COACHELLA VALLEY WATER MANAGEMENT PLAN

Prepared by:
Coachella Valley Water District

P.O. Box 1058
Coachella, California 92236
(760) 398-2651

Thomas E. Levy
General Manager-Chief Engineer

Steve Robbins
Assistant General Manager

September 2002




ACKNOWLEDGEMENTS

The development of Coachella Valley’s Water Management Plan could not have been possible
without the dedication of the Water Management Plan team, comprising of staff from Coachella
Valley Water District and technical consultants. The Water Management Plan team would also
like to recognize the Coachella Valley Water District Board of Directors for their support and
guidance.

CVWD Board of Directors:

John W. “Jack” McFadden, President
Russell Kitahara, Vice President
Tellis Codekas

Patricia A. “Corky” Larson

Peter G. Nelson

CVWD Past Board Members
Theodore J. Fish (1985 -1998)
Raymond R. Rummonds (1954-1998)
Dorothy M. Nichols (1987-2000)
John Powell (1987 —2000)

CVWD Project Management and Staff:

Thomas E. Levy, General Manager — Chief Engineer
Steve Robbins, Assistant General Manager

Robert Robinson, Resource Engineer

Dennis Mahr, Communications/Legislation Director
Owen McCook, Assistant General Manager (retired)

Technical Consultants:

Water Consult — Engineering and Planning Consultants
Joe Hall
Tom Pitts
Matt Cook
Montgomery Watson Harza
David Ringel
Matt Hacker
Janet Fahey
BBC Research & Consulting
Ed Harvey
Doug Jeavons
Groundwater Modeling Team
Graham Fogg, University of California at Davis
Jerry O’Neill, Wellware
Eric LaBolle, University of California at Davis
Joe Lord, J.M. Lord, Inc.



Table of Contents

ACKNOWIEAZEIMENES ...ovviiiiiiiiiciieeee ettt e e et e et e e et e e s taeessbeeesnseeenseeensaeennnes 1
FOTEWOTA ...ttt ettt et e st e et e st e ebeesaeeens i
LISt OF TADIES ..t ettt et sttt sttt et vi
| A S e U1 4SS RT vii
| A AN o) 0 1S3 1 B 0T USSR viil
EXECUTIVE SUMMARY
INTRODUCTION ...ttt ettt ettt sttt et e s st e beeneesseeseeneesneeseensesneenes 1
The Coachella VallEY ......oeeiiiiiiiiieiie ettt e e et eetae e ssae e snree e 1
Historical Water Management ............cccueeruieriieiiierieeieeriie et eriee e esieeeaeesaeeereeeeeeeseenseeeee 1
SoUrces Of Water SUPPLY .oecuveieeiiieeie ettt e e e e e e e e e eanaeeenns 6
Growing DemMANnS .......ccceeeiiiiiiiiiieiiiie ettt e e et e e s teeesaeeesaeeesabeeesseeesseesnsaeesnseeenns 6
Current Condition of Coachella Valley Groundwater Basin ............cccoceevienciiinienieenenne. 8
Action Required by Coachella Valley Water DIStrict .........ccceeevvieeriieiiieeeieeciee e 9
WATER MANAGEMENT PLAN PROCESS ..ot 9
GOAlS ANA ODJECLIVES ..eeuvvieiiieiieeiieiie ettt et ette et e te et e st e esbeesaeesbeessaeesbeessseenseessseenseennns 9
Formulation of Plan AIEINatiVes ........cccuoiiiiiiiiiiiiiieeeie e 10
EVALUATION OF ALTERNATIVES ..ottt 12
EValuation PrOCESS .......ccouiiiiiiiieiiieeiiesiie ettt ettt ettt ettt e e ete b e sebe e saesnbeenseeenns 12
Evaluation CIIEEIIA .......eouieiiiiiieiie ettt ettt e be e st e st e e b e 13
Evaluation RESULLS ........coouiiiiiiiie e st 15
Selection of Preferred AItErNative .........cceeviieiiieniiieieeiieeie et 18
IMPLEMENTATION OF THE PREFERRED ALTERNATIVE ....cccoooiiiiiieieeee 19
Waater CONSEIVALION  ....eiuiiiiiiiiiieiiie ettt ettt ettt ettt et b e et e et esabe e bt e sateenbeesateenseenee 19
Additional Water SUPPLIIES .....cc.eeiiiiiiieiiieiieeie ettt ettt te et ae et e saaeens 24
SOUTCE SUDSTIEULION  ..eouiiiiiiiiiiiiie ettt ettt ettt be e st eebeesaeeas 29
Groundwater REChAIZE ......cccviiiiiieiie ettt e e s bee e earee e 33
Groundwater Monitoring Program ..........ccoooceeviiiiiieiieniiecieeiceeee et et 34
Cooperative Agreements wWith Other AZENCIES ......ccceeccveeriiieeiiieeieeeee e eee e 34
IMPIementation COSES ....c..eeeciiieiiiieeiieecee et eiee et e et e et eeesteeesaeeesaeeesaeeesseessaeeensaeas 34
Financing MEChANISINS ......c.ceoiiiiiiiiieiieiie ettt ettt et et esaaeebeessaeenseesaee e 35
Effects on Water USETr GIOUPS ....cveeeeeiieeiiieeiieeeieeeeteeeriteeetteesaeeesaeeesnseeesseessaeessseeessseens 36
CONCLUSIONS ettt ettt ettt ettt e ste st e st e st e e st e seentesseenseenseeseeseensesneanseeneas 36

SECTION 1 - INTRODUCTION

PURPOSE OF AND NEED FOR A WATER MANAGEMENT PLAN ....ccooiiiiieieee 1-1
Background .......cc.oiioiiieee e e e e aee e enree s 1-1
Effects of Continued Groundwater Overdraft ............ccccccoeiiiiiiieniiiniiciee e 1-2
Action Required by Coachella Valley Water DiStriCt ........cccceeeeiverciieiniieecieeeiee e 1-3

WATER MANAGEMENT PLAN PROCESS ...t 1-3
Goals and Objectives of Water Management Plan ............cccoccieiiiiiiiiiiniiiieeeee 1-3

CVWD WATER MANAGEMENT PLAN PAGE iii



Table of Contents

Formulation of Plan AIEINAtIVES ........cc.eeiieiiuiiiiieiiiee et ettt eeeae e e eeavee e e eeveeeeeenns 1-4
Evaluation 0f AIEINAtIVES .......cccoviiiiiiiiiieeieieee ettt ettt eetee e eeeae e e eeaaeeeeeeraeeeeenaeeeeenns 1-4
Public Review and Environmental Considerations ..........ccccccceeeveveiiiieieeeeeeeeeeiiiiieeeeeeeeenn 1-5
FINANCINE oottt ettt et e ettt e e it e e bt e s sbeesbeesaaeenseessseenseenseennns 1-6
PARALLEL PROCESS REGARDING WATER SUPPLY  ...ooooiiiiiiieeeeeeeee e, 1-6
California’s Colorado Water Use Plan ......cccceevviiiiiiiiiiiiie e 1-6
Quantification Settlement AGIreemMENt .........cceeeueerieeiiierieeiieiie ettt ere e eae e 1-7
PLAN CONTENTS oot ee e e e et e e e e eeaae e e e eetaeeeeeetaeeeeenns 1-7

SECTION 2 - THE COACHELLA VALLEY

DEVELOPMENT OF THE COACHELLA VALLEY ..ooviiiiiee e 2-1
UPPET VALLEY oottt ettt ettt et e st e et e e st e saseeeseeenbeesaesaseans 2-1
LOWET VAlLEY  .eeiieiiieeie ettt ettt et e e e e e e sbe e estb e e essaeeensaeesnnaeennneens 2-2
Demographic OVEIVIEW .....c.ccccuieiuieiiieiienieeieesieeeteeniteeteeteesaeeeseesseessseesaeesnseenseessseenseennns 2-5
EMPLOYMENE ..ottt ettt ettt et e st e e beesaaeesbeessbeensaessneenseeenns 2-6
INAIAN TTUSE ASSELS  coiiieiiiiiiiieiie e ettt e e eeeet et e e e e e ee e aaae e e e e e e esesaaaaaeeeeeeessesesarareeeeeeeas 2-7

COACHELLA VALLEY WATER DISTRICT ...ooooiiiiiieieeeiee e 2-8
DISEIICT SEIVICES  wvveiiieireieeeeiteeeeeecte e eeee e e eete e e e eettt e e e e eeaeeeeeeeaaeeeeeeaeeeeeesaseeeeeeaseeeeensreeeeennes 2-8
| DS 5 (o1 A T 1 Lol SO 2-12

ENVIRONMENTAL RESOURCES .....oooiiee et 2-15
Coachella Valley Ecology and Wildlife ..........cccocieiiiiniiiiiiiiiicece e 2-15
N 1170 BT APPSR 2-15
Groundwater RESOUICES ........ooooiiuiiiiiiiiiiie ettt eeete e e e e e eeae e e e eeetreeeeeeaaeeeeeeraeeeeenes 2-16

CONCLUSIONS oottt e e e et e e e e e eae e e e eetaeeeeeeateeeeeenareeeeeenrees 2-18

SECTION 3 - HISTORICAL WATER CONDITIONS

HISTORICAL WATER MANAGEMENT ..o 3-1
HISTORICAL WATER DEMANDS ..ot 3-2
Agricultural Water Demands .........cccceeiiiiiiiiieeiie e e e 3-2
Urban DemandS ........ooouviiiiiiiiieeeeeie e et e et eeaa e e e enaraae s 3-5
HISTORICAL WATER SUPPLIES ..ot 3-6
(€101 16 AT 1 () PR 3-6
Surface Water (Local Streams) .......cceoccuiieiiiiiiiieeiie ettt e 3-6
Coachella Canal Water ...........oooiiviiiiiiiiiie e e e e et e e eaee e e e etaeeeeenns 3-8
RECYCIEA WALET ..ttt e et e e tae e eta e e esaeeenraeeensaeesnseeas 3-12
State Water PrOJECt WALET .......cccuiiiiiiiiiiieeieeieeee ettt ettt st aeesese e e 3-12
GROUNDWATER OVERDRAFT ... 3-13
Definition 0f OVEIdraft ..........oooiiiiiiiiie e 3-14
WaALEr BALANCE ....ooeiiiiiieiiceeeeee e e e e et e e e e e e et e e e etraeeeeanas 3-14
GroundWater LEVEIS ......ooiiiiiiiieiee et ee e e e e e e e e etreeeeeenes 3-22
WaAter QUALTLY ..eeieiiieeiie ettt et e e st e et e e e st e e essbeeessaeeessaeessbaeensaeeennseens 3-25
SUDSIACINCE ..ottt e et e e e et e e e eeaaa e e e eeeareeeeeeareeeeeennneas 3-31
Estimated OVerdraft ...........ccccooooiiiiiiiiiiiie ettt e e 3-34

PAGE iv CVWD WATER MANAGEMENT PLAN



Table of Contents

SECTION 4 — BASELINE CONDITIONS: THE NO PROJECT ALTERNATIVE

FUTURE DEMANDS AND SUPPLIES ...ttt 4-1
Planning ASSUMPLIONS  .....oiieiiiiiiieeiiieeiieeesieeesieeesteeesteeeeaeeesaeeessaeeesaeesssaeessseeesnseeessseens 4-1
Projected Demands ........cccccieeiieiiiiiiieieee e et 4-6
Projected SUPPIIES ..ooouiiiiieiieeiieee et ettt e ene 4-8

FUTURE OVERDRAFT ..ottt ettt st et 4-12
Hydrologic (Groundwater) Balance ............ccccoovieiieiiiiiiiiiieciieece e 4-12
OVerdraft IMPACES  ...cc.eieiieiieeiieeie ettt ettt et e ebe e b e ssbe e saeenbeeseeenns 4-18

NEED FOR MANAGEMENT PLAN ..ottt ettt s 4-25

SECTION 5 - WATER MANAGEMENT PLAN ALTERNATIVES

PROPOSED ALTERNATIVES ..ottt 5-1
Alternative 2 — Pumping Restriction by Adjudication ............ccccceeeiieivieenciieeeiie e, 5-3
Alternative 3 — Management of Demand and Maximization of Local Resources .............. 5-5
Alternative 4 — Combination AIEINatiVe .........coceeverierieninieneciereeseee e 5-8

CONCLUSIONS ettt ettt ettt et e e st e st et e e st e seentesseeseenseeseenseensenneenseeneas 5-15

SECTION 6 — EVALUATION OF ALTERNATIVES

EVALUATION PROCESS ..ottt et sttt s 6-1
EVALUATION CRITERIA AND RESULTS ...oiiieeeeeeeeee et 6-1
Criterion 1: Eliminate Overdraft and Associated Adverse Impacts ..........ccccceevvevvienennne. 6-2
Criterion 2: Maximize Conjunctive Use OppOortunities ...........cocceeveerieerieenvessieeneeeneenens 6-8
Criterion 3: Minimize Economic Impact to Coachella Valley Water Users ..................... 6-11
Criterion 4: Minimize Environmental Impacts ..........cccccovviieiiiniiiinieiiieieccee e 6-18
SELECTION OF PREFERRED ALTERNATIVE ..o 6-23
Summary of Evaluation .........cccoiveiiiiiiiceie et 6-23
Preferred AIEINAtIVE ........ooiiiiiiiiiiiierieeeee ettt sttt st 6-23

SECTION 7 — IMPLEMENTATION PLAN

INTRODUCTION ..ttt ettt et sttt e e st et e enaeeseeseeneesseenseensesneenes 7-1
MANAGEMENT ELEMENTS AND IMPLEMENTATION STRATEGIES ...................... 7-1
Waater CONSEIVALION  ....ieiiieiiieiieeiieeiie et ette et e et esiteebeesteeesbeeseeenseeseessseenseessseenseensseenseennns 7-1
Additional Water SUPPLIES .....eeieiiiieiiieeieece et eae et e e e e s aeeeseree s 7-8
SOUTCE SUDSTIEULION  ...ouiiiiieiiieiiecie ettt ettt te et e e e b e eseeenbeebeeenseensaesnsees 7-16
Groundwater REChArEe .........cocieeiiiiiiiiiciie e 7-19
Groundwater Monitoring Program ..........cccceeiiieeiiieeiiieeee ettt 7-21
COOPERATIVE AGREEMENTS WITH OTHER AGENCIES .......ccooviiiieieeeeeeeee, 7-22
IMPLEMENTATION COSTS .ottt sttt sttt st 7-22
FINANCING MECHANISMS ...ttt et e nae s 7-23
WALET RALES ..eeiiiiiiiieiie ettt et e ettt e ettt e st e e st e e st e e e nabeeeeanee s 7-24
Replenishment ASSESSIMENTS .....cc..ecviiiiiiiiieiieeieeeie ettt ettt ete et e b e eseeenbeesee e 7-24
ASSESSMENT DISTIICTS  ..eeutieiiiiiieitie ettt ettt ettt e sb e st e b e st e e b e eae 7-24
General Property TAXES ...cccviecieeiiieiiieiieeiie ettt ettt et ettt et eeteesaaeenbeessneenseenneeenne 7-25

CVWD WATER MANAGEMENT PLAN PAGE v



Table of Contents

Funding by Agencies Outside the DIStriCt ..........ccccceeviiriiiiiiieiiiiiiceece e 7-25
GTANES ..ttt ettt e b e ettt e et e bt st e bt et b e st e enaee 7-25
DEVEIOPET FEES ..ttt ettt e e e et e e et e e e ba e e s nba e e naaeennee s 7-27
Financing of the Preferred AIternative ..........ccooveeiieiiieniieiieieeeeeee e 7-27
Effects on Water USET GIOUPS  ....ccueevuierieeiieiieetieriie et eiteseteeteesttesseesseesaaeenseessneenseenseesnne 7-27
CONCLUSIONS ettt ettt ettt et et e e st e st et e e st e seentesseeseensaeneenseensesneeseenees 7-28
List of Tables
Table 1 Summary of Evaluation Results — Alternatives 1, 2, 3, and 4 ..........ccoeeneeee. 18
Table 2 Minimum Water Conservation Assumptions for the Preferred Alternative ...... 20
Table 3 CVWD Deliveries Under Quantification Settlement Agreement ...................... 26
Table 4 Economic Effects on Water User GTOUPS ....cccvveeeveeeriieeiieeeieeeiie e eevee e 36
Table 2-1  Comparison of Gross Crop Values for Selected Areas
in the Western United States ..........coccevievirieniiiiinienieieneeeceeeesie e 2-2
Table 2-2  Coachella Valley Resident Population, 2000 ...........cccccveeviiieenieeeiiieeieeeeeeene 2-5
Table 2-3  Demographic Conditions in the Coachella Valley ..........cccccovviivviieniiieniinenne. 2-6
Table 2-4  Estimated Distribution of Coachella Valley Employment by Sector ................ 2-7
Table 2-5  Approximate Indian Reservation ACIeage .........cccccceeeveeercieeeriieeeiieeseeeevee e 2-7
Table 3-1  Summary of Historical Water Demands in 1936 and 1999 ..........ccccccvvenennee. 3-3
Table 3-2  Summary of Historical Water Supplies in 1936 and 1999 ...........cccoeevieieeens 3-7
Table 3-3  Priorities and Water Delivery Contracts California Seven-Party
Agreement Of 1931 oo s 3-11
Table 3-4  Historical Water Budget SUmmary ..........cccccoecieiiiiiiiinieiieiececceeee e 3-15
Table 3-5 Summary of Representative Water Quality of Upper and Lower Aquifers ....... 3-25
Table 3-6  Summary of Salt Budget ASSUMPLIONS .....c.ccevvieeriieeiiieeiee e 3-27
Table 3-7  Summary of Municipal Use ASSUMPLIONS ....ccceeeruieriieriienieeiienieeieesieeieenieens 3-28
Table 3-8  Historical Salt Balance (1936 t0 1999) .....ccoveiiieiieeeeeeee e 3-30
Table 4-1  Population Projections for the Coachella Valley ........ccccoocvveviieeiiieniiieieeee, 4-3
Table 4-2  Summary of Projected Demands (1999-2035) Alternative 1 — No Project ....... 4-7
Table 4-3  Summary of Projected Supplies (1999 to 2035) Alternative 1 — No Project ..... 4-10
Table 4-4  Total Imported Water Deliveries Alternative 1 — No Project .......ccccceevvevneeenee. 4-12
Table 4-5  Projected Water Budget Alternative 1 — No Project ........ccccecvevieviiienieninninn, 4-14
Table 4-6 ~ Summary of Projected Subsidence Risk .........ccccoooiieiiiiiiiiiiciiieee e, 4-22
Table 4-7  Summary of Projected Salt Addition Alternative 1 — No Project ...................... 4-23
Table 5-1  Potential Management Elements Contained in Alternative Management
PLANS e et 5-2
Table 5-2  Coachella Valley Water Supply and Demand Alternative 2 — Pumping
Restriction by Adjudication ...........ccocceeviieiiieniiieiieeie e 5-4
Table 5-3  Coachella Valley Water Supply and Demand Alternative 3 — Management
of Demand and Maximization of Local Resources ............cccccoeviiriiinnnncnne 5-6
Table 5-4  Coachella Valley Water Supply and Demand Alternative 4 — Combination
ABTNATIVE ..ottt et e 5-15
Table 6-1 Comparison of Changes in Total Storage ..........cccccevvieeriiieeniieeiiee e 6-4
Table 6-2  Comparison of Changes in Freshwater Storage .........ccccceeveeeviieciienieecieenieeinans 6-4
PAGE vi CVWD WATER MANAGEMENT PLAN




Table of Contents

Table 6-3
Table 6-4
Table 6-5
Table 6-6
Table 6-7
Table 6-8

Table 6-9
Table 6-10

Table 6-11
Table 6-12
Table 7-1
Table 7-2
Table 7-3
Table 7-4

Figure A
Figure B
Figure C
Figure D
Figure E
Figure F
Figure G
Figure H
Figure 2-A
Figure 2-B
Figure 2-C
Figure 2-D
Figure 2-E
Figure 3-A
Figure 3-B
Figure 3-C
Figure 3-D
Figure 3-E
Figure 3-F
Figure 3-G
Figure 3-H
Figure 3-1
Figure 3-J
Figure 3-K
Figure 3-L

Upper Valley Groundwater Level Changes: 1999 to 2035 .......ccooiveiieiiiennne 6-5
Lower Valley Groundwater Level Changes: 1999 to 2035 .......cccoevieeiienennne. 6-5
Comparison of Groundwater Levels: 2035 vs. 1949 ....ccoooiiieiieiiicieeeees 6-7
Comparison of Salt Balance EStIMAtes .........cccccceeviieriieniieniieieeiecieeeeeeeeeen 6-8
Evaluation of Conjunctive Use Opportuniti€s. ..........cccecceereeeveeeriienveeireenneennnes 6-11
Projected Direct Costs of Water Management Plan Alternatives in 2015,

and Over 2000 through 2035 Planning Period ..........cccccceviiiiieniieiiienieeine 6-15
Projected Groundwater Pumping Costs Under Management

Plan AETNAtIVES .....oiieiiiiiiiie ettt 6-18
Summary of Reconnaissance-Level Economic and Financial Impact
Evaluation of Alternatives through 2015 ........ccoooiiiiiiiiiie e 6-19
Summary of Evaluation ReSults ...........ccceeiiiieiiiiiiiieecceeeeeeeee e 6-24
Summary of Evaluation Results — Alternatives 1,2, 3, and 4 ..........ccoeevvenennnee. 6-25
Water Conservation Assumptions for the Preferred Alternative ...........cccc...... 7-2
Agricultural Efficient Water Management Practices ..........cccocceevevviencieeccieeenneen. 7-7
CVWD Colorado River Deliveries Under Quantification Settlement ................ 7-11
Potential Economic Effects on Water User Groups .........cccceeeeeeveenieenveecieenneenne 7-28

