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1. Introduction

Waterplanningin New Mexicoinvolvesassessing a diverseand variablewatersupplythroughouthe statedue to
climatevariabilityandthe impacton streamflows,decliningaquiferswildfireand ecosystems Planningalso involves
assessing populationprojectionsand futurewaterdemand,infrastructureeeds, waterquality protectiorand a

multitudef waterresourceissues broughtforththroughpublicinvolvementThe multiplenterstatecompacts,the
federalgovernment’darge involvementand role in watermanagementin certainbasins, and many (sometimes
competingWaterinterestxreatea complexenvironmenfiorwatermanagementn NewMexico.

1.1 PURPOSE OF THE NEW MEXICO STATE WATER PLAN PART Ii: TECHNICAL
REPORT

The 2018 New Mexico State WaterPlan Part II: Technical Report integratesvaterresourceinformatiofromthe
regionalwaterplans (RWPs) completedn 2016-201720162017RWP updates) includingestimatedwatersupply
and demand,projectionof populationand strategiesproposedby stakeholderso address key waterissues. See
Figure 1-1 fora mapof NewMexico’s16 waterplanningregions.This reportprovidesbackgroundnformatiombout
regionalwaterplanning,compilesand presentssome of the mostimportantiata regardingthe conditionof water
resourcesand expectedfuturedemands,looks at the potentiakupplydemandgap underdifferentscenarios and
summarizekey waterissues and strategiesdevelopedy steeringcommitteeand stakeholders.

1.2 OVERVIEW OF THE TECHNICAL REPORT

A briefhistoryof regionalwaterplanningis providedin Section2 alongwitha summaryof the publicinvolvementn
theregionalwaterplanningprocessand forthisstatewaterplan.The 20162017RWP updateswerewritterusinga
consistentmethodologya landmarkachievementfor the state enablingthe connectionbetweenstatewideand
regionalplanningscales to be strenghened Detailedtechnicalinformationescribingmethodologieand data used
todeterminénowsupplyand demandestimateswereestablishedthroughouthe stateare explainedin Sections 3

througtb and Appendix 2A.

The second half of this reportreflectsinformatiomevelopedby regionalwaterplanningsteeringcommitteeand
presentedin the regionalwater plans. It summarizeskey waterresourceissues identifiedby steeringcommittee
membersand stakeholdershroughouthe state (Section6), suggests strategiesto improvewaterresourceissues
(Section7), and compilesrecommendationtothestatetoaddresswatemresourceconcernsAppendix 2B).

1.2.1 Overviewof NewMexico’s WaterResources

NewMexicowaterresourcesconsistof fivemajorand threesmallriver basins (Figure 1-2) and multiplegroundwater
basins.The eightriverbasinscrossinterstatdooundariesyequiringnterstateompactsapprovedy Congress,which

apportioreach basins’ waterbetweenNew Mexicoand the otherstateswithinthe basins. These compactsrequire

NewMexicotoadministesurfaceand groundwatesuppliesforeachbasintoensurecompliancewiththeirrespective

compactobligations Additionallythe UnitedStates has enteredintotwointernationatreatieswithMexico,which

apportiorthewatersofthosebasinsbetweerthetwocountries.
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The FederalGovernments also involvedin the managemenbf surfacewaterin certainstreambasins, particularly
whereendangeredspecies habitator otherfederalinterestsare affected.These interestsincludefulfillmenof the
FederalGovernment'srustresponsibilityotribes.CertaininterstateompactqforinstancetheRio GrandeCompact)
includea provisionthatnothingin thecompactcan affectthe obligationsof the Federalgovernmentothetribesor
impairtherightsofthetribes. The Part llI: Legal Landmarks summarizeghelegallandmarkdnvolvedn administering
thestate’sriverbasinsand groundwateresourcesstatewide.

1.2.2 Analyzing Supply and Demand

Watermplanningreliesheavilyon estimatesof supplyand demand,and projectionef futuregaps betweersupplyand
demandEach irrigatiordistrictpublicwatersystem,miningoperationpr otherwaterprovidemworkstoidentifytheir
watersystemneedsandprojecfuturevatedemandThe supplyanddemandestimateforanindividualvatersystem
areoftenbasedonwaterrightsandnumericatodelsof sustainabilitforthatsystem.Buteach watersystemis rarely
isolatedandis oftendivertingroma riversystemor pumpingromthesameaquifersystemwithmultipleusers.

Supply. Whileit may seem straightforwartb quantifysupply,thetask is challengednotonly withseasonaland
yearly variabilityputalso by locationThe surfacewaterbudgeton a streamvaries dependingon numeroudactors
includingproximityto headwaterstributarynflowsreturrflows,springflows,and reservoirstorage.The surfaceand
groundwatesuppliesmay bereducednthefutureduetodelayedimpactsfrompumpinghathaveyettoreachstream
systems,thoughtheseprojectionsvouldrequiremoresophisticatedechnigueshanpresentedn thisreport.

DemaniDemandmayﬂuctuate/vithpopuIationbutalso accordingtoeconomigrowthfactors,suchas theboom
andbustcyclesoftheoilandgas industryOtherchallengesin estimatinglemandcan stemfromwaterightsbecause
notall waterrightsin the state are adjudicatedwhichlimitsthe abilityto quantifythe potentiademandon water
resources.Depictingthe waterdemandson riverflowdownstreanof a regiondue to legal obligationssuch as an

interstateompact,is particularlyroblematiovhenthoseobligationsare continuouslyhangingand deperdenton

multiplevariables,suchas streamflowata particulaupstreangage, volumeofwaterin storage,andvolumeofstorm
flows.

Waterdemandsfromnon-humarwateruses, such as riparianevapotranspirations notexplicitlyquantifiedn this

reporindis projectedoincreasewithwarmingemperatureandextendedgrowingeasonsas ourclimatecontinues
towarmduetogreenhousegas emissions.Finally, demandestimatesare based in parton meteredwateruse, for

thosewateruse categoris thatreportmeterreadings(such as publicwatersystems),butmanywateruses are not

meteredand the New MexicoOfficeof the State Engineer(OSE) relieson UnitedStates Departmenbf Agriculture
(USDA) estimatesof cropacreageand consumptivérrigatiomequirementsoestimatehewateruse.

Supply-DemandGap. Gaps betweersupplyand demandmaybe predictedordifferentegionsby considering
thedifferencéetweermprojectedupplyandprojectediemandOf course,manyfactorsinfluencesupplyanddemand,
thoughcertainfactorsare knownto have a high level of influence,such as the amountof precipitationn a year,

changesin populationandchangesinagricultur@rindustryRegionalorstatewidesummariesofthesupplydemand
gap may notreflet the actualprojectedgap foran individualwatersystem.One systemmay have a surplusand

anothemayhavea deficitwithinthesameregion,thustheregionalsummarycouldmask theactualproblemdgacing
a particulamwatersystem.

The New MexicolntestateStreamCommission(ISC) is taskedwithexaminingtheoverallwatersupplyand demand
balancetoidentifyand planforfutureproblemsparticularlwithmeetingnterstateompactobligationsCompleting
thisassessmentwouldbenefifrombettedataand numericamodelingf streamand aquifersystems.




The approachutilizedin thisreportoidentifisupplydemandgaps resultsin thefollowingonclusions:

= All planningegionsin NewMexicoare projectedohaveless than75% ofthenecessarysuppy tomeetdemands
in 2060underthedroughtcenario.

=  Four ofthoseregionsare projectedohaveless than20% of thenecessarysupplyunderthedroughtcenario.

*  The NortheastNewMexico planningregionis projectedohave about26% of thesupplyneededto meet2060
demandsunderaverage watersupplyconditionduetotherapiddepletioroftheOgallala/HigtPlains aquifer.

1.2.8 Key Issues and Recommendations

The 16 RWPs containednformatioaboutthekeyissuesimpactingheirregion These key issues werecompilecand
summarizedto providean overallstatusof theissues facingthe state. The numberone issue, notsurprisingly,is
insufficientvatersupply,followedy vulnerabilityo climate watermanagementiheneedfora betterunderstanding
ofwatemesources,watergualityandlast, butnotleast,waterinfrastructurand maintenanceAppendixZC presents
severalstrategiesforreducingthesupplydemandgap such as specificideas forconservatioracross multiplevater
use categoriesand methodsof developingnewsupplies.

As partof the process for developingthe regionalwaterplan, stakeholderswere asked to submittheirprojects,
programsand policies(PPP) liststoassist thestatein assessing thestatewidénfrastructureeedsandopportunities
forcollaborationOver 2,600PPPs werecompiledand summarizedaccordingto categoriesbased on the objective
(such as increasesupply, reducedemand,protectsupply, improveefficiency,or preparefor drought) Finally, the
regionaktakeholdersereaskedtoproviderecommendationothestateforimprovingvateresourcemanagement.
Thekeyissues, PPPs andrecommendatiortothestatehelpedinfornthepolicytopicspresentedn Part I: Pollgies .

1.2.4 NewMexico's 16 Regional WaterPlans

This 2018NewMexico State WaterPlan Part IT: Technical Report reliedheavilyon thethoroughdocumentatioaf
waterdemand and supplyfromthe16 RWPs.

Withoutheparticipationftheregionalkteeringcommitteeandthemembersofthepublic,thetask of regionalwater
planningwouldnothave beenpossible.The mostrecentupdatesofthe16 RWPs completedn 2016and 2017 have
provideda solid foundatiorfor futurerevisionsand improvementsthe 16 New MexicoRPWs are listedand linked
below.

Regionl NortheastNewMexico

Region2 San juan Basin

Region3 Jemez y Sangre

Region4 Southwest NewMexico
Region5 Tularosa-Sacramento-Salt Bagins
Region6 NorthwestNewMexico

Region7 Taos
Region8 Mora-San MiguelGuadalupe
Region9  Colfax

Region 10 TLower Pecos Valley
Region i1 Lower Rio Grande
Region 12 Middle Rio Grande
Region 13 Estancia Basin
Region 14 Rio Chama

Region 156 Socorro-Slerra
Region 16 Tea Gounty




2. Brief History of Regional Water Planning History and
Public Involvement Process

The boundarieofthel6watemplanningegionsfollowsomewatershedoundarieandgovernmenborderssuchas

countiesor Councilof Governmerst (COG) boundariesandvaryinsize, rangingfrom2,262(Taos planningregion to
17,337 (Southwestplanningregion)square miles. Each regionhas uniquewaterresourceissues based on the
demographicshistoryland use activities(includingcommerciabnd industriabdevelopmentignd variabilityof water
resources.

2.1 HISTORY OF REGIONAL WATER PLANNING

RegionalWaterPlanningin New Mexicobeganin earnestin 1987 whenthe New Mexicolegislatureauthorizedhe
ISC toproviddloansandgrantsforregionalwaterplanningactivitiesJurisdictionseekingfundingwhethea county,
city,waterboard,or watercommissioncoulddefinetheirplanningregionfortheirproposedplanningstudy.

Thus, throughthe processof seekingfundingthewaterplanningboundariedbeganto emerge,originatingromthe
groundup, and notthrougha statewideanalysis or comprehensivapproach Several iterationsof waterplanning
regions developed,but since 1996, the 16 regions shown in Figure I-1 have remainedessentiallythe same
(NewMexicoWaterDialogue,1996) The regionalwaterplanningboundariesemainproblematiduetothetension
betweerrepresentingiydrologidwatershedpoundarieforease of calculatingwaterbudgetsversus administrative
boundariesto facilitateparticipatiomand leadershipof the planningprocess A whitepaper(ISC, 2017) describes
someoftheconflictgpresentecby thecurrentboundaries.

ISC reachedouttoregionalwaterplannerswitha surveyaboutthewaterplanningboundariedin 2017(ISC, 201%)

andfoundthatbalancingsupplyanddemandin theirregionwas thegreatestmotivatingactorin participatingat 37%

of thesurveyresponses) followedoy jobrequiremenat 23% andinterestin planning(21%). Time commitmentas

the greatestreasonfor limitingparticipatianHaving hydrologidboundariesthatfacilitateaccuratecalculationswas

mostimportanto 75% of therespondersof thesurvey,comparedto 14% thatwantedconvenienimeetingocations
and11%thatdesiredpoliticaboundaries.

In theearly stages of regionalwaterplanning(1990s),the regionsretaired consultantto addressthecomponents
andrequirementeftheRegionalWaterPlanningHandbod (the“1994Handbook”}ISC, 1994).Documentselated
tothefirstphaseof waterplansare availableonthelSC’'s website(ISC, 2018)and providea detaitd summaryofthe

watersupplyissues of each region.Each waterplan developeda differenspproachto assessing watersupplyand

demand,makingcompilatiomfthedataintoa stateplanchallenging.

To address this issue, ISC developedthe UpdatedRegional WaterPlanning Handbook:Guidelines to Preparing
Updatesto New MexicoRegionalWaterPlans in 2013 (the“2013Handbook”§ISC, 2013) The technicalinformabn
foreachofthe16 regionsfolloved a commontechnicakpproachso thattheinformationouldbe synthesizedintoa

statewaterplan.

2.2 PUBLIC INVOLVEMENT IN THE WATER PLANNING PROCESS

In concertwiththe compilatiorof technicaldata, the ISC withsupportfromvarious contractorscoordinatedhe
reconveningof existing (butinactive)as wellas new steeringcommitteesn each of the regions, whichoccurred
betweer2014and 2017.SomeregionsalreadyhadlongestablishedvaterplanninggroupsandthelSC askedthese
groupsiftheywouldbe involvedin theprocesstoupdatetheRWPs.

Each steeringcommitteavas comprisedflocalandregionaktakeholderandorganizationssuchas regionalCOGs,
watermprovidersagriculturadistricteandacequias,electedofficials activewatemplanningcouncils,local,state federal,




and nongovernmentechnicaladvisorsand otherwaterinterests Steeringcommitteesepresenthedifferentvater
usergroupsidentifiedn the2013Handbookand have theassociatedwatr managemenexpertiseand experience
Thus, the20162017RWP updatesinvolvedparticipatioby a representativeroupofstakeholdersvithireachregion

(see Figure 2-1).

WATERSHED INTEREST

TRIBAL

RURAL WATER PROVIDER

OTHER GROUPS AS IDENTIFIED BY THE...

MUNICIPAL GOVERNMENT

LOCAL (RETAIL) BUSINESS

STATE AGENCY

FEDERAL AGENCY

EXTRACTIVE INDUSTRY

ENVIRONMENTAL INTEREST

COUNTY GOVERNMENT

AGRICULTURAL — SURFACE WATER USER

AGRICULTURAL — GROUND WATER USER

Figure 2-1 Numberof Stakeholders Representedon Steering Committees
Statewide.

Theregionakteeringcommitteeprovidedeedbackonthetechnicalnformatioanddevelopedistsof PPPs (projects,
programs,and policies)and recommendationto the state forimprovingwatermanagemenin New Mexico.The
“Publicinvolvemenin thePlanningProcess”chapterin each ofthe20162017RWPs documentghepublicplanning
processusedtoupdatetheplansandlistsstrategiesorfuturepublicinvolvemeniThe planscontaindetailsaboutthe
committeeformationmembershipand meetingssuch as dates,locationsagendas,and summariesAll theRWPs
areavailableonthelSC Planningwebpages (ISC, 2018).

Throughoutheregionalplanningupdateprocess,all meetingswereopentothepublic.The ISC supportedegional
steeringcommitteeby preparingagendasformeetingsfacilitatingneetingsassistingwithoutreachprovidinglata,
and keepingrecordsof all the meetings.Duringthe planningprocess,thelSC and thesteeringcommitteesvorked
togethetoupdatetheregionalwaterplans.The ISC providedtheregionswithtechnicakectionsoftheplanandthe
steeringcommitteeslevelopedheirstrategiesforaddressingfuturewaterchallenges.

2.3 PUBLIC INVOLVEMENT IN THE STATE WATER PLAN

TheISC recognizesthesignificanandcentrakolewaterplaysincommunitiegulturestheenvironmenandeconomy
ofthestateandworkedoinvolveas manydiversestakeholderas possibletoengageinimportanandrelevantpublic
meetingsand conversationaboutpeoplés valuesandideasregardingwaterissues. The publicinvolvemenprocess




fortheStateWaterPlan wasbuiltonthethorouglpublicinvolvemenactivitiexonductedn theregionalwaterplanning
process. That planningprocess includeda significantemphass on publicinvolvemento reach a broadrange of
stakeholdersto solicittheirfeedbackaboutregionalwaterplanningissues, strategiesand projects,programsand
policies.Theregionalaterplanningsteeringcommitteesonvenedmanytimes,as wellas conductedheirownpublic
outreachnitiativesBuildingonthismomentunthelSC collaborativelgrganizeda statewideublicinvolvemengvent
focusedon the State WaterPlan and encouragedoroadparticipationlhe ISC hiredNew MexicoFirst tofacilibte a
State Water Planning Town Hall. 225 people registeredfor this tweday event hosted in December2017 in
Albuquerque.

Whatmakesa TownHall differenthanpublicmeetingsor conferencesvithmultipleoresentationss thattheeventis

comprisedof small groupdiscussionsamongpeoplewhocare aboutwaterissues in NewMexicoand wanttocreate
recommendationshatwilllead toaction.Duringtheevent,participantengagedin discussionsfocusedon six water
planningtopics and workedtogetherto create draft and then final recommendationfor considerationin the
developmenbf the State WaterPlan. New MexicoFirst thencompileda reportsummarizingthe eventand the
proposedrecommendationdNMF,2018).The ISC reviewedandincorporatedheserecomnendationstocreatethe
eightwaterpolicytopics,goals, andstrategiesin thePart I: Pollcies.

The RegionalWaterPlans also significantlynfluencedhepoliciesin theState WaterPlan. Specifically thekey water
issues, thePPPs, andtherecommendatiorfsomthesteeringcommitteetothestatewereusedtocrafttheframework
forthepolicies.

The ISC releasedthe Draft2018 New MexicoState WaterPlan for publiccommentfromlJuly 9 throughAugust 25,

2018.Atthistime,the ISC issueda pressreleaseandthelSC WaterPlanningProgramManagerdistributednultiple
mass emailstowaterplanningstakeholdersinvitinghepublictosubmittommentonthedraftplanthrougha website
specifically created for this purpose or to submit writtencommentsvia the mail. Approximately80 different
governmentand nongovernmentabrganizationsandindividualsubmittedommenton thedraftplan.

The ISC reviewedandaddressedmeaningfupubliccommentsas partoftheprocessoffinalizingtheplan.The ISC is
gratefulto the manystakeholderswhosubmittecommentswhichhelpedstrengtherand improvethe plan. These
commentandthedraftplanare postedonthelSC’s State WaterPlan webpage (ISC, 2018)

2.4 CONSULTATION WITHNATIONS, TRIBES, AND PUEBLOS

The nations,tribes,and pueblosin New Mexicoare sovereigngovernmentghatassert authorityand responsibility
overwateruse and waterqualitywithintheirterritoriesThe nations,tribes,and pueblosin New Mexicohighlyvalue
watker and are deeplyconnectedto waterthoughancientcustomand traditionthatare passed fromgeneratiorto
generationThe stateofNewMexicarecognizestheimportancefpassingonsacredvaluesandwillrespecttraditional,
cultural,and religiousvalues and uses of waterby nations,tribes,and pueblosin the planningprocessand in the
governmentogovernmentonsultations.

ThelSC, incollaboratiomviththeOSE, invitedall ofthenations tribes,andpueblosin NewMexicotoengagein these
consultationsLettersweresentto 23 sovereigngovernmenténvitingnputThe New MexicoState Engineer,as well
as representativesfthe WaterPlanningProgramof theISC, have beenhonoredto engagein such consultations.
Theyhavemetwithgovernorsgribalcouncilmembersandstaffofmanyofthenations tribes,and pueblostodiscuss
a varietyof mattersjncludinghis 2018 New MexicoState WaterPlan.




3. Water Supply

New Mexico’swatersupplyis highlyvariablethroughouthestateandis affectedby climaticconditionsas discussed

inSection3.1. The state’swatersupplyincludesbothsurfacewatersupplies(Section3.2), originatingrimarilyn the

highermountairareas; and groundwateresourcesthatare mostextensivein eastern,southwesterrgndthecentral
valleysof NewMexicowithlesserresourcesthroughoutherestofthestate(Section3.2).Regionalsurfacewaterand

groundwateuse, whichdevelopedbecauseoftherelativeavailabilityof each resourcearoundthestate is illustrated
inFlgure 8-1 While2010wasan “averagefvatersupplyyear,indryeryears,thepercenofgroundwateuse increases
relativetosurfacewater.

The northerrpartof the state (includingthe San Juan, UpperRio Chama and the Canadian basins) has minimal
groundwateresources,butamplesurfacewaterin non-droughyears. Groundwatein thesebasinsis primarilyfound
in the shallowalluviumadjacentto surfacewater.The regionsalong the Rio Grandeand the Pecos River rely on
surfacewaterand have groundwateresourcesto meeta significantportionof the waterdemand.The far eastern
portiorofthestateandtheEstanciaBasin relyentirelyon groundwatefromaquifersthatare diminishing.

The surfacewater/groundwateistributioas illustratednfjgure 8-1is expectedtoshiftby 2030(whentheEastern
New MexicoRural WaterSupply ProjecfUte Reservoir Pipeline Projectbring in surface watersuppliesto some
communitiem easternNewMexicowheregroundwatesupples arerapidlydiminishingandtheNavajo-GallupVater
SupplyProjectdeliversadditionasurfacewatertonorthwestrn NewMexicg.

Planningregionsof thestatethatrely primarilyon surfacewater(ﬁlgute 8-1) includethe Colfax, MoraSan Miguel-
GuadalupeRio Chama,andSan Juan Basin, whichreceivemorethan90% of theirsupplyfromsurfacewatr. These

regionsare particularlyulnerableodroughanddonothave widespreacdibundantlternativegroundwatesupplies,
althoughthe San Juan Basin planningregion benefitsfrom more plentifulreservoirstorage. Otherregions with
significantsurfae wateruse (60to 80%) includelemez y Sangre, LowerRio Grande,MiddleRio Grande,Socorre

Sierra,andTaos; theseregionsalso arevulnerablecodroughtas are sub-areaswithinotherregions.
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Figure 3-1. Surface Waterand GroundwaterUse in New Mexico Water
Planning Regions In 2010.
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3.1 CLIMATE OF NEW MEXICO
3.1.1 Precipitationand Evaporation

Exceptforits highmountainsNewMexicds climateis aridtosemi-ariglandthus,precipitatiors onaverageverylow
andhighlyvariable Figure 342 showstheaverageannualprecipitatioacrossNewMexicafrom1980-2010(a relatively
wetperiod) In thelowestelevationsannualprecipitatiois muchlowerthanthemountainouareas.

Figure 3-3 shows the gross annuallake evaporatiopwhichis almostthe inverse of the precipitatiomap: greater
evaporatiompotentiadtlower(andhotterglevationsandless evaporatiomt thehigher(andcooler)elevationsGross
lake evaporatiomrepresentstheannualevaporatiorthatwouldoccurfroma freewatersurface(a standingbody of
watersuchas a lake orreservoir).

The RWPs each summarizedgeneral climate patternsand the variabilityof temperatureand precipitatiorat
representativelimatestations.Those regionswithhigherelevationsand snowpackalso includeddatafromNatural
ResourcesConservatiorbervice (NRCS) snowcourseand/osnowpacktelemetrySNOTEL) stations.

A significantportiorof New Mexico’ssurfacewaterand rechargetoaquifersis derivedfromwinterprecipitationlhe
snowpackanalyzedfromtheRWPs illustratedonsiderablevariabilityovertime,with highprecipitatiogearsshowing
considerablgreaterprecipitatiothandroughtears.Summerthunderstormslso a highlyvariablesourceof supply,
contributa significantportiorof runofandrechargetomanyareas of thestate.

Elgure 8-4 showstheextentof snowpackin Aprilfora wetyear (2005),averageyear (2010)and a dryyear (2018)
illustratingherecentvariabilityofthisimportantvatersupply.
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Figure 3-2. Average Annual Precipitation (inches) in NewMexico(averagefor
19812010).
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Figure 3-3. Gross Annual Lake Evaporation.
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3.1.2 Climate Variability and Drought

The RWPs alsosummarizedong-terntiroughtecordsbasedonthePalmerDrough everityindex(PDSI). The PDSI
is a droughtindex(a rankingsystem derivedfromtheassimilatiorof data—includingainfall snowpackstreamflow,
andotherwatersupplyindicators-fora givenarea. Long-termPDSI recordsare availableforeightclimatedivisions
in NewMexico andtheserecordswerepresentedn each of theRWPs.

The variabilityof thisdroughtindexfora NortherrNew Mexicoclimatedivisionis illustratedn Figure 3-5; a map of
theclimatedivisionsis includedn Appendix 2A. The PDSI graphforthesevenotherclimatedivisionsshowthesame
trendswithsomelocalvariations.
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As indicatedby thevariablePDSI, NewMexico’sclimatehas historicallyexhibitedh highrangeof variabilityPeriods

of extendeddrought,nterspersedwvithrelativelyshortterm,wetterperiodsare common Historicalperiodsof high

temperaturendlowprecipitatiohaveresultednhighdemanddorirrigatiorwaterandhigheropen-wateevaporation
andriparianevapotranspiration.

Whilemuch of New Mexico’ssurfacewaterin the San Juan River and Rio Grandeoriginatedn the mountainsof
southernColoradg the local PDSI is based on local precipitatiorand temperaturethus the local PDSI is not
necessarilyrepresentativefthelocalwatersupply.Furthermorehe historicaPDSI illustratd fortheperiodofrecord
in Figure 3-5 is likelytoshowa downwardrendin thefutureas discussedin Section3.1.3.The recent30to40years
has beenwettethanthe117yearperiodpresentedn Eigure 3-5.
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3.1.3 Climate Change

InadditiortonaturaklimatiacyclesthataffectprecipitatiopatternsnthesouthwestertnitedStates (i.e., El Nifio/La
Nifia,PacificDecadalOscillationAtlantidMiultidecaddDscillationandtheNorthAmericanMonsoon)theconsiderable
recentresearchon potentiatlimatechangescenariosand theirpotentiaimpacton thesouthwestertnitedStates,

includingNewMexicomustbe considered

The consensusonglobalclimateconditionss representednternationallgy theworkofthelntergovernment@bnel
on ClimateChange (IPCC), whoseFifthAssessmentReport,releasedin September2013, states, “Warmingf the
climatesystemis uneauivocal,andsincethe1950smanyoftheobservedchangesare unprecedentedverdecades
tomillenniaThe atmospheraand oceanhave warmedtheamountsof snowandice have diminishedsea levelhas
risen,andtheconcentrationsfgreenhousegases haveincreased’{IPCC, 2013).

Atmosphericoncentrationsfgreenhousegases arerisingso quicklythatall currentlimatemodelsprojecsignificant
warmingrendsovercontinentareasinthe21stcenturyThe mostrecentPCC specialrepor{IPCC, 2018)confirmed
thathumanactivitiehavecausedapproximatel§.0degreesCelsius (°C) ofglobalwarmingbovepre-industridévels
andthatwarmings likelytoreach1.5°C betweer2030and 2052 withthecurrentrateof emissions.

In the UnitedStates, regionalassessments conductedby the United States Global Change Research Program
(USGCRP) have foundthattemperaturesn the southwestertnitedStates have increasedand are predictedto
continueto increase,and serious watersupply challengesare expected.Watersuppliesare projectedto become
increasinglyscarce, callingfortradeoffsamongcompetingises and potentiallyeadingto conflic{ USGCRP, 2014).
MostofthemajorriversystemsinthesouthwestrnUnitedStatesare expectedtoexperiencereductionsn streamflow
andothedimitationsowateravailability(Garfinetal., 2013).

Althoughthereis consensusamongclimatescientiststhatglobaltemperaturesre warmingthereis considerable
uncertaintyegardingthespecificspatialandtenporalimpactsthatcan be expectedTo assess climatetrendsin New
Mexico,theOSE andISC conducted studyin 20060f observedclimateconditionoverthepastcenturyand found
thatobservedwintertimaveragetemperaturebad increasedstatewideoy aboutl1.5 degreesFahrenheit°F) since
the1950s.Several studiespredicttemperaturancreasesin New Mexicofrom5 °F to 10 °F by theendofthecentury
(ForestStewardsGuild,2008;Hurdand Coonrod,2008;USBOR, 2011).

Predictionsof annual precipitatiomre subjectto greateruncertaintyparticularlyregardingprecipitatiomluringthe
summermonsoonseason in thesouthwestertnitedStates (OSE and ISC, 2006).In partsof thestatesnowpackis
expectedtobe lowerandsnowmelts expectedto be earlier(Gutzler,2003; Gorietal., 2014) Based onthesestudies,
theeffectsof climatechangethatare likelyto occurin New Mexicoand the planningregionsinclude(OSE andISC,
2006):

=  Temperaturés expectedtocontinugorise.

= Highertempeatureswillresultin a longerand warmergrowingseason, resultingn increasedwaterdemandon
irrigatedands and increasedevapotranspiratiofftomriparianand forestedareas, grasslands,and forests,and
thusless rechargetoaquifers.

= Reservoirandothemopenwatervaporations expectedoincrease.Soil evaporatiofs also expectedtoincrease.

®  Precipitationis expectedto be moreconcentratedind intense,leadingto increasedprojectedrequencyand
severityofflooding.

= Streamflowsin majorriversacross the AmericanSouthwestincludingNew Mexico,are projectedo decrease
substantialhduringthis century(e.g., Christensenet al., 2004;Hurdand Coonrod,2008; USBOR, 2011,2013)
duetoa combinatiomf diminishedtold season snowpackin headwatergegionsand higherevapotranspiration
in the warmseason. The seasonal distributiomf streamflowis projectedto changeas well. Flows couldbe
somewhathigherthan at presentin late winter,but peak runoffwill occur earlierand be diminished.Late
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spring/earhsummerflowsare projectedo be muchlowerthanat present,given the combinedeffectsof less
snow,earliermeltingand higherevaporatiomatesaftersnowmelt.

Forest habitatis vulnerableto bothdecreasesin cold-seasonprecipitatiorand increasesin warmseason vapor
pressure deficit(Williamset al., 2010; Williamset al., 2013). Stress from eitherof these factorsleave forests
increasinglysusceptibleoinsects,forestfires,anddesiccationGreatertemperatureslsoincreaseinsectsurvivability
andfirerisk.

Climatechange will have a significantimpacton New Mexico’swaterresources forests and infrastructurelhe
projectedieclineinsurfacewatersupplieswillundoubtedlyesultingreaterelianceonlimtedgroundwateresources.
New Mexicoand Colorado’sforestedlands, the primarysource of much of our watersupply, will be subjectedto
increasingpotentiaforcatastrophidorestfiresandthedebrisflowsthatcan followhighintensityrainfallevents

As discussedin Sections6 and 7, manyofthekey issues and proposedstrategiesare in responsetotheseprojected
changes. New Mexicanshave a keeninterestin expandingthe knowledgeof groundwateresourcesand exploring
new potentiakources throughdesalinationFor several decades, New Mexicanshave been implementingorest
treatmentandrestoratiostrategiestoimprovetheresilienceof thelandscapetoforestfire,droughtsand flooding.
A betterunderstandingf the statewideconditionof New Mexico’sforestsand the vulnerabilityf infrastructureo
floodingand debrisflowsfromextremeprecipitatiorventsis a universaldesirefromall regions.

3.2 SURFACE WATER

The majorriverbasins locatedin New MexicoincludetheSan Juan, Rio Grande,Pecos, Canadianand Gila. These
majorriverbasins, as wellas otherbasins and the annualstreamflowin 2010, and the minimunforthe available
periodof recordat key gages are showninPigure 3+6. The greatestvolumeof surfacewaterin NewMexicois inthe
Rio GrandeandSan Juan basins, whereflowsprimarilyoriginateén themountins of southerrColorado.

Surface waterin the stateis fully appropriatedind the

diversionar.wd sForageofwate.ris regulateoby theQSE to NQWMGXiCO'S Interstate
protecteniorrightstowatey includingwhereapplicable,

to ensurethatthe state of New Mexicois in compliance ComPBCtS

withits obligationauundertheinterstateompactstowhich

thestateis a signatory. Canadian River Compact
The regulationsgenerally requirethat withdrawalsand Colorado River Compact

consumptiveuse be limited or capped or offsets be Upper Colorado River Basin Compact
provideddependingonvaryinghydrologiconditions. )

, . , La Plata River Compact
An importantpart of surface watersupply is reservoir

storage, allowing water to be saved during spring Rio Grande Compact
snowmeltand periodsof high precipitatiorior later use. Costilla Creek Compact
Majorwatersupplyreservoirsare presentin all themajor

river basins except the Gila River. The RWPs also Pecos River Compact
identifiedhe statusof boththelargerand smallerdams AnimasLa PlataProject Compact

understatejurisdictionn eachregion,indicatinghat7 out
of297damsarein unsatisfactorgonditiorand 180dams
aroundthestatearein poorcondtion(OSE, 2017)
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3.3 GROUNDWATER

GroundwateresourcesthroughouiewMexicovarywidely fromconceptuallgimplistichathtuHikebasinfillaquifers
of the Ogallalg/HighPlains in easternNew Mexico,to highlycomplexand poorlyunderstoodvaterresourcesin the
foldedgeologiclayersandvolcanicfeaturesof theOrtizMountainstothewell-studiedhallowand confinedaquifers
oftheRoswellBasin, to practicallynonexistent groundwateresourcesin theupperChama Valley. New Mexicohas
beena leaderinmanaginggroundwatediversionsdeclaring’groundwatdrasins”beginningn 193 1withtheMimbres
Basin. The NewMexicoState Engineertakesjurisdictiomvera groundwatebasinby "declaringit; thatis, identifying
its"reasonablyascertainabldoundariesandstatingan intentiotioadministewaterwithirthoseboundarie{NMSA)
§72-12-1). Groundwatelbasinscoveringtheentirestatehavebeendeclared as showninFigure 3-7. The NewMexico
State Engineeradministergroundand surfacewaterconjunctivelyjf thereare hydrologicakonnectiondbetween
themSee Partlfi: Legal Landmarks discussionof City of Albuquerque. Reynolds,71N.M.428;379P.2d 73 (1963)
(theStateEngineerhas authorityorecognizeadministrativelshehydrologiconnectionbetweergroundandsurface
water).

3.3.1 Sources of Groundwater

Majorgroundwateresourcesin NewMexico{depictedn Figure 3-8) includethewelldefinedormallynamedaquifers
such as theOgallala/HighPlains, RoswellBasin, Pecos alluvial,Estancia, and CapitanReef aquifers The Santa Fe
Groupand othergroundwatr resourcesin thenorthernmiddle,and lowerRio GrandeValleyare notclearlydefined
inall sectionsandvarygreatlyin depth lateralextengand qualitythroughouthereachof theRio Grande Figure 8-8
showsthevariousaquifes anddeclaredbasins anddepictstheextentofthebasinfill, butnotthesaturatedhickness
oftheaquifersLikewisethewateresourcesoftheMimbresndotherbasinandrangeaquifersin souttwesterrNew
Mexicovaryfrom‘closed’to “streamconnected,andtheextentoftheresourcesin thosebasinsis poorlyunderstood.
The waterqualityin closedbasins, such as thebasinfillin theTularosaBasin, is generallysalinetowardsthecenter
of the basin and betterqualitywhererechage fromthe mountairfrontentersthe aquifer Waterin limestoneand
sandstoneformationgs variablein bothqualityand quantitybutis generallybetterqualityand moreproductivethan
thegroundwateobtainedromshaleformations

Limitedgroundwatesuppliesalso occurin someregionsthathavea lowpotentiatoholdwater(insufficienporespace

intherock,such as volcanicor crystallinerocks) or poorqualitygroundwateresourcesdue tothegeologicnatureof

therocks (shales and evaporites) Some wells can be drilledto deeperdepths;however,ocal geologicconditions
and/oreconomi¢ or waterqualityissues oftenlimitaccessibilityto deepergroundwateresources.Some limited
aquifersoccurin layersofTriassicandCretaceoussandstonebedsintheSan Juan Basin andotherpartsofthestate.

Such aquifersparticularlyhosecomprised of dippingsandstonebedsliketheSan Juan Basin, are morecomplicated
tomapandrequirethreedimensionatiepiction.

Whilethegroundwateresourcesof someportionofthestatehave beenextensivelyinvestigatedind characterized,
such as the MiddleRio GrandeBasin neartheCity of Albuquerquetheresource in large portionsof thestateare
poorlydefinedor undersbod. As discussed in sections6 and 7, the waterplanningregions are seeking more
informatiomboutthe extentand qualityof groundvaterresourcesin thestate The New MexicoBureauof Geology
and MineraResources (NMBGMR)has embarkedon an aquifermappingprogramto addressthis shortcomingAs
studiesare completedtheNMBGMRprogramwillprovidedetailsaboutgroundwateresources.

Outsideof themajorgroundwateresourceareas thatare used to supplygroundwateforagriculturemunicipabnd
industrialise as wellas localdomesticsupplies,limitedgroundwateresourcesare presentin mostlocations Mostof
thepublicwatersystems(PWSs), includingmallwatersystemsthroughouthestate relyongroundwateOf thetotal
PWSs in New Mexicg approximatel®4% purchaseor use groundwateas theprimarysourceof drinkingwaterand
supplywatertoroughly1,090,000consumers,or approximatel$4% of consumerswhoreceivewaterfroma PWS

(NMED,2016).
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3.8.2 Dedlining Groundwater Supplies

Ingeneral,groundwateprovidesa stableandreliablewatersupplytocommunitieshroughoulewMexicohowever,
in many locationsgroundwatepumpingand othernaturaldischarge exceed recharge, resultingin declinein

groundwatelevels. In otherocationsthepumpings constrainedy theOSE so thattheeffectsofthepumpingona

streamsystemare fullyoffsetor constrainedosomeotherdegree(setamountperyearperwellorwellsystem,etc).

J*jgure 89 showsthegroundwatebasinsin NewMexicowithdecliningaquifers(depictechs “selectaquifersf where
rechargeis muchless thanpumpingresultingna “minedcaquifer”

The OSE has designatedCriticalManagemenAreas, also shownonPigure 3-9, torestricpumpingn someaquifers
and managewaterlevel declines.Stream-onnectedaquifersare also decliningin some areas as illustratecby the
averagechangein waterlevels outsideof the minedaquifers Several of the CriticalManagemen#reas are within
streamconnectediquifers Waterlevek in a streamconnectediquifermay recovermuchmorerapidlythana mined
aquiferdue to inducedrechargefromstreamlosses as a resultof groundwatepumping The futurewatersupply
discussedin Section3.5 was adjustedforthegroundwatebasins withminedaquifersshownin Eigure 3-9.

Some mainareas thatare affectedoy decliningwaterlevels and by limitedalternativavatersuppliesare identifiedn
theirrespectiveRWPs. These areasinclude:

=  The Ogallalg/HighPlains aquiferin theNortheastNewMexicoand Lea Countyplanningregions

= PortionsoftheNorthwesplanningregion(nearGallup)

= PortionsoftheEstanciaBasin planningregion

= PortionsoftheAnimas,Playas, MimbresandotherclosedbasinsintheSouthwestNewMexicoplanningregion

= PartsoftheJornadodelMuertdasin in theLowerRio Grandeplanningregion

The mostdramati@andproblematigroundwateminingis occurringn easternNewMexicowheretheNortheastNew
Mexicoand Lea Countyplanningregionsare dependenbn theOgallalg/HighPlains aquifer Waterleveldeclinesare
greaterthan5 feetperyear(ft/yrjn themostheavilypumpedareas, andthesaturatedaquiferthicknessrangesless
than50 to 150ft thick.A recentstudyon thelifetimeprojectionforthe OgallalaHigh Plains aquiferin east-central
New Mexico(Rawlingand Rinehart,2018 concludesthatmanyareas, particularlyn southeastCurryand northeast
Rooseveltcounties are belowthe 30-ftthresholdf saturatecthicknessnecessaryfora viableaquifey and mostof
the remainingarea has a projectedlifetimeof less than 10 years. The communitiesof Clovis and Portalesand
surroundingreas havefewerthan5 yearsof remainingupply.

TheaquiferintheEstanciaBasinis decliningatan averagerateof1 ft/ymwithan averagesaturatedhicknessofabout
130ft. Declininggroundwatelevelsin partsof the Animas, Mimbresand NuttHockettbasins (centraland southern
partoftheSouthwestNewMexicoplanningregior), duetoheavypumpingormunicipabnd agriculturalise, present
an issue for long-termsustainabilityof groundwateresourcesHowever,groundwatetevel recoveryhas been
observedin someareas wherepumpinghas diminished.

Watereveldeclineshavealso affectedwvatersupplyin theMaxwelbreaoftheColfax planningregion theQjitosFrios
areaoftheMora-SanMiguelGuadalupeplanningregion the Magdalenaarea of theSocorraSierraplanningregion
theSanta Fe, Eldoradoand La Cienegaarea of theJemez y Sangre planningregion,portionsf the East Mountain
areaoftheMiddleRio Grandeplanningregion andtheMesillaBolsonoftheLowerRio Grandeplanningregion
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3.4 DEVELOPING WATER BUDGETS

TheStateWaterPlan ActdirectsthestatetodevelopwaterbudgetsThoughtheterm'watetbudgetls usedin different
ways, sometimeseferringoan amountof waterthatcan be legallyusedin a definedarea or fora particulamwater
system, physicalwaterbudgetstypicallyreferto an understandingf the average amountof wateroriginatingrom
varioussources (i.e., precipitationsurfacerunoff,groundwatemflowto streams)and how muchwatervolumeis
removedromthelocalsystem(i.e., evapotranspiratiogroundwatewithdrawals).

The recentlycompletedRWPs did notattemptodevelopwaterbudgetsin thetraditionaense, butinsteadfocused
on the supplywhichis legally availablein an average or “normal’precipitatioryear (2010)as determinedy the
estimatecamountof withdrawajsas wellas droughtcorrectecdsuppliestorepresenta range of planningconditions
(see Section3.5and3.6).

The regionalwaterplanningboundariesdo notlend themselveswell to assessing a waterbudgetfor each region
becausemanyregionsoverlapwatershedandsomecommunitiesbtainwaterfromdifferentvatershedanddifferent
planningregions. Furthermoredeterminingthe amountof water available for withdrawalnd consumptionis
particularlhallengingn theagriculturalise category wheremuchof thewaterwithdravn by an irrigatiordistricts
diversionstructureor by an acequiareturnstothestreamas “waste’or “loss”(subsurfaceseepagereturnflowtothe
stream)whichis redivertecby a downstreandiversionwithinthe same irrigatiordistrictor a downstreamacequia.
Thus, thewaterdivertedoy theagriculturalise category(80% of thetotalwithdrawalsn NewMexico)likelyincludes
waterthatis rediverteananytimes.Andfinally,the“watebudget’s highlydependenbtnscale andlocationDifferent
waterbudges existat differentocationsona streambecausethesupplyanddemandvaryalonga streamreach.

However,one purposeof waterplanningis to evaluatethe sustainabilityof New Mexico’swaterresources,which
makes examiring thebig pictureof watersupplyand demandnecessary A physicalwaterbudgetwas developedoy
the New MexicoWaterResources Research Institutd WRRI) withfundingprovidedby the New MexicolLegislature
(WRRI, 2017. This modelcould be used in futureiteration of waterplanningto bettercharacterizefuturewater
availability,particularlyconsideringpredictedincreases in temperaturehat will impactwateryield and demand.
However,improvedestimatesof waterwithdrawaland returnflows are needed for futuwe surfacegroundwater
modelingffortstoadequatelyestimatewvaterbudgetsandimpactsof climatechangeon watersupplies

3.5 DESCRIPTION OF ADMINSTRATIVE WATER SUPPLY

To prepareboththeRWPs andtheStateWaterPlan, thestatedeveloped set of methodforassessing theavailable
supply and projecteddemandfor “normal’and “drought¥upply conditions As describedin the 2013 Handbook
(ISC, 2013)a commontechnicalapproachwas used for RWP updatesthatwerecompletedn 2016and 2017.The

objectiveofapplyingthiscommortechnicabpproachwas tobe abletoefficientlgevelopa statewideverviewofthe
balancebetweersupplyand demandunderbothnormaland droughtcenaris, so thatthestatecan effectivelylan

andfundwaterprojectand programshatwilladdressthestate’spressingwaterissues.

The methodoestimatetheavailablesupply,referredoas the administrativavatersupply, is basedon withdrawals
ofwateras reporedin NewMexicoWaterse by Categories2010(Longworttetal., 2013) whichprovide a measure
of supplythatconsidersbothphysicalsupplyandlegalrestriction$i.e., thewateris physicallyavailable,andits useis
incompliancewithwaterrightspoliciesand otherlegal obligation{suchas interstateompactsandtreatie} andthus
reflectstheamountof wateravailableforwithdrawaby a region.Consideringtheactualwithdrawalas a measureof
supplyallowsfora reasonableestimateofavailablewaterbecauseitdiscountsphysicalsuppliesthatmaybe present
in a regionbut are requiredby legal or policy restrictionsto be conveyed downstreanfor use. Details of this
methodologgre morefullydiscussedin Appendix 2A. The processusedin estimatiorof wateruse forNew Mexico
WaterUse by Categories2010(Longworttetal., 2013)reasonablycapturesbothtribaland nontribalwateruse.
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Itis recognizedthatthereare severalconsiderationsvhichintroduceerrorintothe approximationsbtainedvia the
administrativavatersupplyapproach Some of thelimitationsviththeadministrativeupplyapproachare discussed
in Section3.5.3.Itis notintendedoreplaceor negatetheneedformoredetailedwaterbudgets,models,and other
analysestoinformspecificprojectsorlocal planningdecisions.

3.5.1 Estimating Average Supply

The administrativavatersupplyapproachprovidesa reasonableapproximatin of theaverageannualwatersupply
availabletoeach planningregion.The approachuses withdrawal$or2010,whichwas a moreorless averageyear.
These withdrawalsthe overallamountof whichare administrativelgappedbecausethesurfacewatersupply(and
interconnectegroundwatgfineverybasinofthestateis fullyappropriatedrovidea reasonablygoodapproximation
ofeach planningregion’savailableaverageannualwatersupply

In partsof thestatethatrelyon groundwateresources,theadministrativevatersupplymay notbe availablein the
futurewheretheaquiferis in a non-stream-connectetjuiferand thefiniteresourceis diminishingln thesecases,
thefutureavailablesupplywas adjustedtoaccountfortheestimatedeclinein wateravailabilityin theseaquifers.

To estimatethefuturegroundwatesupplyof closedbasins by 2060,groundwatemodelswereused whereavailable,
topredictwatereveldeclines.Forthoseareas withous groundwatemodelandforcompariso tothemodelresults,
thefuturedeclinewas projectedromwaterevelhydrographand comparedotheavailablewatercolumnin existing

wells as describedin Appendix 2A.

3.5.2 Estimating Drought-CorrectedSupply

Anestimateofsupplyduringfuturedroughtsvasalso developedoreachregionby adjustinghe2010withdrawadata

based on physicalsuppliesavailableduringprevioussevere droughtsThe PDSI, whichis an indicatorof whether
droughttonditionexist,andif so, whattherelativeseverityof thoseconditionds, indicatesthatfortheeightclimate
divisionspresentin New Mexicg five werenearnormal(wherethePDSI is neartozero)andthreewerein incipient
wetspells.Giventhatthewateruse datafor2010represent nearnormatoslightlywettetthannormalyear,itcannot
be assumedthatthe averagesupplywillbe availableinallyears. In fact,halfoftheyearswillbe drierthanthe“normal”
watersupplyyear.Thus, itis importantoalso considerpotentiaatersuppliesduringseveredroughtonditions

Thereis no establishednethodor single correctway of quantifyinghewatersupplyavailableduringseveredrought
conditionsgiventhe complexityassociatedwithvaryinglevels of droughtand constanthfluctuatingvatersupplies.
For purposesof havingan estimateof the watersupplyavailableduringsevere droughtconditiondor regionaland

statewidewaterplanningthestatedevelopedand applieda methodcalleda “droughtormrection”forsurfacewater
andforgroundwatein regionswithbothstreamconnectedind nonstream-connecteaquifers.

The droughtcorreced surfacewatersupplyis based on a reviewof historicalstreamgage records as detailedin
Appendix 2A. The minimumannualyield forkey streamgages on mainstemdrainageswas comparedto the 2010
yield,andthegage withthelowestratioof minimumannualyieldtothe2010yieldwas selectedtoreflectthesupply
duringa drought.

In nonstreamconnectedpr closed, basins, theadministrativevatersupplywas adjustedto considerpotentialong-
termsevere droughtimpactson groundwatem conjunctiorwithevaluatingdeclinesin groundwatetevels due to
pumpingmpacts.To estimatethevulnerabilitpfclosedbasins toa prolongedeveredroughwithira planningegion,
groundwatemodelswereused whereavailableto predictthe potentiaimpactby 20600f a droughtasting20 years
(in whichno rechargeoccurredover the 20-year period) For thoseareas withotia groundwatemodel,the future
declineof the saturatedthicknessreliedon an adjustmento the observeddeclinein waterlevel hydrographss
describedin Appendix 2A. In bothapproachesthepredictedvatereveldeclinewas compare totheavailablewater
columnin existingwells.
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3.5.3 AdministrativeSupply Limitations

As mentionee@arlierthesupplyestimateshavelimitationbutprovidean approximationfthe“average’and “drought
supplies.The droughtcorrectedurfacewatersupplyand bothapproachesforevaluatinggroundwatesustainability
aresimplificationssedtoobtainan orderof magnitudefexpectedchangesin supply.The droughtcorrectedurface
watersupplyprovidesa roughestimateof whatmay be availableduringa severeto extremeperiodof droughtThe
groundwateevaluationslso representan approximationftheimpactof severedroughton existingwellsby 2060.

Factorstoconsiderwheninterpretingheseresultsinclude:

The waterrightsheldby PWSs forfutureuse and wateranticipatedo be suppliedby authorizedoutyettobe-
completedvatersupplyprojectswas notconsideredin the 20162017 RWP updates exceptfortheSan Juan
Basin planningregion,whichincorporatedhe NavajoGallupWaterSupply Pipelinein theadministrativeupply
forthatregion. Otherregionalwatersupplyprojectsthatwillprovidefuturesupplywillprovidewaterthatwas not
includedin theadministrativeupply,such as theproposedUtePipelineforcommunitiesouthof Ute Reservoir
andSan Juan-Chama Projectwaterthathas notbeenputtobeneficiause.

PublicinstitutionsincludingPWSs, are allowedby statute{NMSA §72-1-9 [40-yearplans])toreserverightsfor
projectecdemands40 years intothe future In response some communitiehave plannedfor developmenbf
newsuppliesin conjunctiomvithretentioror acquisitiorof waterrightsor projectwatey and thus,theamounta
PWS divertedn 2010does notnecessarilyrepresenthelimitoftheirsupply.

The droughtcorrectiordevelopedas partof the commontechnicalapproachto reflectlimitsto surface water
suppliesmay notaccuratelyrepresentthe vulnerabilityf those PWSs thathave developeda conjunctiveuse

strategy.For example,it may appearthata PWS is veryvulnerableto droughtwhenin realitythatPWS has a

conjunctiveise strategyusinga portfoliofwatersourcesthatallowsthePWS tocontinugoprovidewatersupply,
eveninseveredroughttondition{suchas thecitiesof AlbuquerquandSanta Fe).

Thoughthedroughtcorrectedurfacewateradjustmenis basedontheminimunyearof streamflowrecordedo
datecomparedotheflowin 2010, itis possiblethatdroughtcorrectedurfacewatersuppliescouldbe evenlower
attimesinthefuture.

Watersuppliesdownstreanof reservoirsmay be mitigatedoy reservoirreleasesin early phases of a severe
droughtputlongertermsevere droughtsmay exhaustthosestoragesuppliesand have potentiallymuchmore
significanttonsequencesandsociceconomidmpacts.

In some partsof the state particularljin some of the largerplanningregiors, surfacewaterirrigatorsare far
removedfromdevelopedgroundwatesources, makinguse of alternativesroundwatesuppliesdifficultThus,
severedroughimayresultingreaterimpactstotheportionoftheregionentirelydependenbnsurfacewaterthan
totheotherportionoftheregion.

Thetechnicabpproachdoesnotconsidertheincreaseindemandbothhumanandnonhuman)nthehydrologic
systemduringa drought.

The administrativesupply does not consider the longterm decline in water supplies due to increased
temperatureseducedsnowpack,andincreasedevapotranspiration.

Watersupplyis impactedy waterqualityandtheestimateoffuturesuppliesfromgroundwatedoesnotconsider
the qualityof the waterthatmay be naturallysaline as depthincreasesor groundwatethatis contaminatedh
largeareas, such as in thevicinityof thecopperminesin theMimbresalley.Surfacewateris also vulnerableto
contaminatiorsuchas theimpactstotheAnimasandSan Juan riversintheSan Juan Basin planningregiondue
tothe2015 GoldKing Minespill, orfromash and debrisflowsfollowingatastrophiavildfires.

The droughtcorrectedurface waterand groundwatesuppliesidentif an orderof magnitudeguantityof water
thatmaybeavailableina severedroughwithoutonsideringriorityatesofwaterightsandhowlimitecgupplies
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may be administereduinderdroughtconditions For example, the Rio Grande Compactconstrainsreservoir
storagein northerrNew Mexicoduringtimesof droughtwhenwaterlevels are lowin ElephantButteReservoir
AdministratioantheRio Chamaprovidemativeflowtoseniorusersbutproectsstoragereleasesfordownstream
users. Thus, a linearadjustmentothesurfacewatersupplydoes notreflectthe complexityof howriverbasirs
aremanaged.

Actualphysicalsupplymaybe sufficientomeetsurfacewatersupplies,evenin droughtyears, dependingonthe
pointofdiversionorwithdrawalyithirthestream Forinstancetheminimunstreamflowonthemainstenofthe
Rio GrandeabovetheOtowigage is morethanenoughto meetthesurfacewaterdemandsof directdiversions
fromPilartoOtowi.

GroundwatedeclinesarealsooccurringnsomestreamconnectedquifersThe longtermabilityof groundwater
tosustainexistingpumpingateshas notbeenexaminedforstream-connecteaquifersin this2018New Mexico
State WaterPlan. Spring flowfromgroundwatethatdischargestosurfacewatermayalso be decliningin areas
withgroundwatepumpinganimpactthatmaynotmanifestna riverformanydecades.Quantifyingheseimpacs
requirenumericaimodelsthatsimulatesurfaceand groundwateinteractiorand could be performedorfuture
planningefforts.

Compactobligationspriorityadministratiorrjparianevapotranspiratiomnd instreamflowto meetEndangered
Species Act neecs are notexplicitlyrepresentedn theadministrativeupply. Whilethe 2010 waterdiversions
wereusedtorepresent‘average’supply,thatsupplywas dependenbn theamountof waterin storageand the
otherfactorsthatallowedthestatetomeetlegal obligationsThus, changesin thevolumeof waterin storageto
meetthe2010waterdemandsor changesin totalriparianevaporationforinstance,willimpactthesupply,even
inan averageyear.

The waterplanningregionsarelarge anditis importanto notethateach entitywithireach regionand wateruse
categorymust plan for theirwatersupply future Wateris not necessarilyshared, so althoughone PWS, for
instance,may be resilientduringdroughtanothemay be severelyimpactedeventhoughbaotharein thesame
planningregion

3.5.4 EstimatedAverage and DroughtCorrected Supplies by Region

The administrativand droughicorrectecdsurfacewaterand groundwatesuppliesfor the 16 planningregionsare
shownin Figure 3-10 (2010 only) and Table 3-8 (20102060). As shown on Table 3-1, the droughtsupply is
significantlyowerthantheadministrativevatersupplyin regionsthatare heavilysurfacewaterdependentespecially
theMoraSan Miguel-GuadalupeGolfax, San Juan and Rio Chamaregions wheremorethan90% of thesupplyis
fromsurfacewater.

27



100,000

SUPPLY (ACRE-FEET/YEAR)
g8 B8 & 8 8
- g8 8 8 8 B8
_—
____ pan
F
F
F
% e —

PLANNING REGION

W Adminineirative Supply O Drought Supply
Note:
*Availablewatersupplycalculatednsteadof administrativevatersupplyduetounigueconditionsn theSan Juan Basin planning
region;including
1) substantiateservoircapacitythatwas developedoallowthewaterin theSan Juan Rivertobe used,
2) authorizedulldevelopmenoffederalwatersupplyprojects,
3) actualdiversionpracticesand reservoioperatbns ontheSan Juan and Animasrivers,and
4)thewaterapportionmentnadetoNew Mexicoby theColoradoRiver and UpperColoradoRiver Basin Compacts,as

detailednAppendix 2A.

Figure 3-10. Administrative and DroughtCorrectedWaterSupply-in 2010as
Reported in the Regional Water Plans.
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Table3-1. Administrative and DroughtCorrectedWaterSupply 20102060as Reported.in the Regional

WaterPlans.
-Amount (acf)

2010 2020 2030 2040 2050 2060
! NortheastNew Administrative [ 528,450 | 427,580 | 326,710 | 225,830 | 180,940 | 139,330
Drought 463,330 | 351,660 | 240,000 | 138,090 90,030 63,950
Administrative | 876,300 | 876,300 | 876,300 | 876,300 | 876,300 | 876,300

2 | SanJuan Basin®
Drought 729,630 | 729,630 | 729,630 | 729,630 | 729,630 | 729,630
Administrative | 90,480 90,480 90,480 90,480 90,480 90,480
3 | lemezySangrs Drought 48,390 48,390 48,390 48,390 48,390 48,390
4 SouthwestNew | Administrative | 222,540 | 212,190 | 201,840 | 191,490 | 181,140 | 175,020
Mexico Drought 143,610 | 131,590 | 119,560 | 107,540 96,750 90,190
Tularosa- Administrative | 32,810 31,500 30,180 28,870 27,550 26,240
> W Drought 28,310 26,310 24,310 22,300 20,300 18,300
6 NorthwestNew Administrative | 26,140 26,140 35,990 34,340 32,690 31,040
Mexico™ Drought 21,840 21,840 31,140 28,940 26,740 24,540
7 Administrative | 120,510 | 120,510 | 120,510 | 120,510 | 120,510 | 120,510
/ aos Drought 37,340 37,340 37,340 37,340 37,340 37,340
Mora$an Administrative [ 109,210 | 109,210 | 109,210 | 109,210 | 109,210 | 109,210
¢ Gm Drought 10,680 10,680 10,680 10,680 10,680 10,680
9 Colfax Administrative | 60,570 60,570 60,570 60,570 60,570 60,570
Drought 8,360 8,360 8,360 8,360 8,360 8,360
10 Lower Pecos Administrative | 597,280 | 597,280 | 597,280 | 597,280 | 597,280 | 597,280
Valley Drought 443,300 | 443,300 | 443,300 | 443,300 | 443,300 | 443,300
1 towerRio Administrative | 450,000 | 448,630 | 447,270 | 445,910 | 444,540 | 443,180
Grande Drought 240,770 | 238,860 | 236,950 | 235,050 | 233,140 | 231,230
1 MiddleRio Administrative | 431,640 | 431,640 | 431,640 | 431,640 | 431,640 | 431,640
Grande Drought 228,960 | 228,960 | 228,960 | 228,960 | 228,960 | 228,960
Administrative 84,130 80,290 76,450 72,610 68,770 64,930

13 | Estancia Basin
Drought 84,070 76,840 69,610 62,380 55,150 47,920
1 Rio Chama. Administrative | 98,090 98,090 98,090 98,090 98,090 98,090
Drought 17,030 17,030 17,030 17,030 17,030 17,030
15 Administrative | 303,720 | 303,720 | 303,720 | 303,720 | 303,720 | 303,720
Drought 140,170 140,170 140,170 140,170 140,170 140,170
Administrative | 197,100 | 186,800 | 176,510 | 166,210 | 155,920 | 145,620

16 | ea County

Drought 197,020 | 183,810 | 170,590 | 157,380 | 144,160 | 130,950

*Availablewater supply was calculatedinstead of administrativavater supply in the San Juan Basin RWP as describedin

Appendix2A.

** Groundwatesuppliesare expectedto declinein the NorthwestNew Mexicoplanningregion butthe availablewatersupplyis
expectedtoincreasebeginningn 2024duetotheNavajo-GallupVaterSupplyPipelinecomingonline.See NorthwesNewMexico

RWP fordetails
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4. Water Demand

To effectivelyplanformeetingfuturewaterresourceneeds, itis importantounderstandifferenfactorswhichaffect
waterdemand Waterplannersevaluatecurrentrendsin wateruse as wellas any anticipateduturechanges. While
changesinpopulatiomaveanimpactondemandptherfactorssuchas changesin percapitademandorina particular
wateruse category suchas an increasein industrialuses in a region also influencehedemandforwater.

Wateruse datais compiledin New MexicoWaterUse by Categories2010(Longwortlet al., 2013) The categories
areestablishedhs follows:

= PublicWaterSupply

" |rrigatedAgriculture

= ReservoirEvaporation

= Commercia(selfsupplied)
= Miningselfsupplied)

= Domestidselfsupplied)

= Livestock(selfsupplied)

®  |ndustria(selfsupplied)

= Power(selfsupplied)

Each RWP includeda summaryof currentwateruse by category;an evaluationof populatiorand economictrends
andprojectioneffuturepopulationa discussionoftheapproachusedtoincormpratewaterconservationn projecting
futuredemand;and projectionsof futuredemandfor waterwithdrawalsunder “low”demandand “high”demand
scenarios

The RWPs representhemostcurrentevaluatiorof populationeconomiachanges,and wateruse foreasts, and are
thereforsummarizedto reflectstatewidewateruse forecasts.Each regionalwaterplan includeda high and low
projectiofbothpopulatiorand overallwaterdemandtobracketthepotentiathangesthrough?060.

4.1 PRESENT WATER USES

The most recentassessmentof wateruse by categoriesas featurednthe2016-201RWP updateswas compiledn
OSE TechnicalReport54, New MexicoWaterUse by Categories2010(Longworttetal., 2013) This reportprovides
informatioon totalwithdrawalédiversion} forthecategoriesof wateruse shownin Bigure 4+1

Irrigatedagriculturalivertecabout80% of thewaterdivertedn 2010in thestate,withpublicwatersuppliersdiverting
7.8%, andreservoirevaporatiomonsumings.4%. Itis importantonotethatthewateruse informationompiledn the
RWPs is an assessmentofthediversionsand notthedepletionof water(exceptforreservoirevaporation)in many
cases, someportiorof divertedwaterreturnstosurfaceor groundwaterforexample,agriculturatunoffor seepage,
ordischargefromwastewatetreatmenplants,whichcan be 50% or more.

NewMexicoWaterJse by Categories2010(Longworttetal., 2013)includesestimatesfirrigatiorfficiencyon-farm
and offfarmdiversionrequirements)and the consumptiverrigationrequirementCIR) per acre of cropirrigated.
Longwortletal. (2013)does notincludeestimatesofincidentatlepletionswhichis theamountof waterthatdoesnot
seep backintotheunderlyingquiferor returntoa streamor ditch,butis consumedthroughdirectevaporatiorfrom
pondedwater,canalsandlaterals orevapotanspiratiorfiromvegetatioralongditchbanks.
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Total

Surface Water

FHAD%_ 6w

Total usage: 2,347,550 acre-feet Total usage: 1,777,160 acre-feet Total usage: 4,124,700 acre-feet
Explanation
B Public Watar Supply B Domastic {seif-supplied)
Birrigated Agricukune Livestock | self-supplied)
® Cammerclal [se¥-supplied] # Inclustrial fsei-supplied) Source: Compiled from regional water plans which
m Mining [sell-supplied) W Fower (sell-supplied) relied on Longwaorth et al., 2013, except for the San

= R rvie Evaporation Juan Basin.

EA ol o
fﬁ Figure 4-L StatewideWaterWithdrawalsby Use Category in 2010.

In additionthereare othercategoriesof unquantifiednd quantifiedvateruse, includingriparianevapotranspiration,
instreamflow,and compactobligationswhichare discussedbelow.The processusedin estimatiorof wateruse for
New MexicoWaterUse by Categories2010(Longworttet al., 2013)reasonablycapturesbothtribaland non-tribal
wateruse.

Riparian evapotranspiration: Some researchand estimateshave been made for riparianevapotranspiratiom
selectedareas, such as alongthemiddleand lowerRio Grande(Thibauland Dahm,2011;Coonrodand McDonnell,

Undated;Bawazir et al., 2009); however,riparianevapotranspiratiohas not been quantifiedstatewide Though
riparianevapotranspiration anticipatedoconsumea relativelyargequantityof waterstatewidejt willnotaffectthe
calculatiorof thegap betweersupplyand demandusing the methodn thisreportbecausesupplyand demandfor
evapotranspiratioare removedfromtheequation!f thesupplywas based on flowin thestreamsand precipitation,
thenevapotranspiratiomouldneedtobeincludedexplicitlyas a demandThe onlyimpacttothegap calculatiorwould
be if evapotranspiratiosignificantlychanges in the future.There is potentiafor such a change due to warming
temperatureshowever,anticipatedchanges have not been quantifiedand would be subject to considerable
uncertaintyAnticipated¢hangesin riparianand streamevapotranspiratioare bothareas thatshouldbe considered
in futureregionaland statewaterplan updates.
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Instreamflow: The analysis of thegap betweensupplyand demandrelieson thelargestuse categoriesthatreflect
withdrawalforhumanuse, or on reservoirstoragethatallowsforwithdrawalglownstreanupontherelease of the
storedwater ltis recognizedthatthereis also valuein preservingnstreamwaterforecosystemhabitatculturabnd
traditionaburposesof the Pueblos and tourismpurposes. Althoughthis value has not been quantifiedin the
supply/demangap calculationjtis an importantise in many partsof the state,and instream/environmentébw
protectionand projectswereidentifiedn severalofthe20162017RWP updates

Compagct obligations: A legally bindingset of rules regardingthe amountof waterthat mustbe deliveredto a
downstreanstateor whichplace limitationen theamountof waterthatmay be consumedwithina region.Compact
obligationsare, in effectanothemwateruse categorythatis notexplicitlydefinedin theregionalwaterplans.Instead,
compactobligationswereincorporatedntotheregionalwaterplanningprocess by notincludingthe demandor the
supplytomeetinterstateompactobligationsOne argumentorbasing theadministrativeupplyon theamounthat
was divertedn a “normaVear”is thatit representshesupplyavailableaftercompactobligationsre consideredor
theyear2010.If thesupplywasbasedonflowinthestreamsandcapacityofwells,thenthecompactobligationsvould
needtobeincludedexplicitlyas a demand.

Eigm:e 3-1andTable &1 showthedegreetowhicha regionis dependentn surfacewateror groundwatein 2010.
The San Juan Basin andRio Chamaplanningregions forexamplehave minim4 shallowgroundwateresoures, but
amplesurfacewaterin nondroughtyears. The planningregionsalongtheRio Granderelyon surfacewater,butalso
have groundwateresourcesto meeta significantportionof the waterdemands.The Lea Countyand the Estancia
Basin planningregians relyentirelyon groundwatefromaquifersthatare diminishing.

The surfacewater/groundwatdistributiorgs illustratednFigure 3-1, is expectedtoshiftin someplanningregions
by 2030(whentheUteReservoirPipelinebring surfacewatersuppliestosomecommunitiein easternNew Mexico
andtheNavajoGallupWaterSupply Projectdeliversadditionasurfacewatertothe NorthwesNew Mexicoplanning
region).

The totaluse by categoryfor the entirestate of New Mexicois shownon Figure 44 Total surface waterand
groundwatewithdrawaldor each planningregionare shownin Table 4-1. The San Juan Basin planningregion
includedthecategoryof “exportwatertoaccountforthetransbasindiversionof San Juan-ChamaProjectwaterout
of the planningregion.Diversionof San Juan-Chamawateris alreadyaccountedforin otherregions,thusitis not
includedas a watersupplyordemandfortheSan Juan Basin planningregionin theState WaterPlan.

Figure 4-2 and Eigure 4-3 showthelocatiorof surfacewaterand groundwatediversionpointsin NewMexicobased
ontheOSE waterrightsdatabase(OSE, 2018),whichdoes notnecessarilyincludetribalwaterrights.The database
is notcompleteand continuesto be updatedby abstratingwaterrightsbasin by basin toimprovethe accuracyof
locationsand otherinformation.

As shownin Figure &1 and Figure 44, irrigatedagriculturds thelargestwateruse categoryin New Mexico.The
breakdowrof categories,showninﬂgute 4-4 and detailedin Section5, indicatesthatmostof thewateris used for
irrigatedhgriculturénallplanningegionsexcepttheNorthwesplanningegionwhereslightlymorewateris withdrawn
forthepublicwatersupplycategory Even in theMiddleRio Grandeplanningregion,where132,000acre-feet(ac-ft)
werewithdrawforpublicwatersupply,thelargestuse categoryis irrigatedagriculturePigure &5 showsthedetailof
waterdemandforeach regionby use categorywithoutrrigatedagricultur@ndreservoirevaporation.
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Table4-1. Total 2010 Withdrawals in New-Mexico Water Planning Regions.

Surface Water Groundwatet
1 NortheastNewMexico 67,136 461,312 528,448
2 San Juan Bagin 776371 4029 770,400
8 lemez y Sangre 70,143 20,334 90,477
4 | SouthwestNewMexico 87,693 134,842 222,538
g T%?meﬂt& 10,005 22,810 82.814
6 NorthwestNewMexico 3,757 24,037 27,798
7 Taos 96,710 23,802 120,553
8 Guadalupe 101,990 7,215 {09,208
9 Colfax 55,549 5,024 60,578
10 Tower Pecos Valley 181,157 416,123 597,279
11 “Lower Rio Grande 271,717 178,279 449,996
12 MiddleRio Grande 302,514 129,126 434,640
13 Estancia Basin 60 84,069 84,129
14 Rio Chama 95,362 2,726 98,088
15 Socorro-Sierra 240,515 63,205 308,719
16 "Lea County 75 197,024 197,099
Notes:

ac-ft = acrefeet

Source Longworthet al. (2013, except San Juan Basin withdrawals providedby ISC Colorado River Bureau, 2016; The
105,800ac-ftofSan Juan-ChamaexportsncludedntheRWP fortheSan Juan Basin planningegionwereremovedromtheSurface
WatercolumnfortheSan Juan Basin planningregionsince thatwateris notactuallyphysicaldivertedromtheSan Juan Basin within
NewMexicoanditsinclusionleadstodoubleaccountingfsurfacewaterwithdrawalena statewidebasis.
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4.2 PROJECTING DEMOGRAPHIC AND ECONOMICTRENDS

To projectfuturewaterdemands,itis importantofirstunderstanadlemographicsincludingoopulationeconomicand
land use trends.The 2013 populationof New Mexico (Census, 2014 wereincludedin each RWP. In additionthe
differencen populatiorbetweenthe 2000 and 2010 census and 2013 estimateswas evaluatedfor each planning
regionandeach countytohelpunderstandrendsin populatiogrowth.

Relevantinformatiomvas evaluatedfortheeconomicsectorsof each region.The ArrowheadCenterat New Mexico
StateUniversityrovidednfomatioronthebasicindustriedi.e.miningpilandgas, tourismthatsupportheeconomy
of New Mexicocounties(ArrowheadCenter,2013).Basic industriesbringoutsidedollarsintothe economy.Other
informatiomcludedsummariesofthelargestemploynentcategoriesin each region;agriculturainformatiosuch as
croptype,farmincome,andtheaverageage of farmersand comprehensivglansforcommunitiesvithinthat region.
To supplementhepublishednformatiors series of interviewswerecondud¢edwithlocalbusinessand government
leaderswhowerefamiliarwiththe local economicconditionsand driversfor economicgrowthin each region.The
detailsaboutthisresearchare providedn theappendies of theRWPs.

Based on thepopulatiorirendsand otherinformatiors summarywas developedas shownin Table 42 of thehigh
andlowpopulatiorfiorecastsforeach planningregion.

The statewide populationof New Mexicois expectedto grow betweenapproximately500,000 (low projection,
Eigttte 4-6) and 1,400,000 highprojectionFigure 4-7) by 2060, withthegreatestgrowthexpectd in theMiddleRio
Grande,San Juan Basin,Jemezy Sangre,andLowerRio Grandeplanningregions.Populatiorgrowths notexpected
tobesignificanin someruralregions as shownonfjgul’ed—-sandﬂgul’ed-z Currenttrendsindecliningpopulations
areexpectedtocontinuen someoftheregionsunderthelowprojection.
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Table4-2. New Mexico Water Planning Regions 2010 Population anBirojected Papulation 2020-2060

Population
Region Projection
egi J 2010 2020 2030 2040 2050 2060
1 NortheastNew- | High 82,510 | 92,590 | 104,530 | 114,350 | 121,270 | 126,140
Mexico Low 82,510 | 87,300 | 91,920 | 97,520 | 102,570 | 107,050
Hi 145,950 | 173,460 | 204,380 | 240,750 | 284,390 | 338,210
2 | San Juan Basin gh
Low 145,950 | 145,950 | 160,110 | 173,230 | 185,030 | 195,830
High 181,660 | 198,710 | 231,420 | 265,290 | 299,120 | 331,690
8 | Jemezy Sangre
Low 181,660 | 187,830 | 199,880 | 210,380 | 220,090 | 228,740
" SouthwestNew | High 63,230 | 69,230 | 77,850 | 87,060 | 97,390 | 108,960
Mexico Low 63,230 | 66,210 | 69,450 | 73,110 | 74,820 | 76,670
Talarosa- High 61,980 | 64,650 | 65,700 | 66,180 | 65940 | 64,950
5 | Sacramento-Salt
Basins Low 61,980 | 62,510 | 62,620 | 61,440 | 60,460 | 59,240
& NorthwestNew | High 87,720 | 95,920 | 104,350 | 113,470 | 123,340 | 134,030
Mexico Low 87,720 | 90,780 | 91,770 | 90,560 | 88,780 | 86,460
- . High 39,730 | 43,810 | 46,620 | 48,700 | 50,980 | 53,520
Low 39,730 | 41,360 | 43,080 | 43,310 | 42,800 | 42,350
Mora High 38,960 | 38,720 | 39,190 | 39,810 | 40,670 | 41,850
8 san MmuéL 7 7 7 7 7 7
Guadalupe Low 38,960 | 36,410 | 34,360 | 32,650 | 31,280 | 30,310
5 High 13,750 | 13,090 | 13,090 | 13,090 | 13,090 | 13,090
Low 13,750 | 12,380 | 11,510 | 10,700 | 9,950 9,260
‘Lower Pecos High 143,770 | 152,850 | 167,720 | 184,090 | 196,430 | 207,170
10 Valley Low 143,770 | 148,320 | 156,210 | 163,340 | 169,850 | 177,330
‘Lower Rio High 209,230 | 229,250 | 260,500 | 290,100 | 321,630 | 348,730
1 Grande Low 209,230 | 221,150 | 233,850 | 247,350 | 260,850 | 272,730
10 Middle Rio High 863,370 | 992,460 | 1,145,700| 1,274,360| 1,402,300 1,523,560
Grande Low 863,370 | 933,590 | 1,002,980| 1,068,720 1,129,330 1,183,340
Hi 32,690 | 35,410 | 37,220 | 38,750 | 39,670 | 40,300
18 | Estancia Basin gh
Low 32,690 | 32,450 | 32,640 | 32,140 | 31,870 | 31,540
Hi 6,790 6,680 6,510 6,190 5,910 5,750
14 Rio Chama gh
Low 6,790 6,080 5,440 4,870 4,360 3,910
High 29,850 | 29,820 | 31,490 | 33,500 | 35,030 | 35,500
15 | Socorro-Sierra
Low 29,850 | 28,790 | 29,920 | 30,740 | 31,220 | 31,530
Hi 64,730 | 77,960 | 92,440 | 106,780 | 119,660 | 131,880
16 | ‘lea County gh
Low 64,730 | 73,540 | 84,180 | 89,020 | 92,810 | 96,180
Total High 2,065,920| 2,065,920| 2,314,590| 2,628,700| 2,922,450| 3,216,810
Low | 2,065,920| 2,065,920 2,174,650 2,309,890| 2,429,090| 2,536,040

Source:ISC (20162017)
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4.3 DEVELOPING WATER DEMANDFORECAS TS

Projectionsof futuredemandin nine categoriesof wateruse are based on demographi@and economictrendsand
populatiorprojectiongpreparedfor the 20162017 RWP updates Consistentmethodsand assumptionsfor each
categoryof wateruse wereappliedacross all planningregions.The projectiondegan with2010 data and were
developedn 10-yearincrement$2020,2030,2040,2050,and 2060).Projectionsveredevelopedorwithdrawalsfor
eachoftheninecategoriesincludedin New MexicoWaterlse by Categories2010(Longwortletal., 2013).

To assistin bracketingheuncertaintpftheprojectionshothlowand highwaterdemandestimatesweredeveloped
foreach categoryin whichgrowthis anticipatedpased on demographi@nd economictrendsas wellas population
projectionsunless specificadjustmentwereappliedbased on local conditionsThe projectedgrowthin population
and economidrendsaffectswaterdemandin eightof theninewateruse categoriesjthereservoirevaporatiorwater
use categoryis notdrivenby thesefactors.

The assumptionsand methodsused statewideto developthe demandprojectionsfor each wateruse category
are detailed in Appendix 2A. Not all categories are applicable to every planning region. The specific
methodsappliedin the variousplanningregionsare detailedin each of the 20162017 RWP updatas. Population
projectionsvereconvertedowaterdemandprojection$orthepublicwateruse anddomesticelf-suppliedcategoris
by assumingthatthe same percapitademandwouldcontinueforthe existingpopulatiorand thatnew population
wouldbe servedat a lowerrateof wateruse dependingon theregion’spercapitademand.The San Juan Basin and
NorthwesNewMexicoregionsdeviatedromthisapproachbasedprimarilonuncompletedndyettobe fullyutilized
federalwatersupplyprojectdtheNavajolndianlrrigatiorProject orNIIP, theAnimasla PlataProjectandtheNavajo
GallupWaterSupplyProjec}. These regionsassumedthattheincreasein wateravailabilitywouldincreasethewater
use becausetheavailabilityof waterwillallowforeconomigrowthfurtheincreasingwateruse.

The projectedwaterdemandin each planningregionis shownin Figure 4-8 and Table 4-3. The high demand
projection$orreservoirevaporatiomonsiderwarmetemperaturess discussedin Appendix2A. Itis anticipatedhat
incraasing temperatureswill contributeto increasd agriculturaldemand and increased losses (riparian
evapotranspiratioand openwaterlosses alongrivercorridors)however statewideguantitativestimateswerenot
availableat thetimetheprojectionsvere developed.

Theincreaseinwaterdemandorall use categoriesrangesfrom400t0250,000acre-feetperyear(ac-ft/yythroughout
theregions(as shownin Pigure 4-8, depictingprojectedincreasein demandfrom2010to 2060, underthe high
projectionandtotalsnearly440,000ac-ftofincreaseddemandgincludingl5,100ac-ftofincreasein San Juan-Chama
ProjectexportsfromtheSan Juan Basin). In thehighgrowthscenario,theregionwiththelargestprojectedncrease
(250,000ac-ft/yr)n futuredemandis theSan Juan Basin planningregion.The secondlargestprojectedncreasein
demandis the MiddleRio Grande planningregion,wherean additional79,000ac-ft/yrwouldbe requiredto meet
populatiogrowth.

By wateruse sector,theincreasein demandis projectedobe 236000ac-ft/ytby 2060in thepublicwatersupplyand
selfsupplieddomesticcommercialandindustrialvateruse categoriesas shownin Figure 49, The forecastchange
inwaterdemandfortheagriculturadndlivestockuse categoriesare shownin Figure 4+1Q wheremostregionsshow
littlechange,ora slightdecreaseandtheSan Juan Basin showsan increaseof 159,000ac-ftuponcompletebuildout
of NIIP whichwillprovideadditionalvaterforagricultureThe projectedncreasesin demandin thepowerand mining
sectorare shownin Figure 4-11, wheremostregionsshowlittlechange,exceptfortheSan Juan Basin, Northwest
NewMexicg andtheSouthwestNewMexicoplanningregiors thatpredictincreasesin waterdemand.
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Table4-3. ReportedEstimated (2020)and ProjectedWater Demandby Decade from 2030to 2060under

theHigh and LowProjections.
2010 2020 2030 2040 2080 2060
1 NortheastNew- High 528,450 | 524,590 | 528,190 | 530,850 | 532,650 | 535,340
Mexico Low 528,450 | 409,770 | 432,940 | 442,990 | 465,810 | 480,870
High 770,400 | 852,900 | 916,000 | 977,400 | 988,600 | 1,001,60
#38| Sa hmn Bagin® Low 770,400 | 621,400 | 665,300 | 707,500 | 711,900 | 716,900
5 | JemesySangre tngh 90,480 92,000 94,850 97,970 | 101,040 | 104,030
ow 90,480 90,430 91,550 92,620 93,590 94,460
. SouthwestNew High 222,540 | 232,520 | 234,180 | 236,110 | 237,650 | 239,530
Mexico Low 222,540 | 199,120 | 204,370 | 200,450 | 206,470 | 212,630
Tularosa- High 32,810 33,010 33,140 33,210 33,250 33,260
g Saof?aemrafo&lt Low 32,810 29,540 30,390 30,410 31,230 31,250
NorthwestNew High 27,790 31,230 32,990 34,790 36,770 38,940
s Mexico Low 27,790 28,160 28,710 29,010 29,490 29,800
v High 120,510 | 111,560 | 123,960 | 125,130 | 126,370 | 127,690
Yaos Low 120,510 | 110,640 | 122,730 | 123,130 | 123,140 | 123,140
A MoraSan Miguet High 109,210 | 108,920 | 109,420 | 109,910 | 110,560 | 111,040
Guadalupe Low 109,210 | 107,900 | 107,960 | 108,180 | 108,400 | 108,700
Colfax High 60,570 60,200 60,630 60,740 60,820 60,990
° Low 60,570 60,060 60,100 60,140 60,160 60,180
High 597,280 | 600,460 | 603,170 | 606,120 | 606,520 | 609,090
0 | tower Pecos Valley Low 597,280 | 537,510 | 556,410 | 557,650 | 552,480 | 554,100
High 450,000 | 453,890 | 459,890 | 464,890 | 469,400 | 474,010
L85 TowerRio Geande Low 450,000 | 427,230 | 435600 | 437,620 | 445610 | 447,740
18 | MiddleRio Grande High 431,640 | 447,970 | 467,020 | 482,410 | 496,720 | 511,060
Low 431,640 | 436,310 | 444,420 | 451,670 | 457,910 | 464,070
" High 84,130 84,150 84,430 84,670 84,850 84,970
Estancia Bagin Low 84,130 67,950 68,050 72,080 72,120 76,150
High 98,090 98,350 98,740 99,130 99,410 | 100,100

e Rio Chama

Low 98,090 97,960 97,990 98,010 98,040 98,050
High 303,720 | 309,460 | 305,230 | 306,670 | 308,120 | 309,790
| R Low 303,720 | 284,070 | 287,020 | 291,330 | 293,190 | 294,620
High 197,100 | 202,680 | 203,760 | 205,390 | 206,580 | 208,490
e L9 Gounsy: Low 197,100 | 140,120 | 149,840 | 158,650 | 176,040 | 185,120
High | 4,124,720 | 4,243,90 | 4,355,5® | 4,455,39 | 4,499300 | 4,549,99
Low 4,124,710 | 3,648,1D |3,783,%02 | 3,861,440 | 3,925,380 | 3,977,7®

*Does notincludeexportwaterfromthe San Juan BasintotheRio GrandeBasin
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5. Supply-Demand Gap

Paramountto waterplanningis projectinguturewatersupplyand demandin orderto anticipatescenariosin which
supply may not meetdemand.The analysis of the supplydemandgap presentedin this chapteris based on the
administrativeupplydescribedin Section 3.5 and thedemandin Section4.3. Section 5.1 presentsa summaryof
supplydemandgaps fortotalregionaldemandand Section 5.2 summarizesthe projectecsupplyand demandby
regionand by sectorstatewide Section5.3 presentssupplyanddemandby region.

Whenlookingat thebalancebetweersupplyanddemand,itis importantorecognizethaton a statewideor regional
scale, thetruegap cannoteasily be describedas a singlenumberSummingtotaldemandand supplyfora regionor
thestatecan be misleadinganditis importantounderstandhatindividualscompaniescities, tribes and farmers
haveindependentightstouse waterShowingthetotalsfora regiondoes notimplythatthewaterheldby oneentity
willbe sharedwithanothemwithintheregion,evenif theinfrastructuris availabletosharethewater.

Otherimportantonsiderationsn thebalancebetweersupplyand demandare listedbelow:

=  Theshorttermvariabilityn surfacesuppliesresultsina constanthfluctuatingupplythattriggerslegaland policy
constrainton watermanagement.

= Supplies and demandsare not independentvariables that can be separatelyreconciled.Water use and
developmenis muchhigherinareaswheresuppliesarereadilyabundantForinstance,irrigatedagricultureyith
thelargestuse sectorin thestate firstevolvedin areas whereeithersurfacewatersupplieswerereadilyavailable
and laterexpandedtoareas whererelativelyshallowgroundwateresourcesbecameeconomicallyavailablevia
high-capacitypumpsandwells If suppliesare economicallavailable,thenagriculturer otheruses are likelyto
be developed.This meansthatin an arid state, therewill probablybe higherinterestin using watersupplies
wherevettheycan be economicallattainedThus, thedemandis notactuallyindependenbfthesupply.

Reviewingand evaluatinggaps or potentialgaps on a statewideor regionalbasis should considerthatdistinctly
differenwaterresourcesmay be presentat considerabledistancesfromeach otherand movingan availablewater
supplyfromonelocationtoanothercan be expensive Additionallylegal constraint§suchas interstateompactsthat
constrainuse, limitstorage,or otherwisaffectwatermanagementmaylimittheabilityof suppliesin specificlocations
tomeetdemandsin otherareas.

= |tis alsoimportantoconsidertheaccuracyoftheestimatediiversioranddemandnumbersif theestimatesare
as accurateas plusor minus15%, thattranslatestoplus or minusalmost700,000ac-ftforstatewidediversions.

Becauseofthesecomplexitiescautionis advisedin evaluatinghegaps in a regionortheentirestate thisanalysisis
intendedtoprovidean understandingfgeneraltrendstohelpinformwaterpolicy.

5.1 OVERVIEW OF THE SUPP LY-DEMANDGAP

Figure 5-1 shows the projecteddenand (forwithdrawalspnderhigh and low demandprojectionsand the supply
availabletomeetthosedemandsinan averagesupplyscenarioandina droughtcorrectedupplyscenario.The supply
increasesin 2020duetotheNavajoGallupWaterSupplyProject. Waterdemandexceedstheavailablesupplyunder
the high projectiorduringnormalwatersupply conditionsoy 2040. Underboththe high and low projectionswater
demandis exceededthroughoutheprojectiomeriodduringdroughtcorrectedupplyconditions.
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Figure 5-1. Statewide Supply and Demand under the High and Low Growth
Projections.

The projectedncreasein demandof440,000ac-ft/yby 2060is oneofthecontributinfactorscreatinga gap, butnot
the only one. Decliring suppliesin non-streanrtonnectedaquifersand periodsof droughtcan also createa gap
betweeravailablesupplyand projectediemand.

Underaveragesupplyprojectionsthe groundwatesupplyin seven waterplanningregionsis expectedto decrease
duetoaquifermining,wideningthe gap to about700,000ac-ftby 206Q Underthe droughtcorrectedvatersupply
scenario, the gap betweensupplyand demandincreasesto 2.4 millionac-ft due to surface watershortagesand
acceleratedgroundwatemining.ﬁlgure 8-2 illustratesthe projectedgap underthe high growthscenario for the
averageand droughicorrectedupplyscenarios.The gap is calculatedby subtractinghedemandsin Table 4-8 from
thesupplyin'[’ab[e?ﬂl.

Decliningsuppliesin streamconnectedaquiferswill also impactfuturesupplies, but such impactshave notbeen
incorporateéh thisanalysis.

The Animas-LaPlata, Navajo Indianlirrigationand Navajo-GallupWaterSupply projecs will providean additional
250,000ac-ftof watertotheSan Juan Basin and NorthwestNew Mexicoplanningregionsforagriculturend public
wateruse categoris, an amounthatwasincludedn thewatersupplyforthosetworegions.
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Figure 5-2. Projected Gap under the High Growth Scenario, with andkithout
the Drought Correction in 2060.

In a normaloraveragewatersupplyyeara gap is projectedorall theregionsin 2060exceptfour(San Juan Basin,
LowerPecos Valley, LowerRio Grande,and MiddleRio Grandg. The mostseverelyimpactedegionsin an average
watersupplyyeararetheNortheastNewMexicg SouthwesitNewMexicg and Lea County.The overallstatewidegap
is, as expectedmuchgreaterin a droughtcorrectedvatersupplyyearthanan averageyear. Figure 5-8 showsthat
allplanningregionsare impactedinderthedroughtcorrectedvatersupplyscenarioin 2060.

However the San Juan Basin planniig regionis dramaticallimpactedduringa droughicorrectedwatersupply
scenariobecauseoftheregion’sprojectedargeincreasein demandandits significandependenceon surfacewater
Even thoughtheSan Juan Basin planningregionhas amplereservoirstorage,thatsourceof supplyis surfacewater;
andifitis notavailable,thenthegap couldbe almost400,000ac-ft.Underthelowprojectionno gap is predictedor
theSan Juan Basin planningregionwiththeNavajo-GallupVaterSupply Project
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Thoughdemands notnecessarilyincreasingsignificantlyn someareas, theprojectedleclinesin supplyintheclosed
basins (e.g. nonstream-connectetasins) are forecastinggaps forthoseregionswell before2060. The OSE has
consideredthe impactof pumpingon the streamsystem when consideringnew appropriationsn most stream
connectedbasins whichlimitstheamountof groundwatedecline,whiletheclosed basins have beenallowedtobe
mined.

The projected2060declinesin thoseplanningregionswithclosedbasins duetominingof theaquiferforan average
yearandfora droughtcorrectedvatersupplyyearare shownin Table 5-1.

The gap in the NortheastNew Mexicoand Lea Countyplanningregionsis of particulaconcernbecausealternative
supplieshave notbeenidentifiedThe Ute ReservoirPipelineProjectis anticipatedo provideup to 24,000ac-ftto
somePWSs, butwillnotsupplywaterto agriculturewhichwillbe the mostimpactedoy the projeteddeclinein the
Ogallala/HighPlains aquifer.In the SouthwestNew Mexicoplanningregion,wells could potentiallyoe deepenedor
developedn newlocationshoweveran evaluatiorof costs andfeasibilityhas notbeendone.

Table5-1. -AnnualReduction in GroundwaterSupply Estimatedfor MinedBagins.

Projected Reduction in ProjectedReduction in
Groundwate,rSupply in 2060 GroundmterStmply in 2060

Closed Basins in Region
No D:oughtlac-ftl 20year Drought(ac-ftl

1. NortheastNewMexico 389,000 400,000

4. Southwest NewMexico 48,000 53,000

5. Tufarosa-Sacramento-Salt Basins 6,600 10,000

6. NorthwestNewMexico 8,300 11,000

11. Lower Rio Grande 7,000 9,500

13. Estancia Basin 19,000 36,000

16.1ea County 50,000 65,000
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WhileFigure 5-2 and Figure 5-3 showthetotalgap in termsof ac-ft/yrthesupplyrelativetothedemand s revealed
mﬂigute,.’;-& Duringdroughttheheavilysurfacewaterdependentegions(Mora-SanMiguel-Guadalupé&olfax,and

Rio Chama) wouldhave only 10, 14, and 17%, respectively,of the revised administrativevatersupply, creating
extremestress on theirwatersupplies. The NortheastNew Mexicoplanningregion’sdroughicorrectedsupplyis

anticipatedobe only 12% of thedemandin 2060, due to theminingof theaquifer. Whiletheamountof thegap is

largerin otherregions,addressingdroughtpreparednessds vitallyimportantn these threeheavily surface water

dependentegims.
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5.2 SUPPLY- DEMANDGAP BY WATER USE SECTOR STATE WIDE

The combinedwvatersupplyand demandstatewideby sectorforthehighand lowprojectionss shownin Figure 5-5
andﬁgute 5-6. The gap in 2060underthe high growthscenariowithall categoriesof wateruse is estimatedo be
700,000ac-ftin an averagesupplyyearand 2,400,000ac-ftin thedroughtcorrectedcenariq respectively.

5,000,000
| Gap of 0.7 M scre-feet
4,500,000
4,000,000
. 3,500,000 [ | Gapof
= | 2.4 M acre-feet
> 3,000,000 -
5]
g 2,500,000
o 2,000,000
s
1,500,000
1,000,000
500,000
m = B B BB
2010 2020 2030 2040 2050 2060
mmm Public Water Systems s Domestic Wells Livestock
Reservoir Evaporation W= Commercial W ndustnal
. \ining . Power m Agriculture
= fyerage Water Supply = =Drought Water Supply
_Figure 5-5. Supply and Demand underﬁﬁGrowtli’ro}ecﬁonsforAll
Categories Statewide20102060.
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Figure 5-7 showsthedetailsof the projectedgaps betweersupplyand demandby sector.The gap is calculatedby
subtractinghe demandfromthe supply.The firststack shows the change in demandfrom2010to 2060 and is
calculatedby subtractinghe demandin 2060 fromthe demandin 2010. The second and thirdstacks show the
projecteggap in an averagewatersupplyyearandthedroughtcorrectedcenario.

Gap Average Water  Gap Drought-Corrected
Increase in Demand Supply Supply
2,500,000

2,000,000

1,500,000

1,000,000

acre-feet per year

500,000
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m Commercial B |ndustnial Reservoir Evaporation
® Mining m Power ® Agriculture

Figure 5-7. StatewideSummary of Increase in' WaterDemandand Gaps, with
and without the Drought Gorrection in 2060, High Growth

Projection.
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5.3 SUMMARYOF SUPPLY -DEMAND GAP

Insummaryforaveragewatersupplyyearsandareasnotdependenbnminedaquiferstheoutlooormeetingvater
demandappears much more manageablethan the outlookunder the droughicorrectedscenarios or in areas
dependenton nonstreamconnectedaquifers While the agriculturalcategory in many parts of New Mexico
experiencedhevariabilityofsupplythroughouthehistoryofirrigationPWSs, particularlyhosedependenbnsurface
waterwillneedtobe preparedorthedryperiods.

Some optionsare available for closing the gap, as discussed in Section7 and Appendix 2C, such as water
conservationwatersupplyprojects transferringvaterrights and desalinationThe summaryof the supply-demand
gap shownon’fables-z providesa generaloverviewofthescale of theproblemand theneedtoimplementnanyof
theproposedPPPs proposedby theregionalwaterplanningsteeringcommittees.

Table 5-2. gggamofmnrea;ejn Demand and ProjectedWaterS upply Deficits by Sector Groupings in

UIncrease in Demand under High “WaterSupply Scenario
GrowthScenario
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6. Summary of Key Water Issues:
New Mexico Water Resource Challenges

NewMexicafaces manychallengeswithprovidingeliablewatersupplies.Duringthe20162017RWP updateplanning
process steeringcommitteand stakeholdegroupsfromaroundthestatediscussedkey issues and challengesthat
affectedtheirabilitytosecurelongterm eliablewatersupplies.

A totalof 278 key issues for each regionwere collectedbased on inputfromregionalstakeholdersand steering
committeeneetings Whilespecificdetailsregardingssues and potentiasolutionsvariedfromregiontoregion,many
commonthemesemergedfromthe regionalwaterplanningprocess, whichcan be summarizedin the following
categories:

= |nsufficientvatersupply

= Vulnerabilityoclimate

= Watemanagement

= Needforbetterunderstandingfwaterresources
= Waterquality

"  Waterinfrastructurand maintenance

This chaptesummarizesthekeyissues describedn eachoftheRWPs. Theissues areinterrelatednddonotalways
fallneatlyintoa singlecategory Droughtcan createinsufficientvatersupplyandis oneaspectofclimatevulnerability
forthestate Likewise,improvedggroundwatemodelsthathelpprovidea betterunderstandingfwaterresourceswill
alsoimprovewatermanagement.

6.1 INSUFFICIENT WATER SUPPLY

Bothsurfaceand groundwatesupply presentuniquechallengesin securingfuturewatersupply Surfacewateris
renewabléouthighlyvariablebothannuallyand seasonally and whereasgroundwateis oftena reliableresource,in
areas where rechargeis much less than pumping,groundwatemining presentinga challenge for long-term
sustainabilityPopulatiorincreasesaddstresstolimitedwatersuppliesof PWSs and manyofthePPPs (discussedin
Section7) arefocusedonreducingthegap betweersupplyanddemand.

In mostpartsofthestate,theconsiderabljyowersurfacewaterflowsin droughtyearsrepresenfan importandleficitin
watersupply.However,in some localities,such as Santa Fe and Albuquerge, conjunctiveuse plans have been
implementedyllowinggroundwateto be usedin droughtyearsandtobe conservedin thewetteryears. Conjunctive
managementind otherstrategiesto addressinsufficiensurfaceand groundwatesuppliesare discussedfurtherin
Section 7. Additionalexamples of effortsto ensure resiliencyduringdroughtincludeirrigationsystem efficiency
improvementsuch as thosecompletedy theMiddleRio GrandeConservancyDistrict(MRGCD) in the 2000sand
theshortagesharingagreementadoptedby majorwaterusersintheSan Juan Basin in 2003.

Anothemwatersupplyprojectthatwillexpandthesupplyfortheagriculturaateruse sectoris NIIP. NIIP is authorized
forbuildouttoirrigateupto110,630acres southof Farmingtonputcompletiomftheprojectwillnotlikelyoccuruntil
about2040,givencurrentratesof annualfederalappropriationforprojectconstructionThe NIIP divertswaterfrom
NavajoReservoir,andtheannualdiversiondemandfortheNIIP is anticipatedoaverageabout353,000ac-ft/yat full
buildout

Insufficiensurfacewatersupplyduetodroughtwasa consistentssue identifiedn 14 outof 16 RWPs (Tables-l) and
is a concernin regionsthatare mostheavilysurfacewaterdependentReservoirstorageis a mitigatindactorinsome
locations butunderlongtermdroughthesupplyin storagemaybe depleted.
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Table6-1. Summary of Types of Insufficient Supplyissues.

Numberof Regions
Insufficient Supply Issue
Drought 28 14
Mined aquifeg 13 9
Inareasing demand due to population growth. 7 5
Lowsyielding aquifers 2 2

In general,groundwateprovidesa morestable and reliablewatersupply than surface water;however,in many
locationsgroundwatepumpingexceedsrecharge resultingn thedeclineof groundwatelevels. Some wellscan be
re-drilledtodeeperdepths however)ocalgeologicconditionsand/orconomicorwaterqualityissues in otherareas
limitaccessibilityto deepergroundwateresources.Some mainareas thatare affectedby decliningwaterlevelsand
by limitedalternativavatersupplies as identifiedn theirrespectiveRWPs, include:

= The Ogallalg/HighPlains aquiferin theNortheastNewMexicoand Lea Countyregions
= PortionsoftheNorthwesNewMexicoplanningregion(nearGallup)

= PortionsoftheEast Mountairarea oftheMiddleRio Grandeplanningregion

= PortionsoftheEstanciaBasin planningregion

= TheCienegaareaofthelemezy Sangre planningregion

= PartsofthelornadodelMuertdasin intheLowerRio Grandeplanningregion

Waterleveldeclineshavealso affectedwatersupplyin theMaxwelbreaoftheColfaxplanningregion theOjitosFrios
area of the MoraSan MiguelGuadalupeplanningregion,and the Magdalenaarea of the SocorroSierra planning
region.

6.2 VULNERABILITY TO CLIMATE

In additionto the existing challenges presentedby historially variableclimateconditionsyariablesurface water
supplies,and declininggroundwatesupplies,otherpotentiakffectsof climatechangethatare likely to affectNew
Mexicowaterresourcesidentifiedn the20162017RWP updatesincludedincreasedtemperaturegvaporationand
evapotranspiratioimcreasedrisks of droughtand wildfiregarlierrunoffandincreasedrisks of extremeprecipitation
events,as discussedin Section3.1. These climate-changémpactswerediscussedin all 16 of theRWPs as partof
thecommortechnicabpproachAdditionaspecificclimatevulnerabilitissues thatwereidentifiedn the16 RWPs are

summarizedn Table 6-2.
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Table6-2. Summaryof Climate Vulnerabilitylssues.

Climate Vulnerabilitylssue

Drought 28 14

Increasing demand due to increasing temperatures 2 2

Flooding/stormwater/sedimentation 12 11

Greaterrisk foroata#ﬂophicﬁre# 9 9
Earlier runoff{and lack of storage) 1 1
Limitations on Jegal framework for water banking ) 1

which could help address variability of climate

A majorimpactof ongoingclimatechange on watersupply and availabilityis the timingeach year of whenpeak
snowmeltunofoccurs.The predictec¢thangein peaksnowmeltiming19752040),forHUC 2 watershedareshown
in Figure -1 The change in peak snowmelttimingof up to three weeks earlier were derived by The Nature
Conservancy(TNC, 2010).

Anothesignificantmpactof ongoingclimatechangeis thatwarmertemperaturegenerallyresultinan increaseinthe
vapor pressure deficit in the predominantlgemi-aridclimateof the AmericanSouthwestwhichincreass the
vulnerabilitpfforeststocatastrophiavildfireandinsectinfestatiofWilliamsetal., 2013. Vaporpressuredeficitis a
measureofthestres experiencedoy vegetatiortoincreasedtemperaturand decreasedhumidity.

ﬁlgute 6-2 shows (1) wildfiresthathave occurredn New Mexicoforestsfrom1996t02017,(2) thePWSs dependent
on surfacewatey and (3) theextensiveeffortsto thinforeststo reducetherisk of catastrophiavildfiresPWSs that

divertandtreatsurfacewaterare particularlyulnerablaocatastrophifiresduetotheash thatclogs watertreatment
plantfiltersystemsandthesedimentarriedby debrisflowsthatreducesthestoragecapacityof reservoirs Flooding,

stormwateandsedimentationan impactwaterqualityand theavailabilityof waterforall designateduses.

In theJemez Mountainsthe Cerro Grandefirein 2000burned48,000acres, destroyed400 homesin Los Alamos,
andfilledLos AlamosReservoirwithdebris.The highseverityTrackfirein 2011burnedhearly28,000acresin Sugarite
Canyon, theprimarywatersupplyfortheCity of Raton.The Las Conchasfirein 2011burnedl150,000acresandonce
again threatened.os AlamosNationalLaboratoryand thetownof Los Alamosand becamethelargestfirein New
Mexico’shistoryatthattime The Las Conchasfirealso burnedover16,000acresonSantaClara Puebloandthepost
fireimpactsled to theissuance of five PresidentialDisaster Declarationsat the Pueblo. Wildfiressince 1998 have
destroyedover 80% of the Pueblo$ forestlands. In 2012, the WhitewateBaldy Complexfire surpassedthe Las
Conchasfire,burningalmost300,000acres, mostofitcontainedwithintheGila Wilderness.
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6.3 WATER MANAGEMENTISSUES

Legal and policyissues thatguidewaterresourceadministratioand providea frameworkorwatermanagementn

New Mexico were identifiedin 13 out of 16 regions The RWPs identifiedinterstateCompacts, water rights

adjudicationsand waterrighttransfers,EndangeredSpecies Act compliance,and otherlegal and policyissues

governingadministrationf watemresourcesthatconstraintheirabilityto utilizesuppliesavailablewithirtheirregions,

as summarizedn Table 6-8.

Oneregionraisedtheissue of theincreasein waterdemandas farmersshiftfromlow-to highwaterdemandcrops
withoutcquiringnorewaterrights.Issues aboutimpairmentoseniorwatermrightswereraisedin severalregionsdue
todepletiorfromdomesticwells upstreamof springs, oil and gas developmenin the LowerPecos Valley planning
region,increasein salinityfromhighlevelsof pumpingn theLowerRio Grande,and otherissues relatedtooperating

agreements.

Table8-3. Summary of WaterManagementissues.

Increasing water demand due to changing cropplnspattemT

“Waterrights transfers 17
Interstatecompact compliance 13
Impairedsenior waterrights from domestic wells, oll and
gas development, operating agreements, groundwater 9
pumping in Texas
Environmentalflows 8
lnoompleteaqiudtuaﬂons 9
Reservoir operations 6
Out-of-bagin transfers 5
Critical managementareas 3
1
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New Mexicowaterlaw governswatermanagementas outlinedn State WaterPlan Partlll: Legal Landmarks In the
statewatemlanningorocess,a varietyofissues regardingvaterightstransfersvereidentifiedincludingmplementing
recentlycompletedwaterrights settlementsgoncernsaboutlarge developmenprojectsor waterrightstransfers
movingwaterorwatermightsaway frombasinsorregionsoforigin,concernsaboutprotectingeniorwaterrightsinthe
transferprocess,and concernsaboutlegal mechanismsfor establishingor maintainingnvironmentdlows.Some
regionsnotedtheimportancefcompletingdjudication so thatwaterrightsare defined.

OneofthekeyissuesfortheMiddleRio Grandeplanningegionis theavailabilitypfwaterights.Nonewappropriations
are availablein theregion(and otherportionsof the Rio GrandeBasin). Afterthegroundwatebasin was closedto
new appropriationsn 1956, several entitiesappliedfor and wereissued groundwatepumpingpermitswiththe
conditiorthattheeffectsof thepumpingon theriverwouldoe offsetwhentheyoccur.

Municipaleturnflow,San Juan-Chama Projectwater,and thetransferof seniorwaterrightsare used as offsetsas
requirecby the specificpermitrequirementswithreturnflowscomprisingthe greatestvolumeof offset.If all these
permitsare fullyexercised,theamountof seniorwaterrightsneededto offsettheeffectsof groundwatepumpingon
theRio Grandeis roughlyequaltoall thetransferrableeniorwaterrightsfromtheirrigatedandalongtheRio Grande
fromnorthof Albuquerqueo ElephantButte(SchmidtPetersen,2011). Manyof the municipalwatersystems have
retainedthe neededrights,and underan average watersupplyyear, waterdemandis met.The communitieof
Albuguerqueand Santa Fe have in recentyears reducedtheirdependenceon groundwter,changingthe projected
impactsontheRio Grande.

Interstateompactson theCanadianRiver, Pecos River, Rio Grande,and theColoradoRiver Basin constrainwater
use and managementnd affectstrategiesfor meetingdemandin much of New Mexico.The regionalplans also

identifiedissues related to court decisions and programsrelatedto the Endangered Species Act and other
environmentarogramshataffectwatermanagemenactivities Figure 6»8 showsthecriticalhabitatforendangered
speciesin NewMexicothatimpactwatermanagementhroughouthestate.

Recommendationsincludedin the regional water plans for establishingcritical managementareas or other
administrativguidelinesby the OSE weredirectedat protectingroundwateresourcesandseniorwaterrights,orin
somecases existingguidelineswerenotedas constrainingvatemresourcedevelopment.

The abilityto developnewsources, particularlyn streamconnectedbasins wherewaterrightsare fullyappropriated
createsa planningchallengeidentifiedn several RWPs. In manyareasany newdiversionofsurfacewaterorstream
connectedgroundwaterequiresthe transferof a valid waterright(aside fromsmallindividualdiversionsfromnew
domestioor livestockwells),and thetransferis limitedto theconsumptiveise portiorof thatright.The availabilityof
waterrightsmaythusbe a limitingactorin meetinghefuturewatemeedsoftheregions.

The StateWaterPlan Act at SectionC (8) statesthattheplanshall “promoteiverriparianand watershedestoration
thatfocuseson protectinghewatersupply,improvingvaterqualityand complyng withfederalEndangeredSpecies
Act of 1973 [16 U.S.C. §1531et seq.] mandates.”ln 2005, NMSA 1978§72-14-3.3 gave the ISC the authorityto
establishthestrategicwaterreserveto purchaseor lease wateror waterrightsto helpcomplywithinterstatetream
compactsand courtdecrees,andalso toassist thestateand waterusersin watermanagemeneffortforthebenefit
ofthreatenedrendangeredpecies. To date,a totalof 2,748ac-ftof waterrightshave beenacquiredby ISC onthe
MiddleRio Grandeand Pecos Riverand placedintothereserve.
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6.4 BETTER UNDERSTANDING OF WATER RESOURCES

Eleven outof 16 waterplanningregionsidentifiedheedsforadditionatlatacollectiorand monitoringnodelingand
analysesto betterinformwaterresourcedecisionsand policiesregardingsustainabilityor longevityof groundwater
resources.Issues regardingthe need for betterunderstandingf waterresourcesidentifiedn the 20162017RWP
updatesare summarizedn Table 6-4.

Table64. Summaryofissues Relatedto BetterUnderstanding of WaterResources.

Aquifer mapping to identifyalternativewatersources 8 6
Improved groundwater models for water rights administration and c 4
management

Aquifer decline, volume In storage, recharge rate, amount pumped 4 3
needs to be betterunderstood

Impactof vegetationmanagementon streamflow and recharge 3 3
Quantification of water budget 3 2
Monitoringneededto bettermanage resources 2 2

As manyplanningregionsstrugglewithdroughanddecliningwaterevels,as wellas thepressureofincreasedfuture
demandsin someareas, theneedfora betterunderstandingf potentiahewwaterresourceswasa commortheme,
andthe20162017RWP updatesshowedwidespreadsupportforaquifermappingthatcan helptoinformdecisions
aboutpotentiablternativavatersupplies.For examplethe Colfax planningregionhas activelybeenseekingfunding
foraquifemappingoidentifialternativegroundwatesuppliestothedroughtvulnerableurfacesuppliesintheregion.

Like the need for aquifermappng, groundwatestudies that provide more quantitativdanformatioron rates of
groundwatedeclineand otheraquiferimpactsare importanfor understandinghe sustainabilityof groundwater
resourcesandcan be usedtodevelopimprovegroundwatemodelsforwaterrightsadministratioandmanagement.
Competitiofiorwateresourcescreatestensionandtheneedtounderstandheimpactsof onewateruseronanothey
and, as thelemezy Sangre planningregionrecommendedgn updatedadministrativgroundwatemodelis needed
to bettermanagetheaquifersand theirconnectiorto surfacewater.In the Estancia Basin planningregion critical
informationeededtobetterunderstandhewatemresourcesincludestheconnectiorbetweertheMaderaGroupand
Valley Fill aquifers the potentiaforsubsidencein the Valley Fill, and migratiorof waterfromarea of high salinityto
areas of lowersalinity.

Several regionsnotedthatthoughforestrestoratioreffortshave helpedto reducetherisk of wildfirethe net water
supplyimpactsof physicalwatershednanagementechniquesare notwelldocumentedrunderstoodQuantification
of the effectivenesf riparianvegetatiorremoval,uplandconiferthinningand otherwatersalvage methodsneed
furthestudyand continuednonitoringnd willbe crucialtounderstandingherolevegetatioomanagemenplays on
waterbudgets.
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6.5 WATER QUALITY

Waterqualitywas highlighteds anissue in 14 outof 16 waterplanningregions an issue thatin manycases results
in additionallimitationson watersupplies. Many regions identifiedprotectingand/orimprovingwater qualityas

importantsomeof thekey issues and challengesidentifiedn the20162017RWP update regardingwaterquality
aresummarizedn Table 6-5.

Table 6-5. Summary of WaterQualityJssues.

Naturally occurring salinity, uranium 12 6
Surface and groundwater contamination from septic tanks 7 7
Groundwater contamination from mining and industry 6 6
Hydraulic fracturing 5 5
Degradedriparian area/needfor restoration 4 4
Mercuryin lakes/fish 3 3
“Waterquality issues in s tormflows 2 2
E. coll In surface water 2 2
Surface watersupplies contaminatedfromindustry 2 2

Potentialcontaminationf shallowgroundwateriomesticwells, and in some locationssurfacewaterdue to septic
tanksis a concernin manyruralareas in New Mexico.E. coli was specificallymentionedn tworegionswherehigh
levelsweredetectedntheRio GrandeandtheSan Juan andAnimasriversduetohumanandwildlifevasteproducts.
The RWPs also identifiedvaterqualityprotectiomnd/omrestoratioriromleakingundergroundtoragetanks(USTs),
agriculturaactivityand dairyoperationsexistirg or proposedminingoperationsand contaminatiofromoiland gas
fieldoperationas importanissues. Severalregionsnotedthathighlevelsof mercurydetectedn fishandtheresulting
fishconsumptioadvisoriesformanyreservoirin NewMexicowele significantvaterqualityissues. The sourceofthe
mercuryis mostlikelyatmospherideposition.

The 20162017RWP update also notedthatincreasingtemperatureand evaporatiomatescan affectwaterquality.
Concentrationof nitrogen,phosphorus,suspendedsolids, and salts may increase in the futurein responseto
increasedsurfacewaterevaporatiomatesandincreasedprecipitatiomtensityln additionhigherwatertemperatures
canleadtoless dissolvedoxygen,whichis a problenformanyaquaticspecies.

Sedimentatiois a key challengeformanywatersuppliers.Duringrain and floodevents,bothephemeratributaries
and perenniawatercourses contributsubstantiabmountsof sedimentsntotherivers.Post-firesedimentatioand
extremeprecipitatioeventsexacerbatetheissue. Sedimentatiomnd erosionissues contributéo degradedriparian
areas.

High concentrationsfdissolvedsolids(brackishwaterks wellas naturallyoccurringiraniumarsenic,andfluoriden
groundwatein manylocationsrequirs treatnentpriorto use of the water,creatingan economidbarrierforuse of
thosesuppliesin manycases.
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6.6 WATER INFRASTRUCTURE AND MAINTENANCE

Maintainingmprovingand managingPWSs and agriculturainfrastructuris one of thegreatestfundingchallenges
in NewMexico,anissue raisedin 15 outof 16 waterplanningregions Of theapproximatel{,400watersystemsthat
providedrinkingwaterin New Mexicomorethan500 of thosesystemsserve less than100 people.In additiortothe
drinkingwatersystems, thousandsof small acequia/irrigatiosystems in New Mexicoare also challengedwith
infrastructurissues.

Thoughnotall regionslistedspecificinfrastructurisues in theirkey issues, hundredsof infrastructuraeeds were
identifiedincludingdam safetyissues. Thereforethislistis notinclusiveof all infrastructureeedsidentifiedn the
20162017RWP updateslInfrastructurehallengesthatwerehighlighteds keyissues are summarizedn Table 6-6.

Mostoftheregionsidentifiedssues withsmalldrinkingwatersystems,includingnanysmallsystemssuch as mutual
domesticwaterconsumerassociationsand mobilehome parks. Many of these systems have issues withaging

infrastructurenaintenanceyupgrales, trainingoperationand monitoringhatis requiredoensuredeliveryof water
thatmeetsdrinkingwaterqualitystandards.For example,in theTaos planningregion,achievingoptimakfficiencyin

watersystemoperatiorandinfrastructurapgrades(througtcooperativassociationsor othermeans)was identified
as an importanbbjective Larger communitieslso identifiedextensivelists of infrastructurprojects,and 14 large

waterprojectswerenotedin theregionalwaterplans.

Table 66. Summary of WaterInfrastructurelssues.

Waterinfrastructurelssues NumberofIssues Numlze‘;%ffﬁleeg)ions
Small public water systems 15 12
Public watersystem operations and maintenance 7 4
Large watetprojeots 14 8
Wastewater 5 4

Sedimentationin reservoirs (loss of capacity) 5 5

Acequias 4 4
Agricultural irrigation 4 4
Dam safety 2 2
Regionalizing watersystems 1 1
Flood controlinfrastructure 1 1
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FloodcontrolnfrastructuralongtheRio Grande(particularlintheMiddleRio Grandeand LowerRio Granderegiony
is a significantssue. MostoftheexistingfloodcontrolnfrastructuralongtheRio GrandebetweerEspanolaandTruth
or Consequencesis manydecades oldand nearingtheend of its usefullife. This floodcontroinfrastructura most
instancesconsistsofleveeswhichwerenotdesignedtoengineeringtandardsbutinsteadconsistsimplyofexcavated
materiablacedalongsidetheriver.

In manyareas, duetosedimentuildupalongthebottonofthechanneloftheRio Grande,theriveris higherthanthe
surroundingloodplainandfailureorbreachofa leveewouldcausesignificanfloodingThe costtoreplaceorreinforce
thelevee systemthroughouthe MiddleRio Grandevalleyis estimatedat morethan$750million Also, in the Lower
Rio Grandeplanningegion theUnitedStatessectionofthelnternationdoundaryand WaterCommissionUSIBWC)

maintainsa floodcontrokystemofleveesalongthelengthoftheRio Grandein New Mexicodownstreanof Caballo
Reservoir.

In recentyears, USIBWC has designedand builtlevees along the Rio Grandein New Mexicoto meet Federal
EmergencyManagemen#gency (FEMA) leveeaccreditatiomequiremen(d4 CFR 65.10),including3 ftof freeboard
abovebase floodlevel (100-yrflood).Currently JSIBWC is in the processof constructingheremainingdevees and
floodwallfnearSunlandPark and Canutilloto completethesystem. All theconstructedevees awaitaccreditatiomy
FEMA, pendinginteriodrainagestudiesby localauthorities.

Dam safetyissues weresummarizedn each of theRWPs. Six regionshave identifiedlam repairin theirPPP lists,
butonlytworegionslisted damsafetyas a keyissue. The City of Ratonin theColfax planningregionis facedwitha
majorinfrastructurissue. The spillwayatLake Maloyais only9% oftherequiredize toroutegoverningnflowdesign

Figure 6-4 showstheconditiorof damswithhighorsignificanthazardpotentiatatingsin NewMexicoThe OSE Dam
SafetyBureaudatabaseidentifies 70damswitha highhazardpotentiatating,and 50 damswitha significarthazard
potentiatatingthatare understatejurisdiction.

The hazardratingis differenthantheconditiomating,whichas thenameindicates,s an assessmentofthecondition
of thedam.Dams witha high hazardratingare thosewherefailureor faultyoperatiorwouldlikely resultin loss of
humanlife. Those witha significanthazardratingare thosewerefailureor faultyoperatiorwouldlikelynotresultin
loss ofhumanlifebutcouldcause economidoss, environmentallamage,disruptiomflifelinefacilitiesprcouldimpact
otherconcerns Significanthazardpotentiatlassificatiordamsare oftenlocatedin predominantlyuraloragricultural
areasbutmaybein populatedireas withsignificantnfrastructure.

’

Dams withan unsatisfactoryconditionratingrequireimmediateor remedialaction.Some dams receivea “poor’
conditiomatingfcomprehensiveesigninformatiois notavailable Based onthehazardpotentiatatingandcondition
ofthedams, moreregionsmaywanttoadd damsafetyas a keyissue in futurewaterplanningefforts.

Threedamsstandoutas seriousproblembasedontheirhighhazardpotentiatatingand unsatisfactorgonditionln
theNorthweshewMexicoplanningregion,in CibolaCounty San Mated.ake Damis classifiedas unsatisfactorgdue
totheinadequatepillwaycapacity whichis 27% of theinflowdesignflood,embankmentgracking,severeseepage,
andan overalllack of maintenanceln GuadalupeCounty Powerlake Dam is classifiedas unsatisfactorgduetoan
undersizedspillway,witha capacityofonly11% ofthedesignflood and duetothepartiallyoreachedconditiorof the
dam. In Dofia Ana County, Gardner Dam has no spillway or lowlevel outlet,has severe erosion, excessive
encroachmendfwoodyegetatiorand excessive seepage.

The preservatiomftraditionatommunitiesgricultureandthehistoricabcequiasystemcontinuetobe a keyissue
inseveralpartsofthestate Fundingforrepairand maintenancefacequiainfrastructuris an ongoingissue, andthe
New MexicoAcequia Associationhas identifiechundredsof projectsneedingfunding In some areas agricultiral
efficiencywas the most mentionedssue. In the Colfax planningregionwherethereis littleshallowgroundwater
benefittingromditchseepagelosses, ditchlosses are a key issue. Waterseepingfromditchesin the Colfax region
doesnotreturntothe streamorrechargea viableaquifer.
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7. Strategies for Addressing Key Water Issues

Regionalsteeringcommitteesdentiled and complied lists of potentialvaterPPPs (projectsprogramsand policies)
as strategieforimplementaticmaddresskey watemplanningssuesintheirespectiveregions Atsteeringcommittee
meetingsheldin 2015and 2016, each groupdiscussed projectsthatwouldhave a largerregionalor sub-regional
impactandforwhichthereis interestncollaboratiohoseek fundingandforimplementatiofiach regionuseddifferent
methodxof categorizingheirPPPs. For purposesof comparing‘applestoapples”inths StateWaterPlan, each PPP
was assignedtoa categorywithconsistennames(i.e. WatersheRestoratiorinsteadof ForestRestorationRiparian
Restorationinstead of River Restoration)and each was categorizedbased on one of eight strategypurposes
summarizedelowwithexamples

Jmpto\IeSystem Efficiency: ChangestoexistinginfrastructurforagriculturaindPWSs and wastewatesystems;
increasingstorageofreservoirswaterbanking;canallining;waterplanning

Protect Existing Supplies: Improvementso currentwastewatesystems(replacingseptictanks)to protectvater
qualitywatershedindriparianrestorationgamsafety;stormwatesysteminfrastructurenvironmentdlows,erosion
controlwaterplanningwaterqualityprotectionwaterqualitytreatmentf existingsupplies;waterrightsprotection.

Increage WaterSupply: Projectsthatwouldresultin a reductionn thepredictegap betweersupplyand demand

(fornonagriculturadector)byincreasingheamounbfwateravailabletoa watersystemsuchas undergroundtorage
and recovery(USR); projectsthatutilizewaterotherwisenotrelieduponby the watersystem;desalinatiorof water
(includingoroducedwvaterfromoil & gas) thatis nototherwisassociatedwitha declaredgroundwatebasinsuchthat
use of thewaterwouldnotimpactexistingwaterrights;drillingnewwellsthatexpandthecapacityofthewatersupply;
imporing waterfromanothegroundwatebasinorsurface watersupply;returrflowcreditfortreateceffluenthatwas
nototherwiseutilizedby the watersystem;transferringvaterrights(throughpurchase lease or waterbanking)from
agricultureéomunicipabndindustriallJsing treateceffluenforUSR projectscommunitgisterns

Reduce Demand: Projectsthatwouldresultin a reductiorin the predictedzap betweensupplyand demand(for
nonagriculturaector)oyreducinghecurrenorpredictediemandsuchas allwaterconservatiomprogram$orPWSs

(audits,fixingleaks, rebateprogramsyoofcatchment)waterconservatiorforagriculturasystemswherethe project
doesnotincreasetheconsumptiveise such as liningditcheswherethewaterseepedintoa deepunsaturatedone
or laser levelingthatreducestheincidentaldepletionsof on-farmirrigationmeteringwells or changesin crops or
irrigationmethods;reducingevaporativelosses, using treatedeffluentinstead of potablewateron turfor other
landscapng.

Trmprove Understanding of WaterResources: Data collection/hydrologitudiesincludinggroundwateand
geologicmapping,database & global informatiorsystem (GIS) developmentgroundwatemodels, waterquality
testingwaterlevelmonitoringweathedatacollectionyatermplanning.

Drought Mltigation: Projects or programsthat providetemporarysolutionsto a droughtemergency,such as
shortage sharing agreements,emergencydroughtrestrictionsfor public water supplies, drilling backup wells,
conjunctiveuse strategiestoresttheaquier andrelyon renewablesvhenavailable,therebyincreasingthecapacity
ofthewellfields;waterbankingratherthana permanentransferof waterrightstoaddressthetemporarghortage

Public Outreach/Stakeholderinvolvement:Developmenofwaterauthorityor waterboard,programsopursue
implementatioof projectsuchas waterconservationpubliceducatioraboutany aspectofwatemlanningjmproving
relationships

WaterPolicy: Policiesthataddressmanagemenbf waterresourcesincludingeconomicstrategies restrictionon
wateruse.
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Nearly 50 categoriesof strategieswereidentifiedn the PPP lists, and some of the categoriesfall undermultiple
purposes creatinga challengeforcategorizingand summarizinghelists. For instance,“waterconservationfs most

oftenimplementedlorreducingtheoveralldemandof thewatersystem,butit can also be implementeds a drought
mitigatiomeasure.The proposedprojectswiththepurposeof reducingwaterdemandorincreasingwate supplyto

addressthesupplydemandgap are describedin moredetailin Appendix 2C.

The degreetowhicheachstrategywillreducethedemandorincreasesupplywas notincludednthe20162017RWP
updates(exceptforJemez y Sangre). However,for this 2018 New MexicoState WaterPlan, an estimateof the
reductiorin demandin the PWS sectorforeach regionis calculatedoased on one of manypossiblescenarios.The
totalpotentiatavingsforthel.7 millionpeoplewhoare servedby PWSs statewidéds 66,000ac-ft/yrif demandwere
reducedto 130gallonspercapitaperday (gpcd)in areas whereitis presenthyhigher(see Appendix 2C.1 fordetails)

WaterconsenationPPPs proposedfor otherwateruse sectorsare brieflydescribedin Appendix2C.1.2 through
2C.1.5.

Appeadhdc.z describesPPP s toincrease watersupplyproposedytheregionsthatinvolvedevelopingrewsources
of watersuppl. Appendix2C.3 describesactionsrelatedtotransferringvaterrights,and AppendixC.4 addresses

interbasintransfersof water And finally,AppenﬂleC.B discusses mitigatinglroughtthroughreducingconflictwith
shortagesharingagreements

7.1 KEY COLLABORATIVE STRA TEGIES

To determinavhichprojectsmighthave the mostmomentunforimplementatiorthe steeringcommitteanembers
identifiedPP leadsandpartnersas wellas possiblefundingources.The PPP s thatlendthemselvegocollaboration
arefocusedprimarilyon protectingxistingsuppliesandimprovinginderstandingfthewatermresources as shownin
Table 7-1 Projectssuch as stormwateprotectionwatershedrestorationyiparianrestorationdata collectionand

improvednodelsare projectsthatstakeholdergan collaboratenandbenefieveryoneTable 7-2 showsa summary
ofthetypesofkey collaborativerojectsdentifiedy theregions.

Table7-1. Summary of Key GollaborativeStrategies by-Purpoge from the 16 Regional Water Plans.

Protect existing supplies 55 15
Improveunderstanding of waterresources 42 15
Reduce demand 21 9
Tmprovesystem efficiency 21 12
Increasewater supply 10 6
Waterpolicy 6 4
Public outreachAtakeholderinvolvement 6 4
Drought mitigation 6 4
Total 167
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Table7-3. Summary of Key Collaborative Strategies by Subject fromthe 16 Regional WaterPlans.

Data collection/hydralogic studies

Watershedrestoration

Watersystem infrastructure(M)

Waterconservation (M)

Water planning

Riparian restoration

Waterconservation (A)

Stormwatersystem infrastructure

Wastewatemreuse

Watersystem infrastructure(A)

Create waterauthority/board

Waterbanking

Increase storage

Waterrights protection

Water quality protection

Reservoir management

Degalination

Drill new well

Economic strategy

Environmental protection

Tmplementation

Dam safety

Import/exporwater

Metering

Policy recommendations

Produced water(oil &gas)

‘Undergroundstorage andrecovery

Protectwaterrights

Transfer waterrights

Wastewatersystem infrastructure

Watertreatmentsystem (M)

Rl w|lw|lw |l |[N|w]|xo|w©
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Protectagriculture
Notes:

M= Municipal
A = Agriculture
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7.2 ALL PROJECTS, PROGRAMS, AND POLICIES

In addtionto identfyingkey collaborative efforts,eachregion discussedandconypileda list of PPP needs.Information
was requssted duringseveral openmeetings,and requegs forinputwere also emailed to all stakeholderswhohad
expresedintrestintheregional waer planningproess. Some waterprogctsincludedonthePPP lists werealready
idertified through the State of New MexicolnfrastructureCapital Improvement Plan (ICIP) process or other planning
processes. The PPPs included watersysteminfrastructure,acequiainfastructure, watershedmanagement, water
conservation,data collectionprojeds, and othertypesof projects. The conpletelist of PPPs is appenad to each
RWP, availableat http://www.ose.stenmus/Planningégional plannng.php

The 2,635PPPs fromthe 16 regionsare summarizedn Table 7-8 based on thepurposeof thestrategy About62%
ofthePPPs includech costestimate(Eigure 7-1). Mostoftheprojectsdbycostandnumberreforwaterorwastewater
systeminfrastructuréorbothpublicand agriculturalvatersystemsto improveoperationsand efficiency Protecting
existingsupplies,particularlthroughwatershedestoratiorand stormwateprotectionalso representsmanyof the
projectsOf the62% of PPPs thatprovidedcosts, thetotalforall proposedorojectsand programsorthefiscalyears
2018through2020exceeds$4 billion As shownin Table 7-4, about50 strategytypeswereidentifiedn thePPP lists,
whichshowsagainthattheclearmajorityof projectand costsareforvariousinfrastructurgrojects.

Table7-3. Summary of Projects, Programs, and Policies from 16 Regions.

Percent of
Numberof PPPS with  PPPs with
YotalCost PPPs Cost Cost
Provided
[Improvesystem efficiency $2,166,16400 1412 868 61%
 Protect existing supplies $1,429200000 705 509 72%
Increase watersupply $342,528)00 135 85 63%
| Reduce demand $326,811,000 180 87 48%
Improveunderstanding of water 13,941000 151 64 42%
resources P13,941
Drought mitigation $10,350,000 15 3 20%
Miscellaneous $4,391,000 6 3 50%
Public outreach/stakeholder .
involvement $1,017,000 17 5 29%
Water policy NA 14 0 0%
Total $4,294,401000 2635 1624 62%
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Figure 7-L Summary of Estimated Costs by Projects, Programs, and Policies.
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Table 74. Summary of StrategyCosts for All Projects, Programs, and Policies.

WaterSystem InfrastructurfM) $1,800,50@M00 808 84%
WastewateBystemInfrastructure $917,005)00 256 9%
WaterSystem Infrastructurfi) $382,20,000 531 24%
StormwateBystemInfrastructure $360,459000 138 80%
WastewateReuse $173,44,000 50 72%
RiparianRestoration $151,635)00 61 64%
WatershedRestoration $142,6%,000 233 62%
DrillNewWell $69,58,000 55 80%
Dam Safety $58,95,000. 19 58%
WaterTreatmenBystem (M) $53,23%,000 41 78%
WaterConservatior{M) $49,766,000 58 40%
TransferWaterRights $26,499,000 27 70%
Desalination $17,%0,000 9 22%
Metering $13,392,00 43 63%
IncreaseStorage(A) $11,000,000 3 67%
RegionalWaterSystem $10,900,000 2 50%
RegionalWastewateBystem $10,000,000 1 100%
DamRehabilitation $9,000,000 2 50%
DataCollection/Hydrologstudies $8,646000 109 39%
WaterPlanning $6,420,000 63 44%
Uncategorized $4,391,000 3 100%
ReservoirManagement $4,050,000 2 50%
IncreaseStorage $4,000,000 4 25%
ProducedWater(Qil & Gas) $3,500,000 3 33%
WaterConservatior(A) $2,300,000 29 10%
WaterBanking $1,200,000 7 29%
WaterRights Protection $581,000 11 45%
CreateWaterAuthority/Board S500,000 5 20%
Education $255,000 7 29%
ShortageSharing $250,000 2 50%
CloudSeeding $150,000 6 17%
Environmentatlows $100,000 2 50%
DrillNewWell(A) $52000 1 100%
MeteringA) $30,000 4 25%
WaterQualityProtection $20,000 10 20%
PolicyRecommendations NA 8 0%
Underground&torageandRecovery NA 4 0%
EnvironmentdProtection NA 3 0%
Import/ExpoitVater NA 3 0%
ReduceEvaporatiorLosses NA 3 0%
Implementation NA 2 0%
ImportWater NA 2 0%
ProtectAgriculture NA 2 0%
EconomicStrategy NA 1 0%
IndustriaWaterReuse NA 1 0%
ProtectWaterRights NA 1 0%
ReturnFlowCredit NA 1 0%
Waterand WastewateBystem Infrastructur@) NA 1 0%

Notes:

M= MunicipalA = AgricultureNA = notavailable
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The estimatedtosts forthePPPs by regionare shownin Table 7-5. The clearmajorityare forinfrastructurprojects
forpublicwaterand wastewatesystems($3.1 billion) and agriculturalrrigatiorsystens (5394 million)ﬁjgure 7-2
showsthedistributionf needforfinancialresourcesforpublicwaterand wastewatemfrastructurprojectsfor83%
of the projects(thosewhichincludedcosts) Some regionsmay be furthemlongin theirplanningeffortsand better
abletoidentifytheprojectedostsforimplementingrojects.

The costs by regionfor 20 specificstrategiesare listedin Table 7-6. Figure 7-3 shows thedistributionf estimated
costsforagriculturainfrastructurprgectsforthe25% thatincludedcosts.

Table 7-5. Summary of Projects, Programs, and Policies Costs by Region.

1 NortheastNewMexico $184,778,000 99 20%
2 San Juan Basin $333,398,000 154 84%
3 Jemez y Sangre $266,266,000 206 76%
4 Southwest NewMexico $149,851,000 260 75%
5 TW':‘:E:‘W% $331,941,000 101 45%
6 NorthwestNew Mexico $586,802,000 205 72%
7 Taos $123,663,000 279 38%
8 Mora-San MiguelGuadalupe $263,381,000 337 39%
9 Colfax $216,633,000 116 89%
10 Lower Pecos Valley- $287,383,000 161 60%
11 Tower Rio Grande $524,568,000 288 74%
12 Middle Rio Grande $564,467,000 178 50%
13 Estancia Basin $145,712,000 33 91%
14 Rio Chama $168,785,000 109 79%
15 Socorro/Slerra $20,064,000 44 64%
16 Lea County” $126,712,000 65 69%

Total $4,294,402,000 2635 62%
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m Drill New Well

B Increase Storage
Metering

m Wastewater Reuse

= Wastewater System Infrastructure

u Water System Infrastructure
Water Trealment System
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83% of Projects in the PPP lists
contained estimated costs.

Total costs for all PPPs with
estimates equaled $3.1 Billion.

Figure 7-2 ésu:;gaﬁosw for Public Waterand Wastewatefinfrastructure
_Projects.

2.79%

[0.01% |

m Drill New Well

& Increase Storage

= Metering

= Water System Infrastructure
Note:

25% of Projects in the PPP

lists related to agriculture
use category included costs.

Total costs for PPPs with
estimates equaled
$394 Million

Figure 7-3. Estimated Costs for Agricultural WaterinfrastructureProjects.
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Table7-6. Summary of Costs by Region for 20 Strategies.

WaterSystem | Wastewater| ﬁmmm
Infragtructure] System System Wastewater | Riparian | Watershed
™ Ltﬁm«ma@“wmmn Remg  (Regtoration| Resocation.
1 NortheastNew- 107,109,000 - - - 68,450,000 | 2,310,000 -
Mexico
2| SanJuan Basin |209,496000|112,561000 1,514,000| 2,256000 - 1,444000 | 3,367,000
8| JemezySangre | 149,481000|57,630000| 2,090000 | 5,733,®0 - 720,000 | 855,000
4 South' ""’tim"” 77,347000 | 6,978000 | 14,264000| 5,106000 | 14,061000 | 390,000 | 17,680,000
Yularosa-
8| SacramentoSalt | 90,843000 | 2,760,000|175,000,000 175,000 | 13,771,800 - 198,000
Basins
orthwestNew
6 N Mexioo 429,408000(108,338000| 1,090,000| 10,468,000 | 6,800,000 | 662,000 | 7,700,000
7 Taos 49,791000 | 53,652,000 7,887000 | 435,000 - 3,338,000 | 5,098000
MoraSan Miguel
73,985000 | 19,016000| 31,305,00 | 15,397000 | 3,807000 | 17,843000 | 41,346000
8 Guadalupe ,985 ,0160 ,305, ,3970 ,807 ,843 ,346
9 Colfax 127,917,00 | 45,996,000 3,336000 | 4,710,000 | 2,055,000 | 1,000,000 | 3,030,000
10/ Lower Pecos Valley| 113,778,004 65,375000 - 37,854000 | 31,190,000 1,750,000 1,100,000
11| Lower Rio Grande | 198,313,004244,812,000 300,000 | 54,869,000 | 1,400,000 . .
12| MiddleRio Grande | 110,199000 137,667,000 6,870,000| 205,235,000/ 3,750,000 | 19,150,000| 58,807000
13| Estancia Basin 1,595,000 | 980,000 [135,000,000 3,362,000 |1,090,000,570 900,000
14  Rio Chama 19,169,000| 20,525,000 1,264,550| 2,000,000 101,879000| 2,476,000
15| Socorro-Slerra | 12,564,000/ 500,000 | 2,600,000{ 914,100 500,000 | 1,150,000| 140,500
16] lea County 29,507,000| 40,215,000 - 11,945,000 | 26,587000 . .
1,800,500,00817,005000 382,520,00? 360,459000 | 173,46J000 | 151,635000 142593)00
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Table7-6. Summaryof Costs byRegion for 20Strategies {Continued)

Water Water
Drill Ne Transfer
nglw DamSafety | Treatment W”wmmm Desalination| Metering
System (M) | System (M)
NortheastNew~
'y - - 290,000 | 6,500,000 - - -
Mexico
2| Sanjuan Basin - 2,150,000 - - - - 60,000
8 | JemezySangre | 18,165,000 1,853,000 | 3,270,000 | 771,000 515,000 - 2,780000
SouthwestNew
6,628000 - - 4,562,500 | 1,250,000 - 260,000
‘ Memo ’ 8 ’ ’ 7 7 7
Tularosa-
8 | Sacramento-Salt | 2,190,000 - 1,468,707 | 36,400,000 - 8,500,000 -
Basins
6 NortwestNew 16,738,000 5,000,000 | 281,000 - . - 142,00
Mexico
7 Yaos 420,000 - - - 1,450,000 943,000
| MoraSan Miguet
8" Guadalh 6,134000 | 6,532000 | 17,414000 - - 8,890000 | 1,231,000
9 Colfax 2,490,000 21,121000 | 350,000 - 4,050,000 - -
go bowerPecos 100,000 | 20,500,000| 10,950,000 - - - 4,787000
Valley
tower Rio
6,046000 - 8,010,000 - 4,520,000 - 695,000
u drauae 7 O 7 7 7 7 7
MiddleRio
. 1,4 13,464 - -
12 Grande 600,000 5,300,000 | 1,450,000 | 13,464,000
18| Estancia Basin | 825,000 - - 10,000 - - 565,000
14 Rio Chama 1,759000 | 5,903,000 - 500,000 -
15| Socorro-Sierra | 875,000 - - 40,000 - - 630,000
16 Lea County | 8,370,000 - - 33,000 750,000 - 1,300,000
69,58,000| 58,915,000 | 53,237,000 | 49,766,000 26,499,000 17,390,000 | 13,392,000
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Table 7-6. Summaryof Costs by Region for 20Strategies (Continued).

Regional Data
Increase | Regional Wastewater Dam Collection Water
Storage {A) |WaterSystem. [Rehabllitation| Hydrologic | Planning
System.
Studies
NortheastNew
1 Mexi 69,000 50,000
2 |San Juan Basin 250,000 30,000
3 |Jemez y Sangre 10,900,000 | 10,000,000 1,400,000
Southwest New
4 Mexi 1,300,000
Tularosa-
5| Sacramento 564,000 65,000
Salt Basins
NorthwestNew
6 Mexi 175,000
7 Taos 290,000 110,000
MoraSan
8 Miguet 1,000,000 9,000,000 333,000 100,000
Guadalupe
9 Colfax 478,000
10 Lower Pecos
Valley
Lower Rio
11 Grande 1,742,000 3,345,000
Middle Rio
12 Grande 200,000 1,520,000
13| Estancia Basin 485,000
14 Rio Chama 10,000,000 660,000 1,020,000
15| Socorro/Sierra 150,000
16 Lea County 700,000 30,000
13,000,000 | 10,900,000 | 20,000,000 | 9,000,000 | 8,646000 | 6,420,000
Notes:

M= MunicipalA = Agriculture
Notethattotalsare roundedand maynotmatchexactcalculations
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7.3 DEVELOPING RECOMMENDATIONS TO THE STATE

Whilemanywatersupplyissues can be addressedby individualsoorthrougheollaboratioamongorganizationssome
aspects, such as policychangesor enforcementneedto be addressedby a stateagency.As partof the planning
processforupdatngtheRWPs, thesteeringcommitteesreatedrecommendationt®thestate Therecommendations
ineachofthel6regionalwaterplanshavebeencompiledorthisreportA totalof 116 recommendatiomangedfrom
requestingmprovediatacollectiorand groundwatemodelingowaterplanningtoadjudicatior{Table 7-2).

Table7-Z. Recommendations to the State.

Data collection/hydralogic studies 17
“Water rights 17
Planning 16
"Watershedrestoration 10

“Water quality protection

Acequias

Planning boundaries

Small drinking watersystems

Wastewatemreuse

Drought mitigation.

Instream flow

Produced'water

Conservation

Dam safety

Importation of water

Metering

Resgervoir operations

N ININININD NI OO0

Stormwatersystem infrastructure

Divertexcess waterfor undergroundstorage and
recovery

[EY

Economic development planning

Increaseprecipitation

Infrastructure

Infrastructureresilient to climate change

Rl |, ||~

Political

Total 116
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The recommendationisvolvethejurisdictiorof manystateand federalagencies, includingSC, OSE, New Mexico
EnvironmenDepartmentState Land Office, New MexicoDepartmentf Game and Fish, NMBGMR New Mexico
State Forestry,New MexicoDepartmenbf AgricultureUnitedStates Bureau of Reclamation,UnitedStates Army
CorpsofEngineers,UnitedStates ForestService,and UnitedStatesBureauofLand Management.

The recommendationkave been organizedinto categoriesand analyzed for similarities.A summary of these
categoriesand commonrecommendationare presentedin. Appendix 2B. Mostof the recommendationare for
fundingandothersareforregulatoryrpolicychanges,publicoutreachdevelopmendfnewprogramsorenforcement
of existingregulatons (Table 7-8).

Table7-8. Summaryof the Needs Relatedto Recommendationsto the State.

Need Total
Funding 59
Regulatory 24
Polioy 16
Public Outreach/Stakeholder Involvement 11
Programmatic 3
Enforcement 3
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Appendix 2A
Water Supply and DemandViethodology
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Acronyms and Abbreviations

ac-ft acre-feet

ac-ft/yr acre-feetperyear

gpcd gallonspercapitaperday

OSE OfficeoftheStateEngineer
PDSI PalmerDroughtSeveritylndex
USGS UnitedStates GeologicalSurvey

2A.1. WATER SUPPLY METHODOLOGY

Usingthecommortechnicabpproachprovidedtonsistencyin themethodsusedtodefinetwotypesof watersupply,
the administrativeupply (Section 2A.1.1) and droughtcorrectedsupply (Section 2A.1.2) Details of the common
techrical approachforestimatingheadministrativeupplyand droughicorrectecsupplyin theregionalwaterplans
completedn 2016and 2017 The watersupplyfortheSan Juan Basin planningregionwas calculateddifferentlyas

describedin Section2A.1.3.

2A.1.1 AdministrativeSupply

The administrativevatersupplywas developeds a tooltoprovidean overviewofwatersupplythatincorporateboth
physicalandlegal suppliestobe used forbroadstateplanningpurposes. Administrativeupplycalculationsare part
ofthecommontechnicabpproachas presentedn thelnterstaté&treamCommission(ISC) UpdatedRegionalWater
Planning Handbook:Guidelines to Preparing Updates to New Mexico Regional Water Plans (2013 Handbook)
Administrativavatersupplyis notintendedio replaceor negatethe needformoredetailedwaterbudgets,models,
andotheranalysestoinformspecificprojectsorlocalplanningdecisions.
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Consideringtheactualuse as a measureof supplyallowsfora moreaccuratemeasureof availablewaterbecauseit
discountsphysical suppliesthatmay be presentin a regionbutare requiredby legal or policy restrictiongo be
conveyeddownstreanfor use. For this 2018 New MexicoState WaterPlan, the amountof watersupplywhichis
consideredavailableforuse is theadministrativeupply.

The methodusedtoestimatetheadministrativavatersupplyis based on withdrawalefwateras reportedn theNew
Mexico WaterUse by Categories2010 report(Longworthet al., 2013, which providea measureof supply that
considersbothphysicalsupplyandlegalrestrictiongi.e., thewaters physicallyavailable,anditsuseis incompliance
withwaterrightspolicies) Because 2010was a “normalfvatersupplyyear, based on a droughtindey the water
divertedn 2010providesa reasonableapproximationftheamountof waterthatis availableforuse by each region.

The PalmerDroughtSeverityIndex(PDSI) was createdby W.C. Palmer(1965)to measurevariationin themoisture
supplyandis calcubted using precipitatioand temperaturelataas wellas theavailablewatercontentof thesoil.
Becauseit providesa standardmeasurethatallowscomparisonamongdifferentocationsand monthsthisindexis
widelyusedtoassess theweatheduringany timerelativeto historicakonditionsThe PDSI classificationfordryto
wetperiodsare providedn Table 2A-1.

Table 2A-1. Palmer DroughtSeverity IndexClassifications

PDSI Classification Description

+4.00ormore Extremelywet
+3.00t0+3.99 Verywet
+2.00t0+2.99 Moderatelwet
+1.00to+1.99 Slightlywet
+0.50t0+0.99 Incipientwetspell
+0.49t0-0.49 Nearnormal
—0.50t0-0.99 Incipientdryspell
—1.00to—-1.99 Milddrought
—2.00t0—2.99 Moderatalrought
—3.00t0—-3.99 Severedrought
—4.000rless Extremedrought

The PDSI is calculatedforclimatedivisionsthroughouthe UnitedStates. For the8 climatedivisionspresentin New
Mexico,thePDSI classificationfor2010wereeithemearnormal(5 climatedivisions)orincipientwetspell (3 climate
divisions) The locationsof NewMexicoClimateDivisionsare shownin Eigure 2A-1. The PDSI droughtndexconsists
of a rankingsystemderivedfromtheassimilatiorof data—includingrainfall snowpack,streamflowand otherwater
supplyindicators—fora given region.It also providesa usefulindicationof long-ternrelativevariationsin drought
conditionsas PDSI recordsare availableformorethan100years.
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Figure 2A-1. Climate Divisions in NewMexico.
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Thereare considerabldimitationsvhenusingthePDSI, as itmaynotdescriberainfalland runofthatvariesbetween
locationswithira climatedivisionand mayalso lag by severalmonthdn indicgingemergingdroughtsAlso, thePDSI

doesnotconsidergroundwateor reservoirstorage,whichcan affecttheavailabilityof watersuppliesduringdrought
conditionsHowever gvenwithitslimitationsmnanystatesincorporatéhePDSI intotheirdrough monitoringystems.

Forregionssuchas theTularosaSacramenteSalt Basins planningregion,wheretheaquifersare beingdepletedihe

administrativavatersupply may not be sustainablein the future.In these cases, the futureavailablesupply was

estimatedas follows:

=  Nonstream-connectegroundwatebasins withavailable Office of the State Engineer (OSE) administrative
modelswereusedtopredicthewaterdeveldeclinesintheyear2060,basedonestimategroundwatediversions.

®  Thesedeclineswerecomparedotheavailablewatercolumntoassess thepotentialmpacton futurepumping.
" The predictedirawdowrin 2060froma modelcellin a heavilystressedareawas selectedand comparedothe
availablewatercolumnin existingwellstocalculatethepercentageof wellsimpactedy thedrawdown.

= This percentageofimpactedwvellswas assumedtoreflecta percentagaeductiorin theavailablesupply.

Anothemethodto predictthe futuredeclineof the saturatedthicknessand thusavailablesupplyis to use existing

wellswithwaterevelhydrographandcomparethepredictedleclinewiththeavailablewatercolumnin existingwells:

= UsingtheaveragerateofwaterdeveldeclinecalculatedromUnitedStates GeologicalSurvey monitomvellswithin
thenon-strearrconnectegroundwateand assumingthatthisratewillcontinuethewaterlevel declineto 2060
was predicted.

=  The percentageof impactedwells was estimatedoy comparingthe predicteddrawdowrto the availablewater

columnin existingwells,andthepercentageofimpactedwvellswas assumedtorepresenthereductionn supply
by 2060.

By assumingthatthepercenage of impactedwellsresultsin an equalimpacton watersupply,theestimatedsupply
in 2060is reducedproportionallin each oftheUndergroundVaterBasins.

Bothoftheseapproachesrepresenan approximationftheimpacton existingwellsby 2060.Factorsthatmayaffect
theaccuracyofthesepredictionénclude:

= Thewatercolumnsmaynotrepresentheavailablesupplybecausesomeexistingwellscouldpossiblybe drilled
deeper.

= The shallowestwellsthatare mostimpactedmay not proportionallyepresentthe distributiomf pumping(the
deeperwellsmostlikelypumpmorethantheshallowwells).

= Newwellscouldbedrillel in otherpartsoftheaquiferalthoughdoingso wouldrequirea waterrightpermit.

2A.1.2 DroughtCorrectedSupply

Given thatthe wateruse datafor2010representa 'nearnormal‘to 'slightlywetterthannormal'year, it cannotbe

assumedthatthissupplywill be availablein all years. It is importantoalso considerpotentialvatersuppliesduring
droughtperiods.An estimateof supplyduringfuturedroughttonditionswas devebpedforeach region,by adjusting
the2010withdrawallata(Longworttetal., 2013)basedon physicalsuppliesavailalde duringhistoricadroughts
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Thereis noestablishedmethodor singlecorrectway of quantifying droughsupplygiventhecomplexityassociated
withvaryinglevelsofdroughiandconstanthfluctuatingvatersupplies.To providean estimateof droughtsuppliesfor
regionalas wellas statewidewaterplanning,thestate has developedand applieda consistentmethodforsurface
watergtream-connecteaquifersandforgroundwatesupplies.

The methodadoptedorsurfacewatergtreamconnectediquifersis describedoelow:

=  Thedroughtadjustments appliedonlytotheportioroftheadministrativevatersupplythatderivesfromsurface
water,as itis assumedthatgroundwatesupplieswill be availableduringdroughtdue to the relativelystable
thicknessesof groundwateaquifersthatare continuouslyechargedthroughtheirconnectiorto streams.While
individualvellsmaybe depletedduetolongtermdroughtthisdroughtdjustmentioesnotincludean evaluation
ofdiminishegroundwatesupplies.

=  Theminimunmannualyieldforkeystreamgages on mainstendrainageswas comparedothe2010yield,andthe
gage withthelowestratioof minimumannualyieldtothe2010yieldwas selected.

=  The 2010administrativeurfacewatersupplyfortheregionwas thenmultipliedy thatlowestratioto providean
estimateofthesurfacewatersupplyadjustedforthemaximundroughtyearofrecord.

Thoughtheadjustmenis basedontheminimunyearofstreamflowecordedodate,itis possiblethatdroughtupplies
couldbe evenlowerinthefutureAdditionallywatersuppliesdownstreanof reservoirsmaybe mitigatedy reservoir
releases in early droughtphases, while longertermdroughtscan have potentiallygreaterconsequences.This

approachdoes notevaluateeitherthemitigatingnfluencesof reservoirstorageduringtheearlyphases of a drought,
whenstorageis available,or forthepotentiatlevelopmenbdfnewgroundwatesupplies.

Also, in somepartsofthestatés largerplanningregions,thesurfacewaterirrigatorsare farremovedrromdeveloped
groundwatesources. Thus, droughtconditionsmay resultin a muchlargerreductiorthana normalyear of water
suppliesinthoseareas. Nonethelesstheadjusteddroughsupplydoes providea roughestimateof supplythatmight
be availableduringa yearof severetoextremedrought.

In non-strearrconnected(or closed) basins, the administrativevatersupplywas adjustedto considerthe potential
long-ternmdroughtimpactson groundwaterTo predictthe potentiaimpactby 2060 of a 20-year drought existing
groundwatemodelswereused, whereavailable toestimatethevulnerabilitpfclosedbasinswithira planningregion
duringa prolongeddrought.

Thefollowingnethodwvas adoptedtoestimatedroughsuppliesfornonstreamconnetedaquifers

®  Thedroughtadjustmentvas appliedonlytotheportiorof theadministrativevatersupplythatderiveswaterfrom
theminedaquifer

® |n basins for whichthe OSE has an administrativenodel, the simulationperiodwas from2010 to 2060 as
describedabove,withnorechargefrom2020to02040.

=  Fora conservativeapproximatiorthedrawdowmpredictedduringthedroughtperiodwas derivedfroma model
cellina heavilystressedareaattheendofthesimulatiorperiod(2060)torepresenthewatercolumnthatwillbe
lostdue todroughtand pumping For thosebasins whereeitherno modelis available or wheremodelresults
werenotavailable,a droughtorrectiorof 12% was used, based on theaverageof themodeleddrawdowrrom
alltheOSE administrativenodelsforotherregionsofthestate

®  This adjustedpredicteddrawdowris thencomparediothemedianavailablewatercolumnin 2010todetermine
thepercentageof wellsthatareimpactedoy the20-yeardroughtand continuedumping.

=  The reductionin supplydue to droughtis estimatedoy multiplyinghe percentageby the 2060 administrative
supply.
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2A.1.3 Supply Methodologyfor the San Juan Basin Adjustment

The 2013HandbooKISC, 2013)describesa commortechnicabpproachforanalyzingthewatersupplyin eachwater
planningregionbutrecognizesthatothermethodscan be used toaccountforsupplyand demand.The 20162017
RegionalWaterPlan updatesfor15 waterplanningregionsin New Mexicopresentan analysis of theadministrative
watersupply for the regionusing the technicalapproachdescribedin the 2013 Handbook,as summarizedhere.
HowevertheplanfortheSan Juan Basin planningregiondoes notincorporatéhetechnicalapproachdescribedin
the2013Handbookbecauseit doesnotadequateladdressthefollowing:

= The substantialreservoirstoragecapacitythatwas developedtoallowthewaterin theSan Juan River Basin to
be used.

= Authorizedfull developmenbf federalwatersupply projects(the AnimasLa Plata Project,the NavajoGallup
WaterSupplyProject,andtheNavajoindianirrigatiorProject)

= Actualdiversionpracticesand reservoimperationontheSan Juan and Animasrivers

"  ThewaterpportionmentnadetoNewMexicoby theColoradoRiverandUpperColoradoRiver Basin compacts

Because of these circumstancesthe longtermamountof waterfromthe San Juan River streamsystemthatis
availableforuse in New Mexicoduringnormal(nondrought)ears far exceeds theadministrativavatersupply,as
wellas thesevere droughtadjustedadministrativevatersupplythatwouldbe calculatedwhenusing the technical
approachdescribednthe2013HandbookThe watersupplycalculatiorused fortheSan Juan Basin planningregion
is describedbelow.

2A.1.3.1 San Juan Basin NormalWaterYear Supply

The termsofthe 1922 ColoradoRiver CompactincludeseveralprovisionsimportantotheSan Juan Basin planning

region:

=  The UpperColoradoRiver Basin was apportionedheconsumptivause of 7.5 millioracre-feetperyear (ac-fifyr)
fromtheColoradoRiver system.

= The statesof the UpperDivision(New Mexico,Colorado,Utah and Wyoming)may notcause the flowof the
ColoradoRiveratLee Ferrytobe depleedbelowan aggregateof75,000,00Gc-ftinany periodof 10 consecutive
years.

Underthe termsof the 1948 UpperColoradoRiver Basin Compact,New Mexicowas apportioned 1.2%% of the
consumptiveause availabletothe UpperBasin underthe ColoradoRiver Compactand remainingafterdeductiorof
50,000 ac-ft apportionedto Arizona The Secretary of the Interiordeterminedin the report2007 Hydrologic
DeterminatiofJSBOR, 2007)thatat least5.76 milliorac-ft/yron average,of consumptiveise, excludingreservoir
evaporatiofiromLake Powell,FlamingGorgeReservoir,andtheAspinallUnitreservoiroftheColoradoRiverStorage
Projectis availabletotheUpperBasin.

Aftersubtractiomfthe50,000ac-ftthatwas apportionedo Arizona,New Mexico’sshare of the UpperBasin yieldis

at least 642,380ac-ft/yrof consumptiveuse, on average, for waterdevelopmentwithinthe state The amountof
divertedvatermaysubstantiallgxceedtheamounbfwaterconsumptivelysed.Also, returrflowsfromuses of water
divertedfromthe San Juan or Animas rivers are generallyavailable for diversionto meet waterdemands for
downstreanuses.

2A.1.3.2  San Juan Basin Drought Supply-

Thevariabilityn surfacewatersupplyovera multiyearperiodfora regionwitha largewatersupplyreservoiiis a good
indicatoofhowvulnerabla planningregionwouldbe underconditionofdroght. Thereis noestablishednethodr
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singlecorrectwaytoquantifya droughtupplygiventhecomplexityssociatedwithvaryinglevels ofdroughtaindwater
suppliesthatconstanthyfluctuae.

As a result,thestatehas adoptedthefollowingnethodto providean estimateof droughtsuppliesfor theSan Juan
Basin planningregion:

= Thedroughiadjustments appliedtothe2060highdemandscenario.

=  The UnitedStates GeologicalSurvey streamgage on the Animas River (AnimasRiver near Cedar Hill) was
selectedas a representativgage fortheregion.

=  Theratiooftheminimunvaluederivedfromthethree-yeamovingaverageofthemeanannualflowtothemedian
valueofthemeanannualflowfortheAnimasRiver nearCedar Hill streamgage was usedtoprovidean estimate
ofthesurfacewatersupply adjustedformulti-yeadrought.

FortheAnimasRiver nearCedarHillgage, theminimunvalueofthethreeyearmovingaverageis 406,580ac-ft.The
medianvalue of annualflowat thegage is 624,711ac-ft. The ratioof thesetwovaluesis 65.1% (406,580/624,711
Based on theregion’shigh scenariodemandin year 2060 of 1,122,500ac-ft, the droughtadjustedwatersupplyis
730,750ac-ft.This is a roughestimateof whatmaybe availableduringan extendeddrought.

2A.2. WATER DEMANDMETHODOLOGY
2A.2.1 Projection Methods

Projectionof futuredemandin 9 categoriesof wateruse are based bothon demographiand economidrendsand
on populatiomprojectionsConsistentmethodsand assumptionforeach categoryof wateruse were appliedacross
all planningregions.

As discussed in the 2013 Handbook(ISC, 2013), many methodscan be used to accountfor supplyand demangd
howeversometoolsused toimplementheseanalyses are availableonly forsome segmentsof New Mexico,and
resourcestodevelopthemforall regionsare notcurrenthavailable.Thereforethestatedevelopeds simplemethod
thatwas used consistentlyacross all regions(exceptfortheSan Juan Basin planningregion toassess and project
demand forplanningpurposes.

Theuse ofthisconsistentmethodllowedfortheefficientlevelopnentofa statewideverviewofthebalancebetween
supplyanddemandin bothnormabknddroughtonditionsThis methodllowsthestatetomoveforwardwvithplanning
andfundingwaterprojectsand programsthatwilladdresspressingwaterissues bothfortheplanningregionsandfor
thestate

These projectionbegan with2010dataand weredevelopedin 10-yearincrementg2020,2030,2040,2050,and
2060) Projectionsweredevelopedforwithdrawalén each of theninecategoriesincludedin the New MexicoWater
Use by Categories2010reportLongwortletal., 2013)

To assist in bracketinghe uncertaintyf the projectionsjowand highwaterdemandestimatesweredevelopedfor
each wateruse categoryin whichgrowthis anticipatedThese estimateswerebased on demographi@and economic
trendsas well as popuationprojectionsunless specificadjustmentswere appliedbased on local conditionsas

detailedin the 20162017 RWP updates The projectedgrowthin populatiorand economictrendsaffect water
demandin eightoftheninewateruse categoriesjthereservoirevaporatiorwateruse categoryis notdrivenby these
factors.

The 2010withdrawalsvere usedas a base fromwhichwaterdemandwas projectedorwardgxceptin theSan Juan
Basin planningregion as notedpreviously.
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2A.2.2 Projection Methods bywater Use Categories

The assumptionand methodsused to developthe demandprojectionfor each wateruse categoryfollow.Notall
categoriesare applicabletoeveryplanningregion.lssues specifictovariousplanningregionsare detailedin each of
the20162017RWP updates

Public watersupply includescommunitwatersystemsthatrelyon surfacewaterand groundwatediversionsother
thanfromdomesticwells permittedinder72-12-1.1 NMSA 1978 and thatconsistof commoncollectiontreatment,
storage,and distributiofacilitiesoperatedfor the deliveryof waterto multipleservice connectionsThis definition
includs municipalitiegwhichmay serve residentialcommercialand industrialwaterusers), mutualdomestiowvater
userassociationsprisons,residentiabnd mixeduse subdivisionsand mobilehomeparks.

For regionswithanticipatedopulationincreases,theincreasein projectedpoopulationthighand low)was multiplied
by theper capitause fromtheNewMexicoWaterUse by Categories2010reporf{Longworttetal., 2013)(reducedor
conservationas specifiedbelow), multipliecoy the portionof the populationthat was publiclysuppliedin 2010
(calculatedromLongworttetal. [2013); theresultingzaluewasthenaddedtothe2010publicwatersupplywithdrawal
amount Currentsurfacewaterwithdrawalsverenotallowedtoincreaseabowe the 2010withdrawaamountunless
thereis a newsourceofavailablesupply(i.e., watemrojectorsettlementBothhighandlowprojectionsncorporated
conservatiorforcounties(see specificconservatiormssumptiondistedbelow).

For planningpurposes,in countieswherea declinein populations anticipatedin eitherthehighorlowscenariq or
both),it was assumedas a conservativeapproachthatthe publicwatersupply wouldremainconstantat 2010
withdrawdevelsbasedonthe2010administrativavatersupply(thewateris physicallyavailableforwithdrawabnd
itsuse is in compliancewithwaterrightspolicies).Likewise,in regionswherethepopulatiogrowths initally positive
butlatershowsa decline,thewaterdemandprojectiorwas keptat thehigherratefortheremaindef theplanning
period.

The domestic (self-supplied) wateruse categoryincludesself-suppliedresidenceswithwell permitsissued by the
OSE under72-12-1.1 NMSA 1978 (Longworthet al., 2013).Such residencesmay be singlefamilyor multi-family
dwellingsHighandlowprojectionsverecalculatedas the2010domestiawithdrawamountplusa valuedetermined
by multiplyinghe projectedthange in populatiorfhighand low)timesthedomesticself-suppliedpercapitause from
theNew MexicoWaterUse by Categories2010reportLongwortletal., 2013)timesthecalculatedproportionfthe
populatiorthatwas self-suppliedin 2010(calculatedromLongwortretal., 2013).In countieswherethehighand/or
lowprojectegrowtlrateis negativetheprojectionvassetequaltothe2010domestiavithdrawamountThis allows
forthecontinuingise of existingdomestiowells, whichis anticipatedeven whenthereare populatiordeclinesin a
county.In regionswherethe populatiorngrowthis initiallypositivebut later shows a decline, the waterdemand
projectiorwas keptatthehigherevelfortheremaindeoftheplanningperiod,basedontheassumptiorthatdomestic
wellswillcontinugobe used, evenif thereare laterpopulatiomleclines.

The irrigated agricufture wateruse categoryincludesall withdrawalef waterfortheirrigatiorof crops grownon
farms, ranches, and wildliferefuges (Longworthet al., 2013). To understandtrendsin the agriculturalwateruse
category interviewswere held with farmers,farm agency employees,and others with extensive knowledgeof
agricultureracticesandtrendsin each planningregionandin multipleountiesin thelargerregions.Additionallythe
New Mexicoagricultureensusdatafor2007and 2012 werereviewedand providechelpfulgriculturatiatasuch as
principakrops,irrigatecacreage,farmsize, farmsubsidies,and age of farmers(USDA NASS, 2014).Comparisonof
thetwodatasets showsa downwardrendintheagriculturalvateruse categoryacross NewMexico This declinewas
likely relatedat least in partto thelack of precipitationn 2012:in mostof New Mexicg 2007 was a nearnormal
precipitatiogear(rangingfrommilddroughtoincipienwetspellacrossthestatd, whilein 2012thePDSI forall New
Mexicoclimatedivisionsindicatedextremeto severe droughttonditionsBased on theinterviewsgconomidactors
arealsothoughtobe a cause ofthedecline.
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In much of the state recentdroughtand recessionare thoughtto be drivinga declinein agriculturabroduction.
However,thatdoes notnecessarilyindicatethatthereis less demandforwater.In areas whereirrigatioris supplied

bysurfacewatertherearefrequensupplylimitationswithmanyditcheshavingnoorlimitedupplylaterintheseason.

This resultsin largefluctuationin agriculturalvateruse and productivitfromyeartoyear. Thoughlongtermdrought
may occur at some point,it is also likely thatdroughtyears will be interspersedwithwetteryears, and renewed
agriculturabctivityis likelyas a result.Withinfrastructurand waterrightsin place, thereis a demandforwatr if it

becomesavailable.

Inregionsthatuse surfacewaterforagriculturevithdrawalsshe2010administrativevatersupplyusedas thestarting
pointfortheprojectionseflectsa nearnormalwateryearfortheregion.For 2020through2060projecions, therefore,
itwas generallyassumedthatthesurfacewaterdemandis equaltothe2010administrativevatersupplyforboththe
highandlowdemandscenarios.Even if somefarmerscease operationor plantless acreage,thewateris expected
tobeusedelsewhereduetosurfacewatershortages Conversely,ifincreasedagriculturadctivityis anticipatedyater
demandinthiswateruse categorywas stillprojectedostay at 2010administrativevatersupplylevelsunlessthereis
a newsourceofavailable supply(i.e., waterprojector settlement

In areas where10% or moreof groundwatewithdrawalsre for agricultureand thereare projecteddeclinesin
agriculturadcreage,thelowprojectiorassumesthattherewillbe a reduceddemandin thiswate use category The
amountof projectedieclineis based on interviewswithindividualknowledgeablabouttheagriculturabconomyin
each county as detailedin the 20162017 RWP updates.Even in areas wherethe data indicatea declinein the
agriculturabconomy,the high projectiorassumes thatoverallwaterdemandwillremainat the 2010administrative
watersupplylevels, since waterrightshave economiozalueand willcontinueobe used.

Thelivestock wateruse categoryincludeswaterusedtoraiselivestock,maintairselfsuppliedivestockfacilitiesand
supporton-farmprocessingof poultryand dairy products(Longworttet al., 2013).High and low projectionforthe
percentagegrowthordeclinesin thelivestockwateruse categoryweredevelopedbasedoninterviewsvithranchers,
farmagencyemployeesandotherswithextensiveknowledgeoflivestocktrendsineachcounty The growttordecline
rateswerethenmultipliedy the2010wateruse valuestocalculatefuturewaterdemand.

The commercial (selfsupplied) wateruse categoryincludesselfsuppliedbusinesses (e.g., motels,restaurants,
recreationakesorts,and campgrounds)and publicand privateinstitutionqe.g., publicand privateschools and

hospitals)involvedin the tradeof goods or provisionof services (Longworthet al., 2013).This wateruse category
pertainsonlytocommerciaénterprisethatsupplytheirownwatercommerciabusinessesthatreceivewaterthrough
a publicwatersystemare notincluded.To developthe commerciakelf-suppliedprojectionsjt was assumedthat
commerciatievelopmenis proportiondbothergrowthandthehighandlowprojectionsverecalculatedas the2010

commercialvateruse multpliedby projectechighand lowpopulatiorgrowthrates.In regionswherethegrowthrate

is negative bothhighandlowprojectionwereassumedtostay at the2010administrativeupplywaterlevel, based

onwaterightshavingeconomiaalue.In regionswherepopulatiogrowths initiallypositivebutlatershowsa decline,
thewaterdemandprojectionwillremainat higherlevelsfortheremaindeoftheplanningperiod,againbasedonthe

administrativavatersupplyand the value of waterrights This methodwas modifiedin some regionsto consider
specificinformationegardingplansforlargecommerciatievelopmenbrincreaseduse by existingcommercialvater
users.

The industrial (self-supplied) wateruse categoryincludesself-suppliedwaterused by enterpriseshatprocessraw
materialsor manufacturelurableor nondurablgoodsand waterusedfortheconstructioof highways,subdivisions,
and otherconstructiomrojects(Longworthet al., 2013).To collectinformatiomn factorsaffectingpotentiafuture
waterdemand,economistsconductedinterviewswithindustrialusers and used informatiorfromthe New Mexico
Departmenbf Workforcesolutionsto determindf growthis expectedin this wateruse category Based on these
interviewsand infamationhighand lowscenariosweredevelopedto reflecttheranges of possiblegrowthIf water
useinthiswateruse categoryis lowandlimitedadditionatlemandis expectedhenbothhighandlowprojectionare
thesame.
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Themining wateruse categayincludesself-suppliedenterprisethatextractmineraloccurringhaturallyntheearth’s
crust,includingsolids (e.g., potash,coal,and smeltingores), liquids(e.g., crudepetroleum)and gases (e.g., natural
gas). Anticipateathangesin wateruse in thiswateruse categorywerebased oninterviewswithindividualsnvolved
in or knowledgeablaboutthe miningwateruse category If wateruse in thiswateruse categoryis lowand limited
additionatiemandis expectedthenbothhighandlowprojectonsare thesame.

Thepowerwateruse categoryincludesall self-suppliedoowergeneratindacilitieand waterusedin conjundionwith
coal-miningperationghatare directlyassociatedwitha powergeneratingacilitythatownsand/omperatesthecoal
mines Anticipatedhangesin wateruse in thiswateruse categorywerebasedoninterviewsithindividualdinvolved
in or knowledgeablaboutthe powerwateruse category If wateruse in this categoryis lowand limitedadditional
demandis expectedthenboththehighandlowprojectionarethesame.

Reservair evaporation includesestimatesof open-watervaporationfrommanmade reservoirswitha storage
capacityof approximatel$,000ac-ftor more.The amountof reservoirevaporatiorns dependenbn thesurfacearea
of the reservoiras wellas therate of evaporationEvaporationrates are partiallydependenton temperaturand
humiditythatis, whenitis hotterand drier,evaporatiomratesincrease.Surfaceareas of reservoirsare varable,and
duringextremedroughtyears, the low surfaceareas contributeo lowertotalevaporationgven thoughthe rate of
evaporatiomaybe high.

The projectionof reservoirevaporatiorforeach regionwerebased on evaporatiomratesreportedn the UpperRio
GrandelmpactAssessment(USBOR, 2013),whichevaluatedpotentiatlimatechangeimpactsin New Mexico.This
reporipredictectonsiderablaincertaintyhutsomeincreasein evaporatiomatesandlowerevaporatiortotalsoverall
duetopredictegreaterdroughtfrequencyandresultantowermreservoisurfaceareas. Althoughitis possiblethattotal
evaporatiorwillbe lowerin droughtyears, since the projectionsre to be comparedto 2010 use, assuminglower
reservoirevaporationwould give a false impressionof excess water.Thus, the low projectionassumes 2010
evaporatiommountsForthehighprojectionthesamesurfaceareasas 2010wereassumed,buthigherevaporation
rates derivedfromtheUpperRio GrandelmpactAssessment(USBOR, 2013) wereusedtoreflectpotentiallywarmer
temperaturedhe highscenarioprojectedisingthisapproachrepresents yearin whichthereis a normabmountof
waterin storage,buttheevaporatiomateshaveincreasedduetoincreasingtemperatures.

The fluctuationsn reservoirevaporatiorare expectedtobe muchgreaterthanthehigh/lowangeprojectedisingthis
method.To evaluate the balance betweensupply and demand, the projectionsare being comparedto the
administrativevatersupply,includingeservoirevaporationltis importantonotshowan unrealistiscenarioofexcess
availablewater.Thereforethefullrangestartingwithpotentiallyerylowreservoirsurfaceareas was notincludedin
theprojections.

2A.2.3 Water ConservationAssumptions in the Water Demand Projections

To developdemandprojectiongor the regions,some simplifyingassumptionsregardingconservatiorhave been
made.These assumptionsweremadeonlyfordevelopingan overviewof the futuresupplydemandbalancein the
regionsand are notintendedto guide policy regardingconservationfor individualwaterusers. The approachto
consideringonservationn each categoryof wateruse fordevelopingvaterdemandprojectionss discussedbelow.

Public-watersupply. Publicwatersuppliersthathavelargepercapitausage havea greatempotentiaforconservation
thanthosethatarealreadyusingwatemoreefficientlyThrougha cooperativeffortwithseven publicwatersuppliers,
the OSE developeda gallons per capitaper day (gpcd) calculatorto be used statewidetherebystandardizinghe

method forcalculatingoopulationsdefiningcategoriesof use, and analyzinguse withinthesecategoriesThe gpcd

calculatowasusedtoarriveatthepercapitauses for publicwatersystemsin eachregionandwereprovidedoassist

theregionalsteeringcommitteesn consideringpecificconservatiormeasures.
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The systemwidepercapitausage foreach watersupplierincludesuses such as golfcourses,parks,and commercial
enterprisethatare suppliedby thesystem.Hencetherecan be largevariabilittamongthesystems.For purposesof

developingrojectionsa countywidepercapitaratewascalculatedas thetotalpublicsupplyuse inthecountydivided
by thetotd countypopulatiorforportiorof thecountywithina region),excludingthoseservedby domestiawells For

futureprojectionsa consistentmethodwas usedstatewidewhichassumesthatconservatiowouldreducefutureper

capitause in each countyby thefollowingmounts:

= Por currentaverage per capita use greaterthan300gped

— Assumea reductionn futurepercapitause to180gpcd.

= For currentaverage per capita use between200and 300gpod

— Assumea reductionn futurepercapitause to150gpcd.

= For currentaverage per capita use between180and 200gpcd

— Assumea reductionn futurepercapitause to130gpcd.

* For currentaverage per capita use less than 130gpcd’

— No reductiornin futurepercapitause is assumed.

Self-supplled domestic. Homeownersithprivatewellscan achievewatersavings throughhouseholdconservation
measures.These wellsmay notbe meteredand currentwateruse estimatesweredevelopedbased on a relatively
lowpercapitause assumptior{Longwortletal., 2013).Thereforenoadditionatonservatiorsavings wereassumed
indevelopinghewaterdemandprojectionstor purposesof developingrojectionsa countywidepercapitaratewas

calculatedss thetotalself-supplieddomestiaise inthecountydividedby thetaal countypopulatioror portiorofthe

countywithintheregion),excludingthoseservedby a publicwatersystem

Irrigatedagriculture. As thelargestwateruse in thestate conservationn thiswateruse categorymay be themost
beneficial. However,when consideringthe potentiafor improvedefficiencyin agriculturalrrigationsystems, it is
importantoconsiderhowpotentiatonservationmmeasuresmay affecttheregion'swatersupply

Withdrawali bothsurface and groundwateirrigatiorsystemsincludebothconsumptivand non€onsumptiveises

andincidentalosses:

= Consumptiveuse occurswhenwateris permanentlyemovedfromthe systemdue to crop evapotranspiration
(i.e., evaporatiorand transpirationEvapotranspiratiois determinedby factorsthatincludecropand soil type,
climateandgrowingeason, on-farmmanagementandirrigatiompractices.

=  Nonconsumptiveuse occurs when wateris temporarilyremovedfrom the stream system for conveyance
requiementsandis returnedothesurfaceor groundwatesystemfromwhichitwas withdrawn.

= |ncidentallosses from irrigationare irrecoverablelosses due to seepage and evapotranspiratiomuring
conveyancethatare notdirectlyattributabléocropconsumpitve use.

— Seepage losses occur whenwaterleaks throughthe conveyancechannelor belowthe rootzone after
applicatiortothefieldandis eithedosttotheatmospher®rremainsboundin thesoil column.

— Evapotranspiratiomccurs because of (1) evaporaion duringwaterconveyancein canals or withsome
irrigatiommethodde.g., flood,sprayirrigationfind (2) transpiratioby ditchside vegetation.

Someagriculturalateruse efficiencyimprovementecommonlyeferredoas agriculturalvaterconservationyeduce
theamountof waterdivertedoutmay notreducedepletionsor may even have the effectof increasingconsumptive
use peracre on farms(Brinegarand Ward,2009; Wardand PulideVelazquez,2008) These effortscan resultin
economicbenefits,such as increasedcrop yield, but may have the adverse effectof reducingreturnflows and,
thereforgthetimingandavailabilityof downstreamvatersupply.For example, methodsuchas canalliningor piping
may resultin the reductiorof seepage losses associatedwithconveyance butthatseepage willno longerprovide
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returrflowtootherusers. Othertechniquessuchas dripirrigatiorand centerpivots,mayreducetheamountofwater
divertedputifthewatersaved fromsuchreductionss appliedtoon-farmcropdemands thetimingand availabilityof
watersuppliesfordownstreanuses willbe reduced.

Due to the complexitiedn agriculturalrrigatiorefficiency,no quantitativestimatesof savings are includedin the
projectionsHowevertheregionswereencouragedoexplorestrategieforagriculturatonservationespeciallythose
thatresultin consumptiveuse savings throughchangesin croptypeor fallowingof land whileconcentratingmited
suppliesforgreatereconomicvalueonsmallerparcels.

Self-supplied commerctal, industrial, livestock, mining, and power. Conservatiorprogramscan be applicableto

thesecategoris, butsince uses are expectedtobe relativelylowin thecommerciallivestock and powercategories
withintheregion,no additionatonservatiorsavings are assumedin thewaterdemandprojectionsn the 20162017

RWP updates As a moresignificantuser, the miningwateruse categoryis encouragedto explore conservation
opportunitiesjoweve, noquantitativestimatesof potentiatonservatiorsavings are availablecurrently

Reservoir evaporation No waterconservatiorassumptionswereappliedto the reservoirevaporatiorwateruse
category
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All otherrecommendations 28B4

Acronyms and Abbreviations

RWP RegionalWaterPlan

NMED NewMexicoEnvironmenbepartment
OSE OfficeoftheStateEngineer
Introduction

The followingecommendationseredevelopedby the regionalplanningsteeringcommitteesand includedin the
20162017RegionalWaterPlan updates(RWPs).

This compilatiofromthesteeringcommitteeprovidesnsightintotheconcernsofvariousregions.Recommendations
from all regions are categorized here, and are numberedto enhance discussion, not to rank importance.
Recommendationaeremeanttobe collectednan openmannertoenhanceregionabparticipatioandobtaima variety

ofideas. Some oftherecommendatiormmay contradiceach othersomemaybe considerectontroversialindsome

arerecommendationsfactionswhichare alreadybeingimplementedy local, state,tribalandfederalagencies.

These recommendationbelpedto inform the 2018 New Mexico State WaterPlan Part 1: Policy Report and

illustratedheneedtoclarifytheexistinginstitutionahfrastructurboraddressingmanyoftherecommendations.
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Recommendations by Subject

Planning
1. Seek fundingforongoingregionalwaterplanningand RWP implementation
2. Provide$S1 millionperwaterplanningregionin statefundsforimplementation
3. Set up interregionalcooperativeworkinggroupsto address commoninterestsand issues and to identify

O 0N A

opportunitieircollaboration.

PresentRWP programand projectneedstothelegislativeinterimwaterandagricultureommittee.
Considerincludingribalwateruse in regionalwaterplanning™.

Integratiomf watersupplyand wastewatetreatmenplanningforinfrastructure
Supportforwaterconservationsourcewaterprotectiongroughmmitigationand RWP implementation
Supportdrinkingwatersystemcollaboratioeffortandregionalizatioprojects

Definegoals of sustainablegroundwateuse foreach groundwatebasinthatis beingmined

10. Focus plans onlongtermsustainabilitand resilienceof waterresources

*Tribalparticipationvas solicitedand encouragedby the stateduringthe regionalwaterplanningprocesses. It
was the prerogativeof tribeswhetherto providewateruse datatothestate.The processused in estimatiorof
wateruse forthe Officeof theState Engineer(OSE) TechnicalReport54, New MexicoWaterUse by Categories
2010, reasonablycapturesbothtribaland nontribalwateruse.

Planning Boundaries

1.

Evaluate geographicalboundariesof existing waterplanningregions to identifyareas whereit may be
appropriateo adjustboundariesbased on local considerationge.g., a watersystemor communityhatis
separatedntotwoplanningregions,ortwowatersheds)

ConsiderrenamingRegion 6, since NorthwestNew Mexicoplanningregiondoes notaccumtelyreflectthe
geographicalboundariesof the region.This regiondoes notincludeSan Juan County,whichcovers the
northwesteroornerofthestate.

Data CollectionHydrologic Studies

=

L 00N oA WwN

Developingand maintaira comprehensivatatewidevaterbudget
Exploringalternativavatersourcestoidentifynewsuppliesthroughaquifermappingandexploratorgrilling
Providefundingtocontinuedatacollectionaquifermappingand waterqualitymonitoring
Metempumpingorimprovedvaterbudget/groundwateodelinganalysis

Improvegroundwatemodeling.

EnforcingregulationforwelldrillerstoreportwatereveldatatotheOSE .
Improveunderstandingfimpactsfromclimatechange.

Improvereservoiloss accounting

Developa databaseofgeohydrologyepots.
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WaterRights

1.

10.
11.
12.
13.

14.

Discussion of waterrightson topicssuch as (1) forfeitureof waterrights, (2) reductionsin waterrights
diversionswithircriticalmanagemenareas,and(3) theabilityof farmerstoexpandtheirirrigatechcreageto
use waterthatis conserved.Some regions have significant“paperrights”thathave never been put to
beneficialuse, whichpresentschallengesforplanningand managingthewatermresources

Revise the40-yearwaterplanprovisionWaterDevelopmenPlan) torequirdongertermwaterplanning.
Change subdivisionregulationddevelopedy countygovernmentsjo supportcommunitwatersupplyand
returrflows

Adjudicatewaterrights

Supportpolicytoprotectwaterrightsfromloss fornonuse whenplacedina conservatiomplanoran acequia
waterbank

Defineagriculturalvateruse and whatconstitutesasteofagriculturalater.
EnhancedWatemrRightAdministrationcreasedenforcemenafexistingpolicies,whichwillrequirénareased
staffingand overallcapacityat theOSE .

Whenconsideringnterbasintransfempplicationsthe OSE shouldbe mindfubfSenatelJointJM 17 (2008)
considerationas wellas local publicwelfarestatementsgriteriaand priorities
Educatetitlecompaniestatewideontheneedtofilea changeofownershigormforrealestatethatincludes
a well.

WorkwiththeEstanciaBasin WaterPlanningCouncilonthecriteridordeepeningvellsintheEstanciaBasin.
Allowflexibilitforwaterbanking leasing,andtemporaryransfersof water

Metermcequiasand mutuakdomestiovaterassociationsso thattheymayreceivereturnflowcredits
Protectwaterrightsby ensuringproperuse oftheWaterUse Leasing Act (72-6-1 to72-6-7 NMSA 1978)and
theemergency/temporaryaterpermitprocess(72-5-25 NMSA 1978)

Supportconjunctiveise strategies

Small Drinking Water Systems

1. Support for small drinking water systems throughcapacity, administrationyate analysis, and asset

management
Watershed Restoration

1. Provideresourcesand dedicatedfundingfor watersheescale watershednanagementind restoratiorand
playalake (alsoknownas drylakes oralkaliflats)conservatiomprojects

2. Support educationfor best managementpractices to protectwatersheds, including catastrophicfire
preventiorand mitigatiorand livestockmanagement

3. Developprogramsand policies thatencouragelocally producedsmalldiametertimberuse and support
landscapelevelforestrestoration

4. Encouragemenbfbestmanagenentpracticesforgrazing
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Water Quality Protection

1. Consider modifyingNew Mexico EnvironmentDepartment{NMED) liquid waste disposal regulationsto
includea provisiornforenforcemento protecwaterquality

2. Developpoliciesthatprovideforwaterqualityprotectiom headwatewatershedsyivers,and creeks
Increasethebudgetavailableto the MonitoringAssessment,and Standardssectionof the Surface Water
QualityBureautoallowformorestafftoconductmoresurfacewatemonitoringroundthestate.

4. IncreasefundingfortheRiver StewardshipProgram.This fundingis availableon a competitiverantbasis
fromtheSurfaceWaterQualityBureauof NMEDforsurfacewaterrestoratioprojectsThis is on-theground
fundingwithno matchrequired

5. Developpoliciesforoilandgas developmenforprotectiomf waterquality

6. Monitorthe proposedexpansionof the scope of the Clean WaterAct and the potentiaimpactto water
managemenandsupplies

Acequias

1. Supportforacequiasthrougtcapadtybuildingadministratiorfjnancial audit,and governancesupports
2. Addressantidonatiorclauses relatedto fundingfor public/privaterojects(toallowforsharedditchlining)
whereditchesserve bothagriculturabssociationsand publicwatersystems.

All OtherRecommendations

1. Statewideeconomiadevelopmeninitiativeshatencouragdowwateruse industrieandgreeninfrastructure
andlowimpactdevelopmenpolicies

2. Supportthecreatiorofanagriculturalvaterconservationnitiativewhichwouldpay producertoreducetheir
irrigatiordemandsby fundingtheimplementatioof agriculturalvaterconservatiorstrategies

3. Review dam safety regulationsfor bothunnecessaryrequirementand areas whereadditionakafety is
neededand providefundngandresourcestoaddresssafetyissues.

4. RecommendhangingtheState Constitutiotoallowforsale of excess waterforrecharge.

5. Workwiththeotherstatestorevisittheinterstateompactsjoadddroughtprovisions

6. ProvideresourcesandfollowdptolinkandimplemenstateandlocaldroughplanningincludingEmergency
Preparednessjongtermplanningdroughtontingencyandalternativavatemresource ensurethatall water
providersavea droughtitontingencylan.

7. Exploratiorof changingsubdivisionregulationsosupporttommunityatersupply

8. Developa state policy for importatiorand transfersof water;the state should considerstatutoryand
administrativeneasurestoexpeditetransfersprotectwatermrights,and monitocompliance.

9. Developand implementa statewidepolicy and programfor weathermodificatiorinitiativesto increase
precipitations supportedy scientifistudyand previousprojectimplementeth New Mexico.

10. SupportcapacityforCouncilsof Governmentoaddres large-scaleissues (infrastructure)

11. Clarifythedefinitiorof beneficialuse and theuse of waterrightsforinstreamflowpurposes.Explorationof
instreanflowopportunitiedegal protectiofiorbeneficialse and compatibilitwithacequias)

12. Requiremeterin@ndreportingn all wellstoimprovesstimatesofactualwateruse.

13. Supportstateand local controland managemenbf waterresources,in responseto attemptdo federalize
watemanagement

14. Evaluatemechanismghataffectthemarketforproduce waterprovideincentiveforuse of producedvater
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15.

16.

17.

18.

19.

20.
21.

Coordinataewithfederalagenciestoexplorethepossibilityof planningdamreleaseschedulesfordownstream
userstominimizenegativeimpactsand maximizebenefitstolocalacequias

Reducestatewater losses: evaporativdosses fromreservoirsand conveyancechannelsare significantand
shouldbe addressed
EstablishfloodcontroHistrictswherenoneexisttoprovidefloodcontroprojectswithrevenuefromcontracts
levy ad valoremtaxes, or newlyissuedbondstohelppreparecommunitieforhighintensitystormevents
Developwaterdisasterrecoveryprogramsjncludingloodpreparatiomnd mitigation
Includewastewateplanningandreuseas partoffutureregionalwaterplanningefforts

Suppott policiesthatpromotavatemreuseand effortsoadvancetreatmentechnologiegreducingcosts)
ModifyNMED Regulations:currentwaterqualitystandardsare too stringent,making reuse difficultand
expensiveforuse ininjectiorforundergroundtorag, dischargetothePecos River, orfordirectreuse

2B-5



Appendix 2C
Addressing the Supply-DemandGap
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Acronyms and Abbreviations

ac-ft/yr acre-feetperyear

AWSA ArizonaWaterSettlemen#ct

CAP CentralArizonaProject

gpcd gallonspercapitaperday

ISC New Mexicolnterstat&treamCommission

NMED NewMexicoEnvironmenDepartment

0OCD Oil ConservatiorDivision,NewMexicoEnergy, Mineralsand NaturalResourcesDepartment
OSE OfficeoftheStateEngineer

PPP projectsprogramsand polides (as suggestedby NewMexicowaterplanningsteeringcommittees)
RWP RegionalWaterPlan

TDS totaldissolvedsolids

WRRI WaterResourcesResearchInstituteNewMexico

2C.1 PLANNING FOR SUPPLY- DEMANDGAPS IN NEW MEXICO

Duringthe2016:2017regionalwaterplanningprocess,each of the 16 waterplanningregionsin New Mexicohad a
representativeteeringcommitteeEach steeringcommitteavas comprisedof local and regionalstakeholdersand
organizationssuch as regionalCouncilsof Governmentwaterprovidersagriculturatlistrictsand acequias, elected
officials,activewatemlanningcouncils,local, state,federaland nongovernmentechnicaldvisors and otherwater
interests.Steering committeesepresentthe diferentwateruser groups identifiedin the New MexicoInterstate
Stream Commission(ISC) UpdatedRegional WaterPlanningHandbook:Guidelinesto PreparingUpdatesto New
MexicoRegionalWaterPlans (2013Handbook.
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The regionalsteeringcommitteesprovidedfeedbackon the technicalinformatiorand developedlists of PPPs
(projectsprogramsand policies)and recommendation®thestateforeffortsuchas improvingvatermanagement
in NewMexico,assessing the statewidenfrastructuraeeds and opportunitie$or collaborationOver 2,600PPPs
werecompiledand summarizedaccordinggoals (such as increasesupply,reducedemand,protectsupply,improve
efficiencyorpreparefordrought)The submittedeyissues, PPPs, andrecommendation® thestatehelped inform
thepolicytopicspresentednthe

A summaryof the PPPs recommendedy the steeringcommitteesor closing the supply and demandgap is
providedhere, firstfocusedon PPPs thatreducedemandand thenthosethatincreasethesupply followedoy other
suggestedsupplydemandgap managemenstrategies

Waterconservatioris oftena costeffectiveand easilyimplementablemeasurethata regionmay use tohelpbalance
supplieswithdemands.The stateof New Mexicois committedo waterconservatiorprogramsthatencouragewise
use of limitedwaterresources.The WaterUse and ConservatiorBureauof the Officeof the State Engineer(OSE)
developedthe Whenevaluatingwater
rightstransfersor (also knownas 40-yearWaterPlans) thathold waterrightsforfuture
use, theOSE considerswhethemdequateconservationrmeasuresarein place.

To developdemandprojectionfortheregion,somesimplifyingassumptionsegardingconservatiorweremadefor
the20162017RegionalWaterPlan (RWP) updats. These assumptionsveremadeonlyfordevelopingan overview
of thefuturesupplydemandbalancein the regionand are notintendedto guide policy regardingconservatiorfor
individualvaterusers. The approachto consideringonservatonin each categoryof wateruse fordevelopingvater
demandprojectionss discussedbelow.

2C.2.1 Public WaterUse Category

Publicwatersuppliersthathave large percapitausage have a greaterpotentiaforconservatiorthanthosethatare
alreadyusing watermoreefficientlyLongwortret al. (2013 repors thegallonsper capitaperday (gpcd)forpublic
watersystemsandtheaveragegpcdby county presentedn

As explainedin waterconservatiorwas alreadyfactoredintocalculationsof futuredemand,butnot

fortheexistingpopulationThus, onlythefutureadditionapopulatiormddedtoa regionwas assumedtoimplement
conservatiormeasures.This is a reasonableassumptionbecause newerhomestendto have morewatersaving

fixturessuch as low-flowtoiletsand faucets.Additionasavings can be achievedwithexistingpopulationsand many

communitieare pursuingconservatioreffortsthatrange fromeducationto tieredrate structuresbased on water
use.

showsthetotalpotentiakavings by countywithineach regionif per capitademandis reducedto 130
gpcd (wherethe average was greaterthan 130 gpcd). A reductionto 130 gpcd may or may not be realisticif a
communityas governmenbuildings educationainstitutionsor industrieshatcontributéo the percapitademand.
However,the City of Santa Fe—which is the state capital with governmentoffices and many employeeswho
commutdromoutsidethecitylimitsand has a largetouristindustry-has reducedpercapitademandfrom168 gpcd
in 1995t090 gpcdin 2015(City of Santa Fe, 2016).If thedemandin theentirestatewerereducedto 130gpcd, the
totalpotentiakavings forthe 1.7 millionpeopleserved by publicwatersystems statewideis 66,000acre-feetper
year(ac-fiyr),as shownin
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[0 water Planning Region Boundary  GPCD 131-150 "W 201-275
©F Mo Public Water Supply System WL 0-75 151 - 200

Rigure 2C-1 Average Per Capita Demand byCounty andWatetPlanning Region
Serving Public WaterSystems.
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Table 2C-1. PotentialWaterSavings through Conservation Efforts by Public WaterSystems.

Curry 100 6,630 0
Harding 148 418 8
N"°'f 'least 1 Quay 183 8,304 493
5 Roosevelt 142 18,276 246
Union 192 2,628 183
McKinley 0 0 0
Rio Arriba 148 4,050 82
si n Juan Basin ) )
Sandoval 0 0 0
San Juan 162 108,239 3,880
Rio Arriba 87 14,334 0
Sandoval 0 0 0
Jem Sangl'e 3
6y SantaFe 102 108,238 0
Los Alamos 202 17,950 1,448
Catron 110 1667 0
Southwest i Luna 209 17,344 1,535
NewMexico Grant 141 16,870 208
Hidalgo 164 3,431 131
I s | Chaves 0 0 0
]) Salt 5 Lincoln 176 1,666 86
E Otero 134 56,309 252
N " McKinley 117 31,599 0
N Mexi 6 San Juan 0 0 0
Cibola 193 13,654 964
Taos 7 Taos 101 20,178 0
s i b Mora 129 3909 0
M Gu ﬁ[h: 8 San Miguel 157 22,099 668
P Guadalupe 168 4,248 181
Colfax 9 Colfax 177 13,571 715
Chavez 266 55,646 8,478
De Baca 207 1,696 146
Eddy 266 52,020 7,925
Lowgr €cos 10 - :
P Val[gv Lincoln 186 16,772 1,052
Otero(North) 113 2,015 0
Otero(South) 0 0 0
“LowerRio Grande 11 DonaAna 182 203,401 11,848
Valencia 134 43,659 196
Bernalillo 155 635,124 17,787
MiddleRio Grande | 12 . ,
Sandoval 141 100,952 1,244
Torrance 0 0 0
Bernalillo 51 695 0
Estancia Basin. 13 SantaFe 80 570 0
Torrance 133 10,942 37
Rio Chama 14 Rio Arriba 76 5580 0
s Si 15 Sierra 147 10,109 193
Socorro 147 13,890 265
Tea Qonﬁiy 16 Lea 230 51,352 5,753
1,700,000
66,000
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[0 water #arning Region Boundary  acre-feet per year 1,001-2,500 70 10,001 - 15,000
" lCounty Boundary < 100 2,501-5000 WL 15,001 - 20,000
%7 Mo Public Water Supply System W9 101 - 1,000 5,001 - 10,000

Pigure 2C-2. Total Potential Savings by Countyif per Capita DemandServed by
‘Public WaterSystems is Reduced'to 130GPCD.
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The PPP lists compiledoy thewaterplanningregionsteeringcommitteeforthePublic WaterUse categoryinclude
145 projectsfor reducingwaterdemandto the communitywatersystems.The PPPs can be summarizedoy four
types:(1) waterconservatiomprograms/2) metering(3) watersysteminfrastructurgnd (4) wastewatereuse.

Water Conservation Programs
= |dentifiedn: 11 outof 16 regions
=  NumberofPPPs: 50

Waterconservatiormprogramsby publicwatersystemsincludea rangeof strategiesfromeducatiorandincentivesto
enforcementEducationalprogramshelp residentialusers understanchow to save waterthrougheffortssuch as

calculatng appropriatevateruse forlandscaping,plantinglow-watetuse landscape,designingmethodsof slowing
runoff or capturingrainfall.Some of the incentivesincluderebatesfor waterefficientappliancesand tieredrate
structuresEnforcementneasuresincludefinesforexcessive use.

Metering

= |dentifiedn:11 outof16regions
=  NumberfPPPs: 42

Meteringvateruse is an effectivemethodoreducewaterwaste,anditis also a commorbasis forbillingcustomers.
Some publicwatersystemshave nofee oronlychargea flatfee, resultingn a lack ofincentivetoconservewater A
totalof 42 projectsin the PPP lists address meterig of wateruse in 11 outof 16 regions. Some of the projects
involvemetemreplacemenbr calibation andsomeare forinstallatiomfnewmeters.

Water Systeminfrastructure

= |dentifiedn:5 outof 16 regions
=  NumberofPPPs: 7

Watersysteminfrastructurprojectsthatreducewaterosses willreducethedemandon watersystems.Waterpipes
leadingfromwellsand watertreatmensystemstoresidentiabnd commerciatustomerscan leak and wastewater.
Leaks are oftendetectedthroughwaterauditsthatcomparethe amountof waterproducedfromwells or diverted
fromsurfacewatertotheamountsold. Each watersystemwillhave some “non-revenuekater(usually about12%,

Vickers,2002),duetoflushingoffirehydrantand otherosses.

Wastewater Reuse
= |dentifiedn:13 outof16regions
= NumberfPPPs: 45

The reuse of treatedeffluenfforirrigatiorof turfand othernonpotableuses is widelyacceptedin New Mexicoas a
methodto reducethedemandof potablewater.The waterrightssurroundinghe ownershipof treatedeffluentmust
be examinedforeach publicsystembeforeplanningtoreusewastewaterand New MexicoEnvironmenDepartment
(NMED)regulatons mustbe metwithrespectto the level of treatmenaind potentiahumanexposure.Once these
issues are addressed,thereplacemenbf potablewaterwithtreatedvastewatewillreducethedemandon thewater
system.Conversely,selling treatedeffluentto otheruses outsideof the publicwatersystemmay bringin revenue,
butdoesnotreducethedemandon thewatersystem.
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2C.2.2 Self-Supplied Domestic Use Category

Homeownerswith privatewells can achieve watersavings throughhouseholdconservationmeasures. Domestic
wellsare generallynot meteredunless the well serves morethanone homeor otherregulationsrequiremetering
(CountyRegulationsorother) thus quantifyingheactualuse andthepotentiatavingsis problematic.

Onestudyin Santa Fe Count (Lewisetal., 2013)examinedmeterrecordsfor141domestiowellsconnectedo 291

homesandfoundthatthe percapitause averaged177 gpcdwitha medianof 112 gpcd. The potentialvatersavings

was estimatedoy determininghewaterrequirementforthe existinglandscapeforthe 161 homesservedby the71

meteredwells(wherethelocationof thehomescouldbe identified)lt was determinedhatif waterefficientrrigation
methodswereappliedwithoutthanges to the area of the landscape,a 33% reduwctionin waterdemandcould be

realized.This estimatedsavings in waterconservatiortranslatedo 1,872 ac-ftor 0.04 ac-ft per personperyear for

selfsuppliedwithinemez y Sangre planningregion.

The wateruse estimatesforthe RWPs were developedbased on a relativelylow per capita use assumptionfor
domesticwells and thereforeno additionakonservatiorsavings wereassumedin developingthe waterdemand
projectionsFor purposesof developingprojectionsa countywideper capitarate was calculatedas thetotalself-
supplieddomestiause in thecountydividedby thetotalcountypopulatiorfor portiorof thecountywithintheregion),
excludingthoseservedby a publicwatersystem.

An estimated295,694peopleare self-suppliedby domesticwellsstatewidepr 14% of the populatiorfLongworthet
al., 2013).Some conservatiorprogramsaddressmanagemenbf domesticwellsgenerally,and manyprojectshave
alreadybeenimplementedo restrictdrillingof domesticwells withincity boundaies or criticalmanagementreas,
butno projectswereidentifiedn the PPP lists for targetingwaterconservatiorfor self-supplieddomestichomes.
Some projectsare focusedon reducingwaterdemandthroughrooftopharvestingforexample,whichcouldapplyto
a homeon a publicwatersystemordomestiovell.

2C.2.3 lIrrigatedAgriculture Use Category

= |dentifiedn:11 outof16regions

®  NumberofPPPs: 34

As the largest wateruse in the state, conservationin this wateruse categorymay be beneficial. However,as
explainedin thepotentiaforimprovedefficiencyin agriculturairrigatiorsystemsis complicatedand
itis importantoconsiderhowpotentiatonservatioimeasuresmay affecttheregioris watersupply.

ExaminatiorofthePPP listsforactionstoreducewaterdemandwithinthe agriculturalvateruse categoryrevealeda
totalof 34 projectsin 11 outof 16 regions.The types of projectsincludewaterconservatiorprograms,metering,
wastewatereuse, and watersysteminfrastruaire. Agriculturalvaterconservatiorprogramscan includeexchange
of high-wateruse crops to lowwateruse crops, exploringirrigationtiming, methodologyjaser leveling fields,
meteringliningcanals, and usingtreatedeffluent.

2C.2.4 Self-Supplied Commercid, Industrial, Livestock, Mining,And
Power WaterUse Categories

= |dentifiedn:2 outof 16 regions
=  NumbernfPPPs: 2
Conservationprogams can be applicableto these wateruse categories,but since uses are very low in these

categorieswithinthe region, no additionalconservationsavings are assumed in the waterdemandprojections.
ExaminatiorofthePPP listsrevealed2 projectsin 2 regionsthataddressedwatemreuseinindustries.
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2C.2.5 Reservoir Evaporation Use Category

= |dentifiedn: 1 outof 16 regions

=  NumberofPPPs: 3

In manypartsof New Mexico,reservoirevaporations one of thehighestconsumptivavateruses. To reduceusage
in this category,some regions have consideredundergroundstorage and recoveryto replace some reservoir
storage,and it may also be possiblein some circumstancego gain somereductiorin evaporatiorby storingmore
waterat higherelevationsor constructingleeperreservoirswithless surfaceareaforevaporationDue tothelegal,
financial,and othercomplexitiesof implemehing evaporatiorreductiontechniques,no conservationsavings are
assumedin developinghereservoirevaporatiomlemandprojectionforany region.

Examinationof the PPP lists revealed3 projectsthataddress reducingevaporativelosses fromreservoirs,all of
whichare in the Lower Pecos Valley planningregion.One projectinvolves creatinga bermaroundthe shallow
portionsof lakes to reducethe surfacearea. Anotherprojectsuggests storingwaterat higherelevationsto reduce
evaporativdosses. The thirdprojectsuggestsusingleakyreservoirsas rechargelocationsnotstoragelocations.

Mappingthe horizontahnd verticalboundariesof aquiferswouldgreatlyassist in identifyinghe potentiabf deeper
untaped watersupplies. Deep brackishwaterthatis not hydrologicallconnectedto existingfreshwatesupplies
couldserve as a new watersupply, particularlyduringdroughtperiods, but treatmentosts can be high. Using
producedwaterinsteadof fresh wate fordrillingand productiorof oil and gas wells couldreducethe demandon
freshwater.

New projectssuch as the Navajo-GallupWaterSupply Projectand the Ute ReservoirPipelineProjectcan provide
additionasupply,butlegalandeconomiahallengesmakesuch projectsdifficult.

2C.3.1 Groundwater

= |dentifiedn: 16 outof 16 regions

=  NumbenfPPPs: 110

110 PPPs were includedto improvethe understandingof the water resources throughmonitoringmapping,
modeling,and otherstudies. Whileall these projectswillimprovethe managemenbof the groundwateresources,
mappingthehorizontabnd verticalextentof aquiferswouldgreatlyassist theidentificationf deeperuntappedwvater
supplies.23 of the PPPs are for quantifyinghe extentand quality of watersupplies.The extentof deep brackish
waterthatis not hydrologicallyconnectedto existing freshwatersupplies could serve as a new watersupply,
particularlyuringperiodsof extendeddrought.

2C.3.2 Produced Water

= |dentifiedn:3 outof 16 regions

®=  NumberfPPPs: 3

Producedwateris waterseparatedduringthe productiorof oil and gas. Producedwateris generallyfromhighly
saline watersourcesand muchofitis disposedof throughevaporatioror reinjectedntothesaline aquifers.Fresh
water, brackishwatey and municipalwastewateare oftenused in drillingand productiorof oil and gas wellsand
someproducedwateris recycledfordrillingand production.
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Operatorsof oil and gas wells are requiredby the Qil ConservationDivision (OCD) of the New MexicoEnergy,
Minerals and NaturalResources Departmento reportthe volumesof water,oil, and gas producedfromeach
productionvelland thevolumeof waterinjected The quantitieof producedandinjectedwaterreportedo OCD are
compilednthePetroleunRecoveryResearchCenter(PRRC, 2016)database.

Itis importanto notethatinjectionwellscan be used fordisposalof producedwateror forEnhancedQil Recovery,
whichcan includefrackingor waterflooding EnhancedOil Recovery has occurredfor manydecadesbutbecame
muchmoreprolificbeginningin 2005 (Grahamet al., 2015. Frackinginvolvesa processof injectingsand and guar
gumunderpressureto openfracturesin the geologicformatiorand theninjectingchemicals(usuallyan acid and
surfactantsto removetheinjectedfluid.Initially,the process requiredfreshwater,butthe processhas changedin
recentyears such thathighlysaline water(up to 150,000total dissolved solids [TDS]) can be used (Graham et al.,
2015).

Figure 2C-3 shows the waterinflowsand outflowsfor the oil and gas productiorprocess. Grahamet al. (2015)
exploredthe potentialfor utilizingproducedwaterinstead of freshwaterin the oil and gas productionprocess.
Grahametal. (2015)showedthatin Lea Countyalone,about14,000ac-ftof freshwatera yearwas divertedn 2000
and2005foroilandgas production.

Recycling Opportunities

Potential _
Sources — Sinks
r'_‘\ "Fmt:"
Flowback
Fresh Water
Drilling and —_— -
Water Production ' ‘ Disposal
Produced
— Water
—, **Includes deep
Brackish —_— well injection and
Water Evaporation
Recycled
Municipal Produced *Includes waterflooding,
Waste Water* or || Enhanced Oil Recovery
Water Flowback (EOR), and hydraulic
frocturing uses

_Figure 2G-3. Recycling Opportunities for Produced Water{Grahamet al., 2015).
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In 2015, producedwatertotaledabout 114,700ac-ft, of which 108,900ac-ft of was injected,resultingin a net
depletiorof 5,800ac-ft(" ). The netdepletionamay representthetotalvolumethatis disposedof through
evaporatiomatherthanreinjected.

Therewere3 projectsin 3 regionson PPP listsforproducedwaterfromoiland gas, all aboutstudyingthepossibility
of using producedwater. The LowerPecos Valley RWP suggestedthatpolicy changes are neededto make the
reuse of producedwatermorefeasible and thatNMED regulationsneed to be re-evaluatedto allow lowerwater
gualitystandardsforundergroundtorageand recoveryand directPecos River releases.Producedwatermresearchis
ongoingin thisregionand supportedy theWaterResourcesResearchInstitutdWRRI) andthePecos Valley Water
Users Organization.

Table 2C-2. Injectedand Produced Water by County in NewMexico.

ac-ftfyr ac-ft/yr ac-ft/yr
Chaves 1,439 2,712 1,273
Colfax 1,350 1,661 311
Eddy 31,018 35,085 4,067
Harding 3 6 3
Lea 70,891 69,805 (1,086)
McKinley 612 523 (89)
Rio Arriba 400 1,153 753
Roosevelt 227 247 20
San Juan 2,773 3,242 468
Sandoval 167 231 64
Union 8.8 10.4 2
108,889 114,675 5,786

Notg: numbersn parenthesesepreseninegativevalues

2C.3.3 Desalination

= |dentifiedn:5 outof 16 regions
=  NumbemnfPPPs: 9

In areas withlimitedfreshwatersuppliesand amplebrackishor saline aquifers,such as theTularosaSacramente
Salt Basins planningregion effortsodesalinatethebrackishwaterforpotablesupplyin a costeffectivemannercan
helpincreasethe watersupplytoa region.The City of Alamogordds leadingsuch an effort City leadersare also
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interestedn workingwiththe New Mexicolnstituteof Miningand Technologyand OteroCountyto mapfreshwater
andbrackishwater.

The New MexicoDesalinationAssociationis workingto promoteand assist the desalinatiorindustryin developing
professionaland stakeholderknowledgeof desalinationapproaches,technologiesand costs. Alamogordais the
largestcommunityn New Mexico witha desalinatiorplant(currentlyjunderconstructiomn 2018) The largestinland
desalinatiomlantin theworldis in El Paso, Texas, justsouthofthebordemwithNewMexico.

Capitalcosts vary on thesize of theplant,whileoperatiorand mairtenancecosts vary based on thesalinityof the
water.Lead timetodesign, permitbuilg and securefundingfora desalinatiorplantrequiresmanyyears (18 years
forAlamogordo)Some companiesofferportabledesalinatiorsystemsfortreatingip to1 milliongallonsperday and
couldbe set up and contractedwvithina monthforemergencyoperatiorif the necessary waterrightsare available
andothermpermittingequirementare obtainedHightower2018).

2C.3.4 NewWaterSupply Projects

= |dentifiedn: 14 outof 16 regions

= NumbemnfPPPs: 64

Developingnew waterprojectsand developingnew sources of supplywerepresentedin many of the PPP lists. A
totalof 57 of the PPPs involvedrillingnewwellsin 14 of theregions.In somecases, thedrillingof a newwellmay
replacean existingwelland only improvethe system efficiency,or the new wellis tappingintothe same aquifey

thus,itis notexactlya “newsupply” However,if a wellis drilledto access newwaterrights,thenthenewwelldoes
representhe developmenodfa newsupply.

New waterprojectsrequirewaterrights(and wetwatersupply).Four significantregionalwatersupply projectswill
impacttheavailablewatersupplyforpublicwatersystemstosomeoftheregions(as shownin ):

The San Juan-Chama Project

The San Juan-Chama Project,completedn 1976, providesup to 96,200ac-ft of waterperyear of a portiorof New
Mexico’sUpperColoradoRiver Basin Compactallocationto nations,tribes,and pueblos,thecities of Albuquerque
and Santa Fe, multiplecommunitiesand the MiddleRio Grande Conservancy Districtin the Rio Grande Basin
upstreamof ElephantButteDam. Mostof the watersuppliedby the projectis divertedor used for offsetsby the
various projectcontraabrs, butsome, such as Los Alamos, have yet to utilizetheirallocationSan Juan-Chama
Projectwaterwillalso be utilizedtoresolvetheNambeTesuquePojoaqueand Taos Settlements.

Navajo-Gallup Water Supply Project (part of the Northwestern New Mexico
Rural Water Projects)

The NorthwestertNew MexicoRural WaterProjectsAct (PublicLaw 111-11, Title X, SubtitleB), whichwas passed
by Congress and signed intolaw in March2009, approvedan agreementbetweenthe State of New Mexico, the
NavajoNationand the UnitedStates definingthenatureand extentof theNavajoNation’srightsto thewatersof the
San Juan River Basin in New Mexico(San Juan NavajoWaterRights Settlementhnd authorizedonstructiowf the
Navajo-GallupWaterSupply Projectto service municipaland domesticwaterdemandsof the Navajo Nation,the
JicarillaApacheNation,andtheCity of Gallup.

The Act also authorizesfundingfor rehabilitatiorof the Hogback and Fruitlandirrigationprojectson Navajo
Reservationlandsin theSan Juan River valley. A finalSan Juan NavajoWaterRights Settlementonformingothe
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provisionsof the Act and a relatedNavajo Reservoirwatersupplycontractfor the Navajo Nationwereexecutedin
December2010.In November2013 theCourtintheSan JuanRiver Adjudicatiomnteredwosignificantulings:

1. A PartialFinal Judgmentand DecreeoftheWaterRights of theNavajoNation(NavajoDecree)definingthe
rights of the Navajo Nationin New Mexicoto divertand use waterfromthe San Juan River, including
NavajoReservoir,andfromtheAnimasRiverandgroundwater

2. A SupplementalPartial Final Judgmentand Decree of the WaterRights of the Navajo Nation(Navajo
SupplementaDecree) definingthe rights of the Navajo Nationin New Mexicoto divert,stare, and use
watersfromephemeratributariesotheSan Juan River, includingn theChaco River drainage.

The NorthwesteriNew Mexico Rural Water Projects Act also authorizedfundingof up to $11 millionto be
appropriatedhroughfederalfiscal year 2019 fortherepair,rehabilitationgr reconstructionf nonNavajoirrigation
diversionand ditch facilitiesin the San Juan River Basin in New Mexicoto improvewateruse efficiency.The

applicationof federalfundingfor such improvementso irrigationcanal distributiosystems and on-farmirrigation
practicesis subjectto50% non-federatostsharing.
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Figure 2C-4. WaterSupply Projects for Public WaterSystems in NewMexico.
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Animas-La Plata Project

The Animasla Plata Projectwas completedby the UnitedStates Bureauof Reclamationin 2011. The AnimasLa

Plata Projectwill providewatersuppliesfor municipaljndustrialand domesticuses in Coloradoand New Mexico.
Lake Nighthorsethepumpedstorage facilityfortheAnimaslLa Plata Project was completedindfilledby June 2011
witha totalstoragecapacityof 123,500ac-ft. The reservoirwillprovideroughly90,000ac-ft of activestoragetohelp
meetfuturemunicipaland domesticwaterdemandsof nonindianwaterprovidersin New Mexicoand the Navajo
Nation,andwaterusersin Colorado.

Eastern New Mexico Rural WaterSystem and Tucumcari Quay County Regional
WaterAuthority

The EasternNew MexicoRural WaterSystemand theTucumcariQuay County Regional WaterAuthorityrojectsin
easternNew Mexicowillserve thecommunitiesf Clovis, CannonAir Force Base, Portales,Elida, Melrose,Grady,
Tucumcariand Logan; and willdeliver24,000ac-ftof surfacewaterfromUte Reservoir.On Marchl, 1997, thelSC

enteredintoa contractuabgreementwiththe Ute ReservoirWaterCommissionto provideup to 24,000ac-ff/yr of
waterfromUteReservoir.

The EasternNewMexicoWaterUtilityAuthoritwanticipatecompletingonstructionftheEasternNewMeyxco Rural
WaterSystem projectwithinthenext 10 years. The Ute ReservoirWaterCommissionwas formedby a jointpowers
agreementn 1996toserveas a viableorganizatiorfortheplanningdevelopmentandacquisitiorof waterfromUte
Reservoir The Ute Reservoir Water Commissionallocatedthis waterto its memberentitiesfor municipaland
industriatupplyas follows:

= City of Clovis: 12,292ac-ft (includingCannonAir Force Base, whichhas a longtermlease agreementwiththe
City of Clovis fora portioroftheCity’sreservation)

= CurryCounty 100ac-ft

= VillageofElida: 50 ac-ft

= Villageof Grady. 75 ac-ft

= Villageof Melrose250ac-ft

= CityofPortales(3,333ac-fY

= RooseveltCounty(100ac-fi)

= Villageof Texico(250ac-f}

= QuayCounty(1,000ac-f

= Tucumcari6,000ac-f{)

= |Logan(400ac-f)

= SanJon (150ac-fY

Arizona Water Settlement Act-Gila and San Francisco River System

Several legal rulingand Congressionalacts regulateNew Mexicds use of wateron the Gila/San Francisco River

system:

" The 1964 Arizonav. CaliforniaDecreeissued by the U.S. SupremeCourteffectivelfimitsnew or large water
developmenprojectsin theGila or San Franciscosub-basins.

= The 1968ColoradoRiver Basin ProjectAct allocatedan additionall8,000ac-ft peryear of consumptiveuse to
NewMexicoforuse in theGilaandSan FranciscoRiver basins, allowingfora totalof approximatel48,000ac-ft
peryearof consumptiveuse. This actalso authorizedheCentralArizonaProject(CAP).
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= The 2004 ArizonaWaterSettlementAct (AWSA) reducedthe 1968 allocationfrom18,000to 14,000ac-ft per
year of annual average consumptiveuse, resolvedthe issue of New Mexico’sjuniorpriority,and included
fundingofupto$128million.

The AWSA providesthefollowing:

“intheoperatioroftheCentralArizonaProject,theSecretaryshall offerto contracwithwaterusersin theState

of NewMexico,withtheapprovalofits Interstaté&streamCommission,or withthe State of New Mexico,through
its Interstaté&treamCommission forwaterfromtheGila River, its tributarieand undergrounavatersourcesin

amountsthatwill permitconsumptiveuse of waterin New Mexicoof notto exceed an annualaveragein any

periodof 10 consecutiveyears of 14,000ac-ft includingreservoirevaporationpverand abovetheconsumptive
uses providedforby articlelV of thedecreeof the SupremeCourtof the UnitedStates in Arizonav. California
(376 U.S. 340).Such increasedconsumptiveuses shall continueonly so long as deliveryof ColoradoRiver

waterto downstreanGila River users in Arizonais being accomplishedin accordancewiththe AWSA, in

guantitiesufficientoreplaceany diminutiomf theirsupplyresultingfromsuch diversionfromtheGila River, its

tributariesand undergroundwater sources. In determiningthe amount required for this purpose, full

consideratioshallbe giventoany differencesn thequalityof thewaterinvolved.”

The AWSA also gave New Mexico$66 millionto financea New MexicoUnitor otherwaterutilizatiorprojectin the
SouthwestNew Mexicoplanningregion.Initialfundingbecameavailablebeginningin 2012 andis beingpaidtothe
NewMexicoUnitFundin annualincrements.

In November2014,in accordancewiththe AWSA, thelSC providednoticetotheSecretaryof the InteriorthatNew
Mexicointendsto have a New MexicoUnitof the CAP constructedr developedIn 2014and 2015, thelSC also
votedtopartiallyfundadditionalvateruse projectsn theregion:

=  Municipalvaterconservation$3 million

= GilaBasin IrrigatiorCommissiondiversiorstructure$1.25million

= CatronCountyCommunitpitchpermanenpointsof diversion:$500,000

=  Demingeffluenteuse:51.75million

= PleasantonEast-Side DitchCompanyditchimprovement200,000

=  Sunset Canal and New Mexico New Model Canal ditch improvements$200,000(in 2016 Sunset Canal
renouncedts shareofthefundingandaskedthatitbe transferredoNewModel)

= 1892LunalrrigatiorDitchAssociationpermanentiversiorstructure$100,000

= GrantCountyRegionalWaterSupplyProject:$2.1million

The AWSA providesforthedesignatiorof a NewMexicoCAP Entitytoownand holdtitletothe New MexicoUnitof
the CAP. The Entity was designated by the ISC and createdthrougha Joint Powers Agreementamong the
participatingpcalgovernmentsn July 2015.

The New MexicoCAP Entityis continuingo planforthedevelopmenbfa New MexicoUnitprojectwhichmustbe
designedto complywiththe termsof the AWSA. Environmentaénd planningstudies,includingpreparatiorof an
environmentdampactstatemenby thelSC andtheUnitedStates Bureauof Reclamationmustbe completedefore
constructionThe AWSA allows New Mexicoto be a jointlead in the NationalEnvironmentaPolicy Act process.
Informatiomn the processis availableon the New MexicoAWSA website(http://www.nmcapentity.o$ggering
committeesupportfor this projectis mixed, withsome strongsupportersbut othersin the groupvoicing strong
oppositior{referto Southwes New MexicoRWP). Even if no New MexicoCAP Unitis built,up to $66 millionof the
S128millionmaybe usedforprojectshatmeetwaterdemandin theSouthwestNewMexicoplanningregion.
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Some othergap managementtrategieshave been suggestedby steeringcommitteessuch as transferof water
rightsfromagriculturalvateruse tourbanuse tomeetgrowingdemandin populatiorentersorimportingvaterfrom
one waterplanningregionor surface waterbasin to another,or even fromone state to another.Projectsunder
consideratioror discussionincludetransfersfromthe Gila River, Rio Grande, NuttHockettBasin, or Salt Basin;

reuse of producedwaterand transferto anotherarea orimportfromthe Columbia,Mississippi,or otherlarge river
basinsin otherregionsoftheUnitedStates.

Transfer Water Rights

= |dentifiedn: 10 outof 16 regions

=  NumberofPPPs: 29

Waterrightstransfersfromone purposeof use to anotherare one mechanismfor meetingfuturedemands(at the
expense of the transferredromuse). Of the 29 waterrighttransferprojects,programs or policiesincludedin the
PPP lists for 10 of theregions,all but 1 projectinvolvesthe transferof waterrightsfromagriculturalvateruse to
urbanuse, whichincludespurchaseof unusedminingwaterrightsforagriculture.

Inter-Basin Transfers

= |dentifiedn:5 outof 16 regions
=  NumberofPPPs: 2

Interbasin transfersinvolveimportingvaterfromoutsideof the waterplanningregion, or fromone groundwater
basinor surfacewaterbasin toanotherA totalof 5 projectsfrom2 waterplanningregionsare in the PPP lists that

involveimportingvater.Region 10, the LowerPecos Valley planningregion includesconceptualdeas of exploring

for unappropriateavaterin New Mexicofor importto the Lower Pecos Valley planningregionand considering

importingvaterfrommajorriversoutsideof NewMexico.Region 11, LowerRio Grandeplanningregion,is interested
inimportingvaterfromtheGila Project,NuttHockettBasin, and theSalt Basin.

Shortage Sharing Agreements
= |dentifiedn:2 outof 16 regions
=  NumberofPPPs: 2

Shortagesharingagreementsetweenpartieson a streamor ditchprovidean alternativeto priorityadministration
duringperiodsof drought2 projectson the PPP lists involvedevelopingshortagesharingagreementsordrought
mitigations.
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