Cobble, 110-114

13S03W-33222615Rock, 114-140BlueClay-- 
0-20GreySiltySand, 20-35GreySiltySand & Clay, 35-133GreyMediumSand & Clay,  

13S03W-33288131133-153GreyClay- Alluvium
0-55FineSand, 55-85BlackFineSand & Silt, 85-105GreyFine-CoarseSand, 105-135

13S03W-33353077PartlyCementedSandw/ Boulders, 135-150Green/GrayClayw/Cobble-- 
0-3Silt & Sand, 3-90BlackSilt, 90-100Sand & Gravel, 100-124BlackSilt, 124-134

13S03W-33370090Gravel, 134-136BlueClay-- 
0-14SiltyTopsoil, 14-102CoarseSand & Gravel, 102-141BlueClay, 141-155Coarse

13S03W-33401625Sand & GravelGreyGranite155
0-30Brown/GreyFine-CoarseSand, 30-80Fine-CoarsePartlyCementedSand, 80-90

13S03W-33445758CementedBoulders- 
0-40Brown/GreyFine-CoarseSand, 40-67GreyFine-CoarsePartlyCementedSand, 67- 93GreyFine-CoarseSand, 93-117GreyFine-CoarsePartlyCementedSand &  

13S03W-33445759Boulders, 117-127CementedCobbleRock- 
0-50BrownFineSandandSilt, 50- 90GreyFine-CoarseSand, 90-95GreyCemented

13S03W-33505708ConglomerateAlluvium
0-3Sand, 3-4ArtificalFill, 4-38FineSand, 38-57Sandw/Cobble, 57-95Marine

13S03W-33518242Sedimentw/WhiteClay, 95-100MarineSedimentw/GreenClayAlluvium
0-19FineSand, 19-28Cobbles, 28-37MediumSand, 37-48CoarseSand, 48-61

13S03W-33534874Cobbles,61-66CoarseSand, 66-90GreyMarineSediment, 90-118CoarseSandAlluvium

13S03W-335410740-60TanSiltySand, 60-115TanSiltySandAlluvium

L
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13S03W-3493920-11DecomposedGraniteBlueGranite11

13S03W-342173890-20Fine-CoarseSand, 20-60FineSand, 60-100Fine-CoarseSandw/ Boulders- 

13S03W-342174000-80FineSand, 80-90Fine-CoarseSand, 90-130Sand, Gravel & Boulders- 
0-26TopSoilClay, 26-44FineSand & Clay, 44-59SiltySand, 59-74SiltySand & Clay,  74-89Sand, Clay, & Boulders, 90-104GreyMediumSand & Boulders, 104-130Med

13S03W-34288099Sand & BouldersGranodiorite130
0-5Topsoil, 5-28BrownClay,28-40GreyClay & Rocks, 40-120GreyClay, 120-160

13S03W-34344552YellowClay, 160-195GreyClay, 195-198Gravel198BlackMetavolcanic

13S03W-343445530-10Topsoil, 10-40Grey/YellowClay, 40-180GreyClay, 180-200Red/Yellow/GreyClayMetavolcanic200
0-16BrownSandstone, 16-18GreyClay, 18-40BrownSandstone, 40-46OrangeSandstone, 46-57GreyClay, 57-65Blue-GreenMarineSediments, 65-73Brown- Blue-Green

13S03W-34776392OrangeClay, 73-93Blue-GreenMarineSediments, 93-95Grey/Orange/BrownClay, 95- Metavolcanic103

13S03W-352879760-60RedClayGranite60
0-72Yellow/BrownClayeySandstone, 72-88GreyClayeySandstone, 88-92BlackSilt,  

13S03W-36625992-128Cobble, 130-176Blue/GreenClayeySandstone- 
0-10Fine-MediumSandstone, 10-15.5MediumSandstonew/Gravel, 15.5-20FineSand, 20-49.6MediumSiltySand, 85-110Blue-GreySiltySand, 110-111BlueGrey

13S03W-36478038Mudstone- 

0-3Clayw/Gravel, 3-25MediumSandw/Silt, 25-35SandAlluvium13S04W-11529483- 

0-3Clayw/Gravel, 3-25MediumSandw/Silt, 25-35SandAlluvium13S04W-11529484- 
0-6ArtificalFill, 6-20SandyClay, 20-51FineClayeySand, 51-62BrownClay, 62-64SandyClay, 64-115GreenMarineSediment, 115-149GreenClay, 149-154RedClay,  
154-223GreySiltstone, 223-226Sandstone, 226-260GreySiltstoneDelmarFormation13S04W-12429499- 

0-128SandyClay, 128-165Rock, 165-172Clay & CementedSand, 172-180RockDelmarFormation13S04W-13182935- 
0-12SandyClay, 12-14Sandstone, 14-108CementedSand, 108-205CementedSand

BlueClayDelmarFormation13S04W-13182936- 
0-10Sand, 10-15CementedSand, 15-17Rock, 17-125CementedSand & BlueClay,  

13S04W-13182937125-126Rock, 126-210CementedSand & Clay- DelmarFormation
0-25TanSand, 25-32TanFineSiltySand, 32-53GreyFineSiltySand, 53-55YellowFineSiltySand, 55-60GreyFineSiltySand, 60-73TanFineSiltySand, 73-84TanFine
SiltySandw/CobblesDelmarFormation13S04W-13574731- 
0-14YellowFine-MediumSand, 14-31TanFineSand, 31-77Grey-TanFineSiltySand,  
77-81GreySiltySandDelmarFormation13S04W-13574731- 

0-10TanFineSandDelmarFormation13S04W-13574731- 
0-25Grey-YellowArtificalFill, 25-34GreyFineSiltySand, 34-60Yellow/Tan/GreyFine
SiltySandw/Gravel, 60-78LightGreyFineSiltySand, 78-81YellowFineSandDelmarFormation13S04W-13574731- 

0-10Grey-TanFineSiltySandDelmarFormation13S04W-13574731- 
0-15Fine-MediumSand, 15-48Grey-BlackSiltyClay, 48-65Fine-CoarseSand, 65-78Medium-VeryCoarseSand, 78-90Medium-VeryCoarseSandw/Cobbles, 90-94Silty
Sandw/GreenClay, 94-95Gravel, 95-97FineCementedSandDawsonFormation13S04W-13584821- 

0-150Clay- 13S04W-13703180- 
0-23SandLoam, 23-28Cobble, 28-60CementedSandstone, 60-190CementedSand &  
ClayDelmarFormation13S04W-14182939- 
0-18TorreySandstoneBrownSandySilt, 18-45BrownFineSand, 45-60Delmar
FormationGreyClayeySiltAlluvium13S04W-14539708- 
0-14TorreySandstoneBrownSandySilt, 14-46BrownFineSand, 46-60Delmar
FormationGreyClayeySiltAlluvium13S04W-14539709- 
0-9TorreySandstoneBrownSandySilt, 9-40Tan-OrangeFineSand, 40-60Delmar
FormationGreyClayeySiltAlluvium13S04W-14539710- 
0-14TorreySandstoneBrownSandySilt, 14-40BrownFineSand, 40-46Delmar
FormationGreyClayeySiltAlluvium13S04W-14539711- 

0-30SiltySandw/CobblesAlluvium13S04W-14729389- 

0-30SiltySandw/CobblesAlluvium13S04W-14729390- 

0-30SiltySandw/CobblesAlluvium13S04W-14729391- 
0-5Cement, 5-8BrownFine-MediumClayeySand, 8-13BlackFine-MediumSiltySand,  13-23Yellow-BrownFine-MediumClayeySand, 23-25Yellow-BrownFine-MediumSilty
SandAlluvium13S04W-1466186- 

0-5Cement, 5-13BrownMedium-CoarseClayeySand, 13-18Yellow-BrownFine- MediumSiltySand, 18-23Yellow-BrownFine-MediumSandw/Clay, 23-28Yellow-Brown
Fine-MediumSand. 28-35Yellow-BrownFineSiltySandAlluvium13S04W-1466188- 
0-5Cement, 5-22BrownMedium-CoarseGraineClayeySand, 22-25Yellow-Brown
Medium-CoarseSandw/ ClayAlluvium13S04W-1466189- 
0-5Cement, 5-18BrownFine-MediumSand, 18-28BrownFine-MediumClayeySand,  
28-33Yellow-BrownFineSiltySand, 33-35BrownSandw/ SiltAlluvium13S04W-1466190- 

0-5Cement, 5-26BrownFine-MediumClayeySandAlluvium13S04W-1466191- 
0-5Cement, 5-8BrownFine-MediumClayeySand, 8-22GreyFineSiltySand, 22-27
BrownSandyClayey, 27-28BrownFineSiltySandAlluvium13S04W-1466194- 
0-37CementedSand, 37-40Rock, 40-52CementedSand & Clay, 52-55Rock, 55-140
CementedSand & Clay, 140-153Sandstone, 153-157CementedSand & Clay, 157-163
Sandstone, 163-178CementedSand & Clay, 178-182Sandstone, 182-185Cemented
Sand & ClayDelmarFormation13S04W-15182940- 

0-15BrownMedium-CoarseSand, 15-35BrownFineSandDelmarFormation13S04W-1512509- 

0-20BrownFineSand, 20-25BrownClay, 25-38YellowFineSand, 38-40YellowClayDelmarFormation13S04W-1512510- 
0-15BrownFineSand, 15-20YellowFineSand, 20-25YellowFine-MediumSand, 25-30
YellowMediumSand, 30-35BrownFineSandDelmarFormation13S04W-1512511- 
0-15BrownFineSand, 15-25GreyFineSand, 25-30BrownFineSand, 30-34Grey
Clay, 34-35Brown-GreyClayDelmarFormation13S04W-1512512- 

0-53Tan-OrangeFine-CoarseSandDelmarFormation13S04W-23742749- 

0-55Tan-OrangeMedium-CoarseSandDelmarFormation13S04W-23742750- 

0-55Tan-OrangeMedium-CoarseSandDelmarFormation13S04W-23742751- 

L
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0-28BrownFine-MediumSand, 28-33BrownFineClayeySand, 33-37FineSand, 37-45
GreyFineSandDelmarFormation13S04W-23742752- 

0-28BrownFine-MediumSand, 28-44BrownFineClayeySand, 44-45GreyFineSandDelmarFormation13S04W-23742753- 
0-32BrownFine-MediumSand, 32-39BrownFineClayeySand, 39-43FineSand, 43-50
BrownFineSandDelmarFormation13S04W-23742754- 
0-26BrownFine-MediumSand, 26-37BrownFineClayeySand, 37-49BrownFine- 
MediumSand, 49-50SandstoneDelmarFormation13S04W-23742755- 

13S04W-237427560-43BrownFine-MediumSand, 43-49BrownFineClayeySand, 49-50Sandstone- DelmarFormation

0-7ClayeySand, 7-19SandyClay, 19-37Clayw/Sand, 37-50BrownClayw/SandMetavolcanic13S04W-24576168- 
0-5SandyClay, 5-8SiltySand, 8-19YellowClay, 19-22SiltySand, 22-38SandyClay,  38-41SiltySand, 41-71SandyClay, 71-82Clayw/Rocks, 82-87Clay, 87-91
DecomposedRock, 91-93DecomposedMetavolcanicMetavolcanic13S04W-2547863193
0-35FoneSand, 35-47Fine-MediumSand, 47-52Brown-TanClayeySand, 52-56
GreenClay, 56-60Brown-TanSandyClayMetavolcanic13S04W-26328078- 

0-12SandyClay, 12-53WhiteClay, 53-105BlueClayAlluvium13S04W-27903426- 
0-4BrownFine-CoarseSand, 4-6BlackCoarseClayeySand, 6-9BrownMediumSiltySand, 9-11BrownClay, 11-15BrownCoarseSandyClay, 15-16Fine-MediumSand, 16- 
25Fine-MediumSandAlluvium13S04W-27439889- 
0-5BrownCoarseClayeySand, 5-7BrownSandyClay, 7-10GreySandyClay, 10-13
GreySandyClay, 13-25BrownCoarseSiltySandAlluvium13S04W-27439890- 
0-7, BrownSandyClay, 7-10BrownCoarseClayeySand, 10-14BrownSandyClay, 14- 
25BrownSiltySandAlluvium13S04W-27439891- 

0-20Fine-CoarseSand, 20-150Clay- 13S04W-27463750- 
0-13Tan-BrownFine-CoarseSand, 13-39BrownMediumSand, 40-55Grey-TanFine- 
MediumSandDelmarFormation13S04W-36575192- 
0-13BrownySiltySand & Clay, 13-20FineSand & GreyClay, 20-37BrownMedium
Sand, 37-47TanFineSand, 47-50Cobbles, 50-82GreyClay, 82-94Decomposed
MetavolcanicDelmarFormation13S04W-36745365- 

0-24DecomposedGranite, 24-120SoftFormationBlack/WhiteGranite14S02W-06491735120

0-19BrownFineSiltySand, 19-24BlackClayeySilt, 24-25BlackFineSandAlluvium14S03W-01396132- 

0-19Yellow-BrownFineSiltySand, 19-24BlackClayeySilt, 24-25BlackFineSandAlluvium14S03W-01396133- 

0-19BrownFine-MediumSiltySand, 19-25BlackClayeySiltAlluvium14S03W-01396134- 
0-33Yellow-BrownSandyClay, 33-70GreyClay, 70-165Blue-GreyClayeySandstone,  
165-190Red-BrownClayeySandstone- 14S03W-03487220- 
0-12SandyClay, 12-24ClayeySand, 24-27YellowSandyClay, 27-50GreyClay, 50-65
BlackShale,65-100GreyShaleFriar'sFormation14S03W-03776373- 

Blue/Green
0-150SandyClay, 150-200GreyShaleMetavolcanic14S03W-04505668200
0-45BrownClayeySand, 45-65TanCementedSand, 65-70RedClay, 70-72GreyBoulder, 72-85Red-PinkCementedCobbles, 85-95PurpleClay, 95-135GreySandy
Clay, 135-165GreyCementedCobbles BlackMetavolcanic14S03W-04729037165

0-48BrownClay & DecomposedClay, 48-210GreyShale & ClayBlack/WhiteGranite14S03W-04752208210
0-10Grey/BrownFine-MediumSiltySand, 10-35Grey/BrownFineSiltySand, 35-50GreyFineSiltySand, 50-83GreyMediumSiltySand, 83-95MediumSand, 95-132Fine- 
CoarseSand, 132-137Sand, 137-140CementedBouldersDelmarFormation14S03W-05-- 
0-25GreySand, 25-35BlackSilt, 35-60BrownClay, 60-76BrownSandyClay, 76-84
BrownSand, 84-90BlackClay, 90-110Sand & Gravel- 14S03W-05100304- 

0-20BrownFine-MediumSiltySand, 20-26BrownSandySiltAlluvium14S03W-051085483- 

0-26BrownFine-CoarseSiltySandAlluvium14S03W-051085484- 

0-6Yellow-BrownSilt, 6-30Olivefine-CoarseSiltySand, 30-31DelmarFormationDelmarFormation14S03W-051085485- 
0-14Sand, 14-22Clay, 22-34Sand, 34-41Clay, 41-60Sand, 60-68Clay, 68-74CoarseSand, 74-86Clay, 86-93CoarseSand, 93-100Clay, 100-106Sand, 106-108Clay, 108- 
125CoarseSand- 14S03W-05126966- 
0-30Silt, 30-38SiltyClay, 38-40Sand, 40-70SiltyClay, 70-120Sand, 120- 135Clay &  
Cobbles, 135-138BlueClay- 14S03W-05223233- 
0-15BrownFineSand & Silt, 15-30BrownFineSand, 30-70BlackSiltySand, 70-85BlackFine-CoarseSand, 85-100BlackFine-CoarseClayeySand, 100-110Black

14S03W-05775959CoarseSand, 110-120GreyClay-- 
0-7Yellow/BrownClayeySand, 7-36Brown-BlackVeryFineSiltySand, 36-76Siltstone,  
76-100Blue/GreenShaleMetavolcanic14S03W-05775964- 
0-4VeryFineSiltySand, 4-28VeryFineSandw/Clay, 28-102Black/BrownSilty
Mudstone, 102-111CementedSand & Cobble, 111-117WhiteClay- 14S03W-06126630- 
0-3SiltySand, 3-22VeryFineSandw/Clay, 22-95Black/BrownMudstone, 95-180Fine- 
CoarseSand- 14S03W-06126635- 

0-20Silt, 20-60Clay, 60-96Sand, 96-108Gravel & Sand, 108-120Rock- 14S03W-0635303- 
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0-3Topsoil, 3-20BrownMediumClayeySandTorreySandstone14S03W-06401739- 

0-20BrownMediumClayeySandTorreySandstone14S03W-06401740- 

0-10BrownMediumSandyClay, 10-12GreenSandyClay, 12-30Red/Green/GreyClayTorreySandstone14S03W-06477604- 

0-20BrownMediumClayeySandTorreySandstone14S03W-06578471- 
0-19RedMarineSediment, 19-21Sand, 21-45YellowMarineSediment, 45-85Green
MarineSediment, 85-87Sandstone, 87-148GreenMarineSediment, 148-167Tan
Sandstone, 167-169Sand, 169-235GreenMarineSediment, 235-269Green-GreyClay,  
269-274ClayW/Sand, 274-277CoarseSand, 277-291GreenMarineSediment, 291- 
305ClayeySand, 305-332MarineSedimentTorreySandstone14S03W-07159885- 

0-72Silt, 72-105GravelBedrock14S03W-07240796105
0-12White-TanSandstone, 12-17Brown-OrangeSandstone, 17-25Grey-GreenClayeySandstone, 25-30OrangeSandstone, 30-70GreySandstone, 70-72Sandstone, 72-97
GreenSandstone & Clay, 97-110PinkSandstone, 110-132BrownSandstoneGrey-BlueMetavolcanic14S03W-10341149132

0-29DecomposedGranite, 29-340Sandstonew/Clay & Gravel, - 14S03W-116400- 
0-5Fine-CoarseSand, 5-20WhiteSandstone, 20-40BrownSandstone, 40-95GreyClayeySandstone & Siltstone, 95-315GreyClay, 315-395GreenClay, 395-675Clay
w/Yellow-BrownRocks, 675-800GreyShale- 14S03W-11776388- 

0-12ArtificalFill, 12-20Cobble, 20-210ClayAlluvium14S03W-1815455- 

0-30Brown/GreyFine-CoarseSandAlluvium14S04W-01183007- 
0-6GreyFineSiltySand, 6-9Grey/BrownFineSiltySand, 9-16GreyFineClayeySand,  
16-30Brown/GreyFineSiltySandAlluvium14S04W-01183008- 
0-5TanFineSand, 5-11Grey/BrownSilt, 11-14Brown/Orane/GreySilt, 14-30

14S04W-01183009Brown/GreyFine-MediumSiltySand- Alluvium

0-30Brown/GreyFine-MediumSandAlluvium14S04W-01183010- 
0-2Green-YellowFineClayeySiltySand, 2-4BrownSandyClay, 4-5BlackVeryFine- 
FineSiltySand, 5-10BlackClay, 10-21GreyVeryFine-FineSiltySandAlluvium14S04W-021085454- 
0-1BlackClay, 1-2GreyVeryFine-FineSiltySand, 2-5BlackClay, 10-21BlackVery
Fine-FineSiltySandAlluvium14S04W-021085455- 
0-25YellowVeryFine-FineSiltySand, 25-35TorreySandstoneGreen-GreySandy
Siltstone, 35-40Yellow-RedVeryFine-FineSiltySandstoneTorreySandstone14S04W-021085456- 

0-15GreyFine-MediumSandAlluvium14S04W-02440911- 

0-15GreyFine-MediumSandAlluvium14S04W-02440912- 

0-15GreyFine-MediumSandAlluvium14S04W-02440913- 
0-6Grey-BrownFine-CoarseSand, 6-9Red-BrownFine-CoarseSiltySand, 9-14Yellow- 
BrownSandySilt, 14-16GreyFine-MediumSandAlluvium14S04W-02440914- 

0-15Yellow-BrownFine-MediumSandAlluvium14S04W-02440915- 

0-15Yellow-BrownFine-MediumSandAlluvium14S04W-02440916- 
0-5Yellow-BrownFine-MediumSand, 5-6Cobble, 6-16Yellow-BrownFine-Medium
SandAlluvium14S04W-02440917- 

0-4BrownFine-MediumSand, 4-8Grey-BrownSilt, 8-21Grey-BrownClayAlluvium14S04W-0221338- 
0-18Yellow-BrownFine-MediumSand, 18-23GreyFineSiltySand, 23-27GreyFine- 
CoarseGravelySand, 27-31GreyFine-CoarseSandAlluvium14S04W-0221339- 

0-23Yellow-BrownFine-MediumSand, 23-31GreyClayw/FineSandAlluvium14S04W-0221340- 

0-23Yellow-BrownFine-MediumSand, 23-31GreyClayw/FineSandAlluvium14S04W-0221341- 

0-9ArtificalFill, 9-11BrownSiltySand, 11-15BrownSandyClayAlluvium14S04W-11270537- 

0-1ArtificalFill, 1-15BrownSiltySandAlluvium14S04W-11477924- 

0-90GreyFine-CoarseSand, 90-150GreyClay- 14S04W-11490842- 
0-7Air-knifed, 7-16Grey-BrownFineSandw/Silt, 16-23Grey-BrownClayw/Sand, 23-31
GreyFineSandAlluvium14S04W-1334844- 

0-7Air-knifed, 7-30BrownFine-MediumSandAlluvium14S04W-1334845- 
0-7Air-knifed, 7-9BrownMediumSand, 9-12OliveClayw/MediumSand, 12-17Brown
Fine-MediumSand, 17-22BrownFine-MediumSandw/GravelAlluvium14S04W-1334846- 

0-7Air-knifed, 7-17YellowMediumSand, 17-22GreyFine-MediumSandAlluvium14S04W-1334847- 