List of Figures

STUAY ATCA .eeiiiiieiie ettt ettt sttt e b e e snaeenneas 3
Coachella Valley Groundwater Basin Profile ...........ccccoevieviiiiiiiiiiiiiiieeiee 5
Upper Valley SUPPIES ...ooeeviieeiiieeiieecie ettt e 6
Lower Valley SUPPLIES ..ccvieuiieiiiiieiiieieeieee ettt e 6
Coachella Valley POpulation ..........cccccueeiiiieiiiieiiie et 7
Coachella Valley Demands ..........ccccoecueieiiieeiiieeiieceiie et sree e 7
Components of the Proposed Project ..........cccceeviierieniieiienieeiieieeieeeeee e 21
Estimated Total Annual Implementation Cost for the Preferred Alternative ..... 35
STUAY ATCA ..ttt e e e st e e e et e aae e eree e enas 2-3
Total Revenues by Source — Fiscal Year 1998-99 ......ccccoooviviiiiiiiniiiiieiee, 2-13
Total Expenditures by District Function — Fiscal Year 1998-99 ........................ 2-14
Total Expenditures by Category — Fiscal Year 1998-99 .......ccccovevvveiiieieeenen. 2-14
Coachella Valley Groundwater Basin Profile ..........cccooceviniiniiiiniiniiiincee 2-17
Historical Demands by Type of USe ......coocviivviiiiiiiieiieeie e 3-4
Historical Supply Summary by TYPE ....ccccvveeviiieiiieeiieeiee e 3-8
Historical State Water Project DElIVeries .........ccccovvieviierieeiiienieeieeieeeieeeene 3-13
Summary of Historical Groundwater Inflows by Source ..........cccceevveevcvveenieens 3-16
Summary of Historical Groundwater Outflows by Source .........c.ccceevevrennnnnee. 3-18
Historical Change in StOrage ...........ccccoeieeiiienieiiiieiieeie et 3-20
Cumulative Change 1N STtOTAZE .......cccceeevieeeiiieeiiieecieeesieeerreeereeeree e ereeesaee e 3-21
Cumulative Change in Freshwater Storage .........cccecvvevviiieeciiieiiieeieeceeeee s 3-22
Historical Water Levels in the Coachella Valley ...........coocuevvieniiiiiinieiiieee, 3-23
Historical Annual Salt Addition to the Groundwater Basin ............ccccooceeneenne 3-31
Subsidence in the Lower Valley (Surface FiSsure) .........ccccccveevveevciieccieenieeenen. 3-32
Subsidence in the Lower Valley (Aerial VIEW) ......ccccceeviiviiienieniieiiecieeieeeen 3-33

CVWD WATER MANAGEMENT PLAN PAGE vii



Table of Contents

Figure 4-A Projected Population for Coachella Valley Study Area ........cccoevveeiieviieniennnnns 4-2
Figure 4-B  Alternative 1 — No Project Water Demand Projection ..........ccccceeeveeviieniinieennnns 4-6
Figure 4-C Alternative 1 — No Project Direct Water Supply Summary ........ccccceevevvvennennne. 4-8
Figure 4-D Alternative 1 — No Project Imported Water Supply Summary ...........ccccceeneeen. 4-9
Figure 4-E  Summary of Projected Inflows by Source (1999-2035)

Alternative 1 — NO PTOJECT ...oovviiieeiiiieiieeeee et 4-14
Figure 4-F Summary of Projected Outflows by Source (1999-2035)

Alternative 1 — NO Project ......cooveeiiiiiiiiieieeieeeee e 4-15
Figure 4-G Projected Annual Change in Storage Alternative 1 — No Project ....................... 4-16
Figure 4-H Projected Cumulative Change in Storage Alternative 1 — No Project ................ 4-17
Figure 4-1 Projected Cumulative Change in Freshwater Storage

Alternative 1 — NO PTOJECT ....oivviieeiiieeiieecie et 4-18
Figure 4-]  Projected Water Levels in the Coachella Valley ........ccccoceviiiiniiniiiiniincnnnn 4-19
Figure 4-K Projected Net Annual Salt Addition to Groundwater Basin

Alternative 1 — NO PTOJECT ...ooieeiieeiiieciieeee et 4-24
Figure 7-A  Components of the Proposed Project ..........ccooveeiiiiiiniiieiieniecieieeeeeeeee 7-3
Figure 7-B  Buildup for CVWD Colorado River Water ..........cccccceeviiriiienieeiieiieeieeieeens 7-11
Figure 7-C  Groundwater Recharge Flows under Preferred Alternative ...........cccoeeevveenveennee. 7-15
Figure 7-D Estimated Total Annual Implementation Cost for Preferred Alternative ........... 7-23

List of Appendices

Appendix A REEIENCES ...cc.eiiiiiiiiiiiiie ettt A-1
Appendix B Formulation of AIernatives ..........cccoceeveriinieeiinieniiienteeeeeeeeie e B-1
Appendix C  Coachella Valley Groundwater Model ............cocoiiiiiiiiiiiiiiiiieeieeee C-1

PAGE viii

CVWD WATER MANAGEMENT PLAN



Executive Summary

INTRODUCTION

Water resources management in the arid west involves many challenges. Droughts, limited
supplies, increasing demands, water quality degradation - all of these factors must be taken into
consideration to provide a safe and reliable water supply for the Coachella Valley. The
Coachella Valley Water District (CVWD or District) is developing a comprehensive Water
Management Plan (Plan) that will assure adequate quantities of safe, high-quality water supply
for the Coachella Valley well into this century.

As part of the planning process, alternatives have been formulated, and a preferred alternative has
been identified. Public comment will be solicited on the Plan in the form of public forums and
workshops which will invite input from the general public, taxpayers, water users, local
governments, tribal interests, federal and state agencies, and other Colorado River water users.

The Coachella Valley

For purposes of this Water Management Plan, the Coachella Valley is divided into the Upper
Valley and the Lower Valley. Generally, the Upper Valley is a resort/recreation-based economy
developed on groundwater while the Lower Valley is an agricultural-based economy with access
to Colorado River water imported via the Coachella Canal. Geographically, the Lower Valley is
southeast of a line extending from Washington Street and Point Happy northeast to the Indio
Hills near Jefferson Street, and the Upper Valley is northwest of this line (Figure A).

The Coachella Valley’s groundwater basin can be described as a giant tilted bathtub full of sand,
with the high end at the northwest edge of the valley near Whitewater and the low end at the
Salton Sea. Water placed on the ground surface in the Upper Valley will percolate through the
sand directly into the groundwater aquifer. However in the Lower Valley, several impervious
clay layers lie between the ground surface and the main groundwater aquifer. Water applied to
the surface in the Lower Valley does not easily reach the lower groundwater aquifers due to these
impervious clay layers. The only natural outlet for water in the Coachella Valley is through
subsurface outflow to the Salton Sea. A profile of the Coachella Valley groundwater basin in
provided in Figure B.

Historical Water Management

Water management in the Coachella Valley began as early as 1915 when, with groundwater
levels falling, the need for a supplemental water source was recognized in order for the Coachella
Valley to continue to flourish. The Coachella Valley Stormwater District was formed in 1915
followed by formation of CVWD in January 1918. In 1918, a contract had been awarded for
construction of spreading facilities in the Whitewater River northwest of Palm Springs.

During the next 16 years, District activities focused on obtaining imported Colorado River water.
In 1934, negotiations with the federal government were completed, and plans were in place for
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Executive Summary

the construction of the Coachella Branch of the All American Canal. Construction of the Canal
began in 1938, was interrupted by World War II, and was finally completed with the first
deliveries of imported Colorado River water to area growers in 1949. The impact of imported
water on the Coachella Valley was almost immediate. By the early 1960s, water levels in the
Lower Valley had returned to their historical highs.

Although groundwater levels in the Lower Valley had stabilized, water levels in the Upper
Valley continued to decline. In 1963, the District and Desert Water Agency (DWA) entered into
contracts with the State of California for entitlements to State Water Project (SWP) water. To
avoid the estimated $150 million cost of constructing an aqueduct to bring SWP water directly to
the Coachella Valley, the District and the DWA entered into an agreement with The Metropolitan
Water District of Southern California (Metropolitan) to exchange Colorado River water for SWP
water.

Starting in 1973, the District and DWA began exchanging their annual SWP entitlement of
61,200 acre-ft with Metropolitan to recharge Upper Valley groundwater supplies at the
Whitewater Spreading Facility. CVWD, DWA, and Metropolitan also signed an advance
delivery agreement in 1984 that allows Metropolitan to store additional SWP water in wet years.
By 1999, the spreading facility had percolated in excess of 1.7 million acre-ft of Colorado River
water exchanged for SWP water.

Water levels in the Lower Valley remained relatively stable until the 1980s when they once again
began to decline. Groundwater demand had once again exceeded supply, resulting in
groundwater level decreases of 60 feet or more in some parts of the Lower Valley. Because
groundwater recharge in the Lower Valley is complicated by the existence of relatively
impervious clay layers in the Valley floor, the District began looking for sites sufficiently far
away from the main clay layer to allow groundwater recharge. In 1995, the District began
operating the Dike No. 4 pilot recharge facility (located on the west side of the Lower Valley),
which has successfully demonstrated that Lower Valley groundwater recharge is possible. The
facility was expanded in 1998 in order to determine the ultimate recharge capacity of a facility at
this location. Assuming favorable results, it may be possible to recharge as much as 30,000 to
60,000 acre-ft/yr at this location.

Recycled water has been a priority water management practice in the Coachella Valley for many
years. The first permit to use recycled water for golf course irrigation in the Coachella Valley
was issued by the Regional Water Quality Control Board to the Palm Desert Country Club in
1965. Today, the District and the DWA provide more than 8,000 acre-ft of recycled water each
year for golf course and greenbelt irrigation purposes from four wastewater treatment facilities.

Water conservation is also a key ingredient for managing water demands in the Coachella Valley.
Water efficient methods such as drip irrigation have changed the face of farming in the Coachella
Valley. The District continually educates Valley residents in water-efficient landscaping
techniques, works with local farmers to ensure reasonable beneficial use of irrigation water, and
provides in-school visits to more than 21,000 children a year, educating them about water
conservation, water value, and aquatic safety.
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Figure E
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Upper Valley demand is projected to increase 36 percent from 224,200 acre-ft/yr in 1999 to
352,300 acre-ft/yr in 2035 (see Figure F) due to population growth and increased golf course
use.

Figure F
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Lower Valley Demands

Lower Valley demand is projected to increase 17 percent from 444,700 acre-ft/yr in 1999 to
538,300 acre-ft/yr in 2035 (see Figure F) due to population growth and increased golf course use
as well as some additional agricultural use.

Current Condition of Coachella Valley Groundwater Basin

Since the early part of this century, the Coachella Valley has been dependent on groundwater as a
source of supply. The demand for groundwater has annually exceeded the limited natural
recharge of the groundwater basin. The condition of a groundwater basin in which the outflows
(demands) exceed the inflows (supplies) to the groundwater basin is called “overdraft”.

The State of California Department of Water Resources Bulletin 160-93 describes overdraft as
follows:

“Where the groundwater extraction is in excess of inflow to the groundwater basin over a
period of time, the difference provides an estimate of overdraft. Such a period of time
must be long enough to produce a record that, when averaged, approximates the long-
term average hydrologic conditions for the basin.”

Bulletin 118-80 defines “overdraft as the condition of a groundwater basin where the amount of
water extracted exceeds the amount of groundwater recharging the basin over a period of time.”
It also defines “critical condition of overdraft” as water management practices that “would
probably result in significant adverse overdraft-related environmental, social, or economic
effect.” Water quality degradation and land subsidence are given examples of two such adverse
effects.

This overdraft condition or “mining” of the groundwater has caused groundwater levels to
decrease more than 60 feet in portions of the Lower Valley and raised concerns about water
quality degradation and land subsidence. Groundwater levels in the Upper Valley have also
decreased substantially, except in the areas near the Whitewater Spreading Facility where
artificial recharge has successfully raised water levels.

Continued overdraft will have serious consequences for the Coachella Valley. The immediate
and direct effect will be increased groundwater pumping costs for all water users. Wells will
have to be deepened, larger pumps will have to be installed, and energy costs will increase as the
pump lifts increase. Eventually, the need for deeper wells and larger pumps will have an adverse
impact on agriculture and will increase the cost of water for municipalities, resorts, homes, and
businesses. Continued decline of groundwater levels could result in a substantial and possibly
irreversible degradation of water quality in the groundwater basin.

Continued overdraft also increases the possibility of land subsidence within the Valley. As
groundwater is removed, the dewatered soil begins to compress from the weight of the ground
above, causing subsidence. Subsidence can cause ground fissures and damage to buildings,
homes, sidewalks, streets, and buried pipelines - all of the structures that make the Valley livable.
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Recent studies indicate that as much as 7 centimeters of subsidence occurred in the Palm Desert
area between 1996 and 1998.

The calculation of an annual value of overdraft that accounts for all of the components of
overdraft is difficult. One method of estimating the overdraft is to look at the net annual change
in freshwater storage in the basin. Change in freshwater storage is the difference between the
inflows and outflows of the basin, excluding the inflows of poor-quality water (irrigation return
flows and Salton Sea water) which are induced by the overdraft. By excluding these inflows, a
more accurate approximation of actual annual overdraft is possible. In 1999, the change in
freshwater storage in the Coachella Valley is estimated to be 136,700 acre-ft/yr. The cumulative
change in freshwater storage from 1936 to 1999 is estimated to be nearly 4.8 million acre-ft i.e.,
4.8 million acre-ft of freshwater was withdrawn from the basin and not replaced. Using
freshwater storage as an indicator of overdraft does not account for all aspects of overdraft such
as subsidence and other water quality, environmental, social, and economic effects.

Action Required by Coachella Valley Water District

It is clear that the continued decline of groundwater levels and overdraft is unacceptable. The
District is charged with providing a reliable, safe water supply to its area of the Valley now and
in the future. In order to fulfill its obligations to Valley residents, the District must take action to
prevent continuing decline of groundwater levels and degradation of water quality. A
comprehensive water management plan will guide the District in its efforts to prevent
groundwater level decline, protect water quality, prevent subsidence, and expand its water
conservation programs.

WATER MANAGEMENT PLAN PROCESS

To meet its responsibilities for ensuring that there are adequate water supplies in the future, the
District initiated a planning process in the early 1990s. The process initially addressed the Lower
Valley, but was expanded to include the entire Coachella Valley in 1995. This Plan is the
product of that process.

Goals and Objectives

The goal of the Water Management Plan is to assure adequate quantities of safe, high-quality
water at the lowest cost to Coachella Valley water users. To meet this goal, four objectives have
been identified:
1. eliminate groundwater overdraft and its associated adverse impacts, including:
e groundwater storage reductions,
e declining groundwater levels,
e land subsidence, and

e water quality degradation,
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2. maximize conjunctive use opportunities,
3. minimize adverse economic impacts to Coachella Valley water users, and

4. minimize environmental impacts.

Formulation of Plan Alternatives

The District staff and consultants conducted several brainstorming sessions to identify potential
water management elements for inclusion in the Plan. Potential elements were considered
without regard to cost, potential environmental impact, technical feasibility, or other
considerations. Additional input was obtained through public meetings with local Indian tribes,
state and federal agencies, regional and local governments, other interested and affected parties,
and the public at large resulting in additional potential management elements for consideration.
A detailed description of the element screening and alternative formulation process is contained
in Appendix B.

Potential management elements were subsequently organized into six categories: pumping
restrictions, demand reduction , local water sources, imported water sources, water management
actions, and water quality approaches. Each of the potential management elements was rated
based on the element’s ability to reduce overdraft, technical feasibility, potential environmental
impacts, costs, legal and regulatory factors, and regional economic impacts. Based on these
ratings, numerous potential elements were eliminated from further consideration.

The remaining “short-listed” elements were organized into the following conceptual management
alternatives:

e No Project,

e Pumping Restrictions,

¢ Demand Management,

e Groundwater Recharge,

e Source Substitution, and

e Combinations of the above.
With the exception of the No Project alternative, which is required under the California
Environmental Quality Act (CEQA), a preliminary evaluation of each alternative was performed
to determine which alternatives should be formally considered and evaluated in the Plan. The
evaluation process involved technical analyses coupled with professional judgement and

experience. The following four proposed alternative management scenarios were selected for
evaluation within the Plan.
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Alternative 1 — No Project

The No Project Alternative, would involve continuation of current water management actions by
the District which include:

e groundwater recharge in the Upper Valley at historical average rates (approximately
50,000 acre-ft/yr),

e supplying Canal water to existing golf courses and agricultural users,
e supplying Canal water to all new agricultural users and new golf courses within ID-1,

e supplying excess recycled wastewater effluent beyond percolation capacity from the Palm
Springs Wastewater Reclamation Plant (WRP-10) to area golf courses, and

e domestic, golf course, and agricultural water conservation at current levels.

Alternative 2 — Pumping Restriction by Adjudication

Alternative 2 assumes court-ordered restrictions imposed through a process in which the water
rights of the basin are allotted to individual groundwater pumpers. Court-ordered restrictions
would likely require groundwater pumping be reduced throughout the Coachella Valley to the
point where basin inflows and outflows balance. This balance point, also known as perennial
yield, is the amount of groundwater that can be pumped each year without adversely depleting
the basin, lowering long-term groundwater levels, or degrading water quality. The exact limit of
individual well pumpage is determined in the adjudication process.

Since overdraft exists in both the Upper and Lower Valleys, any adjudication will necessarily
apply to both areas. The overdrafts in the Upper and Lower Valleys are different; thus the
pumping reductions associated with the adjudication could be computed separately for each
portion of the Valley. In order to accommodate the perennial yield of the basin, Upper Valley
pumping would have to be reduced by approximately 35 percent while in the Lower Valley
pumping would have to be reduced by approximately 75 percent.

Alternative 3 — Management of Demand and Maximization of Local Resources

Alternative 3 focuses on maximizing the use of available local water resources and managing
water demand while maintaining imported water usage at approximately current levels. Demand
would be managed, to the extent practical, by maximizing water conservation for both urban and
agricultural uses. Local resources would be maximized by the increased use of recycled water.
The primary features of Alternative 3 include:

e implementation of extensive water conservation measures for urban water use,

e reduction of non-agricultural irrigation demand through mandatory xeriscaping for new
residential, commercial, and golf course properties,

e increased conservation by agricultural water users through the use of more efficient
irrigation technology and application methods,
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e increasing recycled water use by Upper and Lower Valley golf courses, homeowner
associations, and agricultural users, and

e fixing imported water supplies at historical levels.

Alternative 4 — Combination Alternative

Alternative 4 engages elements within three basic water management categories: conservation,
groundwater recharge, and source substitution. The most feasible and cost effective management
elements are combined to form an alternative that incorporates the following:

e urban, golf course, and agricultural conservation measures.

e groundwater recharge in the Upper and Lower Valleys.

e numerous source substitution elements including

e (Canal water to agricultural groundwater users within ID-1,

e (Canal water for golf course irrigation within ID-1,

e additional recycled water to Upper Valley golf courses,

e desalted agricultural drain water for agricultural irrigation outside ID-1,
e recycled water for agricultural irrigation in Lower Valley,

e treated Canal water for urban uses within ID-1,

e direct delivery of SWP exchange water for Upper Valley golf course irrigation.

EVALUATION OF ALTERNATIVES

Each proposed alternative was evaluated against a set of specific criteria based on the goals and
objectives of the Plan. The evaluation criteria are the foundation of the overall evaluation
process used to select the preferred alternative. The evaluation process and criteria are described
below.

Evaluation Process

The evaluation process involved technical analyses, application of the evaluation criteria,
professional judgment, and experience. To assist in the evaluation process, the District
developed a three-dimensional groundwater model (model) for the Coachella Valley. The model
provides a consistent, scientific basis for identifying the impacts of the proposed management
alternatives on groundwater basin storage, groundwater levels, land subsidence, and water
quality. A brief description of the model is provided in Appendix C.

Another important technical evaluation tool was an economic evaluation of the four management
alternatives. The purpose of this evaluation was to provide a comparative economic and financial
evaluation among the four alternatives within the Coachella Valley as a whole. The evaluation
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provided a reconnaissance level, order of magnitude comparison of the economic and financial
effects of each alternative. In general, the evaluation of economic and financial effects focused
on year 2015, to provide an assessment of near-term impacts, and 2035, to allow assessment of
longer-term impacts.

Evaluation Criteria

The following criteria, reflecting the goals and objectives of the Plan, were used to evaluate each
alternative:

The ability to eliminate groundwater overdraft and associated adverse impacts, including:

1. decreasing groundwater basin storage,

o declining groundwater levels,
. land subsidence,
o water quality degradation,

2. The ability to maximize conjunctive use opportunities.
The ability to minimize adverse economic impacts to Coachella Valley water users.

4. The ability to minimize environmental impacts.

A brief description of the specific methodology used with each evaluation criterion is discussed
below.

Criterion 1: Eliminate Overdraft and Associated Adverse Impacts

The elimination of the groundwater basin overdraft and the associated adverse impacts are
primary goals of the Plan. The inflows to the groundwater basin must meet or exceed the
outflows (an increase in groundwater storage) in order to eliminate the overdraft. Groundwater
levels must be stabilized at levels that will prevent land subsidence and water quality
degradation.

Changes in Groundwater Basin Storage. Change in groundwater basin storage is evaluated in
terms of the change in total storage and the change in freshwater storage. For each alternative,
the model-predicted future (2035) groundwater inflows and outflows for both the Upper and
Lower Valley are compared. The changes in both total and freshwater storage are then
determined using these estimates. For Alternative 2, the change in total storage is used to
represent the perennial yield of the groundwater basin. The change in freshwater storage is used
to estimate the groundwater overdraft.

Groundwater Levels. As groundwater levels decline due to reductions in groundwater storage,
the potential for associated adverse impacts such as land subsidence and water quality
degradation increases significantly. The changes in Upper and Lower Valley groundwater levels
from 1999 to 2035, as predicted by the model, are compared.

CVWD WATER MANAGEMENT PLAN PAGE 13



Executive Summary

Land Subsidence. A recent USGS study of land subsidence in the Lower Valley indicated that
land subsidence resulting from groundwater pumping may have occurred since the early 1990s,
when groundwater levels began declining below previously recorded lows in 1949. To evaluate
the potential for land subsidence, the model-predicted 2035 groundwater levels for each
alternative are compared to the 1999 groundwater levels. If the 2035 groundwater levels are
below the 1999 levels, the potential for land subsidence is likely to increase. Conversely, if the
2035 groundwater levels are above the 1999 levels, the potential for land subsidence is reduced.

Water Quality Degradation. Water quality degradation is a serious adverse impact of overdraft.
In particular, declining water levels and decreased drain flows allow the migration of poor-
quality water into the underlying aquifer units of the basin and prevent the removal of applied
salts from leaving the basin through the drains. To evaluate the potential for water quality
degradation, the projected salt balance in 2015 and 2035 is compared to current conditions.

Criterion 2: Maximize Conjunctive Use Opportunities

Each alternative is evaluated based on the alternative's ability to maximize conjunctive use
opportunities. Conjunctive use of surface and groundwater may be defined as an integrated plan
that capitalizes on the combination of available surface and groundwater resources in order to
achieve a reliable long-term water supply. When surface water i.e., SWP exchange water, Canal
water, recycled water, or surplus Colorado River water, is available, surface water is utilized to
the maximum extent possible. Surface water not used directly is also recharged to augment
groundwater storage. Conversely, when surface supplies are limited, surface water resources
may be supplemented by pumping groundwater.

The conjunctive use potential of each alternative is evaluated based on its ability to:

1. store available surface water supplies,
2. extract stored water, and

3. utilize alternate sources of supply in-lieu of groundwater.

Criterion 3: Minimize Economic Impacts

This criterion provides a comparative evaluation of the economic and financial impacts
associated with the Plan alternatives. The evaluation is based on a reconnaissance-level
economic and financial analysis. The economic impact analysis of each alternative considers six
economic factors:

e economic sustainability,
e cconomic development,
e regional economic activity measures,

e cconomic and financial risks,

e direct costs, and
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¢ indirect costs or savings.

Economic sustainability, economic development, and regional economic impact assessments are
made by comparing the projected economic conditions in the Coachella Valley and conditions
that could occur under each Plan alternative.

Criterion 4: Minimize Environmental Impacts

The District has prepared a Program Environmental Impact Report (PEIR) to fully assess the
potential environmental impacts of each alternative and to develop feasible mitigation measures
to minimize those effects. The PEIR summarizes the results of technical and environmental
analyses and stakeholder input regarding the Plan alternatives. In addition to the criteria on
groundwater effects and water supply, the PEIR evaluates the following factors:

o surface water resources (Coachella Canal, Coachella Valley Stormwater Channel,
agricultural drains, and Salton Sea),

e cnergy use (pumping),

e land use (crop patterns, water use patterns, golf course operations, etc.),
e population/housing

e geology/soils/seismicity (liquefaction and subsidence),

e Indian trust assets,

e Public health and safety/hazardous materials

e aesthetics and recreation,

e air quality,

e noise,

e cultural resources (archaeological and historic), and

e sensitive aquatic, riparian, and terrestrial species and habitats (agricultural drains,

uplands, Salton Sea, and Coachella Canal).

Evaluation Results

The evaluation results relative to each criterion are discussed below.

Criterion 1: Eliminate Overdraft and Associated Adverse Impacts

Changes in Groundwater Basin Storage. With respect to the change in total groundwater
basin storage in 2035, Alternatives 2 and 4 would result in positive changes in 2035. However,
Alternative 4 is the only alternative that would result in a cumulative increase in total storage
over the planning period (1999 to 2035). With respect to the change in freshwater storage in
2035, only Alternative 4 will completely eliminate the overdraft throughout the Valley.
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Additional pumping restrictions under Alternative 2 would be necessary to eliminate the
overdraft in the Lower Valley.

Declining Groundwater Levels. Within the Upper Valley, Alternative 4 would minimize the
decline in groundwater levels from 1999 to 2035. Alternatives 2 and 4 would increase
groundwater levels throughout the Lower Valley with Alternative 4 resulting in the greatest
overall increase.

Land Subsidence. Subsidence normally occurs in aquifers with thick clay layers that can
compress when dewatered. The Upper Valley consists predominantly of sandy soils with
relatively thin clay layers. There appears to be minimal increased potential for land subsidence in
the Upper Valley because the aquitard separating the Upper and Lower Aquifers is thin or absent
in much of the Upper Valley (such as Palm Springs and North Palm Springs). Except for the
southern portion of the Upper Valley, the model-predicted 2035 groundwater levels under
Alternatives 2 and 4 throughout the Valley are higher than the 1999 levels. Water levels
throughout the Lower Valley were projected to be higher than 1999 with these alternatives.
Therefore, Alternatives 2 and 4 would best minimize the potential for land subsidence.

Water Quality Degradation. The current net salt addition in the Coachella Valley is 265,000
tons per year. By 2035, Alternative 1 would result in the highest rate of salt addition to the
Coachella Valley of 504,000 tons per year—a dramatic increase compared to 1999 conditions.
The net salt addition in 2035 would decrease compared to current conditions under Alternative 2
(68,000 tons per year) and Alternative 4 (155,000 tons per year) with Alternative 2 best
minimizing the water quality degradation.

Criterion 2: Maximize Conjunctive Use Opportunities

With regards to the ability to store and extract surface water supplies, all four alternatives
received "excellent" rankings in the Upper Valley due to the presence of the Whitewater
Spreading Facility and continued use of wells for water supply. In the Lower Valley, Alternative
4 received a "good" ranking regarding the ability to store and extract water while Alternatives 1,
2, and 3 each received “poor” rankings due to the lack of groundwater recharge under these
alternatives.

The ability to utilize alternate supply sources evaluated in-lieu use and direct recharge use. Three
primary alternate sources of supply for in-lieu use are recycled water, Canal water, and SWP
exchange water. Due to the ability to utilize each of these three alternate sources, Alternative 4
received an “excellent” ranking for recycled in-lieu use. Alternative 4 received a similar
“excellent” ranking regarding the in-lieu use of Canal water as an alternate supply source. In-lieu
use of Canal water under the other alternatives is minimal. SWP exchange water is utilized as an
alternate supply source only under Alternative 4, where exchange water would be delivered to
Upper Valley golf courses in-lieu of groundwater. Alternative 4 received an “excellent” ranking
regarding the use of SWP exchange water.
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Under Alternatives 1, 2, and 3, the ability to utilize alternate sources of supply for direct recharge
use is limited to the continuation of Upper Valley recharge at the Whitewater River spreading
facility. These alternatives received rankings of “fair” since no increased Upper Valley recharge
is included. Only Alternative 4 would utilize Canal water as an alternate supply source for direct
recharge in the Lower Valley and, therefore, received an “excellent” ranking.

Overall, Alternative 4 received the highest ranking regarding the ability to maximize conjunctive
use opportunities.

Criterion 3: Minimize Economic Impacts

By 2035, reductions in groundwater supplies available for crop production and golf courses
under Alternative 2 would likely diminish crop revenues and visitor spending in the Coachella
Valley by more than $200 million per year compared to 2000 demand levels, more than $500
million per year compare to 2015 demand projections, and by more than $700 million compared
to 2035 demand projections. About 3,000 jobs linked to agriculture and tourism would be lost
compared to 2000, more than 6,600 would be lost compared to 2015, and more than 8,200 jobs
could be lost compared to 2035 projections. In addition, reductions in groundwater supplies for
municipal and domestic use would support 89,000 fewer permanent residents in 2000 and 32,000
fewer seasonal residents than live in the Valley today.

Long-term water quality degradation under Alternatives 1 and 3 also has adverse economic
consequences. Higher plumbing and equipment replacement costs, lower crop yields, and the
expense of various treatment or filtering devices would be incurred due to degradation of water
quality.

Alternative 4 would provide overall economic sustainability, maintain currently projected
economic development, minimize impacts to the regional economy, and would not result in
increased economic and financial risks to the Valley. Alternative 4 would best minimize the
economic impacts to Valley water users due to lower net costs.

Criterion 4: Minimize Environmental Impacts

Based upon a comparison of Plan alternatives with respect to several environmental factors,
Alternative 4 would have the greatest beneficial effect on Coachella Valley water supplies and is
the overall environmentally superior alternative. Alternative 4 best meets project objectives by
combining environmental benefits and minimizing impacts. Alternative 4 eliminates overdraft,
creating stable water levels in the Upper Valley and increasing water levels in the Lower Valley.
Subsidence potential halts and energy use for groundwater pumping is also minimized. In
addition, Alternative 4 also provides the least adverse impacts to surface water, groundwater,
biological and human resources.

Under Alternative 4, agricultural drain/CVSC flows are projected to return to approximately mid-
1970s levels, compared to a decrease under Alternative 1 — No Project and smaller increases with
other alternatives. As a result of the increased drain flows, Alternative 4 will decrease the net
salt increase rate in the groundwater basin relative to 1999 conditions. However, in some areas,
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particularly around the recharge basins, a secondary water quality objective for TDS could be
exceeded. Therefore, the desalination alternative may provide additional groundwater quality
benefits. However, this variation of the Alternative 4 would have many more adverse impacts.

Selection of Preferred Alternative

As previously stated, the goal of the Water Management Plan is to assure adequate quantities of
safe, high-quality water at the lowest cost to Coachella Valley water users. Implementation of
Alternatives 1, 2, and 3 would result in significant adverse economic impacts to the Coachella
Valley. These alternatives would not sustain long-term economic viability, they would add
considerable financial risk, they would curtail economic development, and they would not sustain
the economy of the Coachella Valley. When the economic costs of these impacts are considered,
the net costs of Alternatives 1, 2, and 3 would be extremely high. The social, economic, and
environmental impacts of these alternatives would also make them undesirable.

Alternative 2 shows positive impacts in terms of change in groundwater storage, increased
groundwater levels, and decreased potential for land subsidence and water quality degradation.
However, the near-term economic consequences of Alternative 2 would be severe. The benefits
of Alternative 2 would be equally achievable under Alternative 4 without the severe adverse
economic impacts to the Valley. From among Alternatives 1, 2, 3, and 4, the alternative(s) that
best meets each evaluation criterion are summarized in Table 1.

Table 1
Summary of Evaluation Results — Alternatives 1, 2, 3, and 4
Evaluation Criteria Preferred Alternative(s)
1 2 3 4
1. Eliminate overdraft ¢
a Change in groundwater storage
e Total change in storage ¢
e Change in freshwater storage ¢
b Declining groundwater levels é ¢
¢ Land subsidence é ¢
d Water quality degradation ¢
2. Maximize Conjunctive Use Opportunities é
3. Minimize Economic Impacts
Economic sustainability, economic
development, economic and financial risk, ¢
and regional economy
Net cost )
4. Minimize Environmental Impacts ¢

“4” denotes a relatively superior alternative - multiple dots denote equally superior alternatives
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The evaluation results indicate that Alternative 4 would best:

e maximize the increase in total storage,
¢ climinate groundwater overdraft throughout the Valley,

e minimize the decline of groundwater levels in the Upper Valley while increasing
groundwater levels throughout the Lower Valley,

¢ minimize the potential for land subsidence,
e maximize conjunctive use opportunities,
¢ minimize the economic impacts to Valley water users, and

e minimize the environmental impacts.
Based on these results, Alternative 4 best meets the objectives of the Plan.

IMPLEMENTATION OF THE PREFERRED ALTERNATIVE

The preferred alternative includes water conservation, groundwater recharge, and source
substitution management elements. Implementation of the preferred alternative will require
numerous decisions regarding the priorities for implementation, the financing mechanisms for
various elements of the plan, potential cooperative agreements with other agencies, and balancing
needs with available resources. A significant activity in decision-making and implementation is
coordination and consultation with other governing agencies and tribal interests. The District
cannot, nor should it, attempt to unilaterally implement water management activities that are
within the purview of local or other governments. This coordinating effort will be a major focus
of implementation. Detailed implementation plans will be developed by the District for each
water management category following completion of the Water Management Plan. The preferred
alternative includes water conservation, groundwater recharge, and source substitution
management elements. The general locations of these elements are shown in Figure G. The
implementation strategies within each water management category are discussed below.

Water Conservation

Conservation measures can be applied to all water uses; however, in the Coachella Valley, the
primary focus of water conservation is on municipal, agricultural irrigation, golf course irrigation
and fish farm uses. As shown in Table 2, water conservation measures are expected to decrease
total water demand by approximately seven percent by 2015.

This level of reduction will be maintained through the remainder of the planning period. By
2035, water conservation is expected to further reduce demands.
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Table 2

Minimum Water Conservation Assumptions for the Preferred Alternative

Minimum Conservation Goal

Built after 1999 !
Industrial

Water Use Category (Reduction from No Project Demand)
Municipal 10 percent by 2010
Golf Courses
Existing in 1999 5 percent by 2010

Case-by-Case
Case-by-Case

Crop Irrigation 7 percent by 2015
Fish Farms Case-by-Case
Duck Clubs Case-by-Case
Greenhouses Case-by-Case
Total Demand 7 percent

1 B . .
Future golf courses are assumed to implement water conservation measures under No Project

Municipal Conservation

Under the preferred alternative, the District will revise and update the urban water management
plan submitted to the California Department of Water Resources (DWR). The goal will be to
further reduce urban water demand by a minimum of 10 percent by 2010 and maintain this level
of reduction throughout the planning period without producing dramatic lifestyle changes on the
part of those conserving. In the future, as total demand increases, the volume of water conserved
will increase.

During revision of the urban water management plan, various existing and new water
conservation measures will be evaluated including:

e Water Efficient Landscaping — maintaining water-efficient urban and residential
landscaping and irrigation systems, optimizing existing systems, improving the overall
efficiency of local water use, developing and enforcing water efficient landscape
ordinances.

e Water Efficient Plumbing — retrofitting indoor plumbing with ultra-low flush toilets and
low-flow showerheads, encouraging development of local ordinances requiring
retrofitting as a condition of sale of a property, installing water efficient plumbing in all
new buildings.

e Tiered or Seasonal Water Pricing — revising the District’s water pricing structure to a
tiered or increased block-rate structure that will encourage water conservation by
increasing the price of water either year-around or seasonally as usage increases.

e Public information and education programs — promoting the importance of water
conservation efforts within the schools and to the general public.
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e Alternate Water Supplies — requiring the use of alternate water supplies (such as recycled
or Canal water) for urban irrigation purposes where available.

e Municipal Development Policies — working with municipalities, counties, and other
agencies to incorporate specific policies regarding water conservation measures into
future general plan updates and development policies.

e Conservation Coordinator — designating a full-time position and support staff as required
to coordinate and develop water conservation plans.

e Maximum Allowable Water Allowance — establish new and enforce existing annual
Maximum Applied Water Allowances for parks, playgrounds, sports fields, school yards,
and other recreational areas.

Agricultural Conservation

As presented in Table 2, the goal is to reduce agricultural demand for crop irrigation by
approximately 7 percent by 2015. This corresponds to an increase in irrigation efficiency from
70 to 75 percent. Conservation would be maintained at this level for the remainder of the
planning period. The District will prepare an agricultural water conservation plan to develop and
evaluate specific existing and new agricultural conservation measures including:

o Efficient Irrigation Practices — working with Valley growers to ensure that the most up-to-
date irrigation practices are being employed, converting from furrow irrigation to drip
irrigation, refining existing drip irrigation management and design to improve distribution
uniformity such as buried drip systems, installation of pressure compensating emitters,
and including more emitters per line.

e On-farm Water Audits — reviewing individual grower’s water use practices on a field-by-
field basis and evaluating the unique characteristics of each field and crop type.
Confidential reports will be made to each grower indicating the general efficiency of each
field and containing recommendations for improved efficiency.

Golf Course Conservation

Golf course conservation is expected to reduce the water demand of existing golf courses by at
least 5 percent by 2010 and maintain that level throughout the planning period. The District will
prepare a golf course water conservation plan to develop and evaluate specific existing and new
golf course conservation measures including:

e Efficient Irrigation Practices-promoting the use of more efficient irrigation techniques,
such as improved sprinkler layouts, computer-based irrigation systems and ET-based
irrigation scheduling.

e Golf Course Turf Restrictions-establishing criteria in a local ordinance to specify the
maximum allowable irrigated area for golf courses. Such an ordinance would restrict the
placement of turf grass on the tees, greens, and small portions of the fairways.
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e Maximum Allowable Water Allowance-enforce existing annual Maximum Applied
Water Allowances for newly installed and rehabilitated landscapes. Establish annual
Maximum Applied Water Allowances for golf courses.

District Operating Policies

In addition, the District is in the process of reviewing its operating policies. The purpose of this
review is to identify CVWD operating policies that (1) result in additional water savings or (2)
make the use of Canal water more attractive to groundwater users.

Evaluation of Water Conservation Programs

The District’s water conservation programs will be evaluated to determine the effectiveness of
voluntary programs with recommendations for improvement in specific areas, such as public
education, ordinances, etc. Based on the evaluation results, additional conservation measures
will be considered.

Additional Water Supplies

In addition to water conservation, the District and DWA will need to obtain additional water
supplies to eliminate current and future overdraft. Evaluation of many potential alternative
supplies has identified four sources that will be augmented as part of the preferred alternative.
These sources are the Colorado River, State Water Project, Whitewater River and recycled water.
The steps to be taken to augment these supplies are discussed below.

Colorado River Water

In October 1999, CVWD, IID and Metropolitan reached agreement on the “key terms” that will
be necessary elements in a formal Quantification Settlement Agreement (QSA) regarding a
division and quantification of their respective shares of Colorado River water. The detailed QSA
document is being prepared for review and, pending completion of all required environmental
reviews, formal approval by the three agencies’ Boards. The intent of this agreement is to
quantify the rights of each agency and allow the transfer of water between willing buyers and
sellers. The Quantification Settlement includes:

e Capping IID and CVWD Priority 3 water,

e Modification to the 1988 IID/Metropolitan Water Conservation Agreement,

e Amendment to the 1989 Metropolitan/IID/CVWD/PVID Approval Agreement and
transferring 20,000 acre-ft/yr to CVWD,

e Conservation and transfer of 200,000 acre-ft/yr from IID to SDCWA,
e Exchange Agreement between SDCWA and Metropolitan,
e Conservation and transfer of 100,000 acre-ft/yr from IID to CVWD,
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¢ Lining the All-American Canal and the Coachella Canal and transfer of conserved water
to Metropolitan less 16,000 acre-ft/yr for the San Luis Rey Indian Water Rights
Settlement,

e Sharing obligations to provide 14,500 acre-ft/yr from IID and CVWD for miscellaneous
present perfected rights,

e Transferring 35,000 acre-ft/yr of SWP water from Metropolitan to CVWD,
¢ Quantification of surplus water available under Priority 6 and 7,

e Sharing of shortages between CVWD and IID when there is less than 3.85 million acre-
ft/yr available to Priorities 1, 2, 3a and 3b,

e Various conditions precedents for approval of the final agreement,

e The term of the QSA is 75 years.

Under the Quantification Settlement Agreement, CVWD’s consumptive use entitlement under its
share of the Priority 3 allotment is capped at 330,000 acre-ft/yr at Imperial Dam for the
quantification period, less an amount of water equal to that conserved by CVWD for the benefit
of others as identified in the QSA and subject to adjustments as provided in the Inadvertent
Overrun and Payback Policy (IOP). CVWD agrees to forbear use of up to 3,000 acre-ft/yr to
satisfy the present perfected rights (PPRs) of miscellaneous and Indian rights holders. CVWD
also agrees to reduce its diversion by 26,000 acre-ft/yr due to lining the Coachella Canal.
Metropolitan will provide 20,000 acre-ft/yr to CVWD at Imperial Dam under the 1989 Approval
Agreement for the 1988 Metropolitan/IID Water Conservation Agreement. CVWD has the
option to purchase water from IID in two phases of 50,000 acre-ft/yr each. This water would be
made available by the implementation of water conservation measures by IID which are financed
by the payments for water by CVWD. The first phase would be available beginning in 2007 and
the second phase would be available beginning in 2017. Under the terms of the settlement
agreement, CVWD may acquire the water in increments of 5,000 acre-ft/yr, reaching full
entitlement by 2033. CVWD may acquire the water at rates of 3,000 acre-ft/yr and 4,000 acre-
ft/yr given one year’s notice to IID. Metropolitan will transfer 35,000 acre-ft/yr of its SWP
entitlement to CVWD on a permanent basis. CVWD, IID and Metropolitan have agreed to
provide 16,000 acre-ft/yr of water from the lining of the All-American and Coachella Canals as
part of the San Luis Rey settlement. During wet years, CVWD will also have access to 119,000
acre-ft/yr of Priority 6 water after Metropolitan and IID have received 38,000 acre-ft/yr and
63,000 acre-ft/yr, respectively.

If there is less than 3.85 million acre-ft/yr available to Priorities 1, 2, 3a, and 3b, the deficiency is
borne by CVWD and IID. CVWD and IID shall negotiate a consensual sharing of the shortfall.
In the event that a consensual resolution cannot be reached, either CVWD or IID may commence
litigation to resolve the allocation of the shortfall. During the litigation process, the shortfall
shall be provisionally allocated 75 percent to IID and 25 percent to CVWD until IID is reduced to
its PPR, after which all remaining shortfalls would be borne entirely by CVWD. If IID were
reduced to its PPR, water transfers under the QSA would be suspended.
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An inadvertent overrun is defined as Colorado River water that is diverted, pumped or received
by an entitlement holder in excess of the water user’s entitlement for that year beyond the control
of the water user. The IOP establishes a policy to identify and account for inadvertent overruns
and define subsequent payback provisions. The IOP limits CVWD to a maximum overrun of
approximately 10 percent of its normal year entitlement. Depending on the water level in Lake
Mead, the overrun must be paid back within one to three years using water management
measures over and above the normal consumptive use of water. If CVWD is charged with an
inadvertent overrun, the District plans to reduce its use of Colorado River water for groundwater
recharge. The IOP states that overruns are forgiven in the event of a flood control or space
building release from Lake Mead.

When all water transfers have been completed, CVWD will have a total diversion of 456,000
acre-ft/yr at Imperial Dam as shown in Table 3. After deducting conveyance losses, about
441,000 acre-ft/yr will be available for use in the Valley. The build-up curve for Colorado River
water to CVWD under the agreement will impact the timing of the various projects to be
implemented under the Water Management Plan.

Table 3
CVWD Deliveries Under Quantification Settlement Agreement
Component Amount — acre-ft/yr
Base Allotment 330,000
1988 MWD/IID Approval Agreement 20,000
Coachella Canal Lining (to Metropolitan) -26,000
To Miscellaneous/Indian PPRs -3,000
[ID/CVWD First Transfer 50,000
IID/CVWD Second Transfer 50,000
Metropolitan SWP Transfer 35,000
Total Diversion at Imperial Dam 456,000
Less Conveyance Losses' -15,000
Total Deliveries to CYWD 441,000

The preferred alternative includes delivery of 441,000 acre-ft/yr of Canal water provided under
the Quantification Settlement Agreement by 2033 and remaining at that level through 2035.
Approximately 361,000 acre-ft/yr of this amount will be supplied directly to existing and future
users in the Valley. Of this amount, about 83,000 acre-ft/yr will replace groundwater pumping
(source substitution). The remaining 80,000 acre-ft/yr will be used for groundwater recharge.
The Quantification Settlement provides the mechanism for obtaining the additional Colorado
River supply needed to implement the Water Management Plan. The projects required to use
Canal water are discussed later in this section.

Although the Water Management Plan has been designed to coincide with the terms of the
Quantification Settlement, CVWD intends to proceed with the Plan regardless of the outcome of
quantification. If the Settlement Agreement is not executed, CVWD would seek other sources of
water to eliminate overdraft and to meet the needs of the Valley. Since the District would be
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constrained by the existing Colorado River allocations, its use of Colorado River water would be
within the 3.85 million acre-ft/yr allocation to the first three priorities. The District would
attempt to obtain some or all of the water required through transfer of conserved water from IID.

Exchange Water

CVWD and DWA currently have contracts with the State of California for a combined
entitlement of 61,200 acre-ft/yr of SWP water. Reliability studies performed by DWR indicate
this SWP entitlement can provide an average supply of about 50,000 acre-ft/yr. In 1996, CVWD
and DWA recognized the need for additional imported water in order to eliminate groundwater
overdraft. Since then, the two districts have purchased additional Pool A, Pool B, and
interruptible water from the SWP resulting in average deliveries of 119,000 acre-ft/yr. These
additional supplies are not expected to be available in the future and cannot be relied upon to
provide a reliable long-term source of water to the Coachella Valley.

Under the preferred alternative, CVWD and DWA would maintain their recent (1996-1999) level
of SWP water usage (excluding the 35,000 acre-ft/'yr SWP transfer under the Quantification
Settlement) at 140,000 acre-ft/yr. However, the CVWD and DWA would partially replace the
purchase of Pool A, Pool B and interruptible water with additional entitlement water or other
water transfers. This would maintain the approximate amount of recharge since 1996 into the
future. This additional supply would be obtained by acquiring additional long-term entitlements
from other SWP contractors, by purchasing surplus SWP water on a year-to-year basis, other
water transfers or a combination of the three.

SWP Transfer Project. Metropolitan historically has not made full use of its SWP entitlement
in normal and wet years. However, in the future, Metropolitan’s use of SWP water is projected
to increase to meet increasing demands and for storage purposes. Water would be stored in wet
years for withdrawal in dry years. Under the SWP Transfer Project, CVWD and DWA would
acquire 100,000 acre-ft/yr of Metropolitan’s State Water Project entitlement as a permanent
transfer. The entitlement would be exchanged for Colorado River water and either recharged at
the existing Whitewater River Spreading Basins or delivered via the Coachella Canal for
irrigation purposes in the Palm Desert-Rancho Mirage area of the Upper Valley. CVWD and
DWA would assume all costs associated with this entitlement except as described below. This
entitlement transfer would partially offset the current CVWD and DWA practice of acquiring
interruptible SWP water from other SWP contractors when it is available. Completion of this
transfer would provide CVWD and DWA with a combined SWP entitlement of 161,200 acre-
ft/yr, exclusive of the 35,000 acre-ft/yr transferred as part of the QSA.

Future Water Acquisitions. During wet years, CVWD and DWA would continue their current
practice of purchasing Pool A, Pool B and interruptible water, as available from other SWP
contractors. Since the availability of this water is expected to decline in the future, CVWD and
DWA would seek to acquire additional water supplies, as they become available. These supplies
could include SWP entitlements, other water transfers or participation in out-of-basin water
development projects. In addition, CVWD and DWA would evaluate the purchase of water
during dry years from programs like the Governor’s Drought Water Bank based on supply
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availability and costs. The goal of these purchases and acquisitions is to achieve the proposed
long-term average deliveries of 140,000 acre-ft/yr. With implementation of the proposed SWP
Transfer Project, CVWD and DWA would need to acquire sufficient water to provide an
additional average supply of 40,000 acre-ft/yr. Acquisition of additional permanent water
supplies would be subject to separate CEQA documentation when such acquisition is identified.
However, the impacts of using the water are covered in this PEIR.

SWP exchange water obtained from Metropolitan under the Quantification Settlement will be
delivered via the Coachella Canal for agricultural irrigation purposes in the Lower Valley.

Recycled Water

There are two principal potential sources of recycled water in the Coachella Valley, desalinated
agricultural drainage water and treated municipal wastewater effluent. Of these treated
municipal effluent is currently being used for golf course and park irrigation in portions of the
Coachella Valley. In addition, fish farm effluent is available in certain localized areas of the
Lower Valley.

Treated Municipal Effluent. There are seven wastewater plants located in the Coachella
Valley. The cities of Coachella and Palm Springs and the Valley Sanitary District (VSD) each
operate water reclamation plants (WRP). CVWD operated four plants designated WRP-4, WRP-
7, WRP-9 and WRP-10. Water is recycled from each plant except for the Coachella and WRP-4
facilities. These three plants (VSD, Coachella, and WRP-4 discharge effluent to the CVSC. The
other facilities discharge to percolation ponds when the demand for recycled water is low in
winter months. Use of recycled water effluent is assumed to increase by about 14,000 acre-ft/yr
in the absence of the Water Management Plan as growth occurs in the Valley.

The use of recycled water will increase an additional 16,000 acre-ft/yr compared to No Project
conditions. The proposed uses for recycled water are discussed in the following section.

Desalinated Agricultural Drain Water. In 1997, the District filed an application with the State
Water Resources Control Board to appropriate all waters in the CVSC (up to a maximum of 150
cfs) draining from lands irrigated in ID-1. The application was submitted with the intent to retain
local control of local water resources. Initial diversions must take place by 2013, building up to
full diversion in 2063.

Up to 11,000 acre-ft/yr of agricultural drain water will be desalted to a quality equivalent to
Canal water and delivered for irrigation use. Approximately 13.6 million gallons per day (mgd)
of drain water would be diverted and filtered prior to desalination. The desalination facility
would have a 10-mgd capacity that will produce about 7.5-mgd of product water. Approximately
3.5 mgd of the flow would be bypassed and blended with the product water to produce the
desired quality. Delivery of this water would begin at a rate of about 4,000 acre-ft/yr and reaches
11,000 acre-ft/yr in approximately fifteen years. The preferred alternative does not identify
specific users for this water since the product water would be delivered to the District’s Canal
water distribution system. Because the CVSC contains water of wastewater origin, this supply is
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not suitable for potable uses even if treated. Therefore, it will be likely be delivered to the 97-1
Lateral, where the downstream demand is for agricultural irrigation. Since this water is non-
federal, it is not subject to the contractual restrictions regarding use of Canal water within the ID-
1 service area. The District anticipates that an equal amount of Canal water can be delivered to
golf courses or the portion of the Oasis system outside ID-1. Preliminary discussion with USBR
officials indicated that such an exchange of water might be feasible. No specific location for the
plant has been identified.

The Coachella Canal and its distribution system were constructed by and are owned by the
federal government for the purpose of delivering Colorado River water for irrigation and
domestic use in the ID-1 service area. Colorado River water is federal water that by contract
cannot be used outside ID-1. Since the reclaimed agricultural drainage water is non-federal, it is
not subject to the contractual restrictions regarding use of Canal water within the ID-1 service
area. The District anticipates that an equal amount of Canal water can be delivered to golf
courses or the portion of the Oasis area located outside ID-1. Preliminary discussions with
Bureau officials indicated that such an exchange of treated, reclaimed drain water might be
feasible. CVWD would obtain approval from the Bureau, if required, prior to conveying this
water in the distribution system or delivering it outside of ID-1.

The treatment process would produce about 2.6 mgd of filter backwash and brine waste.
Preliminary studies have considered both on-site and off-site evaporation ponds for brine
disposal. On-site evaporation ponds would require about 530 acres of surface area due to the
relatively low TDS of the brine. Alternatively, the brine could be conveyed to the Salton Sea
either in the CVSC or a parallel brine outfall. Evaporation ponds located near the sea could
remove an equivalent amount of salt by evaporating Salton Sea water. Approximately 110 acres
of ponds would be required in this case. Decisions on the method of brine disposal will be
addressed as project implementation proceeds.

Fish Farm Effluent. Recycled fish farm effluent from fish farms in the Lower Valley is
currently reused for fish farms, duck clubs and agricultural irrigation. This reuse is projected to
continue into the future.

Source Substitution

Source substitution is the delivery of an alternate source of water to users currently pumping
groundwater. This approach is frequently referred to as in-lieu delivery where other water
sources are delivered in place (or in-lieu) of groundwater use. The substitution of an alternate
water source reduces groundwater extraction and allows the groundwater to remain in storage,
thus reducing overdraft. Alternative sources of water include: recycled water from WRP-7,
WRP-9, WRP-10 or City of Palm Springs WRP; Canal water, desalinated agricultural drainage
water, or SWP Exchange water delivered through the Coachella Canal.
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Source substitution projects under the preferred alternative include the following:

e Conversion of existing and future golf courses in the Lower Valley from groundwater to
Canal water,

e Conversion of existing and future golf courses in the Upper Valley from groundwater to
recycled water,

e Conversion of existing and future golf courses in the Upper Valley from groundwater to
SWP Exchange water,

e Conversion of agricultural irrigation from groundwater to Canal water, primarily in the
Oasis area, and

e Conversion of municipal use from groundwater to treated Canal water in ID-1

Specific details on each of these projects are presented below. The timing for the various
projects is dependent on the available water supplies and the economics of the various projects.
Therefore, the implementation schedules presented are generalized.

Conversion of Lower Valley Golf Courses

Canal water use will be expanded to serve additional golf courses within ID-1. Existing golf
courses within ID-1 that use groundwater will be supplied with Canal water. The District will
develop a program to convert existing courses from groundwater to Canal water. Many of the
existing golf courses within ID-1 have Canal water connections but are not making full use of the
water. The District will also work with the courses currently using both groundwater and Canal
water to maximize their Canal water use. Because of the availability of desalinated Whitewater
River water, the preferred alternative also includes conversion of several Lower Valley golf
courses that are located outside ID-1.

Since the Canal water distribution system is currently in place, the facilities required to serve golf
courses located inside ID-1 are generally expected to be minimal. Some new pipelines and
pumping facilities may be required to convey desalinated Whitewater River water that is
exchanged for Canal water to courses located outside ID-1. Conversion of golf courses is
expected to reduce groundwater pumping by about 14,000 acre-ft/yr over the next 10 to 15 years.

Upper Valley Golf Course Conversion to Recycled Water

The preferred alternative includes increased use of recycled water, primarily for golf course
irrigation in the Upper Valley. Water from wastewater treatment plants in the Upper Valley is
currently either recycled for golf courses or municipal irrigation or disposed by
percolation/evaporation ponds located at each facility.

Recycling water for irrigation does have other benefits that favor recycled use over percolation.
Because recycled water has a high nutrient (i.e., nitrogen) load, long-term percolation could
eventually lead to degradation of the groundwater supply. Direct use of recycled water for
irrigation removes these nutrients - use of nitrogen-rich recycled water for irrigation lowers the

PAGE 30 CVWD WATER MANAGEMENT PLAN



Executive Summary

amount of inorganic fertilizers needed on golf courses and other landscaped areas, thus reducing
the nitrogen loading on the entire basin. One difficulty in recycling sewage effluent for irrigation
purposes involves fluctuations in supply and demand. Flows to Valley treatment plants are
generally higher in the winter months when irrigation demands are at their lowest, and flows are
conversely lower when demand is highest.

In the Upper Valley, recycled water use for golf course and park irrigation will be expanded in
areas adjacent to treatment plants where it is most cost-effective. The preferred alternative
anticipates about 8,000 acre-ft/yr more recycled water use than the No Project conditions. The
facilities required to expand the recycled water systems are expected to include pipelines and
pump stations.

Conversion of Upper Valley Golf Courses to SWP Exchange Water

There are a number of golf courses in the Rancho Mirage-Palm Desert-Indian Wells area that
pump groundwater for irrigation. This area has experienced a steady decline in groundwater
levels over the past 50 years or more. Recent information indicates that there is an increased risk
of land subsidence if water levels continue to decline. Therefore, conversion of the golf courses
in this area to imported or recycled water is a high priority for the District.

Since this area is outside the ID-1 service area, it is not eligible for Canal water delivery.
However, the District could redirect a portion of its SWP entitlement to this area. Conveyance
options include the construction of over 20 miles of pipelines from the Whitewater turnouts, over
12 miles of pipelines from the Metropolitan aqueduct at Fan Canyon (east of Dillon Road) or by
taking delivery through the Coachella Canal. The latter option would be similar to the proposed
conveyance of desalinated Whitewater River water in the Canal delivery system. The Coachella
Canal conveyance option was chosen as it involves the least amount of conveyance facilities to
bring imported water to the Rancho Mirage-Palm Desert-Indian Wells area.

This project will require construction of over 30 miles of pipelines, two major pumping stations
and delivery connections to each course. The project to convert the Upper Valley golf courses is
expected to be implemented in phases beginning in the late 2000s and finishing in the mid 2010s.
Approximately 37,000 acre-ft/yr of groundwater pumping would be eliminated by this project.

Conversion of Existing Lower Valley Agriculture

Agricultural users within the ID-1 service area that currently pump groundwater would also be
converted to Canal water under the preferred alternative. In that portion of ID-1 where the Canal
water distribution system currently exists, the Plan includes conversion of agricultural users from
groundwater to Canal water by the mid-2010s. Because most of these users have existing
connections to the District’s Canal water distribution system, these conversions would require
minimal infrastructure modifications. For drip irrigation use, farmers would probably need to
install a small storage reservoir, a booster pump and a pressure sand filtration unit to remove
suspended solids that may clog the emitters. The cost of these facilities are borne by the farmer
but typically are offset by a cost savings compared to pumping groundwater. Since Canal water
has a higher salinity than groundwater, periodic soil leaching is required to flush out accumulated
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salt. The additional demand for leaching is incorporated into the water demand estimates.
CVWD has prepared a manual to guide farmers in the conversion from groundwater to Canal
water (Olson, 1996).

Agricultural users located in the unserved area of ID-1 (other than the Oasis area) are proposed to
convert from groundwater to Canal water in the late-2020s. Since these users do not currently
have access to the distribution system, some new conveyance facilities would be required. The
amount of Canal water delivered to agricultural users within ID-1 is expected to increase 30,000
acre-ft/yr by 2035.

Up to 8,000 acre-ft/yr of recycled effluent from CVWD’s WRP-4 facility would also be delivered
to Lower Valley agricultural and golf course users by 2035. Water could be delivered directly to
users or delivered through the Canal water distribution system. This element of the Plan also
includes upgrading WRP-4 to tertiary treatment. The Plan does not include the use of water from
the Valley Sanitary District and City of Coachella wastewater plants, as these plants are not
controlled by CVWD. Recycled water from these two plants could be used in the future.

Oasis Area Agricultural Conversion

The preferred alternative proposes the extension of the Canal water distribution system to serve
all acreage in the Oasis area from the Riverside County line northerly to Avenue 66. Studies
conducted for CVWD indicate this project could supply Canal water to about 6,700 acres of land
located within ID-1 and about 2,200 acres outside ID-1 (Summers Engineering, 1996). The
Oasis Conversion Project involves construction of over 20 miles of pipelines, two pumping
stations, two small regulating reservoirs and miscellaneous facilities to convey Canal water to
this area from the vicinity of the 97-1 Lateral.

Since portions of the Oasis area are outside ID-1, only non-federal water could be served to these
users. CVWD proposes to use desalted agricultural drainage water and recycled water for this
use. Desalinated agricultural drainage water and recycled municipal effluent would be pumped
into the 97.1 Lateral for conveyance to the Oasis area. The District would track the amount of
desalinated agricultural drainage water and recycled water conveyed in the system and serve a
like amount to users outside ID-1. Facilities to serve water to this portion of the Oasis area are
expected to include two pumping stations, about six miles of pipeline and other appurtenant
facilities. CVWD would obtain Bureau approval of this concept prior to conveying desalinated
agricultural drainage in the distribution system.

The ID-1 portion of the Oasis area is expected to convert to Canal water by the mid-2020s. The
portion of the Oasis area outside ID-1 will be completed in the late-2020s. Because detailed
engineering studies have not been conducted, separate environmental documents will be prepared
for this project prior to its implementation.

Conversion of Municipal Use to Canal Water

Approximately 30 percent of the municipal demand in the Lower Valley would receive Canal
water. The facilities required for this conversion would include the construction of one or more
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potable water treatment plants having a total capacity of at least 30 mgd. Other facilities would
include pipelines to convey water from the Canal to the filtration plants, pipelines, pumping
stations and reservoirs to deliver water from the filtration plants to the existing municipal water
systems. Total municipal usage of treated Canal water is estimated to be about 32,000 acre-ft/yr.
These facilities are projected to be phased in during the late 2020s and early 2030s.

Groundwater Recharge

Groundwater recharge is an important management element. Overall, groundwater recharge
under the preferred alternative will increase above No Project. Recharge activities in the Upper
and Lower Valley are described below.

Upper Valley

CVWD and DWA would recharge up to an average of 103,000 acre-ft/yr of SWP water at the
Whitewater Spreading Facility. As with the current operation, SWP water would be exchanged
for Colorado River water with Metropolitan. No capital improvements would be required at the
Whitewater facility.

Lower Valley

Under the preferred alternative, approximately 80,000 acre-ft/yr of Coachella Canal water will be
recharged in the Lower Valley. This amount will be phased in over time at recharge facilities
anticipated to be near Dike No. 4 and in the Martinez Canyon area.

Dike No. 4: Although it may be possible to recharge in the range of 30,000 to 60,000 acre-ft/yr
at the Dike No. 4 location, the Plan assumes an average recharge rate of approximately 40,000
acre-ft/yr. The Dike No. 4 recharge facility would be constructed within three to four years. The
facility would include approximately 240 acres of recharge ponds along with a pumping station
and over two miles of pipeline to convey water from Lake Cahuilla to the site. This recharge

project will be subjected to separate environmental review when the project is more thoroughly
defined.

Martinez Canyon: CVWD has evaluated other potential recharge sites in the Lower Valley
including the Martinez Canyon area along the western margin the Valley. The Martinez Canyon
recharge facility is expected to be operational by the mid-2010s and would be at full capacity by
the mid-2020s. The basins could be constructed in phases to match the availability of Canal
water. An average recharge rate of approximately 40,000 acre-ft/yr is assumed. The facility is
expected to include approximately 240 acres of recharge basins, a pumping station and about
three miles of pipeline to convey water from the Oasis Tower to the site. This recharge project
will be subjected to separate environmental review when the project is more thoroughly defined.
The District plans to conduct a demonstration recharge study on District-owned land on the
alluvial fan to determine the feasibility of a large scale facility.
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Groundwater Monitoring Program

As the Plan is implemented, the District's ongoing groundwater monitoring program will play an
integral role in the District's understanding of the basin's response to different plan elements.
The effectiveness of the Plan will be measured against its impacts on groundwater levels, water
quality, and subsidence potential. In addition to continuation of the CVWD/USGS land
subsidence studies, additional monitoring wells will be constructed as part of the program. Data
collected through the monitoring program will enable the District to accurately assess individual
plan elements and their effectiveness in meeting the goals of the Plan.

Cooperative Agreements with Other Agencies

The District, DWA, and Metropolitan have historically worked together on programs which are
mutually beneficial to all three agencies. The exchange program at the Whitewater Spreading
Facility and the advance delivery program are two such examples. Several other programs,
which would provide benefits to both the Coachella Valley and to Metropolitan, are currently
being studied. These programs are designed to provide the Coachella Valley with a firm long-
term water supply and to provide Metropolitan with the dry-year supplies needed to serve its
member agencies. Projects currently under consideration include:

e transfer of a portion of Metropolitan's SWP entitlement to DWA and the District and

e implementation of a conjunctive use program with Metropolitan to store surplus water in
the Valley's groundwater basin during wet periods to be recovered during drought
periods.

Implementation Costs

Each management category-conservation, groundwater recharge, and source substitution-will
have specific implementation costs in addition to the baseline costs associated with the No
Project alternative. The baseline costs include existing water conservation activities, existing
delivery of recycled water to Upper Valley golf courses, and the continued purchase of existing
SWP entitlements for Upper Valley groundwater recharge. In order to spread these
implementation costs over the entire planning period, assumptions were made regarding the
initiation of certain management elements within each category. Conservation activities
primarily involve costs associated with additional manpower, which are included as an operation
and maintenance (O&M) cost. The costs associated with groundwater recharge and source
substitution activities include both capital and O&M costs.

The average annual implementation costs for the preferred alternative throughout the planning
period are illustrated in Figure H. The total capital cost associated with groundwater recharge
and source substitution elements in the preferred alternative is estimated at $180 million. The
average annual costs for each category include capital costs, depreciation of the capital
investment over time, and O&M costs (fixed and variable).
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Figure H
Estimated Total Annual Implementation Cost for the Preferred Alternative
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Financing Mechanisms

Several financing mechanisms are available to provide funding for the Plan including:

e water rates,

e replenishment assessments,

e assessment districts,

e general property taxes,

¢ financing by agencies outside the District,

e grants, and

e developer fees.
It is not possible at this time to predict the specific financing mechanisms that will be applied to
each of the elements of the preferred alternative. Funding will likely be through a combination

of mechanisms that best meet the needs of the Valley’s water users. As appropriate, public input
regarding financing options may be sought as specific items are proposed or constructed.
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Effects on Water User Groups

Until such time as specific financing mechanisms are determined, it is not possible to determine
the exact economic impact on different types of user groups. Table 4 shows the possible
economic effects on several different types of user groups within the Coachella Valley.

Table 4
Economic Effects on Water User Groups

Water User Group Range of Effects

Domestic Water Users (District Wide) $0.05 to $0.20 per hundred cubic feet
Canal Water Users (Lower Valley only) | $0 to $5 per acre foot

Lower Valley Groundwater Users $10 to $40 per acre foot

Upper Valley Groundwater Users $0 to $25 per acre foot

Property Owners $0 to $0.02 per $100 taxable value

Developer Fees $0 to $2,000 per unit
CONCLUSIONS

The Coachella Valley Water Management Plan’s goal is to assure adequate quantities of safe,
high-quality water at the lowest cost to District water users. If the Plan is to succeed, it must be a
living document that is flexible and can be adapted to meet the changing needs of the Coachella
Valley. As management elements are set in place, and results of implementation strategies are
quantified, the Plan will be periodically evaluated to determine how well it is meeting the needs
of the Valley, to consider new information and opportunities, and if needed to make appropriate
adjustments. Along with the Plan, a Program Environmental Impact Report (PEIR) was prepared
that fully discusses the social and environmental impacts of the preferred alternative. The
CVWD Board certified the PEIR in October 2002.

Public forums and workshops were conducted to obtain input from the general public, taxpayers,
water users, local governments, tribal interests, federal and state agencies, and other Colorado
River water users. Based on the results of the public review of the Plan and PEIR, the CVWD
Board adopted the Plan in October 2002.

Actions needed to ensure that the preferred alternative meets the objectives of the Plan require
commitment, consensus, and cooperation from all water users in the Valley. The success of past
water management efforts, coupled with implementation of the recommendations in the
Coachella Valley Water Management Plan, will allow the Coachella Valley to sustain its vibrant
economy and move into the new century with a reliable, affordable, and stable water supply.
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Introduction

PURPOSE OF AND NEED FOR A WATER MANAGEMENT PLAN

Background

Over thousands of years, freshwater inflows from rainfall and snow melt left millions of acre-
feet of high-quality water in the Coachella Valley groundwater basins. As the Valley developed,
this precious resource was tapped to quench the growing thirst of agriculture, golf courses, and
ever-increasing urban demands. Demands quickly increased and for several decades have
annually exceeded the limited natural supplies. This mining of groundwater has resulted in
declining groundwater levels and raised concerns about possible water quality impacts and land
subsidence.

In the early part of the century, farming in the Lower Valley (from Indio to the Salton Sea)
boomed because of the Valley’s warm climate and its seemingly infinite supply of flowing
artesian groundwater. Early settlers soon learned, however, that the supply of high-quality
groundwater was indeed finite. As demand on the groundwater basin increased, groundwater
levels began dropping and artesian wells ceased flowing. The Coachella Valley Water District
(CVWD or District) was formed in 1918 in response to concerns about protecting the Valley’s
water supplies.

The groundwater table in the Lower Valley continued to drop until Colorado River water was
introduced to the Coachella Valley in 1949. Groundwater levels began to rise soon after the first
application of Colorado River water and quickly returned to levels that had existed prior to
agricultural development. The water table remained fairly stable through the early 1980s but
then began to decrease sharply. Groundwater demand had once again exceeded supply, resulting
in decreases in groundwater levels of more than 60 feet in some portions of the Lower Valley.

Development of the Upper Valley (Palm Springs to Indio) has occurred primarily because of the
golf and destination resort industry, which dominates the Upper Valley economy. Around 80 of
the Valley’s approximately 100 golf courses lie in the Upper Valley. In 1925, when the
Coachella Valley’s first golf course was constructed, Palm Springs was a sleepy getaway for the
rich and famous. The cities of Rancho Mirage, Palm Desert, and Indian Wells were not even
wide spots in the road. Today, all of these cities are world-renowned destination resorts.

As golf courses, resorts, and the corresponding population grew, so did the demand on the Upper
Valley’s groundwater. In 1963, the District and the Desert Water Agency (DWA) entered into
agreements to purchase water from the California State Water Project (SWP) to alleviate
declining water tables in the Upper Valley. To avoid the estimated $150 million cost of
constructing a pipeline to bring SWP water to the Coachella Valley, the District and DWA
entered into an exchange agreement with the Metropolitan Water District of Southern California
(Metropolitan) to deliver water to the Valley. Metropolitan takes CVWD and DWA SWP
entitlements while delivering an equivalent amount of Colorado River water to the Coachella
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Valley. The exchanged Colorado River water is percolated into the ground at the District’s
Whitewater River Spreading Facility to replenish the Upper Valley’s groundwater aquifer.

Averaging approximately 50,000 acre-feet per year (acre-ft/yr), more than 1.7 million acre-ft of
Colorado River water has been delivered to the Upper Valley through this exchange since 1973.
An advanced delivery agreement also allows Metropolitan to store excess Colorado River water
in the Upper Valley’s groundwater aquifer. During periods of shortages, Metropolitan uses
CVWD and DWA’s SWP entitlement while CVWD and DWA use the water stored by
Metropolitan in the groundwater basin. Even with this additional supply of water to the Upper
Valley, groundwater levels continue to decline.

Because the amount of groundwater being pumped from the Valley’s groundwater basins
exceeds the amount replenished, the aquifers have been in overdraft for a significant portion of
the last century. Overdraft is a condition of a groundwater basin in which the amount of water
extracted exceeds the amount of water recharging the basin over a period of time (California
Department of Water Resources Bulletin 160-93). The bulletin also defines “the critical
condition of overdraft” as water management practices that would probably result in significant
adverse overdraft-related environmental, social, or economic effects. Water quality degradation
and land subsidence are two examples of such effects.

Effects of Continued Groundwater Overdraft

Continued overdraft will have serious consequences for the Coachella Valley. The immediate
and direct effect will be increased groundwater pumping costs for all water users. Wells will
have to be deepened, larger pumps will have to be installed, and energy costs will increase as
pump lifts increase. Eventually, the need for deeper wells and larger pumps will begin to have
an adverse impact on agriculture, as well as on the cost of water for municipalities, resorts,
homes, and businesses. However, these will not be the most serious effects in the long term.

Continued decline of groundwater levels could result in a substantial and possibly irreversible
degradation of water quality in the groundwater basins. Until now, the Coachella Valley
groundwater basin has provided high-quality water supplies for municipal and agricultural use.
Poor-quality water may come from two sources: (1) downward flow from the degraded upper
aquifers in the Lower Valley and (2) intrusion of highly saline Salton Sea water into the Lower
Valley aquifer. In the Lower Valley, historically high groundwater levels in the Lower Aquifer
have prevented leakage of poor-quality water from the upper aquifers by maintaining an upward
pressure gradient. Rather than leak into the lower aquifers, the degraded water flows into man-
made drains to the Salton Sea. However, reduction of water levels in the lower aquifers allows
for downward leakage of this water and subsequent degradation of water quality.

Located immediately south of Coachella Valley, the Salton Sea has salinity levels 25 percent
higher than that of ocean water. This water is too salty to grow crops, to irrigate golf courses or
lawns, or to drink. Having no outlet, Salton Sea water evaporates, leaving behind more
concentrated salt water. Historically, groundwater pressure levels in the lower aquifers have
been high enough to keep denser Salton Sea water from displacing the high-quality waters in
adjacent freshwater aquifers. Continued decline of groundwater levels may cause high-quality
water to be displaced by salt water. As displacement occurs, wells near the Salton Sea, and
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eventually large areas in the Lower Valley, may become unusable, as they pump saline water.
Once saltwater intrusion occurs, it is extremely expensive, if not impossible, to remove salts
from the groundwater basins. Groundwater currently accounts for about 63 percent of the
Coachella Valley’s total water supply. Saltwater intrusion would result in loss of the
groundwater resource, seriously affecting the Coachella Valley economy.

Continued overdraft also increases the possibility of land subsidence within the Lower Valley.
As groundwater is removed from the lower Coachella Valley groundwater aquifers, the soil
begins to compress from the weight of the ground above, causing subsidence. Subsidence can
cause ground fissures and can damage buildings, homes, sidewalks, streets, and buried pipelines
— all of the structures that make the valley livable. Within the Lower Valley, subsidence may
have occurred in the late 1940s after a significant decline in groundwater over a 30-year period
(Ikehara et al. 1997). If groundwater levels continue to decline in the Lower Valley, the
potential for subsidence will increase dramatically.

Action Required by Coachella Valley Water District

It is clear that the continued decline of groundwater levels is unacceptable. The District is
charged with providing a reliable, safe water supply to its area of the Valley now and in the
future. In order to fulfill its obligations to Valley residents, the District must take action to
prevent continuing decline of groundwater levels and degradation of water quality. A
comprehensive water management plan will guide the District in its efforts to prevent
groundwater level decline, protect water quality, prevent subsidence, and expand its water
conservation programs.

WATER MANAGEMENT PLAN PROCESS

To meet its responsibilities for ensuring that there are adequate water supplies in the future, the
District initiated a planning process in the early 1990s. The process initially addressed the
Lower Valley. In 1995, it was expanded to include the entire Coachella Valley. The resulting
Water Management Plan (Plan) is the product of that process.

Goals and Objectives of Water Management Plan
The District’s overall goal is to assure adequate quantities of safe, high-quality water at the

lowest cost to Coachella Valley water users. In order to meet this goal, four objectives have
been identified for the Water Management Plan:

¢ climinate groundwater overdraft and its associated adverse impacts, including:
e decreasing groundwater basin storage,
e declining groundwater levels,
e Jand subsidence, and

e water quality degradation,
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e maximize conjunctive use opportunities,
e minimize adverse economic impacts to Coachella Valley water users, and

e minimize environmental impacts.

These objectives provide the basis for evaluating various management alternatives.

Formulation of Plan Alternatives

The District staff and consultants conducted several brainstorming sessions to identify potential
water management elements for inclusion in the Plan. Potential elements were considered
without regard to cost, potential environmental impact, technical feasibility, or other
considerations. Additional input was obtained through public meetings with local Indian tribes,
state and federal agencies, regional and local governments, and other interested and affected
parties, and the public at large resulting in additional potential management elements for
consideration.

Potential management elements were subsequently organized into four categories: pumping
restrictions, demand management, source augmentation, and source substitution. Each of the
potential management elements was rated based on the element’s ability to reduce overdraft,
technical feasibility, potential environmental impacts, costs, legal and regulatory factors, and
regional economic impacts. The elements then underwent a screening process in order to
determine which elements would be included in the Plan alternatives described in Section 5. An
expanded description of the element screening and alternative formulation process is contained
in Appendix B.

Ultimately, four alternative management scenarios were developed.

e Alternative 1 — No Project: required by CEQA regulations.

e Alternative 2 — Pumping Restrictions by Adjudication: court ordered restrictions
imposed through a process in which water rights of the basin are allotted to individual
groundwater pumpers.

e Alternative 3 — Management of Demand and Maximization of Local Resources:
manages demand through aggressive water conservation measures and maximizes the use of
local water resources.

e Alternative 4 — Combination Alternative: a combination of the most feasible and cost
effective elements identified at the conclusion of the potential management alternative
screening process.

Evaluation of Alternatives

Each alternative was evaluated based on its ability to meet the stated goals and objectives of the
Plan. To assist in evaluating the alternative plans, the District developed a computerized three-
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dimensional groundwater flow model for the Coachella Valley. The model was subjected to a
scientific peer-review by leading groundwater experts to verify its formulation and operation.
Appendix C contains additional information on the groundwater model. The evaluation process,
which is described in Section 6, indicated that Alternative 4 best meets the Plan’s goals and
objectives and has been selected as the preferred alternative.

Public Review and Environmental Considerations

The Plan is subject to review under the California Environmental Quality Act (CEQA). To
comply with CEQA, the District prepared a Program Environmental Impact Report (PEIR) to
evaluate the environmental impacts of the Plan and to identify environmental mitigation, as
appropriate. The PEIR evaluates a series of actions that are part of one large project and are
related either geographically or as parts of a chain of contemplated actions.

There are several advantages to a PEIR. First, it can provide a more detailed consideration of
overall effects and alternatives than would be practical for an environmental impact report (EIR)
on an individual action. Second, it ensures consideration of cumulative impacts that might be
slighted in a project-level EIR. Next, it avoids duplicate consideration of basic policy issues.
Fourth, it allows the District to assess broad policy alternatives and program-wide mitigation
measures at the beginning of the program, when the District has greater flexibility to deal with
basic problems or cumulative impacts.

Subsequent activities that are implemented as part of the Plan will be examined in the light of the
PEIR to determine whether additional environmental documentation must be prepared. If a
future activity has effects that were not examined in the PEIR, a new initial study will be
prepared leading to either a project-specific EIR or a negative declaration. If the District finds
that no new effects occur or no new mitigation measures will be required, the District can
approve the activity as being within the scope of the project covered by the PEIR, and no new
environmental document would be required. If a subsequent EIR or negative declaration is
required, the PEIR can be incorporated by reference, and the later document will focus solely on
any new effects which had not been considered before.

Agencies responsible for environmental permitting are expected to use the PEIR in their
decision-making process for the consideration of permits or approvals within their jurisdictions.
Initial contacts with these agencies were made through the Notice of Preparation (NOP) process
outlined in the state CEQA guidelines. Recipients of the NOP were notified that a PEIR is being
prepared for the proposed project and were given an opportunity to express their concerns and to
identify issues to be addressed in the PEIR. The NOP and responses to it are included in an
appendix to the PEIR. A public scoping meeting was held on November 29, 1995 to receive oral
comments from the public on the contents and level of detail of the PEIR.

The draft PEIR was released to all interested public agencies and individuals for review and
comment for a 45-day review period that concluded on August 9, 2002. As part of the public
review process, the District held two public hearings on August 5 and 6, 2002 to solicit citizen
and agency input. The CVWD Board of Directors certified the Final PEIR on October 8, 2002.
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Financing

The District is committed to providing value to its customers. There are substantial long-term
costs to the community of not managing and meeting future water needs including water quality
degradation and subsidence. To prevent these adverse effects, the entire community should
share in the costs of prevention.

Although no specific policies regarding financing of Plan elements have been determined, the
District is committed to meeting customer needs in an efficient, effective, and equitable manner.
Long-range plans for infrastructure improvements will be balanced against the ability to finance
the improvements. Equity is also key to financing Plan elements. No user group should
underwrite the costs of other groups.

Water rates are one possible source of funding for many elements of the Plan. Other potential
sources include replenishment assessments on groundwater pumpers, formation of local
assessment districts, general property taxes, agencies outside the District via cooperative water
development and management programs, and grants. All potential sources of funding will be
considered for each Plan element while maintaining balance among 1) least costs, 2) the
customers willingness to pay for a particular element, and 3) equity among user groups.

PARALLEL PROCESS REGARDING WATER SUPPLY

At the same time that the Coachella Valley Water Management Plan was being developed,
negotiations were underway between California water agencies to develop a plan to determine
how California will reduce its use of Colorado River water from over 5.0 million acre-ft/yr to the
4.4 million acre-ft/yr that is the basic California entitlement.

California’s Colorado Water Use Plan

An integral part of California’s Colorado Water Use Plan involves transfer of Colorado River
water from agricultural to urban agencies (Colorado River Board of California, 2000). Such
transfers, in turn, will require quantification of the entitlements of the agricultural agencies
proposing to make such transfers in order to establish a baseline from which the amount of
transfers can be measured. Currently, the California agricultural agencies’ entitlements are
prioritized but are not quantified in terms of actual amounts or volumes.

Under the 1931 Seven Party Agreement, which divides California’s share of Colorado River
water among seven California agencies, the agricultural agencies are collectively entitled to the
first 3.85 million acre-ft of California’s 4.4 million acre-ft annual Colorado River entitlement.
Palo Verde Irrigation District has the first priority for the amount needed to irrigate 104,500
acres in the Palo Verde Valley, the Yuma Project has the second priority for water to irrigate up
to 25,000 acres, and the third priority is held by the Imperial Irrigation District and the Coachella
Valley Water District (and Palo Verde Irrigation District for its Mesa lands) for the irrigation of
lands in the Imperial and Coachella Valleys.

Thus, CVWD shares the third priority with IID, but, by reason of a 1934 Agreement between the
two agencies, IID has the first option to take as much third priority water as it can put to
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reasonable and beneficial use within its service area, a senior right which put CVWD’s Colorado
River water supply at risk.

Quantification Settlement Agreement

A tentative agreement reached between CVWD, IID, and Metropolitan would quantify I1ID’s
share of the third priority at 3.1 million acre-ft and Coachella’s share at 330,000 acre-ft. The
tentative agreement further provides additional Colorado River water to Coachella from shares of
IID and Metropolitan. The total ultimately available to CVWD would be an average of 456,000
acre-ft/yr during the lifetime of the agreement known as the “Quantification Settlement
Agreement.” Under the Quantification Settlement Agreement, Coachella’s share of Colorado
River water would be a reliable supply rather than one that could be at risk.

As mentioned above, the Quantification Settlement Agreement is a necessary part of the
California’s Colorado River Water Use Plan, which is literally required by law to be
implemented. For that reason, the preferred alternative assumes that CVWD’s entitlement to
Colorado River water will be realized in the amounts and according to the build-up schedule set
out in the Key Terms for Quantification Settlement.

With ultimate build-up of Colorado River water entitlement occurring under the Quantification
Settlement Agreement in 2033, the planning period in the Water Management Plan looks at near
term (through 2015) and long-term (2015 through 2035) time frames. The emphasis of the Plan
is on the near term since a new set of circumstances may exist beyond 2015 with respect to
economics, population growth, water demands, potential water supply sources, and other factors
affecting the Valley’s future. As necessary, a significant change in circumstances will be
evaluated and incorporated into Plan updates.

PLAN CONTENTS

In addition to this introductory section, the Plan includes the following sections:

Section 2 - The Coachella Valley
This section provides a general description of the Coachella Valley, the Coachella Valley
Water District, and the environmental resources of the Coachella Valley.

Section 3 - Historic Water Management
This section provides a discussion of the historic water management activities in the
Coachella Valley and the impacts on groundwater overdraft, water quality, subsidence,
and saltwater intrusion.

Section 4 - Baseline Conditions - No Project
This section provides a detailed description of the water management activities associated
with Alternative 1, the No Project alternative. This section includes demand and supply
projections and subsequent impacts on groundwater overdraft, water quality, subsidence,
and saltwater intrusion if a water management plan is not adopted.
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Section 5 - Water Management Plan Alternatives
This section presents descriptions of the alternative water management strategies
developed to meet the objectives of the Plan. The alternatives look at water management
from different conceptual viewpoints with the intent of achieving the goals of the Plan in
a timely, cost-effective, and environmentally responsible manner.

Section 6 - Evaluation of Alternatives
This section outlines the process, criteria, and results associated with the evaluation and
selection of the preferred alternative.

Section 7 - Implementation of Preferred Alternative
This section describes the strategy for implementation of the preferred alternative.
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The Coachella Valley

The Coachella Valley lies in the northwestern portion of a great valley, the Salton Trough, which
extends from the Gulf of California in Mexico northwesterly to the Cabazon area. The Colorado
River intersects this trough about midway, and its delta has formed a barrier between the Gulf of
California and the Coachella and Imperial valleys. The Coachella Valley is ringed with
mountains on three sides. On the north and west sides are the San Bernardino Mountains, San
Jacinto, and Santa Rosa, which rise more than 10,000 feet above mean sea level (MSL). To the
northeast and east are the Little San Bernardino Mountains, which attain elevations of 5,500 feet
above MSL (see Figure 2-A).

The Plan study area is defined as the Coachella Valley floor, from the surface water divide near
the northwest end of the Valley (San Gorgonio Pass) to the Salton Sea at the southeastern end.
The Banning and San Andreas faults bound the area to the north and east, backed by the Indio
Hills and Little San Bernardino Mountains. The Desert Hot Springs area overlies the Mission
Creek subbasin that is northeast of the Banning Fault. Although somewhat hydrologically
connected to the Plan study area, the Mission Creek subbasin is being studied separately in a
joint effort by CVWD, DWA, and Mission Springs Water District.

For purposes of the Plan, the Coachella Valley is divided into the Upper Valley and Lower
Valley. Geographically, the Lower Valley is southeast of a line extending from Washington
Street and Point Happy northeast to the Indio Hills near Jefferson Street, and the Upper Valley is
northwest of this line (see Figure 2-A).

DEVELOPMENT OF THE COACHELLA VALLEY

The principal economic base of the Upper Valley is resort development associated with golf
courses, which began in 1926. The economic base for the Lower Valley is dominated by
agriculture. These two economic sectors also drive water demands and the need for water supply
management in both the Upper and Lower Valleys.

Upper Valley

The Upper Valley, largely undeveloped prior to World War II, now includes open space, urban
areas, and extensive resort development. The Upper Valley includes the cities of Palm Springs,
Cathedral City, Rancho Mirage, Palm Desert, Indian Wells, and Desert Hot Springs, along with
the unincorporated communities of Thousand Palms, Garnet, North Palm Springs, and
Whitewater. These communities include major resort destinations with hotels, restaurants,
shopping areas, major residential developments, celebrity homes, and approximately 80 golf
courses. In 1994, the last time the economic contributions of tourism were calculated by local
agencies, approximately 3.6 million visitors to the Upper Valley contributed more than $1.1
billion to the regional economy (Source: Palm Springs Resort and Convention Bureau).
Portions of the Upper Valley lands are Indian-owned and contain several reservations. Casinos
on Indian land are located near Cabazon and Palm Springs.
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Lower Valley

The economic base of the Lower Valley was established in the late 19th century by mining and
railroading. The development of deep-well drilling techniques advanced the settlement of the
Lower Valley, which includes the cities of La Quinta, Indio, and Coachella; and three
unincorporated communities, Thermal, Bermuda Dunes, and Mecca. Economical well-drilling
methods and pumping machinery reduced the cost of water supply, and farming activities in the
Lower Valley expanded rapidly.

Completion of the Coachella Canal by the U.S. Bureau of Reclamation (Reclamation) in 1949
resulted in further expansion of irrigated farming. In 1948, about 23,000 acres were under
irrigation. By 1964, irrigated acreage exceeded 50,000 acres (Department of Water Resources
1964), and, in 1999, there were 72,800 irrigated acres (CVWD 1999). Principal fruit crops are
dates, table grapes, grapefruit, lemons and limes, oranges and tangerines, and watermelons.
Corn, lettuce, carrots, broccoli, beans, onions, bell peppers, and squash are the principal
vegetables. The Lower Valley also has fish farms and greenhouses, which have located there
because warm groundwater in a geothermal area is beneficial to their operations. Agriculture is
now the mainstay of the economy in the Lower Valley. In calendar year 1999, the District
delivered Coachella Canal water to 72,800 acres with a value of product of $570 million or
$7,832 per acre (CVWD 1999). Most of this production was in the Lower Valley.

In 1992, the gross value per irrigated acre of the Coachella Valley ranked fourth among all
projects in the western United States being supplied irrigation water by Reclamation.
Comparisons of the average gross value per acre with other areas in California and the western
United States are provided in Table 2-1.

Table 2-1
Comparison of Gross Crop Values for Selected Areas
in the Western United States

Project Gross Crop Value per Irrigated Acre

Top four irrigation projects:

Traction Ranch - Casper (California) $11,475

Centerville - Duell Creek (Utah) $11,250

Greater Wenatchee Division (Washington) $ 9,075

Coachella Valley $ 6,286
Other projects:

Yuma Project, Arizona - California $3,345

Welton Mohawk, Arizona $1,803

Salt River Project, Arizona $1,787

Imperial Irrigation District $1,036

Central Arizona Project § 868

1992 Summary Statistics, Water, Land, and Related Data; U.S. Bureau of Reclamation
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Figure 2-A
Study Area
Montgomery Watson file: d:\prj\adc\ringel\manage\figll.dgn
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In addition to the agricultural economy, urban development is increasing in the Lower Valley.
Golf courses in the northern portion of the Lower Valley have expanded dramatically in recent
years and are projected to continue growing in the future. In addition, two Indian-owned
casinos, located near Indio, also contribute to the Lower Valley economy.

Demographic Overview

There are approximately 330,000 permanent residents living in over 107,000 households in the
Coachella Valley. About 75 percent of Valley residents lived in one of the nine incorporated
cities, while the other 25 percent lived in unincorporated portions of the Valley. Palm Springs
and Indio were the two largest cities, each with a population exceeding 48,000 residents.
Table 2-2 summarizes the 2000 population distribution in the Valley according to projections
prepared by the Southern California Association of Government’s and used by the Coachella
Valley Association of Governments.

Table 2-2
Coachella Valley Resident Population, 2000
Communities Population
Cathedral City 38,844
Coachella 22,925
Desert Hot Springs 18,158
Indian Wells 3,540
Indio 48,535
La Quinta 21,489
Palm Desert 32,349
Palm Springs 48,257
Rancho Mirage 12,846
Unincorporated 82,594
Total 329,537

Source: SCAG, 1998.

A portion of the population shown in Table 2-2, including all of Desert Hot Springs and portions
of other Upper Valley areas, lives outside the study area for the Water Management Plan. Based
on analysis of population distribution by census tract, the year 2000 population within the study
area 1s estimated at about 284,700 residents.

In addition to the permanent population, the Coachella Valley is also home to a large number of
seasonal residents who own second homes in the area. The seasonal resident population has
been estimated at approximately 117,000 (Economic Overview of the Coachella Valley,
Wheeler’s, 2000). BBC Research and Consulting (2000) estimates that there are roughly 52,000
second homes in the Coachella Valley.

The Coachella Valley is expected to continue to experience substantial population growth during
the planning period. Projections produced by the Coachella Valley Association of Governments
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and the Southern California Association of Governments indicate that by year 2020 the Valley’s
population is expected to grow to nearly 490,000 permanent residents. The projected average
annual growth rate between 2000 and 2020 is nearly 2.0 percent, with the most rapid growth
expected to take place in the Lower Valley. Continued growth in seasonal residences is also
likely.

For purposes of the Water Management Plan, the CVAG population growth projections have
been extended from 2020 to 2035 based on the average annual population increase projected
between 2015 and 2020. Table 2-3 summarizes demographic conditions in the Coachella Valley
in 2000, 2020 and 2035.

Table 2-3
Demographic Conditions in the Coachella Valley
Year
Statistic
2000 2020 2035
Permanent Population (entire Valley) 329,500 490,000 634,000
Permanent Population (study area) 284,700 414,200 528,800
Households 107,100 164,000 213,000
Seasonal Population 117,000 174,000 225,000
Seasonal Residences 52,000 77,000 100,000

Source: SCAG, 1998; Wheelers, Montgomery Watson and BBC estimates, 2000.

Employment

There are currently between 135,000 and 140,000 jobs located in the Coachella Valley (CVAG,
1998). CVAG projects that employment in the Valley will increase to about 200,000 jobs by
2020. Like the demographic estimates described previously, estimates of employment in the
Valley are approximations, since sub-county economic and demographic statistics are not
regularly compiled by state or federal sources.

The Palm Springs Department of Economic Development has produced an estimate of the
number of Coachella Valley jobs by industrial classification. This estimate is depicted and
compared with the average composition of employment throughout Riverside County and the
state of California in Table 2-4.

Compared with the state as a whole, the Coachella Valley economy has a substantially larger
proportion of jobs in agriculture, construction, retail trade and services and a comparatively
small proportion of jobs in manufacturing, wholesale trade and government. These differences
are consistent with an economy in the Coachella Valley that is largely driven by tourism and
agriculture and that also is experiencing robust growth in both permanent and seasonal housing.
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Table 2-4

Estimated Distribution of Coachella Valley Employment by Sector

Coachella Riverside California
Component Valley County Average

(%) (%) (%)
Agriculture & Mining 7.1 5.8 4.0
Construction 6.6 7.8 4.7
Manufacturing 3.1 8.8 11.2
Transportation, Communication 4.4 3.1 4.5
Wholesale Trade 3.1 3.1 4.5
Retail Trade 21.2 18.8 15.9
Fire 7.1 6.9 8.0
Services 40.7 30.9 33.7
Government 6.6 14.8 13.3
TOTAL 99.9%* 100.0 99.8*

*Sum does not equal 100 due to rounding. Source: Coachella Valley Economic Partnership, Regional Economic

Information System, 1997 data.

Indian Trust Assets

Most lands within the Coachella Valley are either private lands or public lands administered by
the U.S. Bureau of Land Management (BLM). Indian trust assets are interests held in trust by
the United States for Indian individuals and tribes.

A number of Indian land reservations are located within the Coachella Valley. Major Indian
reservation lands include Torres Martinez Indian Reservation, Cabazon Indian Reservation,
Augustine Indian Reservation, Agua-Caliente Indian Reservation, and 29 Palms Reservation.
For this Plan, no distinctions are made among Indian trust assets and other lands within District
boundaries. Table 2-5 indicates the approximate acreage of reservation lands within the study

arca.

Table 2-5
Approximate Indian Reservation Acreage

Tribe Acres
Agua Caliente 23,200
Augustine 502
Cabazon 1,374
Torres Martinez 24,024
29 Palms 240
Total 49,340

CVWD WATER MANAGEMENT PLAN
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COACHELLA VALLEY WATER DISTRICT

Early in this century, the Imperial Valley agricultural industry was growing and needed
additional water. Imperial Valley farmers conceived a plan to tap the Whitewater River and
export water from the Coachella Valley. Although the project did not materialize, the possibility
of losing a valuable resource prompted the organization of the Coachella Valley County Water
District to conserve and protect the water of the Coachella Valley and to develop a supplemental
water source for irrigation. This supplemental source became Colorado River water delivered to
the Lower Valley via the Coachella Branch of the All American Canal. Improvement District
No. 1 (ID-1) was established to include the irrigable land provided with Colorado River water.
The District’s contract with Reclamation restricts Colorado River water use to beneficial uses for
lands within ID-1.

The Coachella Valley Water District was formed in January 1918 under the California Water
Code provisions of the County Water District Act. The Coachella Valley Stormwater District
was formed in 1915. The two districts merged in 1937. The District now encompasses
approximately 637,000 acres, mostly within Riverside County, but also extending into northern
Imperial and San Diego Counties.

District Services

The water-related services provided by the District to most of the Coachella Valley include
irrigation water delivery and conservation, domestic water delivery and conservation, wastewater
reclamation and recycling, stormwater protection, agricultural drainage, water education, and
groundwater recharge.

Irrigation Water Delivery and Conservation

The District’s Colorado River irrigation distribution system was built to include conservation
measures unheard of in the 1940s and rarely used elsewhere even today. Unique to that initial
system was a pipeline distribution system, a pipeline drainage system, and metered deliveries to
every farm. Of the Colorado River water reaching the Coachella Valley, 98.5 percent (or
approximately 300,000 acre-ft/yr) is delivered to farmers. Several water conservation and
management activities are incorporated into the District’s irrigation distribution system.

e The Coachella Branch of the All American Canal was concrete-lined within the District’s
water service area.

e A network of nearly 500 miles of distribution system consists entirely of buried pipeline to
eliminate seepage and evaporation losses.

e The District’s system was designed to prevent tail water by eliminating a place for it to be
collected. District drains are mostly buried, perforated pipelines that require water to
penetrate the soil for collection.

e In 1968, the District built Lake Cahuilla to provide a place to store Colorado River water, to
meet changing needs, and to avoid wasteful spills.
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In the mid-1960s, the District placed the canal system under telemetry control, allowing
operators to monitor and control water delivery facilities throughout a 1,000-square-mile area
around the clock from District headquarters. If more water is in a farm delivery system than
can be used by the farmers on that system, an alarm sounds so the water can be cut back
before significant waste occurs.

Aquatic weeds clog canals which slow the water and increase losses through
evapotranspiration and plugging meters and pipelines. The District has achieved complete
control of aquatic vegetation through stocking of triploid grass carp in the Coachella Canal.

Coachella Valley farmers have been at the forefront in the use of water-efficient irrigation
techniques such as drip. This technique has shown water savings of up to 60 percent. More
than 50 percent of the irrigated acreage in ID-1 is irrigated by drip systems. To facilitate
irrigation, landowners have constructed more than 250 water-regulation reservoirs.

The District has encouraged and supported the study of optimal irrigation and drainage
techniques.

In 1997, the District restructured its water-ordering procedures to allow water to be turned on
and off at any time. Previous District procedures required orders to be placed well in
advance and allowed for turn-ons and turn-offs only at certain times of the day. This
procedure has increased operational flexibility for irrigators and increased efficiency.

Domestic Water Delivery and Conservation

The District provides domestic water for nearly 192,000 Coachella Valley residents (CVWD
1999). The distribution system includes 63 reservoirs, over 1,600 miles of pipelines, and 92
domestic wells.

More than half of residential and commercial construction in the Coachella Valley is
relatively recent and includes water-conserving plumbing.

To demonstrate low-water-use plants, the District maintains a xeriscape demonstration
garden at its headquarters and at the Palm Desert facility. These gardens of native plants
employ the most water-efficient irrigation techniques available.

An Internet Web page (www.cvwd.org) is maintained by the District. The District Web site
provides frequently updated Coachella Valley weather conditions, a description of the
Valley’s water resources, information on the District’s functions, and a guide to Coachella
Valley landscaping, including the use of native plants.

The District also provides water audits to farms, golf courses and homeowner associations.
Significant savings on water use have been realized because of these audits. The audit brings
wasteful water use to the attention of the user and provides recommendations for greater
efficiency. The District provides landscape workshops for homeowners. Reviews of
landscape plans for major housing and commercial developments are now a part of the
subdivision review process in Coachella Valley cities.
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e Homeowner associations have saved as much as 50 percent on water bills after updating and
modifying their irrigation systems. The District has set aside $500,000 to issue loans to
homeowner associations at 3 percent interest over a five-year loan period. The District
requires only that the large-scale water users be audited to confirm that there is a potential for
at least a 30 percent water savings.

Wastewater Reclamation and Recycling

Sanitation service became a District responsibility in 1968, when it acquired the Palm Desert
Country Club Wastewater Reclamation Plant and domestic water system. Presently, this plant,
along with similar facilities near Palm Desert, Thermal, North Shore, Bombay Beach, and
Thousand Palms, allows the District to provide sanitation service to most of the areas that it
serves with domestic water. The District’s two largest wastewater reclamation plants (WRPs),
Palm Desert and Mid-Valley, are projected to treat 20 million gallons per day by 2015. The
Palm Desert Regional WRP serves the communities of Indian Wells, Palm Desert, and Rancho
Mirage as well as a portion of Cathedral City. The other major facility, the Mid-Valley WRP
(WRP-4) located near Thermal, became operational in 1986 and allows the District to serve
communities from La Quinta to Mecca.

One golf course has been irrigated with recycled water from the Palm Desert Country Club WRP
since the early 1960s. Today, the District recycles treated water from three WRPs to irrigate
several golf courses and homeowner associations and is negotiating with others.

Stormwater Protection

The District provides regional flood protection for the portion of the Coachella Valley within the
District’s stormwater unit, extending from Cathedral City to Salton City. The stormwater unit
includes 59 percent (375,658 acres) of the land within the general District boundary (637,634
acres). The annual budget (FY1999) for the stormwater unit is about $7,132,000, funded mostly
by a general property tax (CVWD 1999).

The stormwater facilities operated and maintained by the District include:

the Whitewater River Stormwater Channel,

e the Coachella Valley Stormwater Channel,

e the West side dike system,

o the East side dike system,

e 15 cove community channels from Rancho Mirage to La Quinta,
e Cove community basins,

e Lower Valley stormwater channels in the agricultural areas, and
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e Detention channels that drain water impounded behind the dikes.

The District’s Capital Improvement Program, which has annual expenditures in the millions,
improves and adds to these facilities and provides protection for those areas that do not currently
have standard flood protection.

The District reviews proposed developments in the unincorporated areas of the Valley regarding
their flood risk and protection. Developments are reviewed for their impact on District facilities
and may require installation of new flood-protection facilities. Facilities proposed by developers
are reviewed for adequacy, and agreements for inclusion in the District-maintained system are
negotiated. If development is proposed within Federal Emergency Management Agency flood
zones, flood plain management reviews are conducted to ensure compliance with federal, state,
and county laws, ordinances, and guidelines.

Agricultural Drainage

Supplemental water brought into the Lower Coachella Valley for irrigation has resulted in a high
groundwater table within the semi-perched zone that could saturate the root zone of crops and
stifle growth or eliminate crop production. The semi-perched zone lies above the Upper aquifer
and extends to the ground surface. Irrigation also concentrates salts in drainage waters as salts
are leached from soils. Therefore, a drainage system is necessary for much of the Lower Valley.

The District operates and maintains a collector system of 166 miles of pipe ranging in size from
18 inches to 72 inches, along with 21 miles of open ditches, to serve as a drainage network for
irrigated lands. All agricultural drains empty into the CVSC except those at the southern end of
the Valley, which flow directly to the Salton Sea. This system serves nearly 38,000 acres and
receives water from more than 2,293 miles of on-farm drain lines (CVWD 1999).

Water Education

The District’s education efforts concentrate on water safety and outside water use. Two certified
teachers on staff reach out to thousands of children annually with CVWD’s “wise water use”
message. A water management specialist on staff works with country clubs, cities, and major
developers to encourage the use of water-efficient plants and water-conserving landscape
irrigation techniques. District staff and Eric Johnson, one of California’s leading desert
landscape experts, developed Lush and Efficient: A Guide to Coachella Valley Landscaping
specifically to aid Coachella Valley residents. Newsletters and other printed material promoting
the wise use of water are published regularly.

Groundwater Recharge

The District has been recharging the groundwater basin in the Upper Valley since 1919, first
with local water and later with imported water. With the introduction of the SWP, the District
became one of 29 contractors for Northern California water. The DWA, in the west end of the
Valley, also is an SWP contractor. With no pipeline in place to get SWP water to the valley, the
two local agencies worked out an agreement with Metropolitan to trade, on an acre-foot-for-acre-
foot basis, Coachella Valley’s SWP water for a like amount of Metropolitan’s Colorado River
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water. Metropolitan’s Colorado River Aqueduct is tapped where it crosses the Whitewater
River, and the exchange water is diverted to a series of 19 District ponds, where it percolates to
replenish groundwater. In 1973, the District and DWA started spreading the water exchanged
with Metropolitan. More than 1.7 million acre-ft of Colorado River water have been delivered
through the SWP Exchange program since its inception in 1973.

In 1984, CVWD and DWA executed an advance delivery agreement with Metropolitan to
recharge additional Colorado River supplies in the Upper Valley during periods of surplus water
availability in the Colorado River Basin. These pre-deliveries, which also were released to the
Whitewater River and recharged in the Upper Valley, amounted to over 650,000 acre-ft of
exchange water released to the Whitewater River between 1985 through 1987. As of 1999, a
total of about 290,300 acre-ft of Colorado River water was stored in the groundwater reservoir.
Metropolitan will later use the banked supplies during periods of future water shortage in
Southern California. When Metropolitan requires the stored water, it will take its Colorado
supplies and CVWD’s and DWA’s SWP entitlements for as long as necessary, or until the
banked quantity of the allotment is exhausted. CVWD and DWA, in turn, will pump the
previously stored water from the basin. However, until the banked water is needed, CVWD and
DWA benefit by higher groundwater levels and lower pumping costs. CVWD also has
contracted with the U.S. Bureau of Reclamation (Reclamation) to take surplus Colorado River
water, when available, for storage in the Upper Valley. In addition, the District purchases SWP
water on the spot market as available. This water is also exchanged with Metropolitan for
Colorado River water and used for Upper Valley groundwater recharge.

In 1995, the District began a pilot recharge program at a site west of Dike No. 4 and south of
Lake Cahuilla in the Lower Valley. The objective of the program is to determine whether
groundwater could be recharged at this site to the benefit of the Lower Valley. Most of the
Lower Valley is underlain by a clay layer that limits the exchange of water between the Upper
and Lower aquifers. The geologic information indicates that a recharge site at Dike No. 4 is
sufficiently far away from the main clay layer to allow groundwater recharge to the Lower
aquifer, which is the principal aquifer supplying agricultural water to the Lower Valley.
Through June of 1998, approximately 1,800 acre-ft of water had been recharged experimentally
at this site. This small amount of water did not have a measurable impact on groundwater levels.
However, the pilot program indicates that recharge is feasible. In 1998, the District expanded the
groundwater recharge project at Dike No. 4 to include two 3-acre ponds to evaluate recharge on
a larger scale. This project is discussed in Section 5.

District Finances

CVWD finances its functions from six principal revenue sources: water sales, service charges,
availability charges, taxes, interest, and other revenues. For the fiscal year ending June 30, 1999,
CVWD had total revenues in excess of $89 million as shown in Figure 2-B.

Approximately 41 percent of total revenues are derived from water sales of which 87 percent is
from domestic water sales with the remainder from Canal water sales. Property taxes represent
the second largest source of income providing 22 percent of revenues. Service and availability
charges together provide about 18 percent of revenues. Interest and other revenues provide
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about 19 percent of revenues. A large source of other revenues is Upper Valley groundwater
replenishment assessment fees.

Figure 2-B
Total Revenues by Source — Fiscal Year 1998-99

Total Revenues: 2%
$89,055,637 8%

1%

Availability
Charges

Other

Revenue
41%

Water Sales

Service
Charges

16%

22%

Operational expenditures are presented in terms of (1) District function and (2) expenditure
category. Figure 2-C presents District expenditures by function. This chart indicates that 41
percent of annual expenditures are for domestic water service. Sanitation services are the second
largest area of expenditure accounting for 23 percent of the total. General expenditures consist
of 20 percent of the total and predominantly include the purchase of SWP water for Upper
Valley replenishment. Agricultural irrigation and stormwater services each account for 8 percent
of total expenditures.

As shown in Figure 2-D, District expenditures by category, operations and maintenance costs
and engineering, administrative and general expenses account for about 28 and 34 percent of
annual expenditures, respectively. Contract and bond payments including purchase of SWP
water also account for about 19 percent of expenditures. New construction accounts for about 12
percent of annual expenditures. In FY 1999, almost 7 percent of the annual expenditures were
funded from District reserves, most of which was for the one-time purchase of additional SWP
water for storage and future use.
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Figure 2-C
Total Expenditures by District Function — Fiscal Year 1998-99
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Figure 2-D
Total Expenditures by Category — Fiscal Year 1998-99
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ENVIRONMENTAL RESOURCES

The environmental resources of the Coachella Valley, including ecology and wildlife, the Salton
Sea, and groundwater resources, are briefly described in this section. A full description of the
environmental resources is included in the accompanying PEIR, which addresses the
environmental resources of the valley and the impacts of the Plan on those resources.

Coachella Valley Ecology and Wildlife

Biologically, the undeveloped portions of the Coachella Valley are characterized as Colorado
desert scrub, sand dune, desert riparian, fan palm oasis, and marsh vegetation communities.
Intact natural desert, dune, riparian, and marsh ecosystems may support relatively high wildlife
species diversity, including species listed, or proposed for listing, as sensitive. The California
Natural Diversity Data Base (NDDB) listings provided 149 site records for 31 sensitive species
or habitats in the Coachella Valley. A review of existing literature records, field guides, and
other resource agency listings of sensitive species indicates numerous additional species of
concern on the Valley floor.

Freshwater-wetland and riparian habitats within the Coachella Valley Stormwater Channel
(CVSC) may support sensitive species, many of which are migratory birds. Certain other
agricultural drains also support populations of the endangered desert pupfish, a species listed as
endangered by California and the federal government. The extensive freshwater marshes at the
terminus of the CVSC (the north end of the Salton Sea) have provided important nesting,
sheltering, and feeding resources for resident and migratory waterfowl, including federally listed
threatened and endangered species. Continually rising Salton Sea levels and salinity
concentrations have significantly damaged these marshes. The principal threat to desert-floor
biological resources in the valley is continued urban and resort development. In response, three
fringe-toed lizard reserves have been established for that endangered species in the Valley, and a
Coachella Valley multi-species habitat conservation plan is under way.

Salton Sea

The Salton Sea is a closed basin of saline water that occupies the bottom of the Salton Sink, a
topographic low that divides the Coachella Valley from the Imperial Valley. The Sea has existed
in various states in the past. The present day Salton Sea was recreated between 1905 and 1907,
when uncontrolled flooding caused the Colorado River to leave its channel and drain into the
Salton Sink rather than the Gulf of California. After two years, the river was diverted to its
former course. Due to evaporation, the Salton Sea has receded substantially since 1905, and its
salinity has increased. Other than occasional flash floods, the Sea’s principal sources of water
since then have been farm drainage and domestic and industrial wastewater from the Imperial,
Coachella, and Mexicali Valleys.

The Salton Sea, the largest inland surface water body entirely within the boundaries of the state
of California, is about 25 percent saltier than ocean water. Of the many marine fishes stocked in
the Salton Sea, three have survived to become popular game fish. Because the Salton Sea has no
natural outlet other than evaporation, its salinity has been increasing. There is concern that the
Salton Sea will someday be unable to sustain fish life.

CVWD WATER MANAGEMENT PLAN PAGE 2-15



Section 2 — The Coachella Valley

The Salton Sea Authority was established in 1993 to assess the conditions in the sea, to develop
alternatives for addressing problems, to perform environmental evaluations of alternatives, and
to select an approach and develop funding for implementation. The Salton Sea Authority is
comprised of representatives of CVWD, Imperial Irrigation District, Riverside County Board of
Supervisors, Imperial County Board of Supervisors, and several ex-officio members.

Groundwater Resources

The Coachella Valley’s groundwater basin extends from the northwest edge of the Upper Valley
near Whitewater to the Salton Sea in the Lower Valley. Basin-wide groundwater quality is
difficult to characterize as groundwater quality varies throughout the Valley. Most water
pumping for domestic purposes has TDS concentrations of less than 300 mg/L. A general
description of the geology and uses associated with each portion of the groundwater basin is
provided below.

Upper Valley

Most of the sediments underlying the Upper Valley consist of coarse sand and gravel with minor
clay. The coarsest sediments typically occur in the northern part of the Valley near Whitewater
and tend to become finer toward the southern part of the Upper Valley near Indio. Because of
the large proportion of coarser sediments in the Upper Valley, water applied at the ground
surface will percolate directly through the sand into the underlying groundwater aquifer, making
groundwater recharge a relatively simple task. Groundwater pumped from this portion of the
Coachella Valley groundwater basin is used primarily for domestic purposes and golf course
1rrigation.

Lower Valley

The groundwater pumped from the Lower Valley is used primarily for agricultural and domestic
purposes. Conceptually, the groundwater within the Lower Valley occurs in four main
hydrogeologic units: the semi-perched aquifer, the Upper aquifer, the aquitard, and the Lower
aquifer. Each of these principal layers is illustrated in Figure 2-E on the following page.

Semi-perched aquifer. The Semi-perched aquifer is areally extensive in the Lower Valley.
This unit consists of silts, clays, and fine sands associated with deposition in ancient Lake
Cahuilla. The unit thickens to the south, ranging in thickness from a few feet near La Quinta to
as much as 100 feet near the Salton Sea. This unit generally retards the deep percolation of
surface runoff and applied irrigation water.

Upper aquifer. The permeable portions of the older underlying alluvium form the Upper
aquifer, which occurs at depth below the Semi-perched aquifer and is approximately 100 to 300
feet thick. This unit consists of silts and fine sands with some clay. This unit typically contains
more clay in the south, near the Salton Sea, and more sand in the north.

Aquitard. The 100 to 200 foot-thick aquitard, located directly above the Lower aquifer, restricts
groundwater flow between the Upper and Lower aquifers. This unit typically consists of clay
and sandy clay with discontinuous sand lenses.
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Section 2 — The Coachella Valley

Lower Aquifer. Generally over 1,000 feet in thickness, the Lower aquifer is the principal water-
bearing zone and constitutes the single most important groundwater source in the Lower Valley.
The Lower aquifer consists of gravel, sand, silt, clay and poorly consolidated sandstones and
conglomerates. Recharge to the Lower aquifer is by deep percolation of irrigation return from
overlying units, runoff from mountain streams and inflow from the Upper Valley. Water is
removed from the Lower aquifer primarily by water supply wells.

CONCLUSIONS

Agricultural development in the Coachella Valley began before the turn of the century. The
Lower Valley has developed into one of the most productive agricultural regions in the country.
More recently, the Upper Valley has become a nationally recognized resort center. All
development in the Valley is directly dependent upon effective and efficient utilization of
available water supplies. Continued growth in population, resort and agricultural activities will
place additional demands on the Valley’s water supplies.

Early in the century, Valley residents established water and stormwater districts to serve and
protect the Valley. Several of these operations were later consolidated into the CVWD. A
variety of services, including irrigation and domestic water delivery and conservation,
wastewater reclamation and recycling, stormwater protection, agricultural drainage, water
education and groundwater recharge are provided by the District. Responsible for maintaining
and ensuring the adequacy and safety of water supplies in the Valley, the District also acts to
protect its water supplies, including those of the Colorado River, and for securing supplies for
the future.

The District’s responsibilities led to the development of the Plan. Alternatives for future water
supplies and recommendations for meeting future needs are described in subsequent sections of
this report.
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Section 3
Historical Water Conditions

Historical management actions, growth patterns, water use practices and hydrologic factors all
affect the current condition of a groundwater basin. This section presents historical water
conditions and evaluates the water supply conditions of the Coachella Valley. Topics include a
discussion of historical water management activities, demands and supplies, hydrologic inflows
and outflows to the groundwater basin and the cumulative impacts of overdraft. These overdraft
impacts include loss of freshwater storage, changes in water levels, water quality degradation,
and the potential for land subsidence. The historical time period for this evaluation is 1936
through 1999.

HISTORICAL WATER MANAGEMENT

The water management story in the Coachella Valley began as early as 1915, when the need for a
supplemental water source was recognized in order for the Coachella Valley to continue to
flourish. As a result, the CVWD was formed in 1918 to protect the Valley’s groundwater
resources and to provide a supplemental source of water.

One of the first actions of the District’s original board of directors was to hire an engineer to
study procedures “to protect and conserve the status of the watershed.” The engineer was to
survey the wells from Point Happy to Palm Springs, laying “stress upon the possibilities of
spreading the storm waters over the area of sand dunes and gravel beds above Edom as a means
of conserving water at a very small cost.” By December 1918, a contract had been awarded for
construction of the Whitewater Spreading Facility, built to catch stormwater runoff and to
recharge the groundwater basin.

During the next 16 years, District activities focused on obtaining imported Colorado River water.
In 1934, negotiations with the federal government were completed, and plans were in place for
the construction of the Coachella Branch of the All American Canal. Construction of the Canal
began in 1938, was interrupted by World War II, and was finally completed in 1949 when the
first deliveries of imported Colorado River water were made to area growers. The impact of
imported water on the Coachella Valley was almost immediate. By the early 1960s, water levels
in the Lower Valley had returned to their historical highs.

Although groundwater levels in the Lower Valley had recovered, water levels in the Upper
Valley were still declining. In 1963, CVWD and DWA entered into contracts with the State of
California for entitlements to SWP water. To avoid the estimated $150 million cost of
constructing an aqueduct to bring SWP water directly to the Coachella Valley, CVWD and DWA
entered into an agreement with Metropolitan to exchange Colorado River Aqueduct water for
SWP water.
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Metropolitan’s Colorado River Aqueduct crosses the northern portion of the Coachella Valley to
convey water to serve Metropolitan’s member agencies along the Southern California coastal
plain. The exchange agreement allows the Coachella Valley to trade its SWP entitlements to
Metropolitan on a "acre-foot for acre-foot" basis for Colorado River water. In 1972, the District
began construction of percolation ponds to allow the exchange water as well as natural flows in
the Whitewater River to seep into the valley’s underground water supply. By 1999, the District
and DWA have jointly percolated nearly 1.7 million acre-ft of SWP water including pre-
deliveries, which were exchanged with Metropolitan for Colorado River water.

CVWD, DWA, and Metropolitan also signed an advance delivery agreement in 1984 that allows
Metropolitan to store additional SWP water in the Upper Valley during wet years via the
Whitewater Spreading Facility. At one time, Metropolitan had stored up to 529,000 acre-ft in the
groundwater basin. In 1999, Metropolitan had about 290,300 acre-ft of water in storage in the
Coachella Valley.

Recycled water has also been a priority water management practice in the Coachella Valley since
the early 1960s. The first permit to use recycled water for golf course irrigation in the Coachella
Valley was issued by the Regional Water Quality Control Board (Regional Board) to the Palm
Desert Country Club in 1965. In 1999, CVWD and DWA provided 8,100 acre-ft of recycled
water from four treatment facilities for golf course and greenbelt irrigation purposes.

Water conservation is another key ingredient for managing water demands in the Coachella
Valley. The District educates Valley residents in water-efficient landscaping techniques, works
with local farmers to ensure reasonable beneficial use of irrigation water, and provides in-school
visits to more than 21,000 children each year, educating them about water conservation, water
value, and aquatic safety.

HISTORICAL WATER DEMANDS

Historical demands for water in the Coachella Valley are classified as urban and agricultural
uses. Urban uses include domestic, industrial, and golf course uses. Agricultural uses include
crop irrigation, fish farming, greenhouses, and duck clubs. A summary of the historical water
demands is presented in Table 3-1. In 1936, water demand for the Valley was approximately
96,300 acre-ft/yr. By 1999, Coachella Valley demands were approximately 668,900 acre-ft/yr of
which 224,200 acre-ft/yr was in the Upper Valley and 444,700 acre-ft/yr was in the Lower
Valley. This represents a nearly seven-fold increase in demand during this 64-year period. The
total historical water demands are summarized in Figure 3-A.

Agricultural Water Demands

The agricultural demand in 1936 was located principally in the Lower Valley, with a total
demand of approximately 84,100 acre-ft/yr. About 1,500 acres of agriculture (mostly date and
citrus orchards) existed in the Upper Valley in 1936 (Pillsbury 1941). Previous studies included
this agricultural water use with domestic and golf course use (USGS 1972). Total agricultural
demand in 1999 was approximately 358,700 acre-ft/yr, more than a fourfold increase since 1936.
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Approximately 900 acre-ft of this demand is located in the Upper Valley; the remainder is in the
Lower Valley.

Table 3-1
Summary of Historical Water Demands in 1936 and 1999
(acre-ftlyr)

1936 1999
Component Upper Lower Upper Lower
Vgﬁey Valley | 1°%@ Vgﬁey Valley | 10!
Agricultural
Crop Irrigation 11,300 71,300 82,600 900 [ 331,600 | 332,500
Greenhouses 0 0 0 0 800 800
Total Agricultural 11,300 71,300 82,600 900 | 332,400 | 333,300
Municipal and Industrial
Municipal Demand 6,900 4,000 10,900 | 145,600 57,300 | 202,900
Industrial Demand 0 0 0 0 1,100 1,100
Total Municipal and 6,900 4,000 10,900 | 145,600 58,400 | 204,000
Industrial
Fish Farms and Duck Clubs
Fish Farms 0 200 200 0 21,100 21,100
Duck Clubs 0 1,300 1,300 0 4,300 4,300
Total Fish Farms and Duck 0 1,500 1,500 0 25,400 25,400
Clubs
Golf Course
Golf Course 1,300 0 1,300 77,700 28,500 | 106,200
Total Golf Course 1,300 0 1,300 717,700 28,500 | 106,200
TOTAL DEMAND 19,500 76,800 96,300 | 224,200 | 444,700 | 668,900

In 1936, the agricultural demand constituted more than 87 percent of the total Valley demand and
more than 95 percent of the Lower Valley demand. Agricultural demand increased dramatically
from 1936 to the early 1960s especially after Canal water became available. Since that time,
demand has decreased slightly due to improved irrigation efficiency, with variation due to
weather and crop patterns. Currently, agricultural demand is 54 percent of the total Valley
demand and 80 percent of the Lower Valley demand.

Crop Irrigation

The Coachella Valley is famous for many crops including citrus, table grapes, dates and a variety
of fruits and vegetables. In 1936, more than 98 percent (82,600 acre-ft) of the total agricultural
demand was for crop irrigation. The 1999 crop irrigation demand was approximately 332,500
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acre-ft or 93 percent of the total agricultural demand as shown in Table 3-1. Nearly all of the
current crop irrigation demand occurs in the Lower Valley.

Figure 3-A
Historical Demands by Type of Use
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Fish Farms and Duck Clubs

Fish farming is a water-dependent agricultural enterprise that is attracted by the warm
groundwater in the Lower Valley. A variety of fish are grown in the Valley for the market,
including striped bass, catfish, and tilapia. Fish farm operations range from earthen ponds to
highly intensive tank systems using pure oxygen aeration. Approximately 1,000 acres of ponds
are located in the Coachella Valley. As presented in Figure 3-A, water demand for fish farms
remained relatively small (less than 1,000 acre-ft/yr) from 1936 to 1971, but has increased
dramatically since that time. The total water demand by fish farms was approximately 21,100
acre-ft/yr in 1999.

Duck clubs provide ponded water to attract ducks and other waterfowl during their winter
migration. The duck clubs are located north of the Salton Sea. The ponds are typically filled in
late summer and water levels are maintained until mid-winter. As presented in Table 3-1, water
demand by duck clubs has more than tripled since 1936 (estimated at 1,300 acre-ft). The total
1999 duck club demand was approximately 4,300 acre-ft/yr.
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Greenhouses

Greenhouses, located in the Lower Valley near the Salton Sea, grow fresh flowers for the
Southern California floral market. 1999 use was approximately 800 acre-ft/yr. Greenhouses use
the warm groundwater to provide temperature regulation as well as irrigation. This demand
currently comprises less than 1 percent of the total water demand for the basin.

Urban Demands

Historical urban water demands include domestic, golf course, and industrial uses. Each of these
components is summarized in Table 3-1. The total urban demand for the basin was
approximately 12,200 acre-ft/yr in 1936 and was approximately 310,200 acre-ft/yr in 1999. In
1936, urban demand constituted approximately 13 percent of the total water demands. Currently,
the proportion of urban demand has more than tripled to 46 percent of the total demand.

Municipal Water Use

Municipal water use includes residential, commercial, governmental and institutional demands in
the Valley. Also included is on-farm domestic use in the Lower Valley. Three major domestic
water purveyors, DWA, CVWD, and Mission Springs Water District, serve water in the Upper
Valley. Four major domestic water purveyors serve the Lower Coachella Valley: CVWD, the
City of Coachella, the City of Indio, and Myoma Dunes Mutual Water Company. Small water
users and some households are supplied by individual wells.

Municipal use is currently approximately 65 percent of the total urban water demand. Historical
domestic use in the Upper Valley was estimated to be 6,900 acre-ft/yr in 1936. By 1999,
domestic use had increased to 145,600 acre-ft/yr. Historical domestic demand for the Lower
Valley is presented in Table 3-1. Domestic demand in the Lower Valley increased from
approximately 4,000 acre-ft/yr in 1936 to more than 57,300 acre-ft/yr in 1999.

Golf Courses

Golf course irrigation is a significant water use in the Coachella Valley. The first golf course in
the Upper Valley was constructed in 1925. As presented in Table 3-1, golf course demand in
1999 was approximately 106,200 acre-ft/yr, of which 77,700 acre-ft/yr is in the Upper Valley and
28,500 acre-ft/yr is in the Lower Valley. Historical golf course demand is presented in
Figure 3-A. Golf course demand in the Lower Valley has increased dramatically over the past 40
years, from less than 1,000 acre-ft/yr in 1948 to more than 28,500 acre-ft/yr in 1999.

Industrial

Industrial use is a minor portion (less than 1 percent) of the total water demand in the Coachella
Valley. The Colmac Mecca Biomass Cogeneration plant, located near Mecca in the Lower
Valley, generates 48 megawatts of power using wood and agricultural waste as fuel.
Groundwater is used as the source of boiler feed and cooling water. Current water use is
estimated to be approximately 1,100 acre-ft/yr.
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HISTORICAL WATER SUPPLIES

Water supplies in the Coachella Valley consist of: groundwater extracted from wells, surface
water diverted from local streams, imported water supplied through the Coachella Canal (Canal
water), imported water exchanged for SWP water, and recycled water from wastewater treatment
plants and fish farms. Precipitation in this arid region is only 3 to 6 inches/yr (on average) and
does not directly provide significant additional water supply because most of the precipitation
evaporates or is consumed by the native vegetation. However, the aquifers are recharged by
precipitation and runoff from the local mountains.

Groundwater

Groundwater is the principal water supply source in the Coachella Valley. Groundwater is
pumped from underground aquifers that are estimated to store about 30 million acre-ft of water
(DWR, 1964). Much of this water originates from runoff flowing off the adjacent mountains. A
brief description of the groundwater basins was presented in Section 2.

Historical groundwater usage for the Upper and Lower Valleys is presented in Table 3-2 and
Figure 3-B. In 1936, groundwater usage was approximately 15,500 acre-ft in the Upper Valley
and 76,800 acre-ft in the Lower Valley. By 1999, groundwater usage had increased to 207,800
acre-ft in the Upper Valley and 168,300 acre-ft in the Lower Valley, more than four times the
usage in 1936. This rate of increase is smaller than the rate of increase in demand, which has
increased more than six-fold, due to the introduction of Canal water in 1949. Groundwater
supplied approximately 56 percent of the total 1999 demand (93 percent in the Upper Valley and
38 percent in the Lower Valley). Because additional sources of supply (particularly Canal water)
were not available, in 1936, groundwater supplied nearly 96 percent of the total demand. The
use of Colorado River water as an additional supply source is discussed further below.

Groundwater is currently used to supply crop irrigation, fish farms and duck clubs, golf courses,
greenhouses, industrial use, and municipalities in the Valley. All of the 1999 agricultural
demand in the Upper Valley and approximately 19 percent of the agricultural demand in the
Lower Valley is supplied by groundwater. In 1999, groundwater supplied approximately 86
percent of the Valley golf course demand (89 percent in the Upper Valley and 79 percent in the
Lower Valley).

Surface Water (Local Streams)

Surface water is obtained from several local streams including the Whitewater River, Snow, Falls
and Chino Creeks. In 1999, surface water supplied approximately 6,900 acre-ft of water to the
Upper Valley (approximately 3 percent of its water supply) to meet municipal demand. Because
the surface water supply is directly affected by variations in annual precipitation, the annual
supply is highly variable. Since 1936, the estimated historical surface water supply has ranged
from approximately 4,000 to 9,000 acre-ft/yr.
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Table 3-2
Summary of Historical Water Supplies in 1936 and 1999
(acre-ft/yr)

1936 1999
Water Source Upper Lower Total Upper Lower Total
Valley Valley Valley Valley
Groundwater
Crop Irrigation 11,300 71,300 82,600 900 63,900 64,800
Duck Clubs 0 200 200 0 3,500 3,500
Fish Farms 0 1,300 1,300 0 19,600 19,600
Golf Courses 1,300 0 1,300 69,100 22,400 91,500
Greenhouses 0 0 0 0 800 800
Industrial 0 0 0 0 1,100 1,100
Domestic 2,900 4,000 6,900 137,800 57,000 194,800
Total Groundwater 15,500 76,800 92,300 | 207,800 | 168,300 [ 376,100
Local Streams
Municipal 4,000 0 4,000 6,900 0 6,900
Recycled Water
Golf Courses 0 0 0 7,200 0 7,200
Municipal 0 0 0 900 0 900
Total Recycled Water 0 0 0 8,100 0 8,100
Fish Farm Effluent
Duck Club 0 0 0 0 200 200
Fish Farm 0 0 0 0 0 0
Agriculture 0 0 0 0 1,300 1300
Total Effluent 0 0 0 0 1,500 1,500
Canal Water
Crop Irrigation 0 0 0 0 | 266,400 | 266,400
Duck Clubs 0 0 0 0 600 600
Fish Farms 0 0 0 0 1,600 1,600
Golf Courses 0 0 0 1,400 6,100 7,500
Domestic 0 0 0 0 200 200
Total Canal Water 0 0 0 1,400 | 274,900 | 276,300
TOTAL SUPPLY 19,500 76,800 96,300 | 224,200 | 444,700 [ 668,900
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Figure 3-B
Historical Supply Summary by Type
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Coachella Canal Water

Water from the Coachella Canal is a significant water supply for the Lower Coachella Valley.
The Coachella Canal is a branch of the All American Canal that brings Colorado River water into
the Imperial and Coachella Valleys.

History

As agriculture in the Imperial and Coachella valleys developed during the early 1900s, alternative
sources of water including the Colorado River were considered to meet growing demand. The
Imperial Valley began receiving Colorado River water in 1901 via the Imperial Canal that was
partially located in Mexico. However, the supply was not reliable because of frequent canal
breaks and the lack of control south of the international border. The routine flooding along the
Lower Colorado River and the tons of silt carried in the Imperial Canal water were problems that
had been ignored. By 1904, the Imperial Canal was blocked with sediment cutting off water
supply to the Imperial Valley. To resolve the problem, a temporary diversion was constructed in
Mexico. However, flood conditions caused this diversion to fail allowing the entire flow of the
River to enter the Salton Sink—thus creating the Salton Sea. In the Coachella Valley, the rapid
rate of groundwater extraction led to a substantial decline in groundwater levels, limiting the
groundwater supply. Local supplies were, therefore, not adequate to meet future demands.
These problems generated interest in construction of a storage reservoir on the Colorado River
and a canal that would be located entirely in the United States.
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The Upper Basin States (Colorado, Wyoming, Utah and New Mexico) feared that increased use
of water in the Lower Basin States (California, Arizona and Nevada) would allow the latter to
claim a prior right to the water. Negotiations between the states and the federal government
eventually culminated in signing the Colorado River Compact on November 24, 1922. Details of
the water allocation are discussed later in this section. After another six years of negotiation and
debate in Congress, the Boulder Canyon Project Act was adopted in 1928. This act authorized
construction of Boulder (now Hoover) Dam and the All-American Canal. The act also
authorized the Secretary of the Interior to negotiate contracts with the ultimate water users in
each state and prohibited the use of river water by anyone not having a contract.

Under the Seven Party Agreement dated August 18, 1931, executed by the California agencies
seeking to use Colorado River water, a system of priorities was established defining the
designated amounts and places of use for the water. This division of water is discussed later in
this section. Originally, lands in the Coachella Valley shared the same priority for water as lands
in the Imperial Valley. In fact, at one point, the CVWD board approved a contract for Colorado
River water service to CVWD and IID as one district. However, Coachella Valley farmers
opposed having their lands subjected to the huge debt obligation for construction of IID’s
existing distribution system and they recalled the CVWD Board of Directors. The new board
sought a separate contract with the federal government. The Secretary of Interior agreed to a
separate contract provided CVWD reached agreement with IID on division of the water allocated
to CVWD and IID. Ultimately, ID and CVWD signed the Compromise Agreement dated
February 14, 1934, in which IID was given a prior right to the third and sixth priority water over
Coachella “for irrigation and potable purposes only, and exclusively for use in the Imperial
Service Area.”

The contract between the United States and CVWD, signed October 15, 1934, designated a
portion of the Coachella Valley service area as Improvement District No. 1 (ID-1). The contract
restricts the use of Colorado River water delivered by the Coachella Canal to reasonable
beneficial use for lands within the ID-1 boundary. This 136,436-acre area includes the majority
of the agricultural areas in the Lower Valley and a small portion of the agricultural areas in the
Upper Valley. No changes to the ID-1 service area are planned as part of the Plan.

Construction of the All-American Canal was completed before World War II, and the U.S.
Bureau of Reclamation started work on the Coachella branch in 1938. The nation’s involvement
in World War 11, along with a lack of materials and funds, halted the Coachella Canal project
until 1946. The Canal was finished in 1948, with the first supplies arriving from the Colorado
River in 1949.

Water delivered to the Coachella Valley is diverted from the Imperial Dam 18 miles upstream
from Yuma, Arizona into the All-American Canal. Coachella's supply is then diverted into the
122-mile-long Coachella branch, which extends from near the Mexican border northwestward to
Lake Cahuilla near La Quinta. This lake, which is at the terminus of the Coachella Canal, serves
as a storage reservoir to regulate irrigation water demands and provides opportunity for
recreation. The capacity of the Coachella Canal is approximately 1,500 cfs.
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Allocation

The Law of the River controls the allocation of the Colorado River water to the seven Colorado
River Basin states. The Law of the River refers to the collection of interstate compacts, federal
and state legislation, various agreements and contracts, an international treaty, a U.S. Supreme
Court decree, and federal administrative actions that govern the rights to use of Colorado River
water. The Colorado River Compact, signed in 1922, apportioned the waters of the Colorado
River Basin between the Upper Colorado River Basin (Colorado, Wyoming, Utah, and New
Mexico) and the Lower Basin (Nevada, Arizona, and California). Annual use of water allocated
by the Colorado River Compact is 15 million acre-ft: 7.5 million acre-ft to the Upper Basin and
7.5 million acre-ft to the Lower Basin, plus up to 1 million acre-ft of surplus supplies. The
Lower Basin’s water was further apportioned among the three Lower Basin states by the Boulder
Canyon Project Act in 1928 and the 1964 U.S. Supreme Court decree in Arizona v. California.
Arizona’s basic annual apportionment is 2.8 million acre-ft, California’s is 4.4 million acre-ft,
and Nevada’s is 0.3 million acre-ft. California has been actually diverting up to 5.3 million acre-
ft in recent years, using the unused portions of the Arizona and Nevada entitlements. Mexico is
entitled to 1.5 million acre-ft of the Colorado River under the 71944 United States-Mexico Treaty
for Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio Grande. However,
this treaty did not specify a required quality for water entering Mexico. In 1973, the United
States and Mexico signed Minute No. 242 of the International Boundary and Water Commission
requiring certain water quality standards for water entering Mexico.

California’s apportionment of Colorado River water is allocated by the 1931 Seven Party
Agreement among Palo Verde Irrigation District, Imperial Irrigation District, CVWD, and
Metropolitan. The three remaining parties - the City and the County of San Diego and the City of
Los Angeles - are now part of Metropolitan. The allocations defined in the Seven Party
Agreement are shown in Table 3-3. The Supreme Court in Arizona v. California also assigned
“present perfected rights” to the use of river water to a number of individuals, water districts,
towns and Indian tribes along the river. These rights, which total approximately 2,875,000 acre-
ft/yr, are charged against California’s 4.4 million acre-ft/yr allocation and must be satisfied first
in times of shortage. Under the 1970 Criteria for Coordinated Long-Range Operation of the
Colorado River Reservoirs (Operating Criteria), the Secretary of the Interior determines how
much water is to be allocated for use in Arizona, California and Nevada and whether a surplus,
normal or shortage condition exists. The Secretary may allocate additional water if surplus
conditions exist on the River.

Historically, CVWD has not had a specific allocation to Colorado River water. Instead, CVWD
has had an undefined share of the 3.85 million acre-ft/yr allocated to the California agricultural
agencies under Priority 3(a). During 1999, the California agencies negotiated the California
Water Use Plan. This plan defines how California will reduce its use of Colorado River water to
its 4.4 million acre-ft/yr allocation. In October, 1999, CVWD, IID, and Metropolitan reached
agreement on the “Key Terms” that will be necessary elements in a formal Quantification
Settlement Agreement (QSA) regarding a division and quantification of their respective shares of
Colorado River water. The detailed QSA document is being prepared for review and, pending
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completion of all required environmental reviews, formal approval by the three agencies’ Boards.
This agreement supplements the 1931 agreement.

Table 3-3
Priorities and Water Delivery Contracts
California Seven-Party Agreement of 1931

Priority Description Acre-ft/yr
1 Palo Verde Irrigation District gross area of
104,500 acres of valley lands
2 Yuma Project (Reservation Division) not
exceeding a gross area of 25,000 acres within
California
3(a) |Imperial Irrigation District, Coachella Valley 3,850,000

Water District, and lands in Imperial and
Coachella Valleys to be served by the All
American Canal

3(b) |Palo Verde Irrigation District - 16,000 acres of

mesa lands
4 Metropolitan Water District of Southern 550,000
California for use on coastal plain
Subtotal — California’s Basic Apportionment 4,400,000
5(a) | Metropolitan Water District of Southern 550,000
California for use on coastal plain
5(b) | Metropolitan Water District of Southern 112,000

California for use on coastal plain

6(a) | Imperial Irrigation District and lands in the
Imperial and Coachella Valleys to be served by

the All American Canal 300,000
6(b) | Palo Verde Irrigation District - 16,000 acres of

mesa lands

Total 5,362,000

Historical Supplies

Figure 3-B presents the volume of water delivered to the Coachella Canal between 1949 and
1999. In recent years, Canal water deliveries have decreased in spite of a relatively constant total
demand. Since the early 1980s, many farms have converted to drip irrigation, which has
improved irrigation efficiency. Since drip irrigation needs a low suspended solids water supply,
some farmers switched to groundwater to avoid the cost of filtering Canal water, causing a
decline in Canal water deliveries. Canal diversions measured at Imperial Dam have ranged from
275,000 to 370,000 acre-ft/yr during the 1990s. In 1999, Canal deliveries (less conveyance
losses) were approximately 276,300 acre-ft (Table 3-2). This water is used for crop irrigation,
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duck clubs, fish farms, golf course irrigation and municipal irrigation in the Lower Valley and
golf course irrigation in the Upper Valley. In 1999, Canal water supplied approximately 41
percent of the total water demand in the basin. Most of this use is for crop irrigation in the
Lower Valley, which receives close to 80 percent of its supply from Canal water.

Recycled Water

Recycled municipal wastewater has historically been used for irrigation of golf courses and other
municipal greenbelt and landscape areas. Table 3-2 and Figure 3-B present the historical
recycled water usage for the Upper Valley. Recycled water was not used prior to 1965 and
remained below 500 acre-ft/yr until the late 1980s. Usage in the Upper Valley dramatically
increased in the late 1980s, increasing to 8,100 acre-ft in 1999. In addition to municipal
wastewater, approximately 1,500 acre-ft/yr of fish farm effluent was recycled in the Lower
Valley for agricultural irrigation, duck clubs, and fish farms in 1999.

State Water Project Water

To recharge groundwater supplies, CVWD and DWA obtain imported water supplies from the
SWP, which is managed by the Department of Water Resources (DWR). CVWD and DWA are
two of 29 agencies holding long-term water supply contracts with the State of California for
SWP water. CVWD’s entitlement to SWP water is 23,100 acre-ft/yr while DWA’s is 38,100
acre-ft/yr, for a combined total of 61,200 acre-ft/yr. SWP water originates from rainfall and
snowmelt in Northern California. Runoff is stored in Lake Oroville, the project’s largest storage
facility, and then released down the Feather River to the Sacramento River and the Sacramento-
San Joaquin Delta. Water is diverted from the Delta into the Clifton Court Forebay and then
pumped into the 444-mile-long California Aqueduct. SWP water is stored in San Luis Reservoir,
which is jointly operated by the DWR and the U.S. Bureau of Reclamation. Six pumping
stations lift the water more than 3,000 feet and energy is recovered at powerplants along the
aqueduct.

CVWD and DWA do not directly receive SWP water. Instead their SWP water is delivered to
Metropolitan pursuant to the exchange agreement described above. Metropolitan in turn delivers
an equal amount of Colorado River water to CVWD and DWA at the Whitewater River. CVWD
is participating in the East Branch Enlargement to provide the capacity to obtain additional water
from the SWP when it is available.

Nearly 1.7 million acre-ft of Colorado River water has been delivered through the exchange
program since its inception in 1973 (Figure 3-C). In 1984, CVWD and DWA entered into an
advance delivery agreement with Metropolitan to percolate additional Colorado River supplies in
the Upper Basin during periods of surplus water availability in the Colorado River Basin. These
pre-deliveries, which were also released to the Whitewater River and percolated in the Upper
Basin, were at times substantial. During the three-year period from 1985 through 1987, more
than 650,000 acre-ft of exchange water was released to the Whitewater River. As of 1999,
Metropolitan had stored approximately 290,300 acre-ft of Colorado River water in the
groundwater basin. Metropolitan will utilize banked supplies during periods of future water
shortage in Southern California. When Metropolitan requires the stored water, it takes both the

PAGE 3-12 CVWD WATER MANAGEMENT PLAN



Section 3 — Historical Water Conditions

Colorado supplies and CVWD’s and DWA'’s entitlements as long as necessary or until the
banked quantity is exhausted. CVWD and DWA, in turn, will pump the previously stored water
from the basin and will pay for SWP water delivered to Metropolitan. However, until the banked
water is needed, the CVWD and the DWA benefit by higher water levels and lower pumping
costs. The recharge program, which has been monitored, modeled, and studied by the U.S.
Geological Survey, has helped to balance the inflow and outflow of groundwater from the Upper
Coachella Basin.

Figure 3-C
Historical State Water Project Deliveries
(1973-1999)
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In 1996, CVWD and DWA recognized the need for additional imported water in order to
eliminate groundwater overdraft. Since then, the two districts have purchased additional Pool A,
Pool B, and interruptible water from the SWP resulting in average purchases of 142,000 acre-
ft/yr. These additional supplies are not expected to be available in the future and cannot be relied
upon to provide a reliable long-term source of water to the Coachella Valley. In 1999, SWP
exchange water purchases used for recharge in the Upper Valley totaled nearly 108,600 acre-
ft/yr, of which about 18,000 acre-ft/yr was delivered from the Metropolitan storage account. The
extra recharge was purchased from the SWP Turn-back Pool.

GROUNDWATER OVERDRAFT

As discussed above, the demand for water in the Coachella Valley has increased dramatically
since 1936, resulting in overdraft of the limited groundwater supplies.
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Definition of Overdraft

DWR Bulletin 160-93 describes overdraft as follows:

“Where the ground water extraction is in excess of inflow to the ground water
basin over a period of time, the difference provides an estimate of overdraft. Such
a period of time must be long enough to produce a record that, when averaged,
approximates the long-term average hydrologic conditions for the basin.”

Bulletin 118-80 defines “overdraft as the condition of a ground water basin where the amount of
water extracted exceeds the amount of ground water recharging the basin “over a period of time.”
It also defines “critical condition of overdraft” as water management practices that “would
probably result in significant adverse overdraft-related environmental, social, or economic
effect.” Water quality degradation and land subsidence are given as examples of two such
adverse effects.

The definition of overdraft should incorporate an evaluation of the consequences of extracting
more groundwater from a basin than is recharged. Such consequences may include increased
pumping costs, water quality degradation, land subsidence, and saltwater intrusion. The
existence of overdraft implies that continuation of current water management practices will result
in significant negative impacts on environmental, social or economic conditions (Todd, 1980;
ASCE, 1987). The discussion of overdraft in the Coachella Valley focuses on the historical
components of the groundwater balance, groundwater levels, water quality, subsidence, and
saltwater intrusion.

Water Balance

A water balance provides a mechanism for evaluating one component of overdraft within the
Coachella Valley, the inflows and outflows to the basin. The difference between annual inflows
and outflows is the change in groundwater storage. A complete water balance for the years 1936
and 1999 is presented in Table 3-4.

Inflows

Inflows to the study area include natural recharge (infiltration of stream flow and mountain
runoff), artificial recharge, return flows, and inflows from outside the groundwater basin.
Table 3-4 summarizes the total inflows for the years 1936 and 1999. A time history of the
inflows is also presented in Figure 3-D. Total inflows have increased from 146,800 acre-ft/yr in
1936 to 392,200 acre-ft/yr in 1999, more than a threefold increase. In 1936, approximately 64
percent of the total basin inflows were in the Lower Valley compared to 40 percent in 1999. This
change is due in large part to additional recharge and golf course returns in the Upper Valley,
both of which are discussed further in the following sections.
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Section 3 — Historical Water Conditions

Figure 3-D
Summary of Historical Groundwater Inflows by Source
(1936-1999)
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Natural Recharge. Precipitation in the San Jacinto and Santa Rosa Mountains produces surface
runoff and subsurface inflow that are the significant sources of recharge to the basin. Additional
recharge may be derived from precipitation in the Little San Bernardino Mountains in extremely
wet years. The volume of natural recharge varies dramatically annually due to wide variations in
precipitation. Perennial flow is limited to only a few streams. The average historical natural
recharge is approximately 49,000 acre-ft/yr, ranging from 187,000 acre-ft/yr in extremely wet
years to 10,000 acre-ft/yr in dry years. As presented in Table 3-4, the natural recharge
component for 1999 was approximately 16,800 acre-ft/yr.

Return Flows. Return flows are the amount of water applied for irrigation (either agricultural,
golf course, or urban) not utilized by plants to satisfy their evapotranspiration (ET) requirement
and water returned to the groundwater basin through domestic usage (domestic irrigation and
septic tank flow). Total returns for the Upper and Lower Valleys for 1936 and 1999 are
summarized in Table 3-4. In 1936, total return flows were approximately 42,000 acre-ft/yr.
Currently, total return flows are approximately 245,700 acre-ft/yr. As shown in Figure 3-D,
return flows comprise a significant portion of the total inflows to the groundwater basin. In
1936, returns represented approximately 29 percent of the total inflow budget. Currently, return
flows are more than 60 percent of the total inflow budget. As agricultural and urban demand
increases, the returns also increase. In particular, domestic and golf course returns have
increased more than tenfold from nearly 5,000 acre-ft/yr in 1936 to more than 98,500 acre-ft/yr in
1999.
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Agricultural return flows have generally decreased over the past 20 years due to increased
irrigation efficiency. For example, the return flow for the period 1972 to 1976 (based upon data
from 1975) was nearly 200,000 acre-ft/yr compared to 141,000 acre-ft/yr for the 1992 to 1996
time period.

Agricultural return waters typically have TDS concentrations greater than 2,000 mg/L, unsuitable
for beneficial use. Therefore, except for those areas underlain by tile drains, this poor quality
water infiltrates deep into the groundwater basin, thereby reducing the available freshwater
storage by the amount of returns not intercepted by drains.

Where groundwater or recycled water is used for golf course irrigation, the quality of the return
water is still potable and provides beneficial inflow. However, where Canal water is the source
of supply, the incremental TDS increase of the return water makes this portion of return flows
non-potable.

Artificial Recharge. Artificial recharge includes recharge using SWP exchange water in the
Upper Valley. SWP water is discussed in the previous section and presented in Figure 3-C.

Inflows from Outside the Groundwater Basin. Inflows from outside the basin include
underflow from the San Gorgonio Pass area and flows across the Banning Fault. Historical data
are presented in Figure 3-D. Inflows typically range from 7,000 acre-ft/yr to 13,000 acre-ft/yr.
The 1999 estimated inflow was approximately 11,500 acre-ft/yr. This is a relatively small
component of the water balance (less than 3 percent) and does not change significantly with time.

Outflows

Outflows from the basin include groundwater pumpage, flow to drains, evapotranspiration, and
flow to the Salton Sea, as shown in Table 3-4. For convenience, net flow to the Salton Sea and
net flow to the Lower Valley from the Upper Valley are also summarized in Table 3-4. Total
outflows from the basin have more than doubled, from approximately 180,500 acre-ft/yr in 1936
to 465,800 acre-ft/yr in 1999. In 1936, approximately 59 percent of the total basin outflows
occurred in the Lower Valley compared to 49 percent in 1999. Relative to groundwater
pumpage, flow between the Upper and Lower Valleys is minor.

Groundwater Pumpage. Groundwater pumpage refers to the amount of groundwater pumped
for agricultural and domestic use. These data are summarized in Figure 3-E and were discussed
in the previous section. As presented in Table 3-4, groundwater pumpage increased from
approximately 92,400 acre-ft/yr in 1936 to 376,100 acre-ft/yr in 1999. Groundwater pumpage is
currently the largest component of outflow from the basin (nearly 88 percent in the Upper Valley
and 79 percent in the Lower Valley). In 1936, more than 72 percent of the outflows from the
Lower Valley were associated with pumping of groundwater.

Flow to Drains. Semi-perched groundwater conditions in many parts of the Lower Valley
impede the downward migration of applied water at the surface. This condition causes
waterlogged soils and the accumulation of salts in the root zone. Surface (open) drains were
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constructed in the 1930s to alleviate this condition. Subsurface drainage systems were first
installed in 1950 to control the high water table conditions and to intercept poor quality return
flows. Thus, the drains act as a barrier to the percolation of poor quality return flows into the
deeper potable aquifers.

Figure 3-E
Summary of Historical Outflows by Source

(1936-1999)
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Flow in the drains resulting from agricultural drainage is summarized in Figure 3-E. As
presented in this figure, flow in the drains increased steadily as the drains were installed, until the
early 1970s. Drain flow remained relatively stable through the 1970s and has steadily declined
since 1980. This decline is due in part to a general decline in surface water deliveries, increased
groundwater production, and increased irrigation efficiency of agriculture. Flow to the drains in
the mid-1970s was approximately 145,000 acre-ft/yr, whereas 1999 agricultural flow to the
drains was only 55,800 acre-ft (Table 3-4). Flow in the drains currently comprises approximately
24 percent of the total outflows from the Lower Valley.

Evapotranspiration. Native vegetation on undeveloped lands receives its water supply from
precipitation and shallow groundwater. In the area underlain by the Semi-perched aquifer,
evapotranspiration (ET) was a significant water loss component in the Lower Valley. As lands
were developed for agricultural uses, the amount of ET from native vegetation declined. The
installation of drains in the 1950s and 1960s further reduced ET as the water table was lowered.
Further ET reductions occurred in the 1980s and 1990s as increased pumping reduced
groundwater levels. Historical ET estimates are presented in Table 3-4 and Figure 3-E. The ET
component in 1999 was a relatively small outflow (less than 1 percent) of the total outflow
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balance. This value has generally decreased with time as water levels in the Lower Valley have
declined.

Net Outflow to the Salton Sea. Historically, when groundwater levels were relatively high,
groundwater naturally flowed toward the Salton Sea. Shallow semi-perched groundwater
discharged into the Salton Sea and deeper groundwater left the basin as subsurface outflow. As
groundwater levels in the basin declined, the rate of outflow decreased. Modeling studies
indicate that some inflow from the Sea may have occurred in recent years.

Historical outflow to the Salton Sea is presented in Table 3-4. The net outflow to the Salton Sea
has decreased from more than 5,300 acre-ft/yr in 1936 to an inflow of about 400 acre-ft/yr under
1999 conditions. The accompanying increased inflow from the Salton Sea into the groundwater
basin is indicative of potential seawater intrusion into the aquifers.

Water quality degradation is probable in the Lower Valley. When groundwater is in hydraulic
continuity with saltwater bodies such as the Salton Sea, conditions may allow for the migration
of saltwater into the freshwater aquifers of the basin when the aquifer water levels are not above
the level of the Sea. Since groundwater levels adjacent to the Sea are currently below the level of
the Sea, a landward hydraulic gradient exists between the Sea and the groundwater basin, which
induces the movement of the saline water into the groundwater aquifers.

Movement of this saline water into the groundwater basin has a significant negative effect on
groundwater quality. The 1999 inflow of brackish water from the Salton Sea to the groundwater
basin is estimated at 400 acre-ft/yr (0.5 percent of the total basin inflow).

Change in Storage

The change in storage represents the annual difference between inflows and outflows in the
groundwater basin. During wet years or periods of high artificial recharge, the change in storage
is positive (storage increases). In dry years or periods of high pumping, the change in storage is
negative (storage decreases). The historical change in storage for the Upper and Lower Valleys
is presented in Figure 3-F.

As presented in Table 3-4, the estimated groundwater storage decreased by approximately 34,300
acre-ft/yr in 1936 (a loss of 12,500 acre-ft/yr in the Lower Valley and a loss of 21,800 acre-ft/yr
in the Upper Valley). From 1936 to the late 1940s, groundwater storage generally decreased in
both valleys as groundwater pumping increased. After the initiation of Canal water deliveries in
1949, the deficit in the Lower Valley was eliminated, and a surplus of nearly 66,000 acre-ft/yr
existed in the early 1950s. As groundwater pumping increased in the 1980s, water levels and
groundwater storage in the Lower Valley declined resulting in a deficit of more than 50,000 acre-
ft/yr in the 1990s.

In the Upper Valley, storage generally declined until SWP exchange water was delivered in 1973.
Since that time, the change in storage has largely been dependent upon SWP deliveries. During
the late 1980s and early 1990s, Metropolitan pre-delivered SWP exchange water to the Coachella
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Valley under their advance delivery agreement, resulting in higher water levels and increased
storage. From 1996 to 1999, CVWD and DWA purchased additional SWP exchange water for
recharge in the Upper Valley causing a temporary increase in storage. This increased recharge
did not affect storage in the Lower Valley. Metropolitan can annually take back up to 61,200
acre-ft of their pre-delivered water stored in the groundwater basin, which is equivalent to
CVWD's and DWA's current SWP allocation.

Figure 3-F
Historical Change in Storage
(1936-1999)
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The cumulative change in storage is the sum of the annual changes in storage over a given period
of time and it generally mimics water level changes. Figure 3-G presents the cumulative change
in storage in the Upper and Lower Valleys since 1936. This figure shows the Upper Valley has
lost about one million acre-ft of storage in that period. However, if water in Metropolitan’s
storage account is excluded from the Upper Valley estimate, the storage loss is 1.4 million acre-
ft. In the Lower Valley, nearly 437,600 acre-ft of storage has been lost, about 50 percent more
than the cumulative loss of the late 1940s. Excluding pre-delivered water, there is a total
cumulative groundwater storage loss of more than 1.7 million acre-ft since 1936 in the Coachella
Valley.

Change in Freshwater Storage

Several inflow components of the water balance, although they contribute to total basin storage,
are not potable and provide only minimal benefit to the basin. These poor quality waters provide
the mechanisms to maintain water elevation while reducing the available storage space for
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potable water. This issue was recognized by DWR in Bulletin 108 where return flows from lands
overlying the semi-perched aquifer were excluded from the water balance (DWR, 1964). These
poor quality waters include: agricultural return flows percolating past the drains, golf course
return flows from Canal water use and Salton Sea water intrusion. The change in freshwater
storage is summarized in Table 3-4 and Figure 3-F.

Figure 3-G
Cumulative Change in Storage
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As presented in Table 3-4, approximately 41,800 acre-ft/yr of freshwater storage was lost in
1936. By 1999, approximately 136,700 acre-ft/yr of freshwater storage had been lost, of which
approximately 119,000 acre-ft/yr was lost in the Lower Valley, while approximately 32,400 acre-
ft/yr of storage was lost in the Upper Valley.

Table 3-4 and Figure 3-H present the cumulative change in freshwater storage in the Upper and
Lower Valleys. Between 1936 and 1999, Lower Valley lost nearly 3.7 million acre-ft of
freshwater storage. During the same period, the Upper Valley lost nearly 1 million acre-ft of
freshwater storage.  This results in a Valley-wide freshwater storage loss of nearly
4.7 million acre-ft. ~ Since the 290,300 acre-ft of pre-delivered water is reserved for
Metropolitan’s use, the net freshwater storage loss is nearly 4.8 million acre-ft.

It is important to note, however, that the net change in storage calculation does not completely
address overdraft concerns, including changes in water quality or subsidence. These concerns, as
they relate to overdraft, are discussed in the following section.
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Figure 3-H
Cumulative Change in Freshwater Storage
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Groundwater Levels

As discussed above, groundwater extraction in the Coachella Valley has exceeded inflows for
many years resulting in a decrease of groundwater levels throughout the basin. Representative
hydrographs for wells in the Upper and Lower Valleys are presented in Figure 3-1.

Water levels in the Upper Valley typically decreased 50 to 100 feet from the early 1950s to the
late 1970s, as shown for Wells 04S04E15J01 (near Palm Springs) and 05S06E23MO01 (near
Indian Wells). With the introduction of SWP exchange water in 1973, water levels began to
recover in wells in the northern portion of the Upper Valley. Water levels in Well 04S04E15J01
increased dramatically in the late 1980s, resulting from pre-delivery of SWP exchange water
from 1984 to 1986. Well 03S04E20F01 (located close to the spreading grounