







August10,2021 

SanPasqualValleyGroundwaterSustainabilityAgency 
1600PacificHighway 
SanDiego,CA 92101 

Submittedviaemail:KDanek@sandiego.gov 


Re:PublicCommentLetterfortheSanPasqualValleyGroundwaterBasinDraftGSP  


DearKarinaDanek, 

Onbehalfoftheabove-listedorganizations,weappreciatetheopportunitytocommentontheDraft
GroundwaterSustainabilityPlan(GSP)fortheSanPasqualValleyGroundwaterBasinbeingprepared
undertheSustainableGroundwaterManagementAct(SGMA). Ourorganizationsaredeeplyengagedin
andcommittedtothesuccessfulimplementationofSGMAbecauseweunderstandthatgroundwateris
criticalfortheresilienceofCalifornia’swaterportfolio,particularlyinlightofchangingclimate.Underthe
requirementsofSGMA,GroundwaterSustainabilityAgencies(GSAs)mustconsidertheinterestsofall
beneficialusesandusersofgroundwater,suchasdomesticwellowners,environmentalusers,surface
waterusers,federalgovernment,CaliforniaNativeAmericantribesanddisadvantagedcommunities
(WaterCode10723.2). 
Asstakeholderrepresentativesforbeneficialusersofgroundwater,ourGSPreviewfocusesonhowwell
disadvantagedcommunities,tribes,climatechange,andtheenvironmentwereaddressedintheGSP.
Whileweappreciatethatsomebasinshaveconsultedusdirectlyviafocusgroups,workshops,and
workinggroups,weareprovidingpubliccommentletterstoallGSAsasameanstoengageinthe
developmentof2022GSPsacrossthestate.RecognizingthatGSPsarecomplicatedandresource
intensivetodevelop,theintentionofthisletteristoprovideconstructivestakeholderfeedbackthatcan
improvetheGSPpriortosubmissiontotheState. 
Basedonourreview,wehavesignificantconcernsregardingthetreatmentofkeybeneficialusersinthe
DraftGSPandconsidertheGSPtobeinsufficientu
 nderSGMA.Wehighlightthefollowingfindings: 
1. Beneficialusesandusersa
 renotsufficientlyconsideredinGSPdevelopment. 
a. HumanRighttoWaterconsiderationsa
 renotsufficientlyincorporated. 
b. Publictrustresourcesa
 renotsufficientlyconsidered. 
c. ImpactsofMinimumThresholds,MeasurableObjectivesandUndesirableResultson
beneficialusesandusersarenotsufficientlyanalyzed. 
2. Climatechangeisnotsufficientlyconsidered. 
3. Datagapsa
 renotsufficientlyidentifiedandtheGSPd
 oesnothaveaplantoeliminatethem. 
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4. ProjectsandManagementActionsd
 onotsufficientlyconsiderp
 otentialimpactsorbenefitsto
beneficialusesandusers. 

OurspecificcommentsrelatedtothedeficienciesoftheSanPasqualValleyGroundwaterBasinDraft
GSPalongwithrecommendationsonhowtoreconcilethem,areprovidedindetailinA
 ttachmentA.  

Pleaserefertotheenclosedlistofattachmentsforadditionaltechnicalrecommendations: 

AttachmentA
GSPS
 pecificComments 
AttachmentB
SGMAToolstoaddressDAC,drinkingwater,andenvironmentalbeneficialuses
andusers 
AttachmentC
Freshwaterspecieslocatedinthebasin 
AttachmentD
TheNatureConservancy’s“IdentifyingGDEsunderSGMA:BestPracticesfor
usingtheNCDataset” 


ThankyouforfullyconsideringourcommentsasyoufinalizeyourGSP. 

BestRegards, 






NgodooAtume 
WaterPolicyAnalyst 

CleanWaterAction/CleanWaterFund 

J.PabloOrtiz-Partida,Ph.D. 
WesternStatesClimateandWaterScientist 
UnionofConcernedScientists 




SamanthaArthur 
WorkingLandsProgramDirector 
AudubonCalifornia 



DanielleV.Dolan 
WaterProgramDirector 
LocalGovernmentCommission 



E.J.Remson 
SeniorProjectDirector,CaliforniaWaterProgram  MelissaM.Rohde 
TheNatureConservancy 
GroundwaterScientist 



TheNatureConservancy 








SanPasqualValleyGroundwaterBasinDraftGSP


Page2of11 



AttachmentA  

SpecificCommentsontheSanPasqualValleyGroundwaterBasinDraft
GroundwaterSustainabilityPlan 


1.ConsiderationofBeneficialUsesandUsersinGSPdevelopment 
ConsiderationofbeneficialusesandusersinGSPdevelopmentiscontingentuponadequate
identificationandengagementoftheappropriatestakeholders.The(A)identification,(B)engagement,
and(C)considerationofdisadvantagedcommunities,drinkingwaterusers,tribes,groundwater
dependentecosystems,streams,wetlands,andfreshwaterspeciesareessentialforensuringtheGSP
integratesexistingstatepoliciesontheHumanRighttoWaterandthePublicTrustDoctrine. 

A. IdentificationofKeyBeneficialUsesandUsers 

DisadvantagedCommunitiesandDrinkingWaterUsers 
TheidentificationofDisadvantagedCommunities(DACs)anddrinkingwaterusersis 
insufficient.TheDWRDACmappingtoolindicatesthattherearenoDACsinthebasin,however
thisisnotstatedintheGSP.WecommendtheGSAforincludingamapofthedensityof
domesticwellsinthebasin(Figure2-8).TheGSPshouldbefurtherimprovedbyincludingamap
ofindividualdomesticwelllocationsandbyindicatingthepopulationdependentongroundwater
fortheirsourceofdrinkingwater. 

RECOMMENDATIONS 

●

StatedefinitivelythattherearenoDACsinthebasin,insteadofbeingsilentonthe
subject.Indicatewhatsourcewasusedtomakethedetermination(e.g.,theDWRDAC
mappingtool).  

●

Includeamapofindividualdomesticwelllocationsandatableofwelldatashowing
screendepths.Indicatethepopulationdependentongroundwaterfortheirsourceof
drinkingwater.  

●

Describetheoccurrenceoftriballandsinthebasin.TheGSPstatesthatthereareno
triballandsinthebasin,butincludesatribememberfromtheSanPasqualTribeonthe
AdvisoryCommittee.IftheSanPasqualTribehasinterestsinthebasin,describethemin
detail. 



InterconnectedSurfaceWaters 
TheidentificationofInterconnectedSurfaceWaters(ISWs)isinsufficient.TheGSPusesa
numericalmodeltoanalyzesurfacewaterandgroundwaterinteractions.Ashortdescriptionof
theISWanalysisisprovidedintheGSP,butverylittledetailorbackgroundontheapproachis
given.Forexample,thelocationandspatialresolutionofgroundwaterelevationdata(e.g.,how
closethewellsaretothestreams)behindthenumericalmodelisnotprovided.Additionally,the
temporalresolutionofgroundwaterelevationdata(e.g.,numberofyearsandseasonality)that
parameterizesthenumericalmodelisalsounclear. 
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TheGSPstatesthatreachesidentifiedasdisconnectedareinportionsofthebasinwheredepth
togroundwaterhasbeengreaterthan30feetsince2015.TheGSPdoesnot,however,provide
justificationforthe30feetcriteriaprovidedinthetext.  


RECOMMENDATIONS 

●

Overlaythefigureofstreamsurfacewaterdepletion(Figure4-33)with
depth-to-groundwatercontourmapstoillustratethegroundwaterdepthsand
groundwatergradientnearthestreamreaches.Showthelocationofgroundwaterwells
usedintheanalysis.Usedepthtogroundwaterdatafrommultipleseasonsandwater
yeartypes(e.g.,wet,dry,average,drought)todeterminetherangeofdepthand
capturethevariabilityinenvironmentalconditionsinherentinCalifornia’sclimate. 

●

Forthedepth-to-groundwatercontourmaps,usethebestpracticespresentedin
AttachmentD.Specifically,ensurethatthefirststepiscontouringgroundwater
elevations,andthensubtractingthislayerfromlandsurfaceelevationsfromaDEMto
estimatedepth-to-groundwatercontoursacrossthelandscape.Thiswillprovide
accuratecontoursofdepthtogroundwateralongstreamsandotherlandsurface
depressionswhereGDEsarecommonlyfound. 

●

DescribedatagapsfortheISWanalysis.Discussandreconcilethesedatagapswith
specificmeasures(shallowmonitoringwells,streamgauges,andnested/clustered
wells)alongsurfacewaterfeaturesintheMonitoringNetworksectionoftheGSP. 



GroundwaterDependentEcosystems 
TheidentificationofGroundwaterDependentEcosystems(GDEs)isincomplete.TheGSPtook
initialstepstoidentifyandmapGDEsusingtheNaturalCommunitiesCommonlyAssociatedwith
Groundwaterdataset(NCdataset).WecommendtheGSAforincludingacomprehensivelistof
thestateandfederallythreatenedandendangeredspeciesinthebasin(Table1ofAppendixJ). 
However,wefoundthatsomemappedfeaturesintheNCdatasetwereimproperlydisregarded,
asdescribedbelow. 

● GDEswereincorrectlyremovedbasedongroundwaterlevelsthatweregreaterthan30-ft
in2015,asinglepointintime. Thisisatechnicallyincorrectapproachsincegroundwater
levelsfluctuateoverseasonalandinterannualtimescalesduetoCalifornia’s
Mediterraneanclimateandintensifyingfloodanddroughteventsduetoclimatechange.
JustifyingtheremovalofNCdatasetpolygonssolelybasedonthiscriteriondoesnot
acknowledgethatgroundwaterlevelstemporallyvaryandthefactthatmanyplant
specieswithinGDEscanaccessgroundwaterdepthsbeyond30-feetorhaveadapted
waterstressstrategiestodealwithintermittentperiodsofdeepgroundwaterlevels.Using
thismethodologydisregardsgroundwaterfluctuationsandmayresultintheomissionof
ecosystemsthataregroundwaterdependent. 
● GDEsweredisregardedbasedonthepresenceorproximityofsurfacewater.However,
partialrelianceonsurfacewaterdoesnotnecessarilyprovethattheplantsandanimals
donotaccessgroundwater.ManyGDEsoftensimultaneouslyrelyonmultiplesourcesof
water(i.e.,bothgroundwaterandsurfacewater),orshifttheirrelianceondifferent
sourcesonaninterannualorinter-seasonalbasis.Additionally,adverseimpactscan
occurtoGDEsduetopumpingthatfurtherseparatesgroundwaterfromsurfacewater. 
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●

TheGDEidentificationprocessutilizedaerialimageryinanincorrectmanner.TheGSP
reliedonaerialimagerytodetectsurfacewater,andthenmadetheassumptionthatonly
GDEspresentininundatedorsaturatedareaswereconnectedtogroundwater.This
approachisincorrectfortworeasons:1)notallsurfacewaterisconnectedto
groundwater,and2)visuallyinspectingaerialimagerycannotdetectgroundwater
occurringnearthegroundsurface.GDEscanrelyongroundwaterforsomeorallits
waterrequirements,whetherornotsurfacewaterispresent.InCalifornia,GDEreliance
ongroundwateroftenvarybyseason,anddependontheavailabilityofalternativewater
sources(e.g.,precipitation,riverwater,reservoirwater,soilmoistureinthevadosezone,
groundwater,appliedwater,treatedwastewatereffluent,urbanstormwater,irrigated
returnflow). 



RECOMMENDATIONS 
●

●

Providedepth-to-groundwatercontourmaps,notingthebestpracticespresentedin
AttachmentD.Specifically,ensurethatthefirststepiscontouringgroundwater
elevations,andthensubtractingthislayerfromlandsurfaceelevationsfromaDEMto
estimatedepth-to-groundwatercontoursacrossthelandscape. 

Usedepthtogroundwaterdatafrommultipleseasonsandwateryeartypes(e.g.,wet,
dry,average,drought)todeterminetherangeofdepthtogroundwateraroundNC
datasetpolygons.Werecommendthatabaselineperiod(10yearsfrom2005to2015)
beestablishedtocharacterizegroundwaterconditionsovermultiplewateryeartypes. 
RefertoAttachmentDofthisletterforbestpracticesforusinglocalgroundwaterdata
toverifywhetherpolygonsintheNCDatasetaresupportedbygroundwaterinan
aquifer. 


●

Ifinsufficientdataareavailabletodescribegroundwaterconditionswithinornear
polygonsfromtheNCdataset,includethosepolygonsas“PotentialGDEs”intheGSP
untildatagapsarereconciledinthemonitoringnetwork.WhiletheGSPacknowledges
thatsomelocationsthatmaybeGDEsarenotconfirmedasGDEs(andtheirstatusis
uncertain),theyaremappedasnon-GDEs.Theseshouldbemappedaspotential
GDEs. 





NativeVegetationandManagedWetlands 
Nativevegetationandmanagedwetlandsarewaterusesectorsthatarerequired1,2 tobeincluded
intothewaterbudget.Theintegrationoftheseecosystemsintothewaterbudgetisinsufficient.
Thewaterbudgetdidnotincludethecurrent,historical,andprojecteddemandsofnative
vegetationandmanagedwetlands.Theomissionofexplicitwaterdemandsfornativevegetation
andmanagedwetlandsisproblematicbecausekeyenvironmentalusesofgroundwaterarenot
beingaccountedforaswatersupplydecisionsaremadeusingthisbudget,norwilltheylikelybe
consideredinprojectandmanagementactions. 



1

“ ’Waterusesector’referstocategoriesofwaterdemandbasedonthegenerallandusestowhichthewateris
applied,includingurban,industrial,agricultural,managedwetlands,managedrecharge,andnativevegetation.”[23
CCR§351(al)] 
2
“ Thewaterbudgetshallquantifythefollowing,eitherthroughdirectmeasurementsorestimatesbasedondata:(3)
Outflowsfromthegroundwatersystembywaterusesector,includingevapotranspiration,groundwaterextraction,
groundwaterdischargetosurfacewatersources,andsubsurfacegroundwateroutflow.”[23CCR§354.18] 
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RECOMMENDATION 
●

Quantifyandpresentallwaterusesectordemandsinthehistorical,current,and
projectedwaterbudgetswithindividuallineitemsforeachwaterusesector,including
nativevegetationandmanagedwetlands. 



B. EngagingStakeholders 

StakeholderEngagementduringGSPdevelopment 
StakeholderengagementduringGSPdevelopmentisincomplete.SGMA’srequirementfor
publicnoticeandengagementofstakeholders3 isnotfullymetbythedescriptionintheNotice
andCommunicationsectionoftheGSP(Section1.4).Wenotethefollowingdeficiencieswiththe
overallstakeholderengagementprocess.  
●

●

Theopportunitiesforpublicinvolvementandengagementaredescribedinverygeneral
terms.Theyincludeattendanceatpublicmeetings,stakeholderemaillist,andupdatesto
theSanPasqualValleyGSPwebsite. 

VerylittleinformationwasprovidedonthelevelofengagementoftheAdvisory
CommitteeandtheTechnicalPeerReviewGroup.WhilethemembersoftheAdvisory
CommitteeareprovidedinTable1-2,themembersoftheTechnicalPeerReviewGroup
arenotlisted.  


RECOMMENDATIONS 

●

IncludearobustStakeholderCommunicationandEngagementPlan. 

●

Conductactiveandtargetedoutreachtoengagedomesticwellowners,environmental
stakeholders,andtribalstakeholdersduringtheremainderoftheGSPdevelopment
processandthroughouttheGSPimplementationphase.RefertoAttachmentBfor
specificrecommendationsonhowtoactivelyengagestakeholders. 

●

Describetheoccurrenceoftriballandsinthebasin.Explaintheinclusionofatribe
memberfromtheSanPasqualTribeontheAdvisoryCommittee.TheGSPstatesthat
therearenotriballandsinthebasin,butincludesatribememberfromtheSan
PasqualTribeontheAdvisoryCommittee.IftheSanPasqualTribehasinterestsinthe
basin,describethemindetail.  





3

“ AcommunicationsectionofthePlanshallincludearequirementthattheGSPidentifyhowitencouragestheactive
involvementofdiversesocial,cultural,andeconomicelementsofthepopulationwithinthebasin.”[23CCR
§354.10(d)(3)] 
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C. ConsideringBeneficialUsesandUsersWhenEstablishingSustainable
ManagementCriteriaandAnalyzingImpactsonBeneficialUsesandUsers 

Theconsiderationofbeneficialusesanduserswhenestablishingsustainablemanagementcriteria(SMC)
isinsufficient.Theconsiderationofpotentialimpactsonallbeneficialusersofgroundwaterinthebasin
arerequiredwhendefiningundesirableresults4 andestablishingminimumthresholds5,6 

DisadvantagedCommunitiesandDrinkingWaterUsers 

TherearenoDACsinthebasin,accordingtotheDWRDACmappingtool.TheGSPhastaken
initialstepstodefineSMCfordomesticwellsowners.TheGSPanalyzesdirectorindirect
impactsondomesticwellswhendefiningundesirableresultsforchronicloweringofgroundwater
levelsanddegradedwaterqualitybydescribingimpactstopotablesupplyofdrinkingwaterfor
domesticwellusers.However,theSMCdevelopedfordomesticwellownerscanbeimproved
withthefollowingrecommendations.  

RECOMMENDATIONS 
ChronicLoweringofGroundwaterLevels 

● Furtherdescribetheimpactofpassingtheminimumthresholdfordomesticwell
owners.Forexample,providethenumberofdomesticwellsthatwouldbede-watered
attheminimumthreshold.  

DegradedWaterQuality 

● EvaluatethecumulativeorindirectimpactsofproposedminimumthresholdsforTDS
andnitrateondomesticwaterusers.  

GroundwaterDependentEcosystemsandInterconnectedSurfaceWaters 

Minimumthresholdsforchronicloweringofgroundwaterlevelsaresettohistoricallow
groundwaterelevationsinproximitytopotentialGDEs,andareallowedtofallto50%ofthe
historicalrangebelowhistoricalminimumswherepotentialGDEsarenotpresent.Basedonthe
GSP'sassessmentthathistoriclevelshavebeensustainable,theGSPstatesthatusingthese
levelsasaminimumthresholdshouldnotposeaharmfulimpacttoGDEs.

However,thetrueimpactstoecosystemsunderthisscenarioarenotdiscussed.Ifminimum
thresholdsaresettohistoriclowgroundwaterlevelsandthebasinisallowedtooperatejust
aboveorclosetothoselevelsovermanyyears,thereisariskofcausingcatastrophicdamageto
ecosystemsthataremoreadversethanwhatwasoccurringin2015,attheheightofthe
2012-2016drought.ThisisbecauseCaliforniaecosystems,whichareadaptedtoour
Mediterraneanclimate,havesomedroughtstrategiesthattheycanutilizetodealwithshort-term
waterstress.However,ifthedroughtconditionsareprolonged,theecosystemcancollapse. 
4

“Thedescriptionofundesirableresultsshallinclude[...]potentialeffectsonthebeneficialusesandusersof
groundwater,onlandusesandpropertyinterests,andotherpotentialeffectsthatmayoccurorareoccurringfrom
undesirableresults.”[23CCR§354.26(b)(3)] 
5
“Thedescriptionofminimumthresholdsshallinclude[...]howminimumthresholdsmayaffecttheinterestsof
beneficialusesandusersofgroundwaterorlandusesandpropertyinterests.”[23CCR§354.28(b)(4)] 
6
“Thedescriptionofminimumthresholdsshallinclude[...]howstate,federal,orlocalstandardsrelatetotherelevant
sustainabilityindicator. Iftheminimumthresholddiffersfromotherregulatorystandards,theagencyshallexplainthe
natureofandthebasisforthedifference.”[23CCR§354.28(b)(5)] 
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Whileecosystemsmayhavebeenonlywaterstressedin2015,theycanbeinadvertently
destroyedifgroundwaterconditionsaremaintainedjustabovethose2015levelsinthelong-term,
sincethebasinwouldbepermittedtosustainextremedryconditionsovermultipleseasonsand
years. 

RECOMMENDATIONS 
●

●

Whendefiningundesirableresultsforchronicloweringofgroundwaterlevels,water
quality,anddepletionsofinterconnectedsurfacewaters,providespecificsonwhat
biologicalresponses(e.g.,extentofhabitat,growth,recruitmentrates)wouldbest
characterizeasignificantandunreasonableimpacttoGDEs.Undesirableresultsto
environmentalusersoccurwhen‘significantandunreasonable’effectsonbeneficial
usersarecausedbyoneofthesustainabilityindicators(i.e.,chronicloweringof
groundwaterlevels,degradedwaterquality,ordepletionofinterconnectedsurface
water).Thus,potentialimpactsonenvironmentalbeneficialusesandusersneedtobe
consideredwhendefiningundesirableresults7 inthebasin.Definingundesirable
resultsisthecrucialfirststepbeforetheminimumthresholds8 canbedetermined. 

FortheinterconnectedsurfacewaterSMC,theundesirableresultsshouldincludea
descriptionofpotentialimpactsoninstreamhabitatswithinISWswhendefining
minimumthresholdsinthebasin9.TheGSPshouldconfirmthatminimumthresholds
forISWsavoidadverseimpactstoenvironmentalbeneficialusersofinterconnected
surfacewatersastheseenvironmentaluserscouldbeleftunprotectedbytheGSP.
Theserecommendationsapplyespeciallytoenvironmentalbeneficialusersthatare
alreadyprotectedunderpre-existingstateorfederallaw6,10. 





2.ClimateChange 
TheSGMAstatuteidentifiesclimatechangeasasignificantthreattogroundwaterresourcesandonethat
mustbeexaminedandincorporatedintheGSPs.TheGSPRegulations11 requireintegrationofclimate
changeintotheprojectedwaterbudgettoensurethatprojectsandmanagementactionssufficiently
accountfortherangeofpotentialclimatefutures. 

7

“Thedescriptionofundesirableresultsshallinclude[...]potentialeffectsonthebeneficialusesandusersof
groundwater,onlandusesandpropertyinterests,andotherpotentialeffectsthatmayoccurorareoccurringfrom
undesirableresults”.[23CCR§354.26(b)(3)] 
8
Th
 edescriptionofminimumthresholdsshallinclude[...]howminimumthresholdsmayaffecttheinterestsof
beneficialusesandusersofgroundwaterorlandusesandpropertyinterests.”[23CCR§354.28(b)(4)] 
9
“Theminimumthresholdfordepletionsofinterconnectedsurfacewatershallbetherateorvolumeofsurfacewater
depletionscausedbygroundwaterusethathasadverseimpactsonbeneficialusesofthesurfacewaterandmay
leadtoundesirableresults.”[23CCR§354.28(c)(6)] 
10
R
 ohdeMM,SeapyB,RogersR,CastañedaX,editors.2019.CriticalSpeciesLookBook:Acompendiumof
California’sthreatenedandendangeredspeciesforsustainablegroundwatermanagement.TheNatureConservancy,
SanFrancisco,California.Availableat:
https://groundwaterresourcehub.org/public/uploads/pdfs/Critical_Species_LookBook_91819.pdf 
11
“EachPlanshallrelyonthebestavailableinformationandbestavailablesciencetoquantifythewaterbudgetfor
thebasininordertoprovideanunderstandingofhistoricalandprojectedhydrology,waterdemand,watersupply,
landuse,population,climatechange,sealevelrise,groundwaterandsurfacewaterinteraction,andsubsurface
groundwaterflow.”[23CCR§354.18(e)] 
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Theintegrationofclimatechangeintotheprojectedwaterbudgetisinsufficient.TheGSPdoes
incorporateclimatechangeintotheprojectedwaterbudgetusingaclimatetransientanalysis.However,
theGSPdidnotconsidermultipleclimatescenarios(e.g.,the2070wetand2070extremelydryclimate
scenarios)intheprojectedwaterbudget.TheGSPshouldclearlyandtransparentlyincorporatethe
extremelywetanddryscenariosprovidedbyDWRintoprojectedwaterbudgetsorselectmore
appropriateextremescenariosfortheirbasins.Whiletheseextremescenariosmayhavealower
likelihoodofoccurring,theirconsequencescouldbesignificant,thereforetheyshouldbeincludedin
groundwaterplanning. 
TheGSPincludedclimatechangeintokeyinputs(precipitation,evapotranspiration,andsurfacewater
flow)oftheprojectedwaterbudget.However,theGSPdoesnotcalculateasustainableyieldbasedon
theprojectedwaterbudgetwithclimatechangeincorporated,andinfactdoesnotpresentasustainable
yieldforanytimeperiod.Ifthewaterbudgetsareincomplete,includingtheomissionofextremelywetand
dryscenarios,andsustainableyieldisnotcalculated,thenthereisincreaseduncertaintyinvirtuallyevery
subsequentcalculationusedtoplanforprojects,derivemeasurableobjectives,andsetminimum
thresholds.Plansthatdonotadequatelyincludeclimatechangeprojectionsmayunderestimatefuture
impactsonvulnerablebeneficialusersofgroundwatersuchasecosystemsanddomesticwellowners. 

RECOMMENDATIONS 

●

Integrateclimatechange,includingextremewetanddryscenarios,intoallelementsof
theprojectedwaterbudgettoformthebasisfordevelopmentofsustainable
managementcriteriaandprojectsandmanagementactions. 

●

Calculatesustainableyieldbasedontheprojectedwaterbudgetwithclimatechange
incorporated. 

Incorporateclimatechangescenariosintoprojectsandmanagementactions. 

●




3.DataGaps 
Theconsiderationofbeneficialuserswhenestablishingmonitoringnetworksisinsufficient.Our
commentsabovenotedatagapsinthemonitoringnetworksforGDEsandISWs.Thelackofmonitoring
wellsand/orthelackofplansforfuturemonitoringthreatensGDEs,aquatichabitats,andsurfacewater
users.AppropriatemonitoringisnecessarysothatgroundwaterconditionswithinGDEsandISWsare
characterizedandsurface-shallowgroundwaterinteractionsarefullyintegratedintotheGSP.GDEsand
ISWswillremainunprotectedbytheGSPwithoutadequatemonitoringandidentificationofdatagaps.
ThePlanthereforefailstomeetSGMA’srequirementsforthemonitoringnetwork12.  







12

“Themonitoringnetworkobjectivesshallbeimplementedtoaccomplishthefollowing:[...](2)Monitorimpactstothe
beneficialusesorusersofgroundwater.”[23CCR§354.34(b)(2)] 
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RECOMMENDATIONS 

●

Providemapsthatoverlaymonitoringwelllocationswiththelocationsofdomestic
wellstoclearlyidentifypotentiallyimpactedareas. 

●

IncludeplanstoreconciledatagapsforGDEsandISWsintheGSPnow,insteadof
leavingthisforafutureprojecttobeimplementedwhenagroundwaterleveltriggeris
reached.EvaluatehowthegathereddatawillbeusedtoidentifyandmapGDEsand
ISWs. 

●

Determinewhatecologicalmonitoringcanbeusedtoassessthepotentialfor
significantandunreasonableimpactstoGDEsorISWsduetogroundwaterconditions
inthesubbasin. 


4.AddressingBeneficialUsersinProjectsandManagementActions 
Theconsiderationofbeneficialuserswhendevelopingprojectsandmanagementactionsisinsufficient. 
TheGSPstatesthatbecausethebasinissustainable,projectandmanagementactionswillonlybe
implementedasnecessaryinthefuture.However,groundwatersustainabilityunderSGMAisdefinednot
justbysustainableyield,butbytheavoidanceofundesirableresultsforallbeneficialusers.
EnvironmentalbeneficialuserssuchasGDEs,aquatichabitats,andsurfacewateruserswerenot
sufficientlyidentifiedintheGSP.Therefore,potentialprojectandmanagementactionstobeimplemented
sometimeinthefuturemaynotprotectthesebeneficialusers.  
TheGSPpresentstiersfortheprojectsandmanagementactionsinFigure9-2.Tier0projectsand
managementactionsaretobeimplementedbytheGSAduringGSPimplementation.Futuretiersare
triggeredbyincreasinglysevereminimumthresholdexceedances.TheGDEstudyisproposedasaTier
1ProjectandManagementAction.BecauseofthedatagapsnotedforGDEsabove,thisstudyshouldbe
includedintheGSPnow,notsetasideforfutureimplementation.  

RECOMMENDATIONS 

●

ForGDEsandISWs,rechargeponds,reservoirsandfacilitiesformanagedstormwater
rechargecanbedesignedasmultiple-benefitprojectstoincludeelementsthatact
functionallyaswetlandsandprovideabenefitforwildlifeandaquaticspecies.For
guidanceonhowtointegratemulti-benefitrechargeprojectsintoyourGSP,refertothe
“Multi-BenefitRechargeProjectMethodologyGuidanceDocument”13. 


13

TheNatureConservancy.2021.Multi-BenefitRechargeProjectMethodologyforInclusioninGroundwater
SustainabilityPlans.Sacramento.Availableat:
https://groundwaterresourcehub.org/sgma-tools/multi-benefit-recharge-project-methodology-guidance/ 
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●

Fordomesticwellowners,includediscussionofadrinkingwaterwellimpactmitigation
programtoproactivelymonitorandprotectdrinkingwaterwellsthroughGSP
implementation.RefertoAttachmentBforspecificrecommendationsonhowto
implementadrinkingwaterwellmitigationprogram. 

●

Fordomesticwellowners,includeadiscussionofwhetherpotentialimpactstowater
qualityfromprojectsandmanagementactionscouldoccurandhowtheGSAplansto
mitigatesuchimpacts. 

●

Developmanagementactionsthatincorporateclimateandwaterdeliveryuncertainties
toaddressfuturewaterdemandandpreventfutureundesirableresults. 
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Attachment B
SGMA Tools to address DAC, drinking water, and
environmental beneficial uses and users

Stakeholder Engagement and Outreach

Clean Water Action, Community Water Center and Union of
Concerned Scientists developed a guidance document
called Collaborating for success: Stakeholder engagement
for Sustainable Groundwater Management Act
Implementation. It provides details on how to conduct
targeted and broad outreach and engagement during
Groundwater Sustainability Plan (GSP) development and
implementation. Conducting a targeted outreach involves:
•

Developing a robust Stakeholder Communication and Engagement plan that includes
outreach at frequented locations (schools, farmers markets, religious settings, events)
across the plan area to increase the involvement and participation of disadvantaged
communities, drinking water users and the environmental stakeholders.

•

Providing translation services during meetings and technical assistance to enable easy
participation for non-English speaking stakeholders.

•

GSP should adequately describe the process for requesting input from beneficial users
and provide details on how input is incorporated into the GSP.
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The Human Right to Water
The Human Right to Water Scorecard was developed
by Community Water Center, Leadership Counsel for
Justice and Accountability and Self Help Enterprises to
aid Groundwater Sustainability Agencies (GSAs) in
prioritizing drinking water needs in SGMA. The
scorecard identifies elements that must exist in GSPs
to adequately protect the Human Right to Drinking
water.

Drinking Water Well Impact Mitigation Framework
The Drinking Water Well Impact Mitigation
Framework was developed by Community Water
Center, Leadership Counsel for Justice and
Accountability and Self Help Enterprises to aid
GSAs in the development and implementation of
their GSPs. The framework provides a clear
roadmap for how a GSA can best structure its
data gathering, monitoring network and
management actions to proactively monitor and
protect drinking water wells and mitigate impacts
should they occur.
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Groundwater Resource Hub
The Nature Conservancy has
developed a suite of tools based on
best available science to help GSAs,
consultants, and stakeholders
efficiently incorporate nature into
GSPs. These tools and resources are
available online at
GroundwaterResourceHub.org. The
Nature Conservancy’s tools and
resources are intended to reduce
costs, shorten timelines, and increase
benefits for both people and nature.

Rooting Depth Database

The Plant Rooting Depth Database provides information that can help assess whether
groundwater-dependent vegetation are accessing groundwater. Actual rooting depths
will depend on the plant species and site-specific conditions, such as soil type and
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availability of other water sources. Site-specific knowledge of depth to groundwater
combined with rooting depths will help provide an understanding of the potential
groundwater levels are needed to sustain GDEs.
How to use the database
The maximum rooting depth information in the Plant Rooting Depth Database is useful
when verifying whether vegetation in the Natural Communities Commonly Associated
with Groundwater (NC Dataset) are connected to groundwater. A 30 ft depth-togroundwater threshold, which is based on averaged global rooting depth data for
phreatophytes1, is relevant for most plants identified in the NC Dataset since most
plants have a max rooting depth of less than 30 feet. However, it is important to note
that deeper thresholds are necessary for other plants that have reported maximum root
depths that exceed the averaged 30 feet threshold, such as valley oak (Quercus
lobata), Euphrates poplar (Populus euphratica), salt cedar (Tamarix spp.), and
shadescale (Atriplex confertifolia). The Nature Conservancy advises that the reported
max rooting depth for these deeper-rooted plants be used. For example, a depth-to
groundwater threshold of 80 feet should be used instead of the 30 ft threshold, when
verifying whether valley oak polygons from the NC Dataset are connected to
groundwater. It is important to re-emphasize that actual rooting depth data are limited
and will depend on the plant species and site-specific conditions such as soil and
aquifer types, and availability to other water sources.
The Plant Rooting Depth Database is an Excel workbook composed of four worksheets:
1.
2.
3.
4.

California phreatophyte rooting depth data (included in the NC Dataset)
Global phreatophyte rooting depth data
Metadata
References

How the database was compiled
The Plant Rooting Depth Database is a compilation of rooting depth information for the
groundwater-dependent plant species identified in the NC Dataset. Rooting depth data
were compiled from published scientific literature and expert opinion through a
crowdsourcing campaign. As more information becomes available, the database of
rooting depths will be updated. Please Contact Us if you have additional rooting depth
data for California phreatophytes.

1

Canadell, J., Jackson, R.B., Ehleringer, J.B. et al. 1996. Maximum rooting depth of vegetation types at the global
scale. Oecologia 108, 583–595. https://doi.org/10.1007/BF00329030
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GDE Pulse

GDE Pulse is a free online tool that allows Groundwater Sustainability Agencies to
assess changes in groundwater dependent ecosystem (GDE) health using satellite,
rainfall, and groundwater data. Remote sensing data from satellites has been used to
monitor the health of vegetation all over the planet. GDE pulse has compiled 35 years of
satellite imagery from NASA’s Landsat mission for every polygon in the Natural
Communities Commonly Associated with Groundwater Dataset. The following datasets
are available for downloading:
Normalized Difference Vegetation Index (NDVI) is a satellite-derived index that
represents the greenness of vegetation. Healthy green vegetation tends to have a
higher NDVI, while dead leaves have a lower NDVI. We calculated the average NDVI
during the driest part of the year (July - Sept) to estimate vegetation health when the
plants are most likely dependent on groundwater.
Normalized Difference Moisture Index (NDMI) is a satellite-derived index that
represents water content in vegetation. NDMI is derived from the Near-Infrared (NIR)
and Short-Wave Infrared (SWIR) channels. Vegetation with adequate access to water
tends to have higher NDMI, while vegetation that is water stressed tends to have lower
NDMI. We calculated the average NDVI during the driest part of the year (July–
September) to estimate vegetation health when the plants are most likely dependent on
groundwater.
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Annual Precipitation is the total precipitation for the water year (October 1 st –
September 30th) from the PRISM dataset. The amount of local precipitation can affect
vegetation with more precipitation generally leading to higher NDVI and NDMI.
Depth to Groundwater measurements provide an indication of the groundwater levels
and changes over time for the surrounding area. We used groundwater well
measurements from nearby (<1km) wells to estimate the depth to groundwater below
the GDE based on the average elevation of the GDE (using a digital elevation model)
minus the measured groundwater surface elevation.

ICONOS Mapper
Interconnected Surface Water in the Central Valley

ICONS maps the likely presence of interconnected surface water (ISW) in the Central
Valley using depth to groundwater data. Using data from 2011-2018, the ISW dataset
represents the likely connection between surface water and groundwater for rivers and
streams in California’s Central Valley. It includes information on the mean, maximum,
and minimum depth to groundwater for each stream segment over the years with
available data, as well as the likely presence of ISW based on the minimum depth to
groundwater. The Nature Conservancy developed this database, with guidance and
input from expert academics, consultants, and state agencies.
We developed this dataset using groundwater elevation data available online from the
California Department of Water Resources (DWR). DWR only provides this data for the
Central Valley. For GSAs outside of the valley, who have groundwater well
measurements, we recommend following our methods to determine likely ISW in your
region. The Nature Conservancy’s ISW dataset should be used as a first step in
reviewing ISW and should be supplemented with local or more recent groundwater
depth data.
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Attachment C
Freshwater Species Located in the San Pasqual Valley Basin
To assist in identifying the beneficial users of surface water necessary to assess the undesirable result
“depletion of interconnected surface waters”, Attachment C provides a list of freshwater species located in
the San Pasqual Valley Basin. To produce the freshwater species list, we used ArcGIS to select features
within the California Freshwater Species Database version 2.0.9 within the basin boundary. This database
contains information on ~4,000 vertebrates, macroinvertebrates and vascular plants that depend on fresh
water for at least one stage of their life cycle. The methods used to compile the California Freshwater
Species Database can be found in Howard et al. 20151. The spatial database contains locality observations
and/or distribution information from ~400 data sources. The database is housed in the California
Department of Fish and Wildlife’s BIOS2 as well as on The Nature Conservancy’s science website3.
Scientific Name

Common Name

BIRDS
Vireo bellii pusillus

Least Bell's Vireo

Agelaius tricolor

Tricolored Blackbird

Aix sponsa
Anas acuta
Anas americana
Anas clypeata
Anas crecca
Anas cyanoptera
Anas discors
Anas platyrhynchos
Anas strepera

Wood Duck
Northern Pintail
American Wigeon
Northern Shoveler
Green-winged Teal
Cinnamon Teal
Blue-winged Teal
Mallard
Gadwall
Greater White-fronted
Goose
Great Egret
Great Blue Heron
Ring-necked Duck
Canvasback
Green Heron
Snow Goose
Ross's Goose
Snowy Egret
American Coot
Wilson's Snipe

Anser albifrons
Ardea alba
Ardea herodias
Aythya collaris
Aythya valisineria
Butorides virescens
Chen caerulescens
Chen rossii
Egretta thula
Fulica americana
Gallinago delicata

Federal
Endangered
Bird of
Conservation
Concern

Legal Protected Status
State

Other

Endangered
Special Concern

BSSC - First
priority

Special

1
Howard, J.K. et al. 2015. Patterns of Freshwater Species Richness, Endemism, and Vulnerability in California.
PLoSONE, 11(7). Available at: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130710
2
California Department of Fish and Wildlife BIOS: https://www.wildlife.ca.gov/data/BIOS
3
Science for Conservation: https://www.scienceforconservation.org/products/california-freshwater-speciesdatabase
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Bird of
Conservation
Concern

Haliaeetus
leucocephalus

Bald Eagle

Himantopus
mexicanus

Black-necked Stilt

Icteria virens

Yellow-breasted Chat

Nycticorax
nycticorax
Oxyura jamaicensis
Pelecanus
erythrorhynchos
Phalacrocorax
auritus
Plegadis chihi
Rallus limicola
Recurvirostra
americana

Black-crowned NightHeron
Ruddy Duck
American White
Pelican
Double-crested
Cormorant
White-faced Ibis
Virginia Rail

Setophaga petechia

Yellow Warbler

Tachycineta bicolor
Tringa melanoleuca
Vireo bellii
Xanthocephalus
xanthocephalus
HERPS
Actinemys
marmorata
marmorata
Anaxyrus boreas
boreas
Anaxyrus
californicus
Pseudacris
cadaverina

Tree Swallow
Greater Yellowlegs
Bell's Vireo
Yellow-headed
Blackbird

Western Pond Turtle

Rana draytonii

California Red-legged
Frog

Threatened

Special Concern

ARSSC

Western Spadefoot

Under Review
in the
Candidate or
Petition
Process

Special Concern

ARSSC

Special Concern

ARSSC

Spea hammondii

Endangered

Special Concern

BSSC - Third
priority

Special Concern

BSSC - First
priority

Watch list

American Avocet
BSSC - Second
priority

Special Concern

BSSC - Third
priority

Special Concern

ARSSC

Special Concern

ARSSC

Boreal Toad
Arroyo Toad

Endangered

California Treefrog

Thamnophis
Two-striped
hammondii
Gartersnake
hammondii
Thamnophis sirtalis
Common Gartersnake
sirtalis
INSECTS & OTHER INVERTS
Libellula saturata
Flame Skimmer
Pachydiplax
Blue Dasher
longipennis
Perithemis intensa
Mexican Amberwing

ARSSC
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Rhionaeschna
multicolor
Tramea lacerata
PLANTS
Lemna turionifera
Salix laevigata

Blue-eyed Darner
Black Saddlebags
Turion Duckweed
Polished Willow
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Attachment D
July 2019

IDENTIFYING GDEs UNDER SGMA
Best Practices for using the NC Dataset
The Sustainable Groundwater Management Act (SGMA) requires that groundwater dependent
ecosystems (GDEs) be identified in Groundwater Sustainability Plans (GSPs). As a starting point, the
Department of Water Resources (DWR) is providing the Natural Communities Commonly Associated with
Groundwater Dataset (NC Dataset) online1 to help Groundwater Sustainability Agencies (GSAs),
consultants, and stakeholders identify GDEs within individual groundwater basins. To apply information
from the NC Dataset to local areas, GSAs should combine it with the best available science on local
hydrology, geology, and groundwater levels to verify whether polygons in the NC dataset are likely
supported by groundwater in an aquifer (Figure 1)2. This document highlights six best practices for
using local groundwater data to confirm whether mapped features in the NC dataset are supported by
groundwater.

Figure 1. Considerations for GDE identification.
Source: DWR2
NC Dataset Online Viewer: https://gis.water.ca.gov/app/NCDatasetViewer/
California Department of Water Resources (DWR). 2018. Summary of the “Natural Communities Commonly Associated
with Groundwater” Dataset and Online Web Viewer. Available at: https://water.ca.gov/-/media/DWR-Website/WebPages/Programs/Groundwater-Management/Data-and-Tools/Files/Statewide-Reports/Natural-Communities-DatasetSummary-Document.pdf
1
2

1

The NC Dataset identifies vegetation and wetland features that are good indicators of a GDE. The
dataset is comprised of 48 publicly available state and federal datasets that map vegetation, wetlands,
springs, and seeps commonly associated with groundwater in California3. It was developed through a
collaboration between DWR, the Department of Fish and Wildlife, and The Nature Conservancy (TNC).
TNC has also provided detailed guidance on identifying GDEs from the NC dataset4 on the Groundwater
Resource Hub5, a website dedicated to GDEs.

BEST PRACTICE #1. Establishing a Connection to Groundwater
Groundwater basins can be comprised of one continuous aquifer (Figure 2a) or multiple aquifers stacked
on top of each other (Figure 2b). In unconfined aquifers (Figure 2a), using the depth-to-groundwater
and the rooting depth of the vegetation is a reasonable method to infer groundwater dependence for
GDEs. If groundwater is well below the rooting (and capillary) zone of the plants and any wetland
features, the ecosystem is considered disconnected and groundwater management is not likely to affect
the ecosystem (Figure 2d). However, it is important to consider local conditions (e.g., soil type,
groundwater flow gradients, and aquifer parameters) and to review groundwater depth data from
multiple seasons and water year types (wet and dry) because intermittent periods of high groundwater
levels can replenish perched clay lenses that serve as the water source for GDEs (Figure 2c). Maintaining
these natural groundwater fluctuations are important to sustaining GDE health.
Basins with a stacked series of aquifers (Figure 2b) may have varying levels of pumping across aquifers
in the basin, depending on the production capacity or water quality associated with each aquifer. If
pumping is concentrated in deeper aquifers, SGMA still requires GSAs to sustainably manage
groundwater resources in shallow aquifers, such as perched aquifers, that support springs, surface
water, domestic wells, and GDEs (Figure 2). This is because vertical groundwater gradients across
aquifers may result in pumping from deeper aquifers to cause adverse impacts onto beneficial users
reliant on shallow aquifers or interconnected surface water. The goal of SGMA is to sustainably manage
groundwater resources for current and future social, economic, and environmental benefits. While
groundwater pumping may not be currently occurring in a shallower aquifer, use of this water may
become more appealing and economically viable in future years as pumping restrictions are placed on
the deeper production aquifers in the basin to meet the sustainable yield and criteria. Thus, identifying
GDEs in the basin should done irrespective to the amount of current pumping occurring in a particular
aquifer, so that future impacts on GDEs due to new production can be avoided. A good rule of thumb
to follow is: if groundwater can be pumped from a well - it’s an aquifer.

For more details on the mapping methods, refer to: Klausmeyer, K., J. Howard, T. Keeler-Wolf, K. Davis-Fadtke, R. Hull,
A. Lyons. 2018. Mapping Indicators of Groundwater Dependent Ecosystems in California: Methods Report. San Francisco,
California. Available at: https://groundwaterresourcehub.org/public/uploads/pdfs/iGDE_data_paper_20180423.pdf
4 “Groundwater Dependent Ecosystems under the Sustainable Groundwater Management Act: Guidance for Preparing
Groundwater Sustainability Plans” is available at: https://groundwaterresourcehub.org/gde-tools/gsp-guidance-document/
5 The Groundwater Resource Hub: www.GroundwaterResourceHub.org
3
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Figure 2. Confirming whether an ecosystem is connected to groundwater. Top: (a) Under the ecosystem is
an unconfined aquifer with depth-to-groundwater fluctuating seasonally and interannually within 30 feet from land
surface. (b) Depth-to-groundwater in the shallow aquifer is connected to overlying ecosystem.
Pumping
predominately occurs in the confined aquifer, but pumping is possible in the shallow aquifer. Bottom: (c) Depthto-groundwater fluctuations are seasonally and interannually large, however, clay layers in the near surface prolong
the ecosystem’s connection to groundwater. (d) Groundwater is disconnected from surface water, and any water in
the vadose (unsaturated) zone is due to direct recharge from precipitation and indirect recharge under the surface
water feature. These areas are not connected to groundwater and typically support species that do not require
access to groundwater to survive.
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BEST PRACTICE #2. Characterize Seasonal and Interannual Groundwater Conditions
SGMA requires GSAs to describe current and historical groundwater conditions when identifying GDEs
[23 CCR §354.16(g)]. Relying solely on the SGMA benchmark date (January 1, 2015) or any other
single point in time to characterize groundwater conditions (e.g., depth-to-groundwater) is inadequate
because managing groundwater conditions with data from one time point fails to capture the seasonal
and interannual variability typical of California’s climate. DWR’s Best Management Practices document
on water budgets6 recommends using 10 years of water supply and water budget information to describe
how historical conditions have impacted the operation of the basin within sustainable yield, implying
that a baseline7 could be determined based on data between 2005 and 2015. Using this or a similar
time period, depending on data availability, is recommended for determining the depth-to-groundwater.
GDEs depend on groundwater levels being close enough to the land surface to interconnect with surface
water systems or plant rooting networks. The most practical approach8 for a GSA to assess whether
polygons in the NC dataset are connected to groundwater is to rely on groundwater elevation data. As
detailed in TNC’s GDE guidance document4, one of the key factors to consider when mapping GDEs is
to contour depth-to-groundwater in the aquifer that is supporting the ecosystem (see Best Practice #5).
Groundwater levels fluctuate over time and space due to California’s Mediterranean climate (dry
summers and wet winters), climate change (flood and drought years), and subsurface heterogeneity in
the subsurface (Figure 3). Many of California’s GDEs have adapted to dealing with intermittent periods
of water stress, however if these groundwater conditions are prolonged, adverse impacts to GDEs can
result. While depth-to-groundwater levels within 30 feet4 of the land surface are generally accepted as
being a proxy for confirming that polygons in the NC dataset are supported by groundwater, it is highly
advised that fluctuations in the groundwater regime be characterized to understand the seasonal and
interannual groundwater variability in GDEs. Utilizing groundwater data from one point in time can
misrepresent groundwater levels required by GDEs, and inadvertently result in adverse impacts to the
GDEs. Time series data on groundwater elevations and depths are available on the SGMA Data Viewer9.
However, if insufficient data are available to describe groundwater conditions within or near polygons
from the NC dataset, include those polygons in the GSP until data gaps are reconciled in the monitoring
network (see Best Practice #6).
Figure 3. Example seasonality
and interannual variability in
depth-to-groundwater
over
time. Selecting one point in time,
such
as
Spring
2018,
to
characterize
groundwater
conditions in GDEs fails to capture
what groundwater conditions are
necessary
to
maintain
the
ecosystem status into the future so
adverse impacts are avoided.

DWR. 2016. Water Budget Best Management Practice. Available at:
https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_Water_Budget_Final_2016-12-23.pdf
6
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Baseline is defined under the GSP regulations as “historic information used to project future conditions for hydrology,
water demand, and availability of surface water and to evaluate potential sustainable management practices of a basin.”
[23 CCR §351(e)]
8 Groundwater reliance can also be confirmed via stable isotope analysis and geophysical surveys. For more information
see The GDE Assessment Toolbox (Appendix IV, GDE Guidance Document for GSPs4).
9 SGMA Data Viewer: https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer
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BEST PRACTICE #3. Ecosystems Often Rely on Both Groundwater and Surface Water
GDEs are plants and animals that rely on groundwater for all or some of its water needs, and thus can
be supported by multiple water sources. The presence of non-groundwater sources (e.g., surface water,
soil moisture in the vadose zone, applied water, treated wastewater effluent, urban stormwater, irrigated
return flow) within and around a GDE does not preclude the possibility that it is supported by
groundwater, too. SGMA defines GDEs as "ecological communities and species that depend on
groundwater emerging from aquifers or on groundwater occurring near the ground surface" [23 CCR
§351(m)]. Hence, depth-to-groundwater data should be used to identify whether NC polygons are
supported by groundwater and should be considered GDEs. In addition, SGMA requires that significant
and undesirable adverse impacts to beneficial users of surface water be avoided. Beneficial users of
surface water include environmental users such as plants or animals10, which therefore must be
considered when developing minimum thresholds for depletions of interconnected surface water.
GSAs are only responsible for impacts to GDEs resulting from groundwater conditions in the basin, so if
adverse impacts to GDEs result from the diversion of applied water, treated wastewater, or irrigation
return flow away from the GDE, then those impacts will be evaluated by other permitting requirements
(e.g., CEQA) and may not be the responsibility of the GSA. However, if adverse impacts occur to the
GDE due to changing groundwater conditions resulting from pumping or groundwater management
activities, then the GSA would be responsible (Figure 4).

Figure 4. Ecosystems often depend on multiple sources of water. Top: (Left) Surface water and groundwater
are interconnected, meaning that the GDE is supported by both groundwater and surface water. (Right) Ecosystems
that are only reliant on non-groundwater sources are not groundwater-dependent. Bottom: (Left) An ecosystem
that was once dependent on an interconnected surface water, but loses access to groundwater solely due to surface
water diversions may not be the GSA’s responsibility. (Right) Groundwater dependent ecosystems once dependent
on an interconnected surface water system, but loses that access due to groundwater pumping is the GSA’s
responsibility.

For a list of environmental beneficial users of surface water by basin, visit: https://groundwaterresourcehub.org/gdetools/environmental-surface-water-beneficiaries/
10
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BEST PRACTICE #4. Select Representative Groundwater Wells
Identifying GDEs in a basin requires that groundwater conditions are characterized to confirm whether
polygons in the NC dataset are supported by the underlying aquifer. To do this, proximate groundwater
wells should be identified to characterize groundwater conditions (Figure 5).
When selecting
representative wells, it is particularly important to consider the subsurface heterogeneity around NC
polygons, especially near surface water features where groundwater and surface water interactions
occur around heterogeneous stratigraphic units or aquitards formed by fluvial deposits. The following
selection criteria can help ensure groundwater levels are representative of conditions within the GDE
area:
●

Choose wells that are within 5 kilometers (3.1 miles) of each NC Dataset polygons because they
are more likely to reflect the local conditions relevant to the ecosystem. If there are no wells
within 5km of the center of a NC dataset polygon, then there is insufficient information to remove
the polygon based on groundwater depth. Instead, it should be retained as a potential GDE
until there are sufficient data to determine whether or not the NC Dataset polygon is supported
by groundwater.

●

Choose wells that are screened within the surficial unconfined aquifer and capable of measuring
the true water table.

●

Avoid relying on wells that have insufficient information on the screened well depth interval for
excluding GDEs because they could be providing data on the wrong aquifer. This type of well
data should not be used to remove any NC polygons.

Figure 5. Selecting representative wells to characterize groundwater conditions near GDEs.
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BEST PRACTICE #5. Contouring Groundwater Elevations
The common practice to contour depth-to-groundwater over a large area by interpolating measurements
at monitoring wells is unsuitable for assessing whether an ecosystem is supported by groundwater. This
practice causes errors when the land surface contains features like stream and wetland depressions
because it assumes the land surface is constant across the landscape and depth-to-groundwater is
constant below these low-lying areas (Figure 6a). A more accurate approach is to interpolate
groundwater elevations at monitoring wells to get groundwater elevation contours across the
landscape. This layer can then be subtracted from land surface elevations from a Digital Elevation Model
(DEM)11 to estimate depth-to-groundwater contours across the landscape (Figure b; Figure 7). This will
provide a much more accurate contours of depth-to-groundwater along streams and other land surface
depressions where GDEs are commonly found.

Figure 6. Contouring depth-to-groundwater around surface water features and GDEs. (a) Groundwater
level interpolation using depth-to-groundwater data from monitoring wells. (b) Groundwater level interpolation using
groundwater elevation data from monitoring wells and DEM data.

Figure 7. Depth-to-groundwater contours in Northern California. (Left) Contours were interpolated using
depth-to-groundwater measurements determined at each well. (Right) Contours were determined by interpolating
groundwater elevation measurements at each well and superimposing ground surface elevation from DEM spatial
data to generate depth-to-groundwater contours. The image on the right shows a more accurate depth-togroundwater estimate because it takes the local topography and elevation changes into account.

USGS Digital Elevation Model data products are described at: https://www.usgs.gov/core-sciencesystems/ngp/3dep/about-3dep-products-services and can be downloaded at: https://iewer.nationalmap.gov/basic/
11
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BEST PRACTICE #6. Best Available Science
Adaptive management is embedded within SGMA and provides a process to work toward sustainability
over time by beginning with the best available information to make initial decisions, monitoring the
results of those decisions, and using the data collected through monitoring programs to revise
decisions in the future. In many situations, the hydrologic connection of NC dataset polygons will not
initially be clearly understood if site-specific groundwater monitoring data are not available. If
sufficient data are not available in time for the 2020/2022 plan, The Nature Conservancy strongly
advises that questionable polygons from the NC dataset be included in the GSP until data
gaps are reconciled in the monitoring network. Erring on the side of caution will help minimize
inadvertent impacts to GDEs as a result of groundwater use and management actions during SGMA
implementation.

KEY DEFINITIONS
Groundwater basin is an aquifer or stacked series of aquifers with reasonably welldefined boundaries in a lateral direction, based on features that significantly impede
groundwater flow, and a definable bottom. 23 CCR §341(g)(1)
Groundwater dependent ecosystem (GDE) are ecological communities or species
that depend on groundwater emerging from aquifers or on groundwater occurring near
the ground surface. 23 CCR §351(m)
Interconnected surface water (ISW) surface water that is hydraulically connected at
any point by a continuous saturated zone to the underlying aquifer and the overlying
surface water is not completely depleted. 23 CCR §351(o)
Principal aquifers are aquifers or aquifer systems that store, transmit, and yield
significant or economic quantities of groundwater to wells, springs, or surface water
systems. 23 CCR §351(aa)

ABOUT US
The Nature Conservancy is a science-based nonprofit organization whose mission is to conserve the
lands and waters on which all life depends. To support successful SGMA implementation that meets the
future needs of people, the economy, and the environment, TNC has developed tools and resources
(www.groundwaterresourcehub.org) intended to reduce costs, shorten timelines, and increase benefits
for both people and nature.
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