0-25GreyFineSiltySandAlluvium14S04W-14439411- 

0-25GreyFineSiltySandAlluvium14S04W-14439433- 

0-30Brown-GreyFineSiltySandAlluvium14S04W-14439434- 
0-7BrownSiltySand, 7-12Yellow-BrownFinedSand, 12-16GreyFineSiltySand, 16-21Yellow-BrownFineSand, 21-23GreyClay, 23-24GreySilt, 24-29GreyFineSand, 29- 
40GreySiltySandAlluvium14S04W-14439435- 

0-25RedFineSiltySand, 25-26OliveSiltw/FineSand, 26-35GreyFineSandAlluvium14S04W-14439436- 

0-17GreyFineSiltySand, 17-22GreyClay, 22-25YellowFineSandAlluvium14S04W-14439437- 

0-23YellowFineSiltySand, 23-31BrownClay, 31-35GreyFineSiltySandAlluvium14S04W-14439438- 

0-17BrownFine-MediumSiltySand, 17-21GreySilt, 21-25Yellow-BrownFineSandAlluvium14S04W-14446195- 
0-11BrownFine-MediumSiltySand, 11-17Yellow-BrownFineSandw/Silt, 17-25Brown
Fine-MediumSiltySandAlluvium14S04W-14446196- 
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0-11BrownFine-MediumSiltySand, 11-18Yellow-BrownFineSandw/Silt, 18-25Brown
Fine-MediumSiltySandAlluvium14S04W-14446197- 

L
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13S02W-18157311- 51693513655326P.O. Box1422 - 
13S02W-18706749678-020-12483592136526224501ArtesianRoad- 
13S02W-24349188273-901-094961381365530617934VistaLomasDrivePoway
13S02W-24349189273-911-264954541365454313016LomasVerdesDrivePoway
13S02W-24349198273-900-324959501365454613246LomasVerdesDrivePoway
13S02W-24355586273-911-274954881365456613038LomasVerdesDrivePoway
13S02W-30353160- 487258136537449350ArtesianRoad- 
13S02W-30521695278-424-214981291365226014352BlueSagePoway
13S02W-30741724277-181-254970521365338513675AshHollowCrossingRoadPoway
13S02W-31909563241-100-314984671366082215023OldSanPasqualRoadEscondido
13S02W-31322469- 5166341365094023427CalistogaPlace- 
13S02W-31463737241-100-314986441366061615023OldSanPasqualRoadEscondido
13S02W-31487205234-440-05496352136628522260SanPasqualValleyRoadEscondido
13S02W-31521508312-141-01-- ArtesianRoad- 
13S02W-31521511312-141-01-- ArtesianRoad- 
13S02W-31564429312-141-01-- ArtesianRoad- 
13S02W-31741708321-410-164973111364931614884HuntingtonGateDrivePoway
13S03W-021539- 4845671365940519660ElfinForestRoadEscondido
13S03W-02270208- 494476136591003332BearValleyParkwayEscondido
13S03W-02270208- 494484136599483333BearValleyParkwayEscondido
13S03W-02270208- 494528136599133334BearValleyParkwayEscondido
13S03W-02738653264-052-1948469913659862Questhaven & FarawayEscondido
13S03W-03353089- 482676136598896808LosVientosSerenosEscondido
13S03W-03448429264-042-56482648136598306809LosVientosSerenosEscondido
13S03W-03449169264-041-224834071365884019218FortunaDelEsteEscondido
13S03W-03491319264-042-314839021365966420059ElfinForestLaneEscondido
13S03W-03776375264-042-284837581365958920084ElfinForestLaneEscondido
13S03W-0468426- 48249713660489ElfinForestRd & FortunaDelSurEscondido
13S03W-04903561264-031-17482066136594141912SeaquestTrailEncinitas
13S03W-04159090- 48255113660722ElfinForestRd & SeaquestTrail Encinitas
13S03W-04748253264-450-03481360136592191732RanchoSummitDriveEncinitas
13S03W-05902804264-020-11479934136593703485LoneJackRoadEncinitas
13S03W-05158655264-220-58479559136593703137DustyTrailEncinitas
13S03W-05277278- 480003136591223256LoneHillLaneEncinitas
13S03W-05394643264-223-02479139136591842909WishboneWayEncinitas
13S03W-05394970264-232-12480891136588353660DoveHollowRoadEncinitas
13S03W-05459418264-232-10480754136589793534DoveHollowRoadEncinitas
13S03W-05767945264-222-09479305136595623805DustyTrailEncinitas
13S03W-06739405- 477763136594393368AvenidaNieveCarlsbad
13S03W-08702489264-240-37479588136584851099DoubleLlRanchRoad Encinitas
13S03W-0833874479515136298382804GarnetAvenue SanDiego
13S03W-09353747- 482037136567886950CalleReinaRanchoSantaFe
13S03W-09353748- 481970136567816950CalleReinaRanchoSantaFe
13S03W-101080849258-130-8147383013656549550EncinitasBoulevardEncinitas
13S03W-10288123- 482307136567606675LasArboledasRanchoSantaFe
13S03W-114610259-121-1847574713656139236CaminoRealNorthEncinitas
13S03W-114611259-121-1847574713656139236CaminoRealNorthEncinitas
13S03W-114613259-121-1847574713656139236CaminoRealNorthEncinitas
13S03W-114614259-121-1847574713656139236CaminoRealNorthEncinitas
13S03W-12172683- SeaquestTrailEncinitas
13S03W-12354663- 48696613658046DetwilerrdandMtisraelEncinitas
13S03W-12354665- 486692136579438881DetwilerRoadEncinitas
13S03W-12354669- 486727136580538810DetwilerRoadEncinitas
13S03W-13487604- 480994136556266080ElMontevideoRanchoSantaFe
13S03W-14353068- 484284136555277722DelDiosHighwayRanchoSantaFe
13S03W-14459414267-131-424844851365509517514RanchoDelRioRanchoSantaFe
13S03W-14479228- 4856191365626818143CaminoDeEstrellasRanchoSantaFe
13S03W-14580945265-291-0848567313655946DelDiosHwyinSanDiegoFldwyRanchoSantaFe
13S03W-151363- AlisoCanyonRdRanchoSantaFe
13S03W-15229952- 4825081365609018085AlisoCanyonRoadRanchoSantaFe
13S03W-15720658265-231-06482634136553177099ElCaminoDelNorteRanchoSantaFe
13S03W-16455909265-230-03482349136559046715LagoLindoRanchoSantaFe
13S03W-16478836465-432-02481933136562296515PrimeroIzquierdoRanchoSantaFe
13S03W-16479575- 482465136559916759LagoLindoRanchoSantaFe
13S03W-16265-220-17482139136554216565LagoLindo706742RanchoSantaFe

74827813S03W-16265-433-05482440136569226676LasArboledasRanchoSantaFe
13S03W-17171151265-421-0647876113656368544FloresDeOroRanchoSantaFe
13S03W-17203796- 48028613655663ViaDeFortuna & ElMontevideoRanchoSantaFe
13S03W-17203797- 47955813655079ViaDeFortuna & ElMirloRanchoSantaFe
13S03W-17203798- 47808513655038SRanchoSantaFerd & ElMirloRanchoSantaFe
13S03W-17341130- 480928136549795956SanElijoAvenueRanchoSantaFe
13S03W-17350451- 48070813656060ElCaminoDelNorte & ViaDeFortunaRanchoSantaFe

ElCaminoDelNorte & ViaDeFortuna13S03W-17350452- 48054113656207RanchoSantaFe
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13S03W-17439342264-250-13479536136567223211CircaDeTierraRanchoSantaFe
3205CircaDeTierra13S03W-17440293264-250-1447949813656612RanchoSantaFe

13S03W-17440330265-080-20481313136562405422ElCaminoDelNorteRanchoSantaFe
13S03W-1747863548005513656181ViaDeSueno & ElCaminoDelNorte RanchoSantaFe
13S03W-17491605- 4801341365616018278ViaDeSuenoRanchoSantaFe
13S03W-17505743265-061-16479324136556945305LaCrescentaRoadRanchoSantaFe
13S03W-17521701265-220-31482351136554426611LagoLindoRanchoSantaFe
13S03W-17534867265-080-224797941365677018044LomaAlegreRanchoSantaFe
13S03W-18903370264-171-7647864013656737ElCaminoDelNorte & WindmillRanchRoadEncinitas
13S03W-181085062265-412-1347894213656246459FloresDeOroRanchoSantaFe
13S03W-18127133- 47766513655201EncinitasBoulevard & ManchesterAvenueEncinitas
13S03W-18401986265-411-01479217136561063214CerrosRedondosRanchoSantaFe
13S03W-18402008265-412-10479036136562263139CerrosRedondosRanchRoadRanchoSantaFe
13S03W-18459498225-122-5347836913657031770ColeRanchRoadEncinitas
13S03W-18479131265-412-04479024136563243112CerrosRedondosRanchoSantaFe
13S03W-18752275265-411-04479537136561413346CerrosRedondosRanchoSantaFe
13S03W-191085025266-041-134779761365457317585RanchitoDelRioRanchoSantaFe
13S03W-19218899- 4795281365454717549ViaDeFortunaRanchoSantaFe
13S03W-19462198265-422-15478467136561962595TripleCRanchRoadEncinitas
13S03W-19720665266-010-484786251365470617490LosMorrosRanchoSantaFe
13S03W-20909175RanchoSantaFe266-130-06479935136541045539ViaDeLaCumbre
13S03W-20909176RanchoSantaFe266-130-07479930136540915540ViaDeLaCumbre
13S03W-20126465RanchoSantaFe47946813654759ViaDeFortuna & LosMorros
13S03W-20294351- 481326136542115827ViaDeLaCunbreRanchoSantaFe
13S03W-20294477- 481865136545075827ViaDeLaCunbreRanchoSantaFe
13S03W-20710874RanchoSantaFe266-130-06479964136540515539ViaDeLaCumbre
13S03W-20710876RanchoSantaFe266-130-06479965136540625539ViaDeLaCumbre
13S03W-22463712267-020-044827281365446817484ElVueloRanchoSantaFe
13S03W-22485444266-320-50482212136538916605LaVallePlateadaRanchoSantaFe
13S03W-2248760348067613651323CalzadaDelBosque & ViaDeLaValleRanchoSantaFe
13S03W-22796184RanchoSantaFe267-120-19483355136542967090ViaGuadalupe
13S03W-23353088RanchoSantaFe48450113655227LaBrisa & RanchoDelRio
13S03W-23487649 496926136640852170SkylineDriveEscondido
13S03W-23584823267-050-31-- DelDiosHighway RanchoSantaFe
13S03W-23584826 267-060-25-- DelDiosHighway RanchoSantaFe
13S03W-23584836 267-050-31-- DelDiosHighway RanchoSantaFe
13S03W-23584840267-051-26DelDiosHighway RanchoSantaFe
13S03W-23584850267-051-23-- DelDiosHighway RanchoSantaFe
13S03W-2492833- 47829213649246VieDeLaValle & ViaDelCanonDelMar
13S03W-24217394 485712136536188402ArtesianRoad- 
13S03W-24703277 267-060-27-- ArtesianRoad & BingCrosbyRoad- 
13S03W-24703278 267-060-24-- ArtesianRoad & OldCourseRoad- 
13S03W-24710872266-130-24480498136540255827ViaDeLaCunbreRanchoSantaFe
13S03W-24710873266-130-25480503136540155828ViaDeLaCunbreRanchoSantaFe
13S03W-2593869 538336136597681420HollowGlenRoadJulian
13S03W-25217863 535416136525596635EngineersRoadJulian
13S03W-26564425 267-144-244857281365312616636ArtesianTrailSanDiego
13S03W-2792835- 48358613652509ZamaQue Street & SanDieguitoRiverRanchoSantaFe
13S03W-27223503- 48187013653362LasColinas & ElZorroVistaRanchoSantaFe
13S03W-27288011 4835101365357817109ElVueloRanchoSantaFe
13S03W-272881244821371365227817040CircaDelNorte RanchoSantaFe
13S03W-27353063 265-072-14479621136564973015ElCaminoDelNorteEncinitas
13S03W-27354795267-100-154828061365354817048ElMiradorRanchoSantaFe
13S03W-27354797267-100-154828411365352217048ElMirador RanchoSantaFe
13S03W-27479576 267-0704825871365304416720LasCuestasRanchoSantaFe
13S03W-27487606CalleCamposeco RanchoSantaFe
13S03W-28262734- 4813181365103315719ViaDeSantaFeRanchoSantaFe
13S03W-28365648- 482668136525135990CalleCamposecoRanchoSantaFe
13S03W-28402741 266-321-16481807136535156576LasColinasRanchoSantaFe
13S03W-28445625 269-040-11481855136522786451ElSicomoroRanchoSantaFe
13S03W-28459837269-080-214812451365119615743ViaDeSantaFe RanchoSantaFe
13S03W-28539698266-272-16481099136534856089LaFlechaRanchoSantaFe
13S03W-28539698266-272-16481138136534416089LaFlechaRanchoSantaFe
13S03W-28539698 266-272-16481124136533946089LaFlechaRanchoSantaFe
13S03W-28541858 266-272-16481072136534276089LaFlechaRanchoSantaFe
13S03W-28541859 266-272-16481109136533916089LaFlechaRanchoSantaFe
13S03W-28707059269-040-174817131365233716484CalleFelizRanchoSantaFe
13S03W-28745487266-272-16481086136533936089LaFlechaRanchoSantaFe
13S03W-28776389268-180-0454810101365213116168ValleDeOro RanchoSantaFe
13S03W-291090946480854136536256051ElTordo RanchoSantaFe
13S03W-29439426 266-181-174806511365352316936ElFuegoRanchoSantaFe
13S03W-29439427266-181-174806551365350816936ElFuegoRanchoSantaFe
13S03W-29439428 266-181-174806621365348216936ElFuegoRanchoSantaFe
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13S03W-29478848268-172-114811271365244516275ViaDeLaValleRanchoSantaFe
13S03W-301085047 296-040-204816071365229516422CalleFelizRanchoSantaFe
13S03W-30127193 481724136509066461ElApajoRanchoSantaFe
13S03W-30341129268-031-02LaOrilla RanchoSantaFe
13S03W-30478842268-070-18478985136527655000ElAceboRanchoSantaFe
13S03W-30485465268-340-08478147136518664712ElNidoRanchoSantaFe
13S03W-30796212268-020-354785411365269516540RamblaDeLasFlores RanchoSantaFe
13S03W-3135021447804113652116ViaGaviota RanchoSantaFe
13S03W-31521280 263-293-50477545136507711505LomasSantaFeDriveSolanaBeach
13S03W-31706750268-220-234784641365133615880ElCaminoRealRanchoSantaFe
13S03W-31706751268-220-234785111365121415880ElCaminoReal RanchoSantaFe
13S03W-321309 4805751365155816039ViaDelAlbaRanchoSantaFe
13S03W-321085066268-310-064810391365111815616ViaDeSantaFe RanchoSantaFe
13S03W-32127383302-080-1448043813648880 15150SanDieguitoRoadRanchoSantaFe
13S03W-32456443- 480810136506405690CanchaDeGolfDelMar
13S03W-32479051268-280-204802311365169216025ViaDelAlba RanchoSantaFe
13S03W-3310064748139113651834ViaDeSantaFe & CalzadaDelBosque RanchoSantaFe
13S03W-33126968302-080-10 DelMar
13S03W-33126999269-080-05--- DelMar
13S03W-33158250- 48139413651089ViaDeSantaFe & ElApajoRoadDelMar
13S03W-3315825348138613651816ViaDeSantaFe & CalzadaDelBosque RanchoSantaFe
13S03W-3315827548125913651182ViaDeSantaFe & ElApajoRoad DelMar
13S03W-33203818ViaDeSantaFe & CalzadaDelBosque48146713651900RanchoSantaFe
13S03W-33221762- 48123613651267ViaDeSantaFe & ElApajoRoadDelMar
13S03W-33221779- 48126413651282ViaDeSantaFe & ElApajoRoadDelMar
13S03W-33222615302-080-01448073813651198CountyHighwayS6& ElApajoRoad DelMar
13S03W-33288131 481450136511096233ElApajoRoadDelMar
13S03W-33353077ViaDeSantaFe & ElApajoRoad48126913651313DelMar
13S03W-33370090- 48131313651153ViaDeSantaFe & ElApajoRoadDelMar
13S03W-33401625 268-310-064810791365111215616ViaDeSantaFeDelMar
13S03W-33445758ViaDeSantaFe & ElApajoRoad269-080-1548132313651083DelMar
13S03W-33445759ViaDeSantaFe & ElApajoRoad269-080-1948134113651079DelMar
13S03W-33505708 269-080-224813211365116615747ViaDeSantaFeDelMar
13S03W-33518242268-310-17481060136511476045ElApajoDelMar
13S03W-33534874 268-310-074809711365094915648ViaDeSantaFeDelMar
13S03W-33541074 268-310-184811271365118615754ViaDeSantaFeDelMar
13S03W-349392 MinaDeOroRdPoway
13S03W-34217389- 48157913651139ViaDeSantaFe & ElApajoRoadDelMar
13S03W-34217400- 48152513651180ViaDeSantaFe & ElApajoRoadDelMar
13S03W-34288099 480918136496845690CanchaDeGolfDelMar
13S03W-34344552 48372013651345CircaOriente & CaminoDeMontecilloRanchoSantaFe
13S03W-34344553 48366813651320CircaOriente & CaminoDeMontecilloRanchoSantaFe
13S03W-34776392269-193-054840241365076517373CalleSerenaRanchoSantaFe
13S03W-35287976- 4845311366172520845QuesthavenRoadSanMarcos
13S03W-366259 47555713658730ElCaminoReal & OlivenhainRoadEncinitas
13S03W-36478038 47577313658559ElCaminoReal & OlivenhainRoadEncinitas
13S04W-11529483259-121-2047554613657210276DElCaminoReal Encinitas
13S04W-11529484259-121-2047555713657176276DElCaminoReal Encinitas
13S04W-12429499255-122-53477503136580642065AvenidaLaPostaEncinitas
13S04W-13182935- 47784313655630199RanchoSantaFeRoadEncinitas
13S04W-13182936- 477112136560201860EncinitasBoulevardEncinitas
13S04W-13182937- 476103136563721499EncinitasBoulevardEncinitas
13S04W-13574731259-222-37477373136556252099EncinitasBoulevardEncinitas
13S04W-13574731259-222-37477384136555662099EncinitasBoulevardEncinitas
13S04W-13574731259-222-37477369136555272099EncinitasBoulevardEncinitas
13S04W-13574731259-222-37477360136555172099EncinitasBoulevardEncinitas
13S04W-13574731259-222-37477351136555292099EncinitasBoulevardEncinitas
13S04W-13584821259-221-124780281365540024235thStreetEncinitas
13S04W-1370318047452913655443BonitaDrive & SantaFeDriveEncinitas
13S04W-14182939- 47495113656111600BalourDriveEncinitas
13S04W-14539708259-121-2447594613656653127NorthElCaminoRealEncinitas
13S04W-14539709259-121-2447592813656656127NorthElCaminoRealEncinitas
13S04W-14539710259-121-2447592513656671127NorthElCaminoRealEncinitas
13S04W-14539711259-121-2447594313656672127NorthElCaminoRealEncinitas
13S04W-14729389- 47581013656188236ElCaminoRealEncinitas
13S04W-14729390- 47580513656188236ElCaminoRealEncinitas
13S04W-14729391- 47582013656198236ElCaminoRealEncinitas
13S04W-1466186- 47581013656191236ElCaminoRealEncinitas
13S04W-1466188- 47580213656199236ElCaminoRealEncinitas
13S04W-1466189- 47582113656202236ElCaminoRealEncinitas
13S04W-1466190- 47582113653192236ElCaminoRealEncinitas
13S04W-1466191- 47582013656185236ElCaminoRealEncinitas
13S04W-1466194- 47580713656185236ElCaminoRealEncinitas
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13S04W-15182940- 47376813656127501RequezaStreetEncinitas
13S04W-1512509258-112-2247333013656607325EncinitasBoulevardEncinitas
13S04W-1512510258-112-2247334613656645325EncinitasBoulevardEncinitas
13S04W-1512511258-112-2247339013656652325EncinitasBoulevardEncinitas
13S04W-1512512258-112-2247336713656623325EncinitasBoulevardEncinitas
13S04W-23742749260-324-1247446213654236805BirminghamDriveEncinitas
13S04W-23742750260-324-1247446813654219805BirminghamDriveEncinitas
13S04W-23742751260-324-1247448313654223805BirminghamDriveEncinitas
13S04W-23742752260-324-1247447013654244805BirminghamDriveEncinitas
13S04W-23742753260-324-1247450013654232805BirminghamDriveEncinitas
13S04W-23742754260-324-1247446813654196805BirminghamDriveEncinitas
13S04W-23742755260-324-1247444513654217805BirminghamDriveEncinitas
13S04W-23742756260-324-1247445013654228805BirminghamDriveEncinitas
13S04W-24576168262-061-74477056136541473942ManchesterAvenueEncinitas
13S04W-25478631266-003-124776281365415517514RanchoLaNoriaRanchoSantaFe
13S04W-26328078- 476023136535543535ManchesterAvenueEncinitas
13S04W-27903426260-275-26473358136542001809MontgomeryAvenueEncinitas
13S04W-27439889260-370-04473634136538832009NewcastleAvenueEncinitas
13S04W-27439890260-370-04473643136538792009NewcastleAvenueEncinitas
13S04W-27439891260-370-04473635136538762009NewcastleAvenueEncinitas
13S04W-27463750260-370-2647362913653855BirminghamDrive & NewcastleAvenueEncinitas
13S04W-36575192- 477557136507301505LomasSantaFeDriveSolanaBeach
13S04W-36745365268-021-194773561365262616414ElCaminoRealDelMar
14S02W-06491735273-911-444953511365410612979SoleraWayPoway
14S03W-01396132299-300-08476149136490262205ViaDeLaValleDelMar
14S03W-01396133299-300-08476127136490042205ViaDeLaValleDelMar
14S03W-01396134299-300-08476160136489962205ViaDeLaValleDelMar
14S03W-03487220- 48327813648877LagoCorte & RanchoSantaFeFarmsRoadRanchoSantaFe
14S03W-03776373- 4830871364903714725RanchoSantaFeFarmsRoadRanchoSantaFe
14S03W-04505668302-303-17481864136500276827AlydarCourtDelMar
14S03W-04729037302-303-15481931136503166857RanchoValenciaRoadDelMar
14S03W-04752208302-303-21482114136496755974RanchoDieguenoRoadDelMar
14S03W-05- 302-120-36480891136511155690CanchaDeGolfRanchoSantaFe
14S03W-05100304- 48141013653806PaseoDelicias & ViaDeLaValleRanchoSantaFe
14S03W-051085483302-120-364801691365059515169ViaDeLaValleRanchoSantaFe
14S03W-051085484302-120-364806671365091215169ViaDeLaValleRanchoSantaFe
14S03W-051085485302-120-364803271365069815169ViaDeLaValleRanchoSantaFe
14S03W-05126966302-080-12--- RanchoSantaFe
14S03W-05223233268-031-15--- RanchoSantaFe
14S03W-05775959260-146-0747970013649558ElCaminoReal & ViaDeLaValleDelMar
14S03W-05775964302-090-274789311364948914750ElCaminoRealDelMar
14S03W-06126630- 47861113648907ElCaminoReal & ViaDeLaValleDelMar
14S03W-06126635- 47853713649242ElCaminoReal & ViaDeLaValleDelMar
14S03W-0635303- 48054813651837ViaDeLaValle & CalzadaDelBosqueDelMar
14S03W-06401739302-210-30-- 3702ViaDeLaValleDelMar
14S03W-06401740302-210-30-- 3703ViaDeLaValleDelMar
14S03W-06477604302-210-30-- 3704ViaDeLaValleDelMar
14S03W-06578471302-210-30-- 3705ViaDeLaValleDelMar
14S03W-07159885--- 14333SanDieguitoRoadDelMar
14S03W-07240796293-220-28---- 
14S03W-10341149305-020-01---- 
14S03W-116400- 48393513648013ClarkviewLane & CarmelValleyRoad- 
14S03W-11776388306-051-0848513713646632SierraMesaCourt- 
14S03W-1815455305-010-2248265613647326CarmelValleyRoad- 

14S04W-01183007- 477091136491892750ViaDeLaValleDelMar
14S04W-01183008- 476825136491712750ViaDeLaValleDelMar
14S04W-01183009- 476845136491532750ViaDeLaValleDelMar
14S04W-01183010- 476858136491612750ViaDeLaValleDelMar
14S04W-021085454298-271-03475957136489942260JimmyDuranteBoulevardSolanaBeach
14S04W-021085455298-271-03475986136489622260JimmyDuranteBoulevardSolanaBeach
14S04W-021085456297-270-2547592113648958674ViaDeLaValleSolanaBeach
14S04W-02440911298-270-2447603513649054660VieDeLaValleSolanaBeach
14S04W-02440912298-270-2447603513649060660VieDeLaValleSolanaBeach
14S04W-02440913298-270-2447604913649057660VieDeLaValleSolanaBeach
14S04W-02440914298-270-2447602613649055660VieDeLaValleSolanaBeach
14S04W-02440915298-270-2447602613649072660VieDeLaValleSolanaBeach
14S04W-02440916298-270-2447600513649065660VieDeLaValleSolanaBeach
14S04W-02440917298-270-2447601613649080660VieDeLaValleSolanaBeach
14S04W-0221338299-300-03476132136490072205ViaDeLaValleSolanaBeach
14S04W-0221339299-300-03476154136490192205ViaDeLaValleSolanaBeach
14S04W-0221340299-300-03476156136490182205ViaDeLaValleSolanaBeach
14S04W-0221341299-300-03476167136490092205ViaDeLaValleSolanaBeach
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14S04W-11270537299-100-28475417136480352126JimmyDuranteBoulevardSolanaBeach
14S04W-11477924299-100-28475420136480262126JimmyDuranteBoulevardSolanaBeach
14S04W-1149084225A-191-094749971364796725thStreet & OceanFrontSolanaBeach
14S04W-1334844307-340-07477530136439423060CarmelValleyRoad- 
14S04W-1334845307-340-07477583136439483060CarmelValleyRoad- 
14S04W-1334846307-340-07477566136439553060CarmelValleyRoad- 
14S04W-1334847307-340-07477555136439313060CarmelValleyRoad- 
14S04W-14439411300-221-3347541713646246941CaminoDelMarDelMar
14S04W-14439433300-221-3347542613646244941CaminoDelMarDelMar
14S04W-14439434300-221-3347540813646244941CaminoDelMarDelMar
14S04W-14439435300-221-3347542913646250941CaminoDelMarDelMar
14S04W-14439436300-221-3347543513646261941CaminoDelMarDelMar
14S04W-14439437300-221-3347543213646256941CaminoDelMarDelMar
14S04W-14439438300-221-3347545213646234941CaminoDelMarDelMar
14S04W-14446195300-221-3347541713646222941CaminoDelMarDelMar
14S04W-14446196300-221-3347541013646258941CaminoDelMarDelMar
14S04W-14446197300-221-3347543013646229941CaminoDelMarDelMar
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13S02W-18157311SanDiegoSanVicenteGower- 

13S02W-18706749SanDieguitoSolonaBeachRanchoSantaFe- 

13S02W-24349188SanDieguitoHodgesGreen- 

13S02W-24349189SanDieguitoHodgesGreen- 

13S02W-24349198SanDieguitoHodgesGreen- 

13S02W-24355586SanDieguitoHodgesGreen- 

13S02W-30353160SanDieguitoSolonaBeachRanchoSantaFe- 

13S02W-30521695SanDieguitoHodgesGreen- 

13S02W-30741724SanDieguitoHodgesGreen- 

13S02W-31909563SanDieguitoSanPasqualLasLomasMuertas- 

13S02W-31322469SanDiegoSanVicenteGower- 

13S02W-31463737SanDiegutioSanPasqualLasLomasMuertas- 

13S02W-31487205SanDiegutioHodgesGreen- 

13S02W-31521508---- 

13S02W-31521511---- 

13S02W-31564429---- 

13S02W-31741708PenasquitosPowayPoway- 

13S03W-021539CarlsbadEscondidoCreekSanElijo- 

13S03W-02270208SanDiegutioHodgesGreen- 

13S03W-02270208SanDiegutioHodgesGreen- 

13S03W-02270208SanDiegutioHodgesGreen- 

13S03W-02738653CarlsbadEscondidoCreekSanElijo- 

13S03W-03353089CarlsbadEscondidoCreekSanElijo- 

13S03W-03448429CarlsbadEscondidoCreekSanElijo- 

13S03W-03449169CarlsbadEscondidoCreekSanElijo- 

13S03W-03491319CarlsbadEscondidoCreekSanElijo- 

13S03W-03776375CarlsbadEscondidoCreekSanElijo- 

13S03W-0468426CarlsbadEscondidoCreekSanElijo- 

13S03W-04903561CarlsbadEscondidoCreekSanElijo- 

13S03W-04159090CarlsbadEscondidoCreekSanElijo- 

13S03W-04748253CarlsbadEscondidoCreekSanElijo- 

13S03W-05902804CarlsbadEscondidoCreekSanElijo- 

13S03W-05158655CarlsbadEscondidoCreekSanElijo- 

13S03W-05277278CarlsbadEscondidoCreekSanElijo- 

13S03W-05394643CarlsbadSanMarcosBatiquitos- 

13S03W-05394970CarlsbadEscondidoCreekSanElijo- 

13S03W-05459418CarlsbadEscondidoCreekSanElijo- 

13S03W-05767945CarlsbadSanMarcosBatiquitos- 

13S03W-06739405CarlsbadSanMarcosBatiquitos- 

13S03W-08702489CarlsbadEscondidoCreekSanElijo- 

13S03W-0833874PenasquitosMiramarMiramar- 

13S03W-09353747CarlsbadEscondidoCreekSanElijo- 

13S03W-09353748CarlsbadEscondidoCreekSanElijo- 
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13S03W-101080849CarlsbadSanMarcosBatiquitos- 

13S03W-10288123CarlsbadEscondidoCreekSanElijo- 

13S03W-114610CarlsbadSanMarcosBatiquitos- 

13S03W-114611CarlsbadSanMarcosBatiquitos- 

13S03W-114613CarlsbadSanMarcosBatiquitos- 

13S03W-114614CarlsbadSanMarcosBatiquitos- 

13S03W-12172683---- 

13S03W-12354663CarlsbadEscondidoCreekSanElijo- 

13S03W-12354665CarlsbadEscondidoCreekSanElijo- 

13S03W-12354669CarlsbadEscondidoCreekSanElijo- 

13S03W-13487604CarlsbadEscondidoCreekSanElijo- 

13S03W-14353068SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-14459414SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-14479228SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-14580945SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-151363---- 

13S03W-15229952CarlsbadEscondidoCreekSanElijo- 

13S03W-15720658SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-16455909CarlsbadEscondidoCreekSanElijo- 

13S03W-16478836CarlsbadEscondidoCreekSanElijo- 

13S03W-16479575CarlsbadEscondidoCreekSanElijo- 

13S03W-16706742SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-16748278CarlsbadEscondidoCreekSanElijo- 

13S03W-17 171151CarlsbadEscondidoCreekSanElijo- 

13S03W-17203796CarlsbadEscondidoCreekSanElijo- 

13S03W-17203797CarlsbadEscondidoCreekSanElijo- 

13S03W-17203798CarlsbadEscondidoCreekSanElijo- 

13S03W-17341130CarlsbadEscondidoCreekSanElijo- 

13S03W-17350451 CarlsbadEscondidoCreekSanElijo- 

13S03W-17350452CarlsbadEscondidoCreekSanElijo- 

13S03W-17439342CarlsbadEscondidoCreekSanElijo- 

13S03W-17440293CarlsbadEscondidoCreekSanElijo- 

13S03W-17440330CarlsbadEscondidoCreekSanElijo- 

13S03W-17478635CarlsbadEscondidoCreekSanElijo- 

13S03W-17491605CarlsbadEscondidoCreekSanElijo- 

13S03W-17505743CarlsbadEscondidoCreekSanElijo- 

13S03W-17521701SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-17534867CarlsbadEscondidoCreekSanElijo- 

13S03W-18903370CarlsbadEscondidoCreekSanElijo9-23

13S03W-181085062CarlsbadEscondidoCreekSanElijo- 

13S03W-18127133CarlsbadEscondidoCreekSanElijo9-23

13S03W-18401986CarlsbadEscondidoCreekSanElijo- 

13S03W-18402008CarlsbadEscondidoCreekSanElijo- 
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13S03W-18459498 CarlsbadEscondidoCreekSanElijo9-23

13S03W-18479131CarlsbadEscondidoCreekSanElijo- 

13S03W-18752275CarlsbadEscondidoCreekSanElijo- 

13S03W-191085025CarlsbadEscondidoCreekSanElijo- 

13S03W-19218899CarlsbadEscondidoCreekSanElijo- 

13S03W-19462198CarlsbadEscondidoCreekSanElijo9-23

13S03W-19720665 CarlsbadEscondidoCreekSanElijo- 

13S03W-20909175CarlsbadEscondidoCreekSanElijo- 

13S03W-20909176 CarlsbadEscondidoCreekSanElijo- 

13S03W-20126465 CarlsbadEscondidoCreekSanElijo- 

13S03W-20294351CarlsbadEscondidoCreekSanElijo- 

13S03W-20294477 CarlsbadEscondidoCreekSanElijo- 

13S03W-20710874 CarlsbadEscondidoCreekSanElijo- 

13S03W-20710876 CarlsbadEscondidoCreekSanElijo- 

13S03W-22463712SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-22485444 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-22487603 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-22796184 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-23353088SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-23487649 SanDieguitoHodgesGreen- 

13S03W-23584823

13S03W-23584826---- 

13S03W-23584836---- 

13S03W-23584840

13S03W-23584850

13S03W-2492833SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-24217394 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-24703277

13S03W-24703278

13S03W-24710872CarlsbadEscondidoCreekSanElijo- 

13S03W-24710873 CarlsbadEscondidoCreekSanElijo- 

13S03W-2593869 AnzaBorregoSanFelipeSanFelipe- 

13S03W-25217863SanDiegoBoulderCreekInaja- 

13S03W-26564425SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-2792835 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-27223503 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-27288011SanDieguitoSolonaBeachRanchoSantaFe- 

9-1213S03W-27288124 SanDieguitoSolonaBeachRanchoSantaFe

13S03W-27353063 CarlsbadEscondidoCreekSanElijo- 

13S03W-27354795 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-27354797SanDieguitoSolonaBeachRanchoSantaFe- 

9-1213S03W-27479576 SanDieguitoSolonaBeachRanchoSantaFe

13S03W-27487606

ReportTables - masterV2 /table4WELLHydrologicPage3of8{ L



TABLE4

HYDROLOGICAREASOFSANELIJOVALLEYWELLS

SanElijoValleyProjectUpdate

SMCProjectNo. 50021-03

WellWellHydrologicHydrologicHydrologicGroundwater
Section / IDLogNo. UnitAreaSubareaBasin

9-1213S03W-28262734 SanDieguitoSolonaBeachRanchoSantaFe

13S03W-28365648 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-28402741 SanDieguitoSolonaBeachRanchoSantaFe- 
9-1213S03W-28445625SanDieguitoSolonaBeachRanchoSantaFe

13S03W-28459837 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-28539698 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-28539698 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-28539698SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-28541858 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-28541859 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-28707059SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-28745487 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-28776389 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-291090946 CarlsbadEscondidoCreekSanElijo- 

13S03W-29439426CarlsbadEscondidoCreekSanElijo- 

13S03W-29439427 CarlsbadEscondidoCreekSanElijo- 

13S03W-29439428 CarlsbadEscondidoCreekSanElijo- 

13S03W-29478848 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-301085047SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-30127193 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-30341129

13S03W-30478842CarlsbadEscondidoCreekSanElijo- 

13S03W-30485465CarlsbadEscondidoCreekSanElijo- 

13S03W-30796212 CarlsbadEscondidoCreekSanElijo- 

13S03W-31350214 CarlsbadEscondidoCreekSanElijo- 

13S03W-31521280SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-31706750 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-31706751 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-321309 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-321085066SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-32127383 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-32456443 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-32479051SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-33100647SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33126968

13S03W-33126999

13S03W-33158250SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33158253 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33158275 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33203818 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33221762SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33221779 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33222615 SanDieguitoSolonaBeachRanchoSantaFe9-12
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13S03W-33288131 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33353077 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33370090 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33401625SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33445758 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33445759 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33505708 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33518242SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33534874 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33541074 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-349392-- RanchoSantaFe9-12

13S03W-34217389 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-34217400 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-34288099 SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-34344552SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-34344553 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-34776392 SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-35287976 CarlsbadEscondidoCreekSanElijo- 

13S03W-366259CarlsbadSanMarcosBatiquitos- 

13S03W-36478038 CarlsbadSanMarcosBatiquitos- 

13S04W-11529483CarlsbadSanMarcosBatiquitos- 

13S04W-11529484CarlsbadSanMarcosBatiquitos- 

13S04W-12429499CarlsbadSanMarcosBatiquitos- 

13S04W-13182935CarlsbadEscondidoCreekSanElijo- 

13S04W-13182936CarlsbadEscondidoCreekSanElijo- 

13S04W-13182937CarlsbadSanMarcosBatiquitos- 

13S04W-13574731CarlsbadEscondidoCreekSanElijo- 

13S04W-13574731CarlsbadEscondidoCreekSanElijo- 

13S04W-13574731CarlsbadEscondidoCreekSanElijo- 

13S04W-13574731CarlsbadEscondidoCreekSanElijo- 

13S04W-13574731CarlsbadEscondidoCreekSanElijo- 

13S04W-13584821CarlsbadEscondidoCreekSanElijo9-23

13S04W-13703180CarlsbadEscondidoCreekSanElijo- 

13S04W-14182939CarlsbadSanMarcosBatiquitos- 

13S04W-14539708CarlsbadSanMarcosBatiquitos- 

13S04W-14539709CarlsbadSanMarcosBatiquitos- 

13S04W-14539710CarlsbadSanMarcosBatiquitos- 

13S04W-14539711CarlsbadSanMarcosBatiquitos- 

13S04W-14729389CarlsbadSanMarcosBatiquitos- 

13S04W-14729390CarlsbadSanMarcosBatiquitos- 

13S04W-14729391CarlsbadSanMarcosBatiquitos- 

13S04W-1466186CarlsbadSanMarcosBatiquitos- 

13S04W-1466188CarlsbadSanMarcosBatiquitos- 
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13S04W-1466189CarlsbadSanMarcosBatiquitos- 

13S04W-1466190CarlsbadEscondidoCreekSanElijo- 

13S04W-1466191CarlsbadSanMarcosBatiquitos- 

13S04W-15182940CarlsbadSanMarcosBatiquitos- 

13S04W-1512509CarlsbadSanMarcosBatiquitos- 

13S04W-1512510CarlsbadSanMarcosBatiquitos- 

13S04W-1512511CarlsbadSanMarcosBatiquitos- 

13S04W-1512512CarlsbadSanMarcosBatiquitos- 

13S04W-23742749CarlsbadEscondidoCreekSanElijo- 

13S04W-23742750CarlsbadEscondidoCreekSanElijo- 

13S04W-23742751CarlsbadEscondidoCreekSanElijo- 

13S04W-23742752CarlsbadEscondidoCreekSanElijo- 

13S04W-23742753CarlsbadEscondidoCreekSanElijo- 

13S04W-23742754CarlsbadEscondidoCreekSanElijo- 

13S04W-23742755CarlsbadEscondidoCreekSanElijo- 

13S04W-23742756CarlsbadEscondidoCreekSanElijo- 

13S04W-24576168CarlsbadEscondidoCreekSanElijo9-23

13S04W-25478631CarlsbadEscondidoCreekSanElijo- 

13S04W-26328078CarlsbadEscondidoCreekSanElijo- 

13S04W-27903426CarlsbadEscondidoCreekSanElijo- 

13S04W-27439889CarlsbadEscondidoCreekSanElijo- 

13S04W-27439890CarlsbadEscondidoCreekSanElijo- 

13S04W-27439891CarlsbadEscondidoCreekSanElijo- 

13S04W-27463750CarlsbadEscondidoCreekSanElijo- 

13S04W-36575192SanDieguitoSolonaBeachRanchoSantaFe- 

13S04W-36745365CarlsbadEscondidoCreekSanElijo9-23

14S02W-06491735SanDieguitoHodgesGreen- 

14S03W-01396132SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-01396133SanDieguitoSolonaBeachRanchoSantaFe9-12

14S03W-01396134SanDieguitoSolonaBeachRanchoSantaFe9-12

14S03W-03487220SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-03776373SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-04505668SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-04729037SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-04752208SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-05- SanDieguitoSolonaBeachRanchoSantaFe9-12

14S03W-05100304SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-051085483SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-051085484SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-051085485SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-05126966---- 

14S03W-05223233---- 

14S03W-05775959SanDieguitoSolonaBeachRanchoSantaFe- 
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14S03W-05775964SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-06126630SanDieguitoSolonaBeachRanchoSantaFe9-12

14S03W-06126635SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-0635303SanDieguitoSolonaBeachRanchoSantaFe9-12

14S03W-06401739---- 

14S03W-06401740---- 

14S03W-06477604---- 

14S03W-06578471---- 

14S03W-07159885---- 

14S03W-07240796---- 

14S03W-10341149---- 

14S03W-116400SanDieguitoSolonaBeachRanchoSantaFe- 

14S03W-11776388PenasquitosMiramarReservoirMiramarReservoir- 

14S03W-1815455PenasquitosMiramarReservoirMiramarReservoir- 

14S04W-01183007SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-01183008SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-01183009SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-01183010SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-021085454SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-021085455SanDieguitoSolonaBeachRanchoSantaFe9-12

14S04W-021085456SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-02440911SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-02440912SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-02440913SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-02440914SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-02440915SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-02440916SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-02440917SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-0221338SanDieguitoSolonaBeachRanchoSantaFe9-12

14S04W-0221339SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-0221340SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-0221341SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-11270537SanDieguitoSolonaBeachRanchoSantaFe9-12

14S04W-11477924SanDieguitoSolonaBeachRanchoSantaFe9-12

14S04W-11490842SanDieguitoSolonaBeachRanchoSantaFe9-12

14S04W-1334844PenasquitosMiramarReservoirMiramarReservoir- 

14S04W-1334845PenasquitosMiramarReservoirMiramarReservoir- 

14S04W-1334846PenasquitosMiramarReservoirMiramarReservoir- 

14S04W-1334847PenasquitosMiramarReservoirMiramarReservoir- 

14S04W-14439411SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14439433SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14439434SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14439435SanDieguitoSolonaBeachRanchoSantaFe- 
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14S04W-14439436SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14439437SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14439438SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14446195SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14446196SanDieguitoSolonaBeachRanchoSantaFe- 

14S04W-14446197SanDieguitoSolonaBeachRanchoSantaFe- 
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INFORMATIONOFSANDIEGUITOVALLEYWELL

SanDieguitoCreekProjectUpdate
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WellWellDepthDepthDepthWellStaticScreenScreenEstimatedDrawdownTest
IDNo.BoringFirstWaterStaticWaterElevationWaterElv. IntervalLengthYieldLength

feetbgsfeetbgsfeetbgsfeetmslfeetmslfeetfeetgpmfeethours

13S03W-21G158219120053150120- 30994-1200206300-- 

13S03W-221301536208080250170360-56020043-- 

13S03W-25J110458317386- 4600--- 15-- 

13S03W-27J192832300- 16060- 100----- 

13S03W-28D10030188494440- 44911508036

13S03W-28N100277125898960- 2992-12230--- 

13S03W-28N28812480- 18604240-8040--- 

13S03W-30K18042212103709010010800-120040050-- 

13S03W-31L943790460188126260134-- 20-- 

13S03W-32GA479051167- 909000-16716720-- 

13S03W-32H11309150- 7040- 3089-94, 114-124, 137-1435, 10, 675-- 

13S03W-32H1487603125- 35501540-8040250-- 

13S03W-32JA6018413899302160-12060800-- 

13S03W-32JB277290110292930168-10840--- 

13S03W-32JC35150012056557065-- 1000-- 

13S03W-32R3100306110806825018276-84, 90-1108, 20600-- 

13S03W-33BA19275886-- 50- 45-8540--- 

13S03W-33CA1582531013518402268-98301100178

13S03W-33CB2038181054027401365-1054080538

13S03W-33C5- 130-- 40- 40-13090--- 

13S03W-33C5- 130-- 40------ 

13S03W-33C7100647120- 30401067-97301000-- 

13S03W-33EA221762130- 20402097-12730500188

13S03W-33FA2217791603522502895-135408005812

13S03W-33FB353077150504250885-12540800388

13S03W-33G32173701102218301260-10040300626

13S03W-33A1- 136133630- 6-- 1100-- 

13S03W-33L6126968123---- 85-123381100204

13S03W-33L72173891002517402360-100404506312

13S03W-33L82174001301813402783-1203710007212

13S03W-33LC2627341254530- 1560-12262--- 

13S03W-33LD44575890504330- 1350-9040225304

13S03W-33LE50570895- 4330- 1355-954080504

13S03W-33M2127383119-- 50- 39-59, 93-11820, 25250-- 

13S03W-33MB2599171601515301520-100, 140-16080, 2065-- 

13S03W-33MC459837120604530- 1570-10030150603

13S03W-33MD518242110- 2530520-11090175-- 

13S03W-33N1536751203316402440-12080200-- 

13S03W-33NB158250922515301537-8750162654

13S03W-33NC288099134- 7030- 4090-13040--- 

13S03W-33ND445759127504530- 1565-12358250304

13S03W-33PA158275124604240- 290-12030800208

13S03W-33PB61332153- 5540- 1573-13360--- 

13S03W-33RA2226151401515301560-100401000-- 

13S03W-33RA456443105- 2230852-92402500-- 

14S03W-5CD7759591201512301850-11060200304

14S03W-5H2126966125---- 85-12540600388

14S03W-6LA126635180-- 20------ 

14S03W-6PA126630117-- 10------ 

14S03W-6Q235303120- 5440- 14-- 600-- 

14S03W-7BA159885332- 4630- 16149-174, 195-214, 268-32225, 19, 5475-- 

14S03W-7C2- 140-- 10------ 

14S03W-7C3- 158-- 10- 92-106, 138-15014, 12--- 

14S03W-7C4- 186-- 10------ 

L



22354114S03W-7E272- 610452-722060-- 

14S03W-7K3112- 33230120- 23040819752-11260- 

14S03W-7LA223526120- 1420660-1206075-- 

14S03W-7LC4588365302215200- 15270-36595120- 

14S03W-8C1- 153-- 340------ 

6014S04W-11943692400- 10--- 25-- 

48760664- 2213010824-6440100-- 

395649770-- 130--- 145-- 

350214284909014050--- 155- 

L



TABLE6
GEOLOGYOFSANDIEGUITOVALLEYWELLS

5 Ü
a/ b 

WellWellWellholeDepthtoBasment
SectionLogGeologyBasmentRockGeology

feet- 

0-52White/GreyClay, 52-76WhtieClay, 76-154GreyClay, 154-172Clayw/Cobbles, 172-217
13S03W-21G158219GreyShale217Black/PurpleVolcanicRock

0-18Grey-BrownSiltyFine-MediumSandw/Gravel, 18-160Green-BrownClaeySiltyFineSand
w/Gravel, 16-620Grey-BrwonFine-MediumSand13S03W-22130153-- 

1045830-4Soil, 4-18DecomposedGneiss18Gneiss13S03W-25J1

928320-28DecomposedGranite13S03W-27J128Granite

0-49DarkSoil, 49-58CoarseSand, 58-88FineSand & Silt13S03W-28D100301-- 

13S03W-28N1002770-70Clay, 70-122Sand & Gravel, 122-125BlueClay-- 

0-21GreyfineSandw/ Clay, 21-32MediumSand, 32-58GreyFinesandw/Clay, 58-80Grey
13S03W-28N288124MediumSandw/Rocks-- 

0-12BrownSandyClay, 12-46BrownClay, 46-64BrownSandyClay, 64-77BrownClay, 77-149
13S03W-30K180422BlueClayw/Sand, 149-175BlueClay175BlackIgneousRock

0-14Sand & Clay, 14-96Clay & Sandstone, 96-98Sandstone, 98-290Clay & BrownSandstone13S03W-31L943790290BrownGranite
0-3BrownSandstone, 3-14TanSandstone, 14-47InterbeddedSandstone & Shale, 47-65Brown
Sandstonew/Pebbles, 65-85Black/BrownMarineSediment, 85-88Black/BrownMarineSediment

13S03W-32GA479051w/Pebbles, 88-150Black/BrownMarineSediment, 150-154Pebbles154BlackVolcanicRock

0-5Red-BrownClayeySand, 5-110Fine-CoarseSand, 110-143GreyFine-CoarseSand, 143-150
Blue/GreenClay13S03W-32H11309-- 

0-15TopSoil, 15-50FineSandw/BrownClay, 50-60Medium-CoarseSandw/Clay, 60-80Coarse
Sandw/Clay, 80-102Fine-MediumSandw/Clay, 102-122Mud & BlackClay13S03W-32H1487603122Granite

0-30Silt, 30-38SiltyClay, 38-40Sand, 40-70SiltyClay, 70-120Sand, 120-135Clay & Cobbles,  
135-138BlueClay13S03W-32JA60184-- 
0-7TopSoil, 7-13Sand & Boulders, 13-35BrownMediumSandw/ Clay, 35-46BrownMedium
Sand, 46-48Clay, 49-65GreyMediumSand, 65-78Cobble, MediumSand & Clay, 78-105Coarse
Sand, 105-110Sand & Boulders13S03W-32JB277290-- 

0-300Alluvial13S03W-32JC351500300Metavolcanics

0-25GreySand, 25-35BlackSilt, 35-60BrownClay, 60-76BrownSandyClay, 76-84BrownSand,  
84-90BlackSilt, 90-110Sand & Gravel13S03W-32R3100306-- 

0-3Silt & Sand, 3-90BlackSilt, 90-100Sand & Gravel, 100-118BlackSilt, 118-119Rock, 119-124
13S03W-33A1- BlackSilt, 124-134Gravel, 134-136BlueClay-- 

0-3TopSoil, 4-13BrownFineSand, 13-31BrownMediumSand, 31-35Clay & BrownFineSand,  
35-44BrownMediumSandw/Clay, 44-49GreyMediumGravel, 50-69GreyMediumSand

13S3W-33BA192758w/Rocks, 69-77MediumGravel & Boulders, 77-85Boulders86BlackGranite

0-20SiltandSand, 20-80Sand, Bouldersw/Clay, 80-82GreyRock, 82-130Sand & Boulders13S03W-33C5--- 

0-20SiltandSand, 20-80Sand, Bouldersw/Clay, 80-82GreyRock, 82-130Sand & Boulders13S03W-33C5--- 

0-65BrownFineSiltySand, 65-75BrownFine-CoarseSand, 75-100BrownFine-CoarseSand &  
Gravel, 100-110BrownCementedSand & Boulders13S03W-33C7100647110GraneticRock

0-22BrownFineSiltySand, 22-65GreyFineSiltySand, 65-98GreyFine-CoarseSandw/Rocks.  
98-101Boulders13S03W-33CA158253-- 

0-60FineSand & Silt, 60-95GreyPartlyCementedFine-CoarseSandw/Boulders13S03W-33CB20381895BlackGranite

0-55BlackFineSand, 55-85BlackFineSiltySand, 85-100GreyFine-CoarseSand, 100-130Grey
13S03W-33EA221762Fine-CoarseSandw/Boulders-- 

0-55FineGrainedSand, 55-85BlackFineSilt & Sand, 85-105GreyFine-CoarseSandw/Rocks,  
13S03W-33FA221779105-135PartlyCementedSand & Boulders, 135-160Green/GreyClayw/Cobble-- 

0-55FineGrainedSand, 55-85BlackFineSilt & Sand, 85-105GreyFine-CoarseSandw/Rocks,  
13S03W-33FB353077105-130PartlyCementedSand & Boulders, 130-150Green/GreyClayw/Cobble-- 

0-30Fine-CoarseSandw/Gravel, 30-60SiltySand, 60-110Fine-CoarseSandw/Gravel13S3W-33G3217370-- 
0-18Sand, 18-22Clay, 22-30Sand, 30-36Clay, 36-47Sand, 47-49Clay, 49-60Sand, 60-80Clay,  
80-86Sand, 86-91Rock, 91-97Clay, 97-106CoarseSand, 106-111Clay, 111-119Sand, 119-123
Clay13S03W-33L6126968-- 

0-20Fine-CoarseSand, 20-60FineSandw/Rocks, 60-100Fine-CoarseSand13S03W-33L7217389-- 

0-80FineSand, 80-90Fine-CoarseSand, 90-130Sand, Gravel & Boulders13S03W-33L8217400-- 

0-90FineSand, 90-105MediumSand, 105-110WeatheredRock, 110-125Clay13S03W-33LC262734-- 

0-30Brown-GreyFine-CoarseSand, 30-80Fine-CoarsePartlyCementedSand, 80-90Cemented
Boulders13S03W-33LD445758-- 

L



TABLE6
GEOLOGYOFSANDIEGUITOVALLEYWELLS

5 Ü
a/ b 

WellWellWellholeDepthtoBasment
SectionLogGeologyBasmentRockGeology

feet- 

0-50BrownFineGrainedSilt & Sand, 50-90GreyFine-CoarsePartlyCementedSand, 90-95Grey
13S03W-33LE505708CementedConglomerate-- 

61-69SandyClay & Rocks, 69-76Blue-GreenSandyClay, 76-77Blue-GreenClayw/Rocks, 77-92
Blue-GreenSandyClayw/Rocks, 92-94Sand, 94-109Blue-GreenSandyClay, 109-119Blue- 

13S03W-33M2127383GreenClayeySand-- 

0-14TopSoil, 14-102CoarseSand & Gravel, 102-141BlueClay, 141-155CoarseSand & Gravel,  
155-160GreyGranite13S03W-33MB259917-- 

0-40BrownFine-CoarseSand, 40-55GreyFineSand, 55-70PartlyCementedSand, 70-83
Medium-CoarseSand, 83-96GreyPartlyCementedSand & Boulders, 96-120Blue/GreyClay13S03W-33MC459837-- 

0-3Sand, 3-4ArtificalFill, 4-38FineSand, 38-57Sandw/Cobbles, 57-75MarineSediment, 75-95
MarineSedimentw/WhiteClay, 95-110MarineSedimentw/GreenClay13S03W-33MD518242-- 
0-27BrownFineSand, 27-33CobbleRock, 33-55BrownMeidumSand, 55-57Cobble, 57-64
BrownClayw/Rocks, 64-74BlueClay, 74-80Medium-CoarseGravelw/BrownSand, 80-97Blue
Clay, 97-105Fine-MediumSand, 105-111BlueClay13S03W-33N153675111Bedrock

0-20BrownFineSiltySand, 20-45BrownFine-CoarseSandw/Cobble, 45-82Green/GreyClayey
Sand & Cobble, 82-92Green/GreyClay & Cobble13S03W-33NB158250-- 

0-44Clay & FineSand, 44-59SiltySand, 59-74SiltySand & Clay, 74-89Sand, Clay & Boulders,  
13S03W-33NC28809989-104GreyMediumSand & Boulders, 104-130MediumSand & Boulders130Granodiorite

0-40Brown-GreyFine-CoarseSand, 40-67GreyFine-CoarsePartlyCementedSand, 67-93Grey
13S03W-33ND445759Fine-CoarseSand, 93-117GreyPartlyCementedSand & Boulders, 117-127CementedCobble-- 

0-20BrownFineSand, Gravel & Silt, 20-75BlackFineSand, Gravel & Silt, 75-79GreyFine- 
CoarseSand, 79-100GreyFine-CoarseSandw/Clay, 100-120GreyCoarseSand, 120-124

13S03W-33PA158275Boulders-- 

0-20GreySiltySand, 20-35GreySiltySand & Clay, 35-50GreyMediumSand, Clay & Boulders,  
50-70GreyMediumSand & Clay, 71-133GreyMediumSand & Boulders, 133-153GreyClay13S03W-33PB61332-- 
0-20GreyFineSand, 20-30CoarseSand, 30-38RedClay & Gravel, 38-50GreySoftSand, 50-60
GreyCoarseSand, 60-75GreyMediumSand, 75-87GreyCoarseSand, 87-90GreySand, 90-105
GreyMediumSand13S03W-33RA456443-- 
0-7Sand, 7-13Boulders & Sand, 13-35Gravel & BrownClay, 35-45Sand, 45-46Clay, 46-65
Sand, 65-78Clay & Cobble, 78-105CoarseSand, 105-110CobbleandRock, 110-114Rock, 114- 
140BlueClay13S03W-33RA222615-- 
0-15BrownFineSand & Silt, 15-30BrownFineSand, 30-70BlackSiltySand, 70-85BlackFine- 
CoarseSand, 85-100BlackFine-CoarseClayeySand, 100-110BlackCoarseSand, 110-120Grey
Clay14S03W-5CD775959-- 

0-14Sand, 14-22Clay, 22-34Sand, 34-41Clay, 41-60Sand, 60-68Clay, 68-74CoarseSand, 74- 
14S03W-5H212696686Clay, 86-93CoarseSand, 93-100Clay, 100-106Sand, 106-108Clay, 108-125CoarseSand-- 

0-3SiltySand, 3-22VeryFineSandw/ ClayandSilt, 22-95Black-BrownMud, 95-180Fine-Coarse
14S03W-6LA126635Sand-- 

0-4VeryFineSiltySand, 4-28VeryFineSandw/Clay, 28-102Black-BrownSiltyMudstone, 102- 
14S03W-6PA126630111CementedSandandCobblew/Clay & Silt, 111-117WhiteClay-- 

0-20Silt, 20-60Clay, 60-96Sand, 96-108Gravel & Sand, 108-120Rock14S03W-6Q235303-- 
0-19RedMarineSediments, 19-21Sand, 21-45Yellow-GreenMarineSediment, 45-85Green
MarineSediment, 85-87Sandstone, 87-148GreenMarineSediment, 148-167TanSandstone, 167- 
169Sand, 169-245Green-Grey/PurpleClay, 245-269Green-GreyClay, 269-274Clayw/Sand, 274- 
277CoarseSand, 277-291GreenMarineSediment, 291-305ClayeySand, 305-332Marine
Sedment14S03W-7BA159885-- 

0-4SandySoil, 4-22BlueSand, 22-56BlueMud, 56-106BlueSandyClay, 106-112Coarse
Gravel, 112-120GreyClay, 120-122Boulders, 122-138SandyClay, 138-140BlueShale14S03W-7C2--- 
0-3SandySoil, 3-20BlueSandyClay, 20-62BlueMud, 62-88BrownSandyClay, 88-106Coarse
Sand & Gravel, 106-116BlueSandyClay, 116-120BrownFineSand, 120-138BrownCoarse
Sand, 138-150YellowCoarseSand & Gravel, 150-152BlackSandyClay, 152-158Blue

14S03W-7C3- Sandstone-- 
0-2Soil, 2-12SandyClay, 12-68BlueSandyClay, 68-82BlueClay, 82-92BrownClay, 92-109
GreySandstone, 109-110GreyShale, 110-115BlueSand, 115-118BlueClay, 118-129BlackFine
Sand, 129-130BlueClay, 130-143BlueCoarseSand, 143-156BlueClay, 156-180BlueFine
Sand, 180-186BlueSandstone& Shale14S03W-7C4--- 

0-2ArtificalFill, 2-7Sand, 7-15Silt, 15-27Sand/Silt, 27-43Silt, 43-52SiltySand, 52-72Sand14S03W-7E2223541-- 

14S03W-7K32304080-2SiltySand, 2-48Med-CoarseSandw/Silt & Clay, 48-104Med-CoarseSandw/Gravel & Cobble104BlackVolcanicRock

0-19Fine-CoarseSand, 19-33SiltySand, 33-73Sand & Gravel, 73-118Sand & Gravelw/Grey
14S03W-7LA223526Silt, 118-120Blue, GreenMudstone & Clay-- 

14S03W-7LC45880-185Yellow/BrownSandstone, 185-365Blue-Green/GreyShale-- 

0-33TopSoil, 33-63Silt & Shale, 63-153Sand14S03W-8C1-- 

0-2TopSoil, 2-20Sand, 20-40Sandstone & WhiteClay, 40-120Clay & Sand, 120-220BlueClay14S04W-11943692220Black/WhiteGranite

0-4FineSand, 4-35FineSandw/Clay, 35-41MediumSandw/Clay, 41-45MediumCemented
Sandw/RedClay, 45-60MediumCementedSand, 60-64Rock487606-- 

395649UNKNOWN, 1stpageismissing64-479- 

L
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5 Ü
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WellWellWellholeDepthtoBasment
SectionLogGeologyBasmentRockGeology

feet- 
0-5TanShale, 5-7TanSandyShale, 7-10TanSand, 10-22RedClayw/GreenClay, 22-25Clay,  
25-45TanSandstonew/GreenClay, 45-48TanSandstonew/Shale, 48-53GreenShale, 53-54
Red-TanShale, 54-59TanSand, 59-62Sandw/GreyClay, 62-66GreyShale, 66-77Tan
Sandstone, 77-80Gravel, 80-88PinkSandstone, 88-91GreyShale, 91-94GreySandyShale, 94- 
101Sandstonew/Gravel, 101-104GreenSandyClay, 104-115GreenSandyShale, 115-125
Green-GreySandw/Gravel, 125-130CoarseSand, 130-149GreyCoarseSand, 149-153Gravel,  
153-167GreyShale, 167-187GreyShale, 187-246BlackShale, 246-283Sand283QuartzDiorite350214

L



TABLE7
LOCATIONOFSANDIEGUITOALLEYWELLSINWGS1984UTMZONE11S

5 Ü
a/ b 

WellWellAcreEastingNorthingStreetCity
SectionLogParcelLocationLocationAddress

13S03W-21G158219- 479981136540875539ViaDeLaCumbreRanchoSantaFe

13S03W-22130153- 482910136546337008ElVueloDelEsteRanchoSantaFe

13S03W-25J110458353920413649729LakeCuyamaca Julian

9283213S03W-27J1- 48370313652842ZumaqueStreetRanchoSantaFe

13S03W-28D100301269-030-2548213413652633ViaALaCasa & ElSicomoroRanchoSantaFe

13S03W-28N100277269-171-184823301365212117040CircaDelNorteRanchoSantaFe

13S03W-28N288124269-171-184823131365213117040CircaDelNorteRanchoSantaFe

13S03W-30K180422- 47866413652680ElAcebo & RamblaDaLasFloresRanchoSantaFe

13S03W-31L943790268-220-334787691365140715880ElCaminoRealRanchoSantaFe

13S03W-32GA479051268-280-204802071365159116025ViaDelAlbaRanchoSantaFe

13S03W-32H11309- 4805681365157016039ViaDelAlbaRanchoSantaFe

13S03W-32H1487603268-280-0648048813651787CalzadaDelBosque & ViaDeLaValle RanchoSantaFe

13S03W-32JA60184- 48074013651168ElApajo & ViaDeLaValleRanchoSantaFe

13S03W-32JB277290- 48073213651113ElApajo & ViaDeLaValleRanchoSantaFe

13S03W-32JC351500- 48037013651958CalzadaDelBosque & ViaDeLaValleRanchoSantaFe

13S03W-32R3100306- 48139513653863PaseoDelicias & ViaDeLaValleRanchoSantaFe

13S03W-33A1-- 48147513651007ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33BA192758- 4820001365184216003ViaDeSantaFeRanchoSantaFe

13S03W-33C5-- 48139713651813CalzadaDelBosque & ViaDeLaValle RanchoSantaFe

13S03W-33C5-- 48138213651815CalzadaDelBosque & ViaDeSantaFeRoadDelMar

13S03W-33C7100647268-320-0148134913651842CalzadaDelBosque & ViaDeLaValle RanchoSantaFe

13S03W-33CA158253268-320-0248138913651817CalzadaDelBosque & ViaDeLaValle RanchoSantaFe

13S03W-33CB203818268-320-0248145513651875CalzadaDelBosque & ViaDeLaValle RanchoSantaFe

13S03W-33EA221762268-320-0348122313651268ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33FA221779- 48136713651505ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33FB353077- 48136713651505ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33G3217370- 48168413651728ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33L6126968302-080-10---- 

13S03W-33L7217389269-071-0748166413651187ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33L8217400269-080-0148152013650838ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33LC262734269-080-244812751365108415719ViaDeSantaFeRanchoSantaFe

13S03W-33LD445758269-080-154812571365099015663ViaDeSantaFeRanchoSantaFe

13S03W-33LE505708269-080-224813271365117015747ViaDeSantaFeRanchoSantaFe

13S03W-33M2127383302-080-1448072813649478SanDieguitoRoadDelMar

13S03W-33MB259917268-310-064810401365112115616ViaDeSantaFeDelMar

13S03W-33MC459837269-080-214812441365120515743ViaDeSantaFeRanchoSantaFe

13S03W-33MD518242268-310-17481072136511456045ElApajoRanchoSantaFe

13S03W-33N153675- 4815201365032215530ViaDeSantaFeRanchoSantaFe

13S03W-33RA222615302-080-01448073213651154ElApajo & ViaDeLaValleRanchoSantaFe

13S03W-33RA456443- 48063413650740ViaValleVerdeRanchoSantaFe

13S03W-33NB158250268-310-0948117713650761ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33NC288099268-31-1548101713650613ViaDeSantaFeRanchoSantaFe

13S03W-33ND445759269-080-194811281365081715557ViaDeSantaFeRanchoSantaFe

13S03W-33PA158275- 48152413650733ElApajo & ViaDeSantaFeRanchoSantaFe

13S03W-33PB61332269-080-12481381136509856233ElApajoDelMar

14S03W-5CD775959730-146-0747975513649579ViaDeLaValle & ElCaminoRealRanchoSantaFe

14S03W-5H2126966302-080-12---- 

14S03W-6LA126635- 47872513649330ViaDeLaValle & ElCaminoRealDelMar

14S03W-6PA126630- 47845213648886ViaDeLaValle & ElCaminoRealDelMar

14S03W-6Q235303- 48052613651859CalzadaDelBosque & ViaDeLaValle RanchoSantaFe

14S03W-7BA159885- 4806711364895414333SanDieguitoRoad- 

14S03W-7C2-- 47874613648962SanDieguitoRoad & ElCaminoReal- 

14S03W-7C3-- 47851813648861SanDieguitoRoad & ElCaminoReal- 

14S03W-7C4-- 47848813648883SanDieguitoRoad & ElCaminoReal- 

14S03W-7E2223541- 47835013648954ElCaminoRealRanchoSantaFe

14S03W-7K3230408- 4782261364608813985ElCaminoReal- 

14S03W-7LA223526- 47851613648639SanDieguitoRoad & ElCaminoRealDelMar

14S03W-7LC4588- 47815113646235ElCaminoRealDelMar

14S03W-8C1- 48504913649521CaminoDelSur- 

14S04W-11943692299-200-64475823136475511854SanDieguitoRoadDelMar

L



487606269-171-21482705136525135990CalleCamposecoRanchoSantaFe

395649269-171-21482671136525115990CalleCamposecoRanchoSantaFe

477923136522004538ViaGaviota350214- RanchoSantaFe

L
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13S03W-21G158219CarlsbadEscondidoCreekSanElijo- 

13S03W-22130153SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-25J1104583SanDiegoBoulderCreekCuyamaca- 

9283213S03W-27J1SanDieguitoSolonaBeachRanchoSantaFe- 

13S3W-28D100301SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-28N100277SanDieguitoSolonaBeachRanchoSantaFe- 

13S3W-28N288124SanDieguitoSolonaBeachRanchoSantaFe- 

13S03W-30K180422CarlsbadEscondidoCreekSanElijo- 

13S3W-31L943790SanDieguitoSolonaBeachRanchoSantaFe- 

13S3W-32GA479051SanDieguitoSolonaBeachRanchoSantaFe- 

13S3W-32H11309SanDieguitoSolonaBeachRanchoSantaFe- 

13S3W-32H1487603SanDieguitoSolonaBeachRanchoSantaFe- 

13S3W-32JA60184SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-32JB277290SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-32JC351500SanDieguitoSolonaBeachRanchoSantaFe- 

13S3W-32R3100306CarlsbadEscondidoCreekSanElijo- 

13S3W-33A1- SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33BA192758SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33C5- SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33C5- SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33C7100647SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33CA158253SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33CB203818SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33EA221762SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33FA221779SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33FB353077SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33G3217370SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33L6126968---- 

13S3W-33L7217389SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33L8217400SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33LC262734SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33LD445758SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33LE505708SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33M2127383SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33MB259917SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33MC459837SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33MD518242SanDieguitoSolonaBeachRanchoSantaFe9-12

13S03W-33N153675SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33NB158250SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33NC288099SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33ND445759SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33PA158275SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33PB61332SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33RA222615SanDieguitoSolonaBeachRanchoSantaFe9-12

13S3W-33RA456443SanDieguitoSolonaBeachRanchoSantaFe- 

14S3W-5CD775959SanDieguitoSolonaBeachRanchoSantaFe- 

14S3W-5H2126966---- 

14S3W-6LA126635SanDieguitoSolonaBeachRanchoSantaFe- 

L
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HYDROLOGICAREASOFSANDIEGUITOVALLEY
5 Ü

a/ b 

WellWellHydrlogicHydrologicHydrologicGroundwater
Section / IDLogNo. UnitAreaSubareaBasin

14S3W-6PA126630SanDieguitoSolonaBeachRanchoSantaFe9-12

14S3W-6Q235303SanDieguitoSolonaBeachRanchoSantaFe- 

14S3W-7BA159885SanDieguitoSolonaBeachRanchoSantaFe9-12

14S3W-7C2- SanDieguitoSolonaBeachRanchoSantaFe9-12

14S3W-7C3- SanDieguitoSolonaBeachRanchoSantaFe9-12

14S3W-7C4- SanDieguitoSolonaBeachRanchoSantaFe9-12

14S3W-7E2223541SanDieguitoSolonaBeachRanchoSantaFe9-12

14S3W-7K3230408CarlsbadEscondidoCreekSanElijo- 

14S3W-7LA223526SanDieguitoSolonaBeachRanchoSantaFe9-12

14S3W-7LC4588CarlsbadEscondidoCreekRanchoSantaFe- 

14S3W-8C1- SanDieguitoSolonaBeachRanchoSantaFe- 

14S4W-11943692SanDieguitoSolonaBeachRanchoSantaFe9-12

487606SanDieguitoSolonaBeachRanchoSantaFe- 

395649SanDieguitoSolonaBeachRanchoSantaFe- 

SanElijo- 350214CarlsbadEscondidoCreek

L



TABLE9
SUMMARYOFHYDRAULICPROPERTIESOFAQUIFERS

SanElijoValleyandSanDieguitoCreekProjectUpdate

SMCProjectNo. 50021-03

EstimatedAquiferThicknessStateWell NumberofAquiferWellId EstimatedYieldTestLengthDrawdownSpecificCapacityTransmissivityRequiredfor TDSNumberExtractionWells1.44MMGPD Needed

gpmhoursfeetgpmperfootgpdperfootfeet- ppm

EscondidoCreek13S03W-24K157616852300.17250.005760116

13S03W-18F14621983254408.1312187.501183

Averages165.003.0035.004.156218.752326

SanDieguitoCreek13S03-28D110030115036801.883750.003845

13S03W-33G32173703006624.849677.421492

2038185313S03W-33C48081.513018.874772

7763892005013S03W-33D164.008000.001801

14S03W-0512696660083815.7931578.95461

13S03W-28P1108504760086100.00200000.0071

2217625001813S03W-33M2827.7855555.56261

13S03W-33M1115827580082040.0080000.00181

13S03W-33M3221779800125813.7927586.21522

13S03W-33M435307780083821.0542105.26341

13S03W-33L42174001000127213.8927777.78522

12S01W-31J1463737100086515.3830769.23471

13S03W-33126968110042055.00110000.00131

13S03W-33C3158253110081764.71129411.76111

13S03W-32R14564432500817147.06294117.6551

1582501626513S03W-33L142.494984.622892

21738913S03W-33L345012637.1414285.711011

13S03W-33M5505708804501.603200.004502

13S03W-33M74598371503602.505000.002882

13S03W-33M134457582254307.5015000.00961

44575913S03W-33M142504308.3316666.67861

14S03W-05L17759592004802.505000.002884

Averages593.058.3245.0925.4050794.80281

79621225100LusardiFormation13S03W-30K260.25500.0028807

13S03W-31C14854651842000.09180.008000171350

13S03W-17D24402933030130.0045000.00322

14S03W-04B17290376042800.21428.5733608

13S04W-26P1SDSE47243100.15303.23474910
Averagesw/ohi

lo 30.0011.33193.330.21410.6035078
SantiagoPeakMetavolcanicFractured

RockAquifer12S03W-34M1159090501990.511010.1014263

13S02W-30Q152169510043000.33666.6721605

13S03W-16B1353748286500.004.623120006241

13S03W-28B240274131.4411410.0355.042616353

44562513S03W-28Q110035000.20400.0036008

13S03W-28Q27070593841500.25506.6728427

12S02W-25G14872054565000.09180.00800081

13S03W-03Q14491692063000.07100.0014400289

13S03W-03H27763751189000.0118.33785451572

13S03W-03D13530897542750.27545.4526406

13S02W-24C134918837.52500.751500.0096011

13S02W-24E1349189502163.136250.002303

14S03W-04G15056684065000.08160.00900016

13S03W-16J245590929.545450.05108.261330223

13S03W-17R25217011033000.0366.672160037

13S03W-18H11085062522000.0350.002880049

13S03W-19E110850253046000.05100.0014400255000

13S03W-20M12188994032700.15296.3048609
Averagesw/ohi

andlo 41.404.00414.380.18360.2239988

Notes: 

1gpmdenotesgallonsperminute

2gpddenotesgallonsperday

3ppmdenotespartspermillion

L
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APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

AlbertCourt33BA44.7712/14/1997NMNM

33BA44.775/14/199817.8826.89

33BA44.7711/10/199819.924.87

33BA44.774/15/199918.5226.25

33BA44.7710/14/199920.4224.35

33BA44.776/6/200119.625.17

33BA44.7712/20/200118.726.07

33BA44.776/6/200219.6825.09

33BA44.773/13/200318.2426.53

33BA44.7710/23/200319.425.37

33BA44.773/12/200318.6526.12

ChinoFarms33C743.1612/15/1997NMNM

33C743.164/22/199819.8823.28

33C743.1611/10/199824.4218.74

33C743.164/15/199921.621.56

33C743.1610/14/199925.1118.05

33C743.166/7/200122.8520.31

33C743.1612/20/200122.3420.82

33C743.166/6/200223.2919.87

33C743.163/14/200321.4321.73

33C743.1610/23/200322.7320.43

33C743.163/12/200421.1322.03

FBRHomeownersNo1 (East) 33L734.4312/16/199729.744.69

33L734.434/23/199817.6516.78

33L734.4311/10/199830.663.77

33L734.434/15/199917.9516.48

33L734.4310/14/1999DryDry

33L734.436/5/200129.954.48

33L734.4312/20/200119.2515.18

33L734.436/6/2002> 90Dry

33L734.4310/23/200335.07- 0.64

33L734.433/17/2004NMNM

FBRHomeownersNo2 (west) 33LA34.9412/16/199729.75.24

33LA34.944/22/1998NMNM

33LA34.9411/10/199830.154.79

33LA34.944/15/199917.0517.89

33LA34.9410/14/199944.41- 9.47

33LA34.946/5/200130.94.04

33LA34.9412/20/200119.8315.11

33LA34.946/6/200239.6- 4.66

33LA34.943/20/200318.0116.93

33LA34.9410/23/200335.44- 0.5



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

33LA34.943/17/200419.1815.76

HelenWoodwardAnimalCenter (north) 33K831.8412/15/1997NMNM

33K831.845/14/1998NMNM

33K831.8411/10/199827.464.38

33K831.844/15/199915.3416.5

33K831.8410/14/199940.45- 8.61

33K831.846/5/200127.464.38

33K831.8412/20/200116.6715.17

33K831.846/6/200236.75- 4.91

33K831.843/14/200317.3514.49

33K831.8410/23/200331.740.1

33K831.843/11/200419.7512.09

InternationalFarmsDeepWell28RC46.0512/17/199720.525.55

28RC46.055/15/199814.4531.6

28RC46.0511/10/199816.9429.11

28RC46.054/15/199915.8130.24

28RC46.0510/14/199917.3528.7

28RC46.056/5/200116.129.95

28RC46.0512/20/200116.0530

28RC46.056/6/200215.9530.1

28RC46.053/13/200315.2330.82

28RC46.0510/23/200315.8130.24

28RC46.053/12/200415.0131.04

InternationalFarmsShallowWell28RB52.6212/17/199723.5429.08

28RB52.625/15/199820.5732.05

28RB52.6211/10/199824.328.32

28RB52.624/15/199922.729.92

28RB52.6210/14/199925.3527.27

28RB52.626/5/200122.9829.64

28RB52.6212/20/200122.7529.87

28RB52.626/6/200223.229.42

28RB52.623/13/200322.2230.4

28RB52.6210/23/200322.5830.04

28RB52.623/12/200421.8930.73

MeFarlaneNorth33EA36.6211/10/199829.457.17

33EA36.624/15/199919.317.32

33EA36.6210/14/199945.21- 8.59

33EA36.626/5/2001306.62

33EA36.628/23/200145.2- 8.58

33EA36.6212/20/200120.6815.94

33EA36.622/27/200221.9414.68



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

33EA36.623/21/200220.3116.31

33EA36.624/18/200233.63.02

33EA36.626/6/200241.96- 0.39

33EA36.6210/4/200240.980.59

33EA36.623/13/200326.0115.56

33EA36.625/20/200328.5812.99

33EA36.625/20/200328.6312.94

33EA36.625/20/200325.5815.99

33EA36.625/29/200334.087.49

33EA36.6210/22/200342.56- 0.99

33EA36.623/11/2004338.67

33EA36.623/12/200434.337.34

33EA36.623/12/200434.347.33

MeFarlaneSouth33E236.4611/10/199819.0317.43

33E236.464/15/199916.8819.58

33E236.4610/14/19992016.46

33E236.466/5/200116.919.56

33E236.4612/20/200118.7817.68

33E236.466/6/200217.1419.32

MorganRunEastWell33NC31.1812/16/199728.982.2

33NC31.182/19/199816.214.98

33NC31.182/24/199814.8416.34

33NC31.184/22/199814.5716.61

33NC31.185/14/199823.57.68

33NC31.1811/10/199826.644.54

33NC31.184/15/199914.8516.33

33NC31.1810/14/199935.45- 4.27

33NC31.186/5/200126.244.94

33NC31.188/23/200138.33- 7.15

33NC31.1812/20/200116.2214.96

33NC31.182/19/200217.7313.45

33NC31.182/27/200217.6313.55

33NC31.183/21/200215.9415.24

33NC31.184/18/200222.169.02

33NC31.186/6/200232.59- 1.41

33NC31.1810/4/200232- 0.82

33NC31.183/13/200316.5214.66

33NC31.185/20/200320.1511.03

33NC31.189/30/200328.412.77

33NC31.189/30/200327.53.68

33NC31.1810/20/200322.958.23

33NC31.1810/8/200321.749.44

33NC31.1810/10/200321.259.93



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

33NC31.1810/15/200324.36.88

33NC31.1810/22/200328.32.88

33NC31.183/11/200415.8815.3

33NC31.183/22/200416.1715.01

33NC31.183/23/200417.813.38

33NC31.183/24/200418.2512.93

33NC31.183/25/200416.7414.44

33NC31.183/26/200414.816.38

33NC31.183/27/200413.1518.03

33NC31.183/28/200412.1419.04

33NC31.183/29/200411.419.78

33NC31.183/30/200410.8520.33

33NC31.183/31/200410.720.48

33NC31.184/20/200412.0619.12

33NC31.184/9/200418.1813

MorganRunFairway25H221.1812/15/1997NMNM

5H221.184/15/19983.617.58

5H221.185/18/19986.4214.76

5H221.1811/10/199810.9810.2

5H221.184/15/19993.617.58

5H221.1810/14/199915.635.55

5H221.186/5/20018.8812.3

5H221.038/23/200116.174.86

5H221.0312/20/20014.3216.71

5H221.032/19/20024.7316.3

5H221.033/21/20024.116.93

5H221.034/20/20029.7511.28

5H221.034/20/200210.810.23

5H221.034/18/20027.9213.11

5H221.036/6/200213.747.29

5H221.0310/4/200214.416.62

5H221.033/13/20034.0716.96

5H221.039/30/200311.319.72

5H221.0310/20/20035.0815.95

5H221.0310/8/20033.4217.61

5H221.0310/10/2003318.03

5H221.0310/16/20038.5112.52

5H221.0310/22/20039.6411.39

5H221.033/11/20043.3717.66

5H226.053/23/20049.1116.94

5H226.053/24/20049.2716.78

5H226.053/25/20047.5118.54

5H226.053/26/20046.0619.99

5H226.053/27/20044.6521.4



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

5H226.053/28/20043.9622.09

5H226.053/29/20043.5322.52

5H226.053/30/20043.0323.02

5H226.053/31/20042.8523.2

5H226.054/20/20042.8923.16

5H226.054/9/20041016.05

MorganRunGun32JB29.112/16/199728.041.06

32JB29.12/19/199813.715.4

32JB29.12/24/199812.0817.02

32JB29.14/23/199816.1712.93

32JB29.15/14/199813.3715.73

32JB29.111/10/199821.657.45

32JB29.111/10/199821.657.45

32JB29.14/15/199912.1416.96

32JB29.14/15/199912.1416.96

32JB29.0510/14/199925.353.7

32JB29.056/5/200115.3413.71

32JB29.0512/20/200113.715.35

32JB29.052/15/200214.7714.28

32JB29.052/27/200212.5516.5

32JB29.053/4/200212.3116.74

32JB29.053/21/200212.8516.2

32JB29.054/18/200216.7712.28

32JB29.056/6/200223.555.5

32JB29.053/13/200312.2916.76

32JB29.0510/22/200315.8613.19

32JB28.053/12/200413.7514.3

MorganRunGunR32JD30.786/5/200117.8512.93

32JD30.7812/20/200115.5815.2

32JD30.782/15/200234.62- 3.84

32JD30.782/19/200235.47- 4.69

32JD30.782/27/200214.5116.27

32JD30.783/4/200214.2416.54

32JD30.783/5/200218.212.58

32JD30.783/21/200216.0514.73

32JD30.784/18/200220.710.08

32JD30.786/6/200246.53- 15.75

32JD30.7810/4/200255.38- 24.6

32JD30.783/13/200314.2816.5

32JD30.7810/22/200318.2912.49

32JD30.783/12/2004282.78

32JD30.785/24/200417.8512.93



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

MorganRunNO.3GreenNorth32RB38.8212/16/199738.50.32

32RB38.825/14/199824.2414.58

32RB38.8211/10/199832.416.41

32RB38.824/15/199922.7516.07

32RB38.8210/14/199936.152.67

32RB38.826/5/200127.3111.51

32RB38.8212/20/200124.7214.1

32RB38.826/6/200245.55- 6.73

32RB38.823/13/200323.4115.41

32RB38.8210/22/200327.8910.93

32RB38.823/12/200430.857.97

MorganRunNO.3GreenNorthOld232RA37.328/23/200142.28- 4.96

32RA37.3212/20/200122.414.92

32RA37.323/4/200220.9216.4

32RA37.323/21/200225.2612.06

32RA37.324/18/200231.116.21

32RA37.326/6/200237.57- 0.25

32RA37.2410/4/200236.970.27

32RA37.243/13/200321.0416.2

32RA37.2410/22/200325.4411.8

32RA37.243/12/200424.9412.3

32RA37.243/12/200424.9712.27

ShallowPiezometerP-1P-124.843/12/20025.419.44

P-124.843/13/20025.3119.53

P-124.843/21/20025.1719.67

P-124.844/18/20025.119.74

P-124.846/6/20025.1319.71

P-124.8410/4/20024.9619.88

P-124.843/13/2003519.84

P-124.844/21/20034.6220.22

P-124.845/20/20034.7220.12

P-124.8407/301035.0619.78

P-124.849/28/20035.0119.83

P-124.8409/301035.0519.79

P-124.8410/3/20034.9719.87

P-124.8410/8/20034.8420

P-124.8410/10/20034.8819.96

P-124.8410/15/20035.1219.72

P-124.8410/22/20034.9819.86

P-124.843/12/20044.8619.98

P-124.843/23/20045.0119.83

P-124.843/24/20044.9719.87

P-124.843/25/20044.9419.9



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-124.843/26/20044.9419.9

P-124.843/27/20044.8919.95

P-124.843/28/20047.8616.98

P-124.8403/301044.8919.95

P-124.844/20/20044.8919.95

P-124.844/9/20045.0619.78

P-124.845/6/20045.3519.49

P-124.846/11/20045.3919.45

ShallowPiezometerP-2P-224.553/12/20025.119.45

P-224.553/13/20025.119.45

P-224.553/21/20024.9519.6

P-224.556/6/20024.9419.61

P-224.5510/4/20024.7819.77

P-224.553/13/20034.3120.24

P-224.554/21/20034.4320.12

P-224.5510/22/20034.6219.93

P-224.553/12/20044.5719.98

P-224.553/23/20044.7719.78

P-224.553/24/20044.7819.77

P-224.553/25/20044.7419.81

P-224.553/26/20044.7419.81

P-224.553/27/20044.719.85

P-224.553/28/20044.8619.69

P-224.5503/301044.719.85

P-224.554/20/20044.7419.81

P-224.554/9/20044.8819.67

P-224.555/6/20045.1619.39

P-224.556/11/20045.3319.22

ShallowPiezometerP-3P-325.3911/5/200219.066.33

P-325.3911/8/200218.936.46

P-325.3911/8/200218.856.54

P-325.393/13/20037.4117.98

P-325.394/21/20037.0918.3

P-325.3910/22/20039.4815.91

P-325.3912/23/20037.8217.57

P-325.393/11/20045.5619.83

P-325.393/22/20047.0918.3

P-325.393/23/20047.2718.12

P-325.393/24/20047.3918

P-325.393/25/20047.3118.08

P-325.393/26/20047.3318.06

P-325.393/28/20047.2618.13

P-325.393/30/20047.2818.11



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-325.394/20/20047.517.89

P-325.394/9/20047.3118.08

P-325.395/6/20048.3517.04

P-325.396/11/20049.4415.95

P-325.3912/12/20136.319.09

ShallowPiezometerP-4SP-4S32.2111/5/200216.4715.74

P-4S32.2111/8/200216.4915.72

P-4S32.2111/8/200216.4815.73

P-4S32.213/13/200314.7117.5

P-4S32.214/21/200314.1918.02

P-4S32.219/29/200315.1217.09

P-4S32.2110/3/200315.1717.04

P-4S32.2110/8/200315.1817.03

P-4S32.2110/10/200315.1217.09

P-4S32.2110/15/200315.2117

P-4S32.2110/22/200315.1817.03

P-4S32.2112/5/200314.9617.25

P-4S32.2112/23/200314.8317.38

P-4S32.213/12/200414.1118.1

P-4S32.213/22/200414.0618.15

P-4S32.213/23/200414.0718.14

P-4S32.213/24/200414.0618.15

P-4S32.213/25/200414.0518.16

P-4S32.213/26/200414.0518.16

P-4S32.213/28/200414.0418.17

P-4S32.213/30/200414.0418.17

P-4S32.214/20/200414.0418.17

P-4S32.214/9/200414.0318.18

P-4S32.215/6/200414.2217.99

P-4S32.216/11/200414.5217.69

P-4S32.216/11/200414.5217.69

P-4S32.2112/12/201314.218.01

DeepPiezometerP-4DP-4D31.7711/5/200228.183.59

P-4D31.7711/8/200227.843.93

P-4D31.7711/8/200227.893.88

P-4D31.773/13/200316.215.57

P-4D31.779/29/200323.438.34

P-4D31.7710/3/200319.9311.84

P-4D31.7710/8/200318.912.87

P-4D31.7710/10/200319.2712.5

P-4D31.7710/15/200320.3311.44

P-4D31.7710/22/200322.599.18

P-4D31.7712/5/200317.7714



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-4D31.7712/23/200316.5515.22

P-4D31.773/12/200416.715.07

P-4D31.773/22/200414.0617.71

P-4D31.773/23/200414.0717.7

P-4D31.773/24/200414.0617.71

P-4D31.773/25/200414.0517.72

P-4D31.773/26/200414.0517.72

P-4D31.773/28/200414.0417.73

P-4D31.773/30/200414.0417.73

P-4D31.774/20/200414.0417.73

P-4D31.774/9/200414.0317.74

P-4D31.775/6/200422.49.37

P-4D31.7712/12/201314.6317.14

ShallowPiezometerP-5P-528.794/21/200310.7718.02

P-528.7910/23/200310.8617.93

P-528.7912/23/200310.8717.92

P-528.793/11/200410.6118.18

P-528.793/22/200410.5718.22

P-528.793/23/200410.5918.2

P-528.793/24/200410.5618.23

P-528.793/25/200410.5618.23

P-528.793/26/200410.5518.24

P-528.793/28/200410.5318.26

P-528.793/30/200410.5318.26

P-528.794/20/200410.5218.27

P-528.794/20/200410.5218.27

P-528.794/5/200410.5218.27

P-528,794/8/200410.4818.31

P-528.795/6/200410.418.39

P-528.796/11/200410.4418.35

P-528.7912/12/201310.7118.08

ShallowPiezometerP-6P-628.944/21/200311.1117.83

P-628.947/30/200311.1117.83

P-628.949/26/200311.2917.65

P-628.949/28/200311.2517.69

P-628.949/29/200311.2917.65

P-628.9410/3/200311.317.64

P-628.9410/8/200311.3217.62

P-628.9410/10/200311.2517.69

P-628.9410/15/200311.3617.58

P-628.9410/22/200311.3417.S0

P-628.9412/5/200311.4117.53

P-628.9412/23/200311.4417.5



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-628.943/11/200411.2117.73

P-628.943/12/200411.2117.73

P-628.943/22/200411.1717.77

P-628.943/23/200411.2317.71

P-628.943/24/200411.1917.75

P-628.943/25/200411.217.74

P-628.943/26/200411.217.74

P-628.943/28/200411.1317.81

P-628.943/30/200411.1517.79

P-628.944/1/200411.1317.81

P-628.944/2/200411.1817.7S

P-628.944/5/200411.1517.79

P-628.944/8/200411.1117.83

P-628.944/9/200411.117.84

P-628.945/6/200411.0517.89

P-628.946/11/200411.1417.8

P-628.9412/12/201311.4417.5

ShallowPiezometerP-7P-728.814/21/200310.9217.89

P-728.8110/23/200311.3717.44

P-728.8112/5/200311.3517.4S

P-728.8112/23/200311.4517.36

P-728.813/11/200411.0717.74

P-728.813/22/200411.0417.77

P-728.813/23/200411.1317.68

P-728.813/24/200411.1117.7

P-728.813/25/200411.1117.7

P-728.813/26/200411.1117.7

P-728.813/28/200411.0317.78

P-728.813/30/200411.0617.75

P-728.814/1/200411.0617.75

P-728.814/2/200411.117.71

P-728.814/8/200411.0517.76

P-728.815/6/20041117.81

P-728.816/11/200411.1517.66

P-728.8112/12/201311.7617.05

ShallowPiezometerP-8P-828.164/21/200311.0617.1

P-828.1610/23/200312.1715.99

P-828.1612/23/200311.4916.67

P-828.163/11/200410.417.76

P-828.163/22/200410.4617.7

P-828.163/23/200410.5117.65

P-828.163/24/200410.5317.63

P-828.163/25/200410.5217.64



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-828.163/26/200410.5117.65

P-828.163/28/200410.4117.75

P-828.163/30/200410.3817.78

P-828.164/20/200410.3817.78

P-828.164/22/200410.3517.81

P-828.164/5/200410.3617.8

P-828.164/8/200410.3517.81

P-828.165/6/200410.9517.21

P-828.166/11/200411.4316.73

P-828.1612/12/201310.8217.34

ShallowPiezometerP-9P-933.894/21/200317.6716.22

P-933.896/11/200319.0814.81

P-933.897/8/200319.8514.04

P-933.897/21/200320.3713.52

P-933.8910/23/200320.6913.2

P-933.8912/23/200318.115.79

P-933.893/11/200416.0117.88

P-933.893/22/200416.8217.07

P-933.893/23/200416.8917

P-933.893/24/200416.9916.9

P-933.893/25/200417.0216.87

P-933.893/26/200417.0516.84

P-933.893/28/200417.0816.81

P-933.893/30/200417.0316.86

P-933.894/21/200417.216.69

P-933.894/22/200417.1916.7

P-933.894/5/200416.9816.91

P-933.894/8/200416.9516.94

P-933.895/6/200418.9514.94

P-933.896/11/200420.1913.7

P-933.8912/12/201317.1416.75

ShallowPiezometerP-10P-1030.194/21/200311.4618.73

P-1030.1910/23/200312.118.09

P-1030.1912/23/200312.1518.04

P-1030.193/11/200411.7318.46

P-1030.193/22/200411.7918.4

P-1030.193/23/200411.818.39

P-1030.193/24/200411.7918.4

P-1030.193/26/200411.818.39

P-1030.193/28/200411.7518.44

P-1130.193/30/200411.7818.41

P-1230.194/1/200411.7618.43

P-1330.194/2/200411.7518.44



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-1430.194/5/200411.7218.47

P-1530.195/6/200411.7718.42

P-1630.196/11/200411.818.39

P-1630.1912/12/201310.8219.37

ShallowPiezometerP-11AP-11A22.136/11/20034.6417.49

P-11A22.137/8/20034.6617.47

P-11A22.137/16/20034.7417.39

P-11A22.137/22/20034.7317.4

P-11A22.137/23/20034.7417.39

P-11A22.137/23/20034.7717.36

P-11A22.137/27/20034.8217.31

P-11A22.139/28/20034.817.33

P-11A22.139/30/20034.8317.3

P-11A22.1310/20/20035.0517.08

P-11A22.1311/14/20034.4917.64

P-11A22.1312/5/20034.5617.57

P-11A22.1312/23/20034.4917.64

P-11A22.133/12/20044.2717.86

P-11A22.133/22/20044.3717.76

P-11A22.133/22/20044.4117.72

P-11A22.133/23/20044.4317.7

P-11A22.133/24/20044.4317.7

P-11A22.133/24/20044.417.73

P-11A22.133/25/20044.417.73

P-11A22.133/25/20044.417.73

P-11A22.133/26/20044.3917.74

P-11A22.133/27/20044.3917.74

P-11A22.133/28/20044.417.73

P-11A22.133/29/20044.4217.71

P-11A22.133/30/20044.4417.69

P-11A22.133/31/20044.4517.68

P-11A22.134/1/20044.4617.67

P-11A22.134/9/20044.4617.67

P-11A22.135/6/20044.7617.37

P-11A22.136/11/20044.917.23

IntermediatePiezometerP-11BP-11B22.13/12/20035.3716.73

P-11B22.16/11/20038.4713.63

P-11B22.17/8/20038.4713.63

P-11B22.17/16/20038.9213.18

P-11B22.17/22/20039.4112.69

P-11B22.17/22/20039.7312.37

P-11B22.17/23/20039.8812.22

P-11B22.17/23/200310.0212.08



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-11B22.17/27/20039.9612.14

P-11B22.19/28/20039.8312.27

P-11B22.19/30/20039.8412.26

P-11B22.110/20/20038.6513.45

P-11B22.111/14/200310.2711.83

P-11B22.112/5/20037.7814.32

P-11B22.3612/23/20036.6815.68

P-11B22.13/12/20045.3716.73

P-11B22.13/22/20045.6616.44

P-11B22.13/22/20045.7316.37

P-11B22.13/23/20045.8116.29

P-11B22.13/24/20045.9616.14

P-11B22.13/24/20045.9516.15

P-11B22.13/25/20045.7516.35

P-11B22.13/25/20045.7316.37

P-11B22.13/26/20045.0717.03

P-11B22.13/27/20044.6217.48

P-11B22.13/28/20044.2217.88

P-11B22.13/29/20044.0218.08

P-11B22.103/301043.7518.35

P-11B22.13/31/20043.5518.55

P-11B22.14/21/20043.4418.66

P-11B22.14/9/20045.916.2

P-11B22.15/6/20049.0813.02

P-11B22.16/11/200410.9111.19

DeepPiezometerP-11DP-11D22.136/11/200314.37.83

P-11D22.137/8/200313.538.6

P-11D22.137/16/200315.516.62

P-11D22.137/22/200322.61- 0.48

P-11D22.137/22/200318.963.17

P-11D22.137/23/200318.813.32

P-11D22.137/23/200320.981.15

P-11D22.137/23/200318.963.17

P-11D22.137/27/200317.115.02

P-11D22.139/28/200316.425.71

P-11D22.139/30/200316.185.95

P-11D22.139/30/200316.165.97

P-11D22.1310/20/200313.588.55

P-11D22.4411/14/200321.141.3

P-11D22.4412/5/200310.1812.26

P-11D22.133/22/20044.4317.7

P-11D22.133/12/20046.0616.07

P-11D22.133/18/20046.116.03

P-11D22.133/22/20046.8615.27



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

P-11D22.133/22/20046.4415.69

P-11D22.133/23/20046.7315.4

P-11D22.133/24/20047.4114.72

P-11D22.133/24/20047.4914.64

P-11D22.133/24/20044.6817.45

P-11D22.133/24/20044.2517.88

P-11D22.133/25/20041.0721.06

P-11D22.133/25/20040.7321.4

P-11D22.133/26/2004- 1.0223.15

P-11D22.133/27/2004- 2.2424.37

P-11D22.133/28/2004- 3.325.43

P-11D22.133/29/2004- 4.126.23

P-11D22.133/30/2004- 4.6126.74

P-11D22.133/31/2004- 4.8426.97

P-11D22.134/21/2004- 4.6426.77

P-11D22.134/21/2004- 4.6426.77

P-11D22.134/9/20047.9514.18

P-11D22.135/6/200415.876.26

P-11D22.136/11/200419.13.03

MorganRunTestWellTestWell25.937/22/200321.324.61

TestWell25.937/23/200320.954.98

TestWell25.937/23/200321.324.61

TestWell25.937/23/200320.974.96

TestWell25.937/23/200338.29- 12.36

TestWell25.429/30/200319.346.08

RanchoEICamino7LA5012/15/1997NMNM

7LA5011/11/199815.6734.33

7LA504/15/199915.2434.76

7LA5010/14/199917.5532.45

7LA506/5/200115.8534.15

7LA5012/20/200116.1833.82

7LA506/6/200217.132.9

7LA503/14/200315.2834.72

7LA5010/23/200315.9134.09

7LA503/17/200415.6534.35

RanchoPaseana, South (east) 33PA3611/10/199832.213.79

33PA364/15/199919.6516.35

33PA3610/14/199942.48- 6.48

33PA366/5/200131.954.05

33PA3612/20/200120.9815.02

33PA366/6/200239.64- 3.64

33PA363/13/200321.8814.12



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

33PA3610/22/200335.490.51

33PA363/12/200423.4312.57

Rancho Paseana,  South  (west) 33N235.8111/10/1998323.81

33N235.814/15/199919.4516.36

33N235.8110/14/199942.2- 6.39

33N235.816/5/200131.724.09

33N235.8112/20/200120.815.01

33N235.812/15/200226.679.14

33N235.812/15/200226.419.4

33N235.812/19/200222.6513.16

33N235.812/22/200238.8- 2.99

33N235.812/27/200222.813.01

33N235.813/21/200220.5715.24

33N235.814/18/200228.37.51

33N235.816/6/200239.45- 3.64

33N235.8110/4/200237.75- 1.94

33N235.813/13/200321.6214.19

33N235.8110/22/200335.270.54

33N235.813/12/200423.0812.73

33N235.813/24/200424.511.31

33N235.813/25/200422.7813.03

33N235.813/26/200420.715.11

33N235.813/27/200419.0316.78

33N235.813/28/200417.8118

33N235.813/29/200417.1618.65

33N235.813/30/200416.619.21

33N235.813/31/200416.1919.62

33N235.814/21/200418.417.41

33N235.814/9/200424.111.71

33N235.815/24/200445.82- 10.01

33N235.815/24/200446- 10.19

RSFPoloClub No.2 Replacement (2R) 5FC24.276/5/200165- 40.73

5FC24.2712/20/20019.6514.62

5FC24.36/6/200256.98- 32.68

5FC24.33/13/20038.8115.49

5FC24.33/11/20047.8116.49

RSFPoloClubNo1SFA24.326/6/20026.7217.6

RSFPoloClubNo2SFB22.7912/15/199713.229.57

SFB22.795/14/199812.0710.72

SFB22.7911/10/199814.328.47

SFB22.794/15/19997.6615.13



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

SFB22.7910/14/199972.2- 49.41

SFB24.046/6/200143.85· 19.81

SFB22.737/10/200145.22- 22.49

SFB22.7310/30/200137.23- 14.5

SFB22.7312/20/20018.2814.45

SFB22.733/21/200236.9- 14.17

SFB22.734/18/200235.13- 12.4

SFB22.736/6/200239.58- 16.85

SFB22.7310/4/200237.49- 14.76

SFB22.733/13/20037.2515.48

SFB22.739/29/200313.98.83

SFB22.739/29/200313.928.81

SFB22.7310/3/200335.98- 13.25

5FB22.7310/4/200337.49- 14.76

SFB22.7310/10/200312.5810.15

5FB22.7310/22/200311.5711.16

SFB22.733/11/20046.4216.31

5FB22.733/12/20046.6416.09

5FB22.733/23/20047.2S15.48

5FB22.733/24/20047.4315.3

5FB22.733/24/20047.4315.3

5FB22.733/25/20047.0615.67

5FB22.733/26/20046.1816.S5

5FB22.733/27/20045.5317.2

5FB22.733/28/20044.8517.88

5FB22.733/29/20044.S218.21

SFB22.7303/301044.0418.69

5FB22.733/31/20043.7518.98

5FB22.7304/2001/200425.07- 2.34

5FB22.7304/2001/200425.07- 2.34

SFB22.734/9/200433.42- 10.69

RSFPoloClub5F1SF125.2512/15/19979.315.95

SF12S.255/14/19988.7816.47

SF125.2511/10/19989.4515.8

SF125.254/15/19997.517.75

SF125.2510/14/199934.44- 9.19

SF125.256/5/200131.87- 6.62

5F125.2512/20/20017.7817.47

5F125.256/6/20027.6417.61

5F125.253/13/20036.918.35

5F125.2510/22/20038.6116.64

5F125.253/11/20047.0418.21

RSFPoloShallowPiezometerP-1RSFP-131.524/8/20028.4623.06



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

RSFP-131.524/18/20028.5522.97

RSFP-131.526/6/20028.6222.9

RSFP-131.5210/4/20029.7921.73

RSFP-131.523/13/20037.9923.53

RSFP-131.524/18/20038.5522.97

RSFP-131.529/28/20039.9821.54

RSFP-131.5210/3/20031021.52

RSFP-131.5210/8/200310.1921.33

RSFP-131.5210/10/200310.0521.47

RSFP-131.5210/15/20039.8421.68

RSFP-131.5210/22/20039.621.92

RSFP-131.523/11/20048.2823.24

RSFP-131.523/23/20048.3523.17

RSFP-131.523/24/20048.3623.16

RSFP-131.523/25/20048.423.12

RSFP-131.523/26/20048.423.12

RSFP-131.523/28/20048.3923.13

RSFP-131.523/30/20048.423.12

RSFP-131.523/31/20048.4123.11

RSFP-131.5204/2001/20048.423.12

RSFP-131.524/5/20048.423.12

RSFP-131.524/8/20048.4423.08

RSFP-131.525/6/20048.7422.78

RSFP-131.526/11/20049.6821.84

RSFPoloTestWell5GANA11/11/199817.85NM

5GA26.984/15/199911.3115.67

5GA26.9810/14/199923.333.65

5GA26.986/5/200118.668.32

5GA26.9812/20/200112.4114.57

5GA26.986/6/200221.115.87

SchoenfelderNo1 (north) 33FA36.4212/15/199730.485.94

33FA36.424/22/199818.3218.1

33FA36.4211/10/199826.759.67

33FA36.424/15/199919.1517.27

33FA36.4210/14/199946.1- 9.68

33FA36.426/5/200133.133.29

33FA36.4212/20/200120.2816.14

33FA36.426/6/200242.28- 5.86

33FA36.423/13/200320.6615.76

33FA36.423/12/200425.9510.47



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

ViaDeSantaFeBridge49.095/14/19982524.09

49.0911/11/19982919.49

49.094/15/199826.7222.37

49.0910/14/199930.2818.81

49.096/5/200126.922.19

49.096/6/200227.121.99

49.093/14/200326.7122.38

49.0910/23/20032722.09

49.093/11/200426.5622.53

ElCaminoRealBridge27.965/15/199818.559.41

27.966/6/200222.275.69

27.963/14/200321.86.16

27.9610/23/200321.975.99

27.963/11/200421.576.39

MorganRunNorthBridge29.234/1/200411.3217.91

29.234/9/200411.2617.97

29.235/7/200411.817.43

MorganRunSouthBridge26.395/14/19988.7317.66

26.3911/11/199811.6114.78

26.3910/14/199911.714.69

26.396/5/200111.614.79

26.395/21/200211.7514.64

26.396/6/200211.6514.74

26.393/13/200310.8615.53

26.3910/23/200311.7114.68

26.3912/31/20031115.39

26.393/12/200410.7215.67

26.393/22/200410.8315.56

26.393/23/200410.8715.52

26.393/24/200410.9315.46

26.393/25/200410.9315.46

26.393/26/200410.9415.45

26.393/28/20041115.39

26.393/30/200411.0215.37

26.394/1/200411.115.29

26.394/9/200411.0115.38

26.395/7/200411.6214.77

26.396/11/200411.7214.67

26.869/28/200311.6215.24

26.8609/3010311.5915.27

26.8610/1/200311.6115.25

26.8610/2/200311.6215.24



APPENDIXB
HISTROICALGROUNDWATERELEVATIONDATA

SanDieguitoValley

ReferencePointWaterLevel
WellNo. ElevationDepthToWaterElevationWellDate

feetmslfeetfeetmsl

26.8610/3/200311.615.26

26.8610/4/200311.615.26

26.8610/5/200311.615.26

26.8610/6/200311.615.26

26.8610/7/200311.615.26

26.8610/8/200311.6115.25

26.8610/9/200311.5815.28

26.8610/10/200311.5815.28

26.8610/15/200311.6415.22

26.8610/20/200311.6315.23

26.8610/23/200311.5915.27

26.8611/4/200311.4715.39

26.8611/4/200311.4415.42

26.8611/5/200311.5415.32

26.8611/6/200311.5215.34

26.8611/7/200311.5315.33

26.8611/8/200311.3615.5

26.8611/9/200311.3915.47

26.8611/1010311.3515.51

26.8611/11/200310.7416.12

26.8611/12/200310.8116.05

26.8611/13/200310.8216.04

26.8611/14/200310.4616.4

26.8612/5/200311.115.76

26.8612/23/200310.9415.92

26.8612/26/200310.8416.02

26.863/12/200410.6216.24

26.863/22/200410.8316.03

26.863/23/200410.8715.99

26.863/24/200410.9315.93

26.863/25/200410.9315.93

26.863/26/200410.9415.92

26.863/28/20041115.86

26.863/30/200411.0215.84

26.8604/2001/200411.115.76

26.864/9/200411.0115.85

26.865/6/200411.6815.18

26.866/11/200411.6215.24

26.8611/2004/200411.4415.42

26.8611/6/200411.5215.34



AppendixC
EscondidoCreekatCaminodelNorteBridge

SanDieguitoValley

DateAvg. DailyDischarge DateAvg. DailyDischarge DateAvg. DailyDischarge DateAvg. DailyDischarge

3333feet persecondfeetpersecondfeetpersecondfeetpersecond

11/4/20040.436/1/20065.931/1/20087.897/28/20093.82

11/5/20040.636/2/20066.631/2/20087.727/29/20093.81

11/6/20040.496/3/20065.091/3/20087.707/30/20093.80

11/7/20040.616/4/20065.221/4/20087.637/31/20093.80

11/8/200410.776/5/20064.841/5/2008367.608/1/20093.81

11/9/200415.026/6/20065.271/6/2008277.988/2/20093.79

11/10/20040.926/7/20064.661/7/2008419.588/3/20093.79

11/11/20040.396/8/20064.371/8/200898.268/4/20093.80

11/12/20041.396/9/20064.251/9/200845.618/5/20093.79

11/13/20040.366/10/20064.511/10/200829.948/6/20093.80

11/14/20040.306/11/20064.281/11/200822.438/7/20093.78

11/15/20040.236/12/20063.911/12/200818.098/8/20093.76

11/16/20040.366/13/20063.651/13/200815.518/9/20093.74

11/17/20040.236/14/20063.481/14/200813.918/10/20093.69

11/18/20040.206/15/20063.841/15/200812.358/11/20093.67

11/19/20040.236/16/20064.421/16/200811.618/12/20093.68

11/20/20040.216/17/20065.171/17/200810.938/13/20093.70

11/21/200470.846/18/20064.851/18/200810.578/14/20093.70

11/22/200412.346/19/20064.771/19/200810.158/15/20093.71

11/23/20041.076/20/20064.731/20/20089.498/16/20093.84

11/24/20040.356/21/20064.181/21/200818.398/17/20093.78

11/25/20040.296/22/20064.341/22/200815.268/18/20093.76

11/26/20040.276/23/20064.281/23/200814.528/19/20093.79

11/27/20040.406/24/20064.441/24/2008153.978/20/20093.77

11/28/200425.326/25/20064.701/25/200820.608/21/20093.87

11/29/20042.206/26/20064.711/26/200812.268/22/20094.14

11/30/20040.406/27/20064.501/27/2008176.698/23/20094.16

12/1/20040.326/28/20064.791/28/2008144.808/24/20093.85

12/2/20040.306/29/20064.511/29/200849.778/25/20093.79

12/3/20040.276/30/20064.221/30/200822.758/26/20093.67

12/4/20040.267/1/20064.741/31/200818.948/27/20093.66

12/5/200453.297/2/20064.892/1/200816.458/28/20093.60

12/6/200452.487/3/20063.882/2/200816.548/29/20093.61

12/7/20042.847/4/20062.042/3/2008282.698/30/20093.66

12/8/20040.707/5/20061.912/4/2008227.718/31/20093.60

12/9/20040.537/6/20062.112/5/200874.739/1/20093.60

12/10/20040.367/7/20062.602/6/200841.709/2/20093.59

12/11/20040.347/8/20062.272/7/200831.749/3/20093.58

12/12/20040.317/9/20062.112/8/200826.579/4/20093.59

12/13/20040.297/10/20061.882/9/200822.399/5/20093.60

12/14/20040.287/11/20061.872/10/200819.179/6/20093.60

12/15/20040.287/12/20061.652/11/200817.509/7/20093.56

12/16/20040.267/13/20061.542/12/200816.109/8/20093.56

12/17/20040.217/14/20061.742/13/200815.009/9/20093.56

12/18/20040.237/15/20062.162/14/2008220.489/10/20093.57

12/19/20040.267/16/20062.122/15/2008100.469/11/20093.56

12/20/20040.297/17/20062.052/16/200829.869/12/20093.56

12/21/20040.307/18/20062.252/17/200821.719/13/20093.54

12/22/20040.277/19/20062.172/18/200823.669/14/20093.53

12/23/20040.277/20/20062.372/19/200819.079/15/20093.53

12/24/20040.257/21/20062.272/20/200857.299/16/20093.52

12/25/20040.257/22/20062.962/21/200834.739/17/20093.74

12/26/20040.277/23/20062.922/22/2008343.569/18/20093.48

12/27/20040.287/24/20062.362/23/2008132.479/19/20093.49

12/28/2004135.407/25/20062.722/24/2008133.669/20/20093.49

12/29/2004493.847/26/20062.342/25/200878.799/21/20093.47

12/30/2004144.087/27/20062.512/26/200846.659/22/20093.49

12/31/2004101.367/28/20062.592/27/200835.399/23/20093.52

1/1/200599.897/29/20066.212/28/200829.559/24/20093.55

1/2/200517.547/30/20064.562/29/200825.569/25/20093.53

1/3/2005409.547/31/20065.023/1/200822.949/26/20093.49

1/4/2005322.668/1/20063.103/2/200821.899/27/20093.48

1/5/2005135.608/2/20062.333/3/200819.579/28/20093.50

1/6/200556.198/3/20061.573/4/200817.719/29/20093.53

1/7/2005242.938/4/20061.873/5/200817.409/30/20093.59

1/8/2005274.288/5/20060.983/6/200816.2610/1/20093.43

1/9/20051208.948/6/20060.993/7/200814.9910/2/20093.28

1/10/2005854.318/7/20060.983/8/200814.9510/3/20093.24

1/11/20051224.868/8/20060.823/9/200815.3110/4/20093.20

1/12/2005300.228/9/20060.893/10/200814.4010/5/20093.16

1/13/2005168.118/10/20061.043/11/200813.8010/6/20093.21

1/14/2005124.838/11/20061.693/12/200812.7910/7/20093.29

1/15/200596.528/12/20061.073/13/200812.6010/8/20093.29

1/16/200580.078/13/20060.643/14/200812.3410/9/20093.33

1/17/200569.738/14/20060.523/15/200812.2310/10/20093.51

1/18/200561.328/15/20060.563/16/200815.2010/11/20093.68

1/19/200555.618/16/20060.583/17/200812.3610/12/20093.49

1/20/200551.178/17/20060.523/18/200811.3610/13/20094.61

1/21/200547.618/18/20060.533/19/200811.1810/14/20095.96

1/22/200543.168/19/20060.613/20/200811.1010/15/20094.01

1/23/200540.708/20/20060.753/21/200810.9510/16/20093.66

1/24/200538.758/21/20060.613/22/200810.7010/17/20093.39

1/25/200536.938/22/20061.063/23/200810.2710/18/20093.33

1/26/200540.458/23/20061.173/24/20089.8910/19/20093.35

1/27/200554.118/24/20060.913/25/20089.8810/20/20093.66

1/28/200558.718/25/20061.183/26/20089.8010/21/20093.80

1/29/200570.768/26/20060.753/27/20089.8010/22/20093.54

1/30/200536.638/27/20060.553/28/20089.9210/23/20093.47

1/31/200532.898/28/20060.393/29/200810.0310/24/20093.48

2/1/200530.658/29/20060.563/30/200810.1410/25/20093.52

2/2/200528.918/30/20060.893/31/200810.4610/26/20093.37

2/3/200528.238/31/20060.704/1/20089.6610/27/20093.40

2/4/200527.379/1/20060.814/2/20089.7410/28/20093.51

2/5/200526.149/2/20060.954/3/200810.2610/29/20093.49

2/6/200525.789/3/20060.754/4/20089.6910/30/20093.66

2/7/200530.739/4/20061.004/5/20089.4710/31/20093.78

2/8/200527.939/5/20061.304/6/20089.3711/1/20093.88

2/9/200525.689/6/20061.264/7/20089.2111/2/20095.36

2/10/200524.209/7/20060.634/8/20089.4011/3/20095.06

2/11/2005180.769/8/20060.454/9/20089.6611/4/20094.31

2/12/2005356.459/9/20060.374/10/20089.2111/5/20094.30

2/13/2005152.689/10/20060.214/11/20088.7011/6/20094.28

2/14/200578.139/11/20060.334/12/20088.2711/7/20094.45

2/15/200562.359/12/20060.564/13/20088.0111/8/20094.52

2/16/200553.269/13/20060.584/14/20087.8311/9/20094.39

2/17/200548.829/14/20060.394/15/20087.7711/10/20094.57

2/18/2005183.419/15/20060.274/16/20087.8211/11/20094.73

2/19/2005221.289/16/20060.204/17/20087.8611/12/20094.44

2/20/2005172.279/17/20060.174/18/20087.4811/13/20094.60

2/21/2005945.809/18/20060.104/19/20087.6511/14/20094.61

2/22/2005506.849/19/20060.134/20/20087.9611/15/20094.54

2/23/2005736.279/20/20060.184/21/20088.1211/16/20094.44

2/24/2005255.529/21/20060.174/22/20087.8911/17/20094.24

2/25/2005167.559/22/20060.174/23/20087.8211/18/20094.26

2/26/2005124.669/23/20060.254/24/20087.6511/19/20094.55

2/27/2005102.209/24/20060.184/25/20087.7011/20/20094.65
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DateAvg. DailyDischarge DateAvg. DailyDischarge DateAvg. DailyDischarge DateAvg. DailyDischarge

3333feet persecondfeetpersecondfeetpersecondfeetpersecond

2/28/200588.079/25/20060.264/26/20087.4011/21/20094.83

3/1/200578.629/26/20060.254/27/20087.0011/22/20094.78

3/2/200570.209/27/20060.364/28/20086.6111/23/20094.65

3/3/200564.079/28/20060.324/29/20086.5411/24/20094.72

3/4/200565.019/29/20060.244/30/20086.9811/25/20094.81

3/5/2005143.369/30/20060.275/1/20087.2811/26/20094.43

3/6/200562.7010/1/20060.795/2/20088.5711/27/20094.32

3/7/200555.6310/2/20060.795/3/20087.4211/28/2009102.54

3/8/200551.2810/3/20060.445/4/20086.3611/29/2009125.09

3/9/200550.4710/4/20060.145/5/20086.5211/30/200910.07

3/10/200547.3710/5/20060.585/6/20087.0612/1/20096.19

3/11/200544.5010/6/20060.225/7/20088.0412/2/20095.35

3/12/200541.8710/7/20060.105/8/20087.4712/3/20094.85

3/13/200540.7210/8/20060.105/9/20087.1912/4/20094.58

3/14/200539.7110/9/20060.115/10/20086.8512/5/20094.43

3/15/200537.8810/10/20061.885/11/20087.0812/6/20094.48

3/16/200535.0810/11/20060.565/12/20089.8012/7/2009470.49

3/17/200534.0710/12/20060.105/13/20087.2712/8/2009145.74

3/18/200534.0410/13/20061.485/14/20086.2712/9/200917.37

3/19/200554.5710/14/200637.985/15/20086.1712/10/200910.00

3/20/200545.9910/15/200620.225/16/20086.5212/11/20097.97

3/21/200533.5010/16/20067.165/17/20086.0412/12/200946.10

3/22/200536.3810/17/20065.855/18/20085.8912/13/2009423.66

3/23/2005184.9410/18/20063.725/19/20085.7312/14/200934.81

3/24/200543.0910/19/20062.335/20/20085.5812/15/200914.46

3/25/200538.6510/20/20061.805/21/20085.9712/16/200910.10

3/26/200532.5410/21/20061.945/22/200812.9912/17/20098.54

3/27/200529.9410/22/20063.395/23/200840.0612/18/20097.65

3/28/200528.5810/23/20062.805/24/200859.4012/19/20097.09

3/29/200528.0810/24/20063.755/25/20088.9812/20/20096.65

3/30/200526.4510/25/20063.865/26/20086.5812/21/20096.43

3/31/200525.4010/26/20062.555/27/20086.2312/22/20099.36

4/1/200523.8710/27/20060.945/28/20086.0112/23/200913.49

4/2/200523.5410/28/20060.55 5/29/20085.9312/24/20096.92

4/3/200522.8910/29/20060.745/30/20086.1812/25/20096.39

4/4/200522.8110/30/20061.525/31/20085.8312/26/20096.17

4/5/200522.7010/31/20062.656/1/20085.8112/27/20096.16

4/6/200521.7311/1/20063.236/2/20086.4312/28/20096.06

4/7/200520.8811/2/20063.966/3/20086.8112/29/20095.99

4/8/200520.6711/3/20064.866/4/20085.6512/30/20095.89

4/9/200521.2611/4/20066.336/5/20085.9512/31/20098.34

4/10/200520.8711/5/20063.516/6/20085.781/1/20106.73

4/11/200519.9911/6/20062.206/7/20085.691/2/20105.99

4/12/200520.1211/7/20062.416/8/20085.731/3/20105.94

4/13/200519.4311/8/20061.716/9/20085.621/4/20105.80

4/14/200519.3211/9/20063.636/10/20085.601/5/20106.30

4/15/200518.8011/10/20062.746/11/20085.611/6/20106.71

4/16/200519.1611/11/20062.616/12/20084.941/7/20106.23

4/17/200518.5911/12/20063.666/13/20084.541/8/20106.17

4/18/200518.3511/13/20061.646/14/20084.691/9/20105.84

4/19/200518.5711/14/20061.306/15/20084.661/10/20105.73

4/20/200518.3211/15/20061.816/16/20084.501/11/20105.65

4/21/200518.1111/16/20060.626/17/20084.351/12/20105.71

4/22/200518.9911/17/20061.326/18/20084.371/13/20106.12

4/23/200520.8311/18/20062.936/19/20084.121/14/20106.02

4/24/200520.1611/19/20063.006/20/20085.151/15/20105.97

4/25/200519.3111/20/20062.356/21/20084.401/16/20105.90

4/26/200518.4011/21/20062.756/22/20083.851/17/20105.90

4/27/200518.5411/22/20063.266/23/20083.791/18/2010423.89

4/28/2005165.8811/23/20064.346/24/20083.991/19/2010285.80

4/29/200559.1011/24/20065.146/25/20084.221/20/2010405.13

4/30/200522.7111/25/20065.196/26/20084.351/21/20101202.24

5/1/200519.1511/26/20063.716/27/20084.301/22/2010515.11

5/2/200517.8711/27/200614.046/28/20084.401/23/2010167.87

5/3/200516.9011/28/200623.996/29/20084.211/24/201077.49

5/4/200515.6711/29/20062.636/30/20084.101/25/201049.07

5/5/200515.2811/30/20060.147/1/20084.271/26/201037.83

5/6/200522.5512/1/20060.097/2/20084.371/27/201055.70

5/7/200517.6512/2/20060.097/3/20085.371/28/201028.81

5/8/200514.6312/3/20060.107/4/20084.441/29/201024.13

5/9/200514.1512/4/20060.087/5/20084.311/30/201021.17

5/10/200513.7912/5/20060.917/6/20084.391/31/201019.45

5/11/200513.4912/6/20061.407/7/20084.462/1/201018.20

5/12/200513.2112/7/20062.177/8/20084.542/2/201017.41

5/13/200512.6812/8/20063.507/9/20084.542/3/201016.32

5/14/200512.4112/9/20066.297/10/20084.712/4/201015.33

5/15/200512.0112/10/2006144.857/11/20084.742/5/201015.57

5/16/200511.8712/11/200633.467/12/20084.732/6/2010201.31

5/17/200512.4512/12/200616.297/13/20084.532/7/2010139.60

5/18/200512.4212/13/200612.507/14/20084.482/8/201038.86

5/19/200512.1512/14/200611.317/15/20084.352/9/2010102.27

5/20/200511.8112/15/200611.567/16/20084.332/10/2010201.72

5/21/200511.6912/16/200618.647/17/20084.262/11/201041.15

5/22/200511.1512/17/200673.327/18/20084.302/12/201030.67

5/23/200511.0212/18/200613.477/19/20084.552/13/201026.47

5/24/200510.8512/19/20064.497/20/20084.412/14/201027.16

5/25/200510.3712/20/20062.677/21/20084.312/15/201022.05

5/26/200510.2512/21/20062.607/22/20084.352/16/201020.22

5/27/200510.2812/22/20064.817/23/20084.552/17/201018.52

5/28/200510.2312/23/20064.947/24/20084.142/18/201017.45

5/29/20059.7112/24/20063.637/25/20084.202/19/201017.21

5/30/20059.6312/25/20063.907/26/20084.192/20/2010131.41

5/31/20059.6812/26/20064.317/27/20083.972/21/201039.09

6/1/20059.5612/27/200629.437/28/20084.182/22/201064.82

6/2/20059.7912/28/200621.167/29/20084.382/23/201031.73

6/3/200510.3912/29/20066.737/30/20084.702/24/201020.95

6/4/20059.6312/30/20063.247/31/20084.182/25/201020.55

6/5/20059.7012/31/20063.238/1/20084.172/26/201018.70

6/6/200510.521/1/20075.658/2/20084.062/27/2010213.07

6/7/20059.991/2/20074.518/3/20084.142/28/2010201.61

6/8/20059.601/3/20074.668/4/20083.883/1/201057.86

6/9/20059.481/4/20079.128/5/20083.823/2/201041.16

6/10/200510.001/5/200713.698/6/20083.793/3/201034.20

6/11/200510.281/6/20074.278/7/20084.043/4/201036.86

6/12/200510.431/7/20073.538/8/20083.683/5/201029.63

6/13/20059.931/8/20075.918/9/20083.793/6/201030.73

6/14/20059.721/9/20076.418/10/20084.013/7/2010117.92

6/15/20059.791/10/20076.018/11/20083.663/8/201061.53

6/16/20059.711/11/20077.348/12/20083.773/9/201036.76

6/17/20059.431/12/20077.258/13/20083.913/10/201027.50

6/18/20058.901/13/20072.118/14/20084.273/11/201024.28

6/19/20058.651/14/20070.398/15/20084.313/12/201022.45

6/20/20058.431/15/20070.468/16/20084.063/13/201021.20

6/21/20058.301/16/20070.298/17/20083.823/14/201020.60

6/22/20058.181/17/20070.578/18/20083.683/15/201018.92

6/23/20057.971/18/20070.958/19/20083.963/16/201017.45

6/24/20058.001/19/20073.898/20/20084.033/17/201017.11

6/25/20057.891/20/20073.588/21/20084.463/18/201016.66

6/26/20057.781/21/20075.608/22/20084.103/19/201016.12

6/27/20057.881/22/20072.438/23/20084.153/20/201015.67
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6/28/20057.921/23/20072.208/24/20084.033/21/201015.23

6/29/20057.751/24/20072.438/25/20084.063/22/201015.23

6/30/20057.511/25/20073.398/26/20084.333/23/201015.45

7/1/20057.401/26/20075.038/27/20083.943/24/201014.50

7/2/20057.241/27/200710.158/28/20083.893/25/201014.49

7/3/20057.091/28/20079.958/29/20083.873/26/201014.43

7/4/20057.061/29/20078.808/30/20084.183/27/201013.94

7/5/20057.001/30/200779.868/31/20084.303/28/201012.88

7/6/20056.971/31/2007261.819/1/20083.913/29/201012.42

7/7/20056.972/1/200736.719/2/20083.763/30/201012.76

7/8/20056.882/2/200716.849/3/20083.903/31/201012.94

7/9/20056.992/3/200711.109/4/20083.724/1/201065.44

7/10/20057.082/4/200710.609/5/20083.784/2/201024.02

7/11/20056.992/5/200712.809/6/20083.974/3/201014.95

7/12/20057.002/6/200715.149/7/20084.174/4/201013.53

7/13/20056.962/7/200715.139/8/20084.214/5/201023.98

7/14/20057.032/8/200711.469/9/20084.194/6/201034.08

7/15/20056.752/9/200712.529/10/20083.924/7/201014.90

7/16/20056.392/10/200713.839/11/20083.664/8/201029.10

7/17/20056.082/11/200741.799/12/20084.014/9/201012.57

7/18/20055.872/12/200751.839/13/20084.544/10/201012.63

7/19/20056.192/13/2007138.579/14/20084.244/11/201011.90

7/20/20055.882/14/200756.719/15/20084.134/12/2010185.43

7/21/20055.612/15/200721.799/16/20084.074/13/201050.98

7/22/20055.882/16/200718.469/17/20083.984/14/201021.00

7/23/20057.402/17/200713.609/18/20083.834/15/201017.47

7/24/20056.262/18/200710.819/19/20083.784/16/201015.97

7/25/20055.612/19/2007187.519/20/20083.794/17/201014.87

7/26/20055.702/20/200782.479/21/20083.704/18/201014.06

7/27/20055.642/21/200716.679/22/20083.714/19/201014.11

7/28/20055.592/22/200718.149/23/20083.894/20/201013.19

7/29/20055.442/23/200766.339/24/20083.984/21/201024.10

7/30/20055.982/24/200712.099/25/20083.824/22/2010158.57

7/31/20055.392/25/20076.80 9/26/20083.594/23/201041.50

8/1/20055.332/26/200710.229/27/20083.634/24/201019.27

8/2/20055.582/27/200773.039/28/20083.694/25/201015.85

8/3/20055.532/28/200764.869/29/20083.704/26/201014.83

8/4/20055.423/1/200716.729/30/20083.534/27/201014.06

8/5/20055.473/2/20077.8310/1/20083.414/28/201016.55

8/6/20055.433/3/20077.2710/2/20083.404/29/201016.72

8/7/20055.413/4/200711.2210/3/20083.534/30/201012.35

8/8/20055.473/5/200712.6410/4/20083.715/1/201011.78

8/9/20055.523/6/200711.4510/5/200816.095/2/201011.37

8/10/20055.683/7/200714.8010/6/20086.625/3/201010.99

8/11/20055.663/8/200713.9910/7/20084.145/4/201010.49

8/12/20055.583/9/200715.0310/8/20083.625/5/201010.38

8/13/20055.703/10/200717.6310/9/20083.405/6/201010.42

8/14/20055.713/11/200716.4810/10/20083.745/7/201010.26

8/15/20055.873/12/200715.6410/11/20083.705/8/201010.02

8/16/20056.063/13/200715.0910/12/20083.655/9/20109.59

8/17/20056.373/14/200719.4010/13/20083.445/10/20109.53

8/18/20055.493/15/200720.3510/14/20083.385/11/20109.51

8/19/20055.453/16/200719.8010/15/20083.355/12/20109.42

8/20/20055.433/17/200720.7910/16/20083.475/13/20109.33

8/21/20055.453/18/200722.9310/17/20083.395/14/20109.25

8/22/20055.623/19/200717.1310/18/20083.415/15/20109.27

8/23/20055.593/20/20074.6110/19/20083.555/16/20109.54

8/24/20055.683/21/200713.5810/20/20083.685/17/201010.01

8/25/20055.313/22/20076.8410/21/20083.725/18/20109.96

8/26/20054.963/23/20077.9610/22/20083.825/19/20109.77

8/27/20054.853/24/20075.9110/23/20083.885/20/20109.21

8/28/20054.933/25/20076.2710/24/20083.345/21/20108.95

8/29/20054.963/26/20073.9110/25/20083.275/22/20108.70

8/30/20054.963/27/20073.3810/26/20083.285/23/20108.40

8/31/20055.013/28/20072.7110/27/20083.425/24/20108.18

9/1/20055.303/29/20070.7410/28/20083.485/25/20108.20

9/2/20055.203/30/20070.7510/29/20083.315/26/20108.48

9/3/20055.323/31/20070.7010/30/20083.275/27/20108.32

9/4/20055.274/1/20071.4410/31/20083.425/28/20107.89

9/5/20055.194/2/20072.8311/1/20083.445/29/20107.93

9/6/20055.074/3/20074.4711/2/20083.505/30/20108.23

9/7/20055.804/4/20075.5911/3/20083.995/31/20107.86

9/8/20055.274/5/20075.0511/4/200812.636/1/20107.68

9/9/20055.414/6/20074.5811/5/200814.376/2/20107.89

9/10/20055.764/7/20073.8311/6/20084.796/3/20107.60

9/11/20055.814/8/20073.6211/7/20083.846/4/20107.37

9/12/20055.624/9/20075.1811/8/20083.566/5/20107.24

9/13/20055.744/10/20075.8011/9/20084.806/6/20107.09

9/14/20055.694/11/20075.4211/10/20089.066/7/20106.77

9/15/20055.834/12/20074.6711/11/20084.546/8/20106.74

9/16/20055.884/13/20072.3411/12/20084.066/9/20107.07

9/17/20055.764/14/20071.6111/13/20083.976/10/20107.54

9/18/20055.964/15/20072.1611/14/20083.956/11/20107.47

9/19/20055.804/16/20071.7011/15/20083.786/12/20107.55

9/20/200520.174/17/20072.0811/16/20083.416/13/20107.21

9/21/20059.194/18/20073.1211/17/20083.416/14/20106.76

9/22/20055.974/19/20071.6311/18/20083.626/15/20106.85

9/23/20055.424/20/200737.4211/19/20083.806/16/20106.56

9/24/20055.324/21/200736.6411/20/20083.926/17/20106.46

9/25/20055.284/22/20073.5411/21/20084.076/18/20106.48

9/26/20055.304/23/200715.6411/22/20083.956/19/20106.35

9/27/20055.084/24/20075.5511/23/20083.966/20/20106.21

9/28/20054.934/25/20074.5611/24/20084.336/21/20106.26

9/29/20054.784/26/20076.6011/25/20084.516/22/20106.11

9/30/20054.764/27/20076.2811/26/2008171.456/23/20106.13

10/1/20054.914/28/20078.5111/27/200882.696/24/20106.39

10/2/20054.804/29/20078.1511/28/200815.246/25/20106.07

10/3/20055.034/30/20078.4911/29/20086.526/26/20106.34

10/4/20055.565/1/20077.3511/30/20085.266/27/20106.02

10/5/20055.285/2/20078.0312/1/20084.696/28/20105.96

10/6/20055.255/3/20077.1512/2/20084.536/29/20106.70

10/7/20054.895/4/20073.9812/3/20084.386/30/20106.77

10/8/20054.785/5/20074.9912/4/20084.257/1/20106.25

10/9/20055.125/6/20074.2412/5/20084.247/2/20106.22

10/10/20055.275/7/20074.8312/6/20084.047/3/20105.80

10/11/20055.545/8/20076.6212/7/20083.917/4/20105.51

10/12/20055.385/9/20077.4312/8/20085.897/5/20105.89

10/13/20055.495/10/20079.3612/9/20084.747/6/20106.54

10/14/20055.185/11/20076.6412/10/20084.127/7/20107.57

10/15/20054.995/12/20077.3912/11/20083.957/8/20107.67

10/16/20056.715/13/20076.4212/12/20084.147/9/20107.29

10/17/200559.495/14/20077.1512/13/20084.227/10/20106.66

10/18/2005117.985/15/20075.8212/14/20084.297/11/20106.34

10/19/200523.475/16/20074.7912/15/2008384.887/12/20105.97

10/20/20058.995/17/20075.5012/16/2008138.947/13/20105.59

10/21/20057.445/18/20076.6412/17/2008528.657/14/20105.39

10/22/20056.915/19/20077.7312/18/2008262.457/15/20105.19

10/23/20056.685/20/20078.2312/19/200829.007/16/20105.26

10/24/20056.425/21/20076.4412/20/200815.157/17/20105.12

10/25/20056.425/22/20075.8312/21/200811.057/18/20105.11
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10/26/20056.925/23/200713.7712/22/2008121.727/19/20105.26

10/27/20055.985/24/200711.0812/23/200850.057/20/20105.21

10/28/20055.755/25/200710.4812/24/200813.327/21/20105.70

10/29/20055.465/26/20079.1212/25/200843.837/22/20106.04

10/30/20055.405/27/20079.2712/26/200891.057/23/20105.83

10/31/20055.345/28/20078.9912/27/200812.967/24/20105.81

11/1/20055.685/29/20079.7312/28/20089.427/25/20105.75

11/2/20055.425/30/20077.7012/29/20088.457/26/20105.71

11/3/20055.155/31/20079.6312/30/20087.927/27/20105.80

11/4/20055.136/1/20078.1012/31/20087.367/28/20105.88

11/5/20055.236/2/20078.071/1/20096.957/29/20105.76

11/6/20057.016/3/20078.631/2/20096.727/30/20105.75

11/7/20055.816/4/200710.761/3/20097.167/31/20105.72

11/8/20055.716/5/200711.141/4/20098.608/1/20105.68

11/9/20055.476/6/200710.301/5/20096.448/2/20105.60

11/10/20055.476/7/20077.381/6/20096.318/3/20105.51

11/11/20056.846/8/20074.661/7/20096.338/4/20105.50

11/12/20055.166/9/20072.071/8/20096.338/5/20105.50

11/13/20055.156/10/20072.071/9/20096.298/6/20105.47

11/14/20055.126/11/20073.381/10/20096.018/7/20105.54

11/15/20055.436/12/20074.811/11/20095.668/8/20105.63

11/16/20054.986/13/20074.121/12/20095.838/9/20105.37

11/17/20054.716/14/20075.541/13/20096.068/10/20105.34

11/18/20054.906/15/20076.921/14/20097.128/11/20105.38

11/19/20054.796/16/20076.391/15/20096.538/12/20105.37

11/20/20054.796/17/20076.181/16/20095.908/13/20105.40

11/21/20055.296/18/20075.601/17/20095.828/14/20105.50

11/22/20057.136/19/20074.851/18/20095.738/15/20105.45

11/23/20055.286/20/20076.021/19/20095.668/16/20105.44

11/24/20055.536/21/20075.971/20/20095.658/17/20105.48

11/25/20055.546/22/20075.291/21/20095.788/18/20105.40

11/26/20055.786/23/20075.501/22/20095.758/19/20105.34

11/27/20055.436/24/20075.931/23/20095.918/20/20105.32

11/28/20055.496/25/20075.561/24/20096.798/21/20105.32

11/29/20055.366/26/20074.941/25/20095.828/22/20105.35

11/30/20055.336/27/20075.821/26/20096.638/23/20105.33

12/1/20055.446/28/20075.331/27/20097.508/24/20105.24

12/2/20055.626/29/20076.371/28/20096.018/25/20105.24

12/3/20057.836/30/20076.531/29/20095.788/26/20105.26

12/4/20056.587/1/20078.571/30/20095.698/27/20105.23

12/5/20055.517/2/20078.191/31/20095.648/28/20105.24

12/6/20055.477/3/20078.512/1/20095.588/29/20105.22

12/7/20055.517/4/20078.112/2/20095.708/30/20105.16

12/8/20055.407/5/20077.142/3/20095.538/31/20105.29

12/9/20055.177/6/20079.782/4/20095.539/1/20105.28

12/10/20055.167/7/200710.462/5/200918.179/2/20105.30

12/11/20054.887/8/20079.752/6/2009243.569/3/20105.31

12/12/20054.817/9/20078.402/7/2009413.749/4/20105.33

12/13/20055.247/10/20077.422/8/2009128.339/5/20105.28

12/14/20057.057/11/20078.132/9/2009252.179/6/20105.26

12/15/20057.337/12/20077.992/10/2009157.459/7/20105.18

12/16/20055.737/13/20078.102/11/200927.779/8/20105.13

12/17/20055.847/14/20079.242/12/200921.039/9/20105.13

12/18/20055.657/15/20079.502/13/200916.079/10/20105.11

12/19/20055.727/16/20079.352/14/200976.099/11/20105.13

12/20/20055.507/17/20079.032/15/200915.859/12/20105.10

12/21/20055.447/18/20079.082/16/2009195.929/13/20105.02

12/22/20055.267/19/20079.252/17/2009100.289/14/20104.96

12/23/20055.687/20/20078.282/18/200927.119/15/20104.92

12/24/20055.687/21/20078.442/19/200919.239/16/20104.94

12/25/20055.497/22/20078.162/20/200915.729/17/20104.99

12/26/20055.607/23/20079.162/21/200913.739/18/20105.34

12/27/20055.627/24/200711.122/22/200912.389/19/20105.27

12/28/20055.547/25/200710.122/23/200912.039/20/20105.28

12/29/20055.737/26/200710.832/24/200911.209/21/20105.32

12/30/20055.837/27/200710.942/25/200910.729/22/20105.42

12/31/20057.287/28/20078.152/26/200910.319/23/20105.23

1/1/200657.287/29/20077.902/27/200910.119/24/20105.21

1/2/2006215.877/30/20076.772/28/200910.039/25/20105.04

1/3/2006143.617/31/20077.973/1/20099.729/26/20104.88

1/4/200618.428/1/20077.273/2/20099.349/27/20104.99

1/5/200612.028/2/20074.283/3/20099.159/28/20105.03

1/6/20069.368/3/20071.523/4/20099.079/29/20105.15

1/7/20068.168/4/20071.753/5/20099.499/30/20105.67

1/8/200612.108/5/20070.783/6/20099.3410/1/201017.92

1/9/20069.608/6/20070.383/7/20099.1710/2/20107.75

1/10/20067.438/7/20070.993/8/20099.0210/3/20106.00

1/11/20067.018/8/20070.173/9/20099.0910/4/20106.09

1/12/20066.798/9/20070.483/10/20098.8510/5/20107.90

1/13/20066.398/10/20070.203/11/20098.7110/6/201021.58

1/14/20066.318/11/20070.693/12/20098.6910/7/201018.11

1/15/20066.668/12/20070.173/13/20098.7410/8/20107.01

1/16/20067.458/13/20070.103/14/20098.5710/9/20105.90

1/17/20066.158/14/20070.103/15/20098.7310/10/20105.56

1/18/20066.208/15/20070.393/16/20098.5610/11/20105.31

1/19/20067.038/16/20070.943/17/20098.3110/12/20105.55

1/20/20066.068/17/20070.113/18/20098.0510/13/20105.55

1/21/20065.798/18/20070.103/19/20097.9010/14/20105.67

1/22/20065.498/19/20070.103/20/20097.9210/15/20105.89

1/23/20065.368/20/20070.093/21/20097.9310/16/20107.64

1/24/20065.168/21/20070.153/22/200914.9210/17/20108.76

1/25/20065.268/22/20070.103/23/200917.0310/18/201015.26

1/26/20065.468/23/20070.103/24/20098.5710/19/2010638.56

1/27/20065.568/24/20070.423/25/20097.7810/20/2010348.41

1/28/20065.708/25/20070.113/26/20097.6310/21/201074.47

1/29/20065.678/26/2007279.933/27/20097.5610/22/201020.74

1/30/20065.988/27/200716.803/28/20097.2910/23/201014.60

1/31/20066.038/28/20074.693/29/20097.3110/24/201011.49

2/1/20065.908/29/20072.323/30/20097.4510/25/201051.06

2/2/20065.688/30/20072.683/31/20097.2910/26/201022.13

2/3/20065.788/31/20072.284/1/20097.4210/27/201010.63

2/4/20066.089/1/20071.584/2/20097.5810/28/20108.78

2/5/20066.169/2/20070.604/3/20097.6210/29/20108.13

2/6/20065.919/3/20070.584/4/20097.5510/30/201031.51

2/7/20065.209/4/20070.224/5/20097.1710/31/201017.99

2/8/20065.109/5/20070.104/6/20096.6611/1/20109.25

2/9/20065.059/6/20070.584/7/20096.6611/2/20107.98

2/10/20065.719/7/20070.094/8/20098.7111/3/20107.29

2/11/20066.649/8/20070.084/9/20098.8211/4/20107.04

2/12/20066.589/9/20070.094/10/200911.6511/5/20107.02

2/13/20066.409/10/20070.084/11/200913.3111/6/20107.10

2/14/20066.579/11/20070.084/12/20099.0511/7/20107.34

2/15/20066.759/12/20070.084/13/20097.5111/8/20109.64

2/16/20066.439/13/20070.084/14/20097.3411/9/201012.22

2/17/20066.359/14/20070.084/15/20097.4211/10/20107.67

2/18/200616.329/15/20070.084/16/20096.7711/11/20107.74

2/19/200632.289/16/20070.084/17/20096.6311/12/20107.34

2/20/200610.959/17/20070.084/18/20096.5211/13/20107.01

2/21/20066.519/18/20070.084/19/20096.2711/14/20106.74

2/22/20066.199/19/20070.084/20/20096.0611/15/20106.74
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DateAvg. DailyDischarge DateAvg. DailyDischarge DateAvg. DailyDischarge DateAvg. DailyDischarge

3333feet persecondfeetpersecondfeetpersecondfeetpersecond

2/23/20065.599/20/20070.084/21/20095.9411/16/20106.84

2/24/20065.399/21/20070.064/22/20095.8011/17/20106.91

2/25/20065.439/22/20070.074/23/20096.3811/18/20106.75

2/26/20065.499/23/20070.084/24/20096.1611/19/20106.86

2/27/20065.479/24/20070.064/25/20096.2411/20/201061.55

2/28/2006257.679/25/20070.074/26/20095.9911/21/2010209.03

3/1/200637.829/26/20070.074/27/20096.1111/22/201041.27

3/2/200613.709/27/20070.074/28/20096.1311/23/201014.03

3/3/200610.509/28/20070.084/29/20095.9511/24/201049.78

3/4/200612.299/29/20070.084/30/20095.8711/25/201016.62

3/5/20068.309/30/20070.075/1/20095.9211/26/201010.43

3/6/20067.7110/1/20070.085/2/20095.9611/27/20109.92

3/7/200611.3510/2/20070.085/3/20096.0311/28/201024.65

3/8/200614.6410/3/20070.085/4/20099.2111/29/201010.88

3/9/200610.2410/4/20070.085/5/20096.4711/30/20108.52

3/10/200646.3010/5/20070.085/6/20096.0712/1/20108.17

3/11/2006286.0010/6/20070.065/7/20095.8012/2/20107.98

3/12/200676.1510/7/20070.055/8/20095.9312/3/20107.81

3/13/200651.8110/8/20070.045/9/20096.6012/4/20107.66

3/14/200616.4510/9/20070.035/10/20096.0612/5/20107.59

3/15/200613.2910/10/20070.045/11/20095.6812/6/20107.69

3/16/200611.5010/11/20070.065/12/20095.9112/7/20107.83

3/17/200610.7610/12/20070.065/13/20095.7812/8/20107.70

3/18/200664.2810/13/20071.475/14/20095.6712/9/20107.61

3/19/200630.8710/14/20070.335/15/20095.9612/10/20107.61

3/20/200615.8210/15/20070.075/16/20095.6312/11/20107.73

3/21/200665.0310/16/20070.075/17/20095.7212/12/20107.68

3/22/200618.3410/17/20073.075/18/20095.7812/13/201013.01

3/23/200610.5910/18/20074.025/19/20095.8512/14/20109.83

3/24/20069.0910/19/20073.405/20/20095.7512/15/20107.92

3/25/20068.8410/20/20073.155/21/20095.6412/16/201013.24

3/26/200615.8410/21/20073.555/22/20095.6012/17/201015.66

3/27/200610.3810/22/20073.915/23/20095.5712/18/2010122.45

3/28/200610.8310/23/20072.775/24/20095.5512/19/201094.03

3/29/2006173.8010/24/20072.295/25/20095.5612/20/2010485.01

3/30/200623.4610/25/20071.635/26/20095.5612/21/2010970.23

3/31/200614.6910/26/20071.185/27/20095.6712/22/20101841.28

4/1/200610.6510/27/20072.195/28/20095.6112/23/2010310.23

4/2/20068.3710/28/20073.165/29/20095.9912/24/2010140.95

4/3/20068.0410/29/20072.725/30/20096.9512/25/201084.24

4/4/200615.5710/30/20072.935/31/20097.2612/26/2010186.20

4/5/2006328.8210/31/20072.546/1/20096.8512/27/201069.44

4/6/200653.4511/1/20072.276/2/20096.2812/28/201050.95

4/7/200620.3111/2/20074.556/3/20095.6812/29/2010451.88

4/8/200614.8711/3/20075.316/4/20096.8712/30/2010240.01

4/9/200612.4011/4/20075.086/5/20095.7312/31/2010108.56

4/10/200611.2411/5/20075.106/6/20095.561/1/201173.26

4/11/200611.5611/6/20074.626/7/20095.551/2/201193.62

4/12/200610.1411/7/20074.656/8/20095.511/3/2011288.60

4/13/20069.3711/8/20074.126/9/20095.521/4/2011165.35

4/14/200619.5611/9/20073.826/10/20095.491/5/201181.16

4/15/200685.3011/10/20071.936/11/20095.611/6/201161.97

4/16/200622.0911/11/20070.816/12/20095.601/7/201151.93

4/17/200612.0511/12/20072.266/13/20095.721/8/201145.33

4/18/200610.1811/13/20071.406/14/20095.711/9/201140.44

4/19/20069.8111/14/20071.026/15/20095.561/10/201137.35

4/20/20069.4111/15/20070.786/16/20095.621/11/201135.06

4/21/20068.9111/16/20071.676/17/20095.651/12/201129.78

4/22/20068.4811/17/20073.186/18/20095.541/13/201127.44

4/23/200611.1811/18/20072.586/19/20095.531/14/201126.14

4/24/20069.2111/19/20073.716/20/20095.521/15/201124.44

4/25/20067.4511/20/20071.766/21/20095.691/16/201123.22

4/26/20067.8911/21/20071.856/22/20095.551/17/201122.45

4/27/20067.4011/22/20070.786/23/20095.621/18/201121.90

4/28/20067.8511/23/20070.286/24/20095.671/19/201120.90

4/29/20068.1811/24/20070.096/25/20095.681/20/201120.26

4/30/20068.5611/25/20070.076/26/20095.681/21/201118.95

5/1/20068.8611/26/20071.176/27/20095.701/22/201118.62

5/2/20069.1011/27/20070.516/28/20095.681/23/201118.09

5/3/20068.2611/28/20070.086/29/20095.621/24/201117.28

5/4/20067.9611/29/20070.086/30/20095.671/25/201117.27

5/5/20067.0011/30/2007422.917/1/20095.651/26/201116.77

5/6/20067.0812/1/2007495.427/2/20095.571/27/201115.87

5/7/20067.1112/2/200735.537/3/20095.601/28/201115.65

5/8/20067.1312/3/200713.867/4/20095.591/29/201115.59

5/9/20067.4812/4/200716.417/5/20095.711/30/201115.69

5/10/20067.4912/5/200713.787/6/20095.751/31/2011103.37

5/11/20067.8812/6/200715.137/7/20095.732/1/201123.27

5/12/20067.8512/7/2007125.177/8/20095.712/2/201118.14

5/13/20067.8412/8/2007110.917/9/20095.632/3/201116.21

5/14/20066.7612/9/200773.707/10/20095.622/4/201115.73

5/15/20067.0112/10/200714.357/11/20095.612/5/201115.84

5/16/20067.5012/11/200713.237/12/20095.652/6/201115.37

5/17/20068.4112/12/20079.947/13/20095.652/7/201114.65

5/18/20067.0312/13/20078.487/14/20095.652/8/201114.58

5/19/20066.4212/14/20077.157/15/20095.412/9/201114.34

5/20/20064.9412/15/20076.597/16/20094.602/10/201113.54

5/21/20064.3612/16/20075.947/17/20094.162/11/201113.40

5/22/2006116.4612/17/20076.497/18/20094.082/12/201113.15

5/23/200616.5412/18/20076.917/19/20094.072/13/201112.76

5/24/20067.2212/19/200751.037/20/20093.982/14/201112.59

5/25/20066.4312/20/200723.597/21/20093.992/15/201112.45

5/26/20065.6812/21/200742.507/22/20093.962/16/201146.32

5/27/20065.8712/22/200710.137/23/20093.912/17/201146.22

5/28/20064.8712/23/20077.077/24/20093.892/18/201167.30

5/29/20063.9612/24/20076.767/25/20093.902/19/2011317.47

5/30/20063.9712/25/20076.237/26/20093.882/20/2011216.60

5/31/20064.3312/26/20075.127/27/20093.832/21/201141.06

12/27/20076.182/22/201128.10

12/28/20078.702/23/201123.46

12/29/20078.592/24/201122.32

12/30/20078.382/25/201119.99

12/31/20078.292/26/2011556.91

2/27/2011161.04

2/28/201161.32Notes: 

1 WellLocation

XY

117.2264933.04823
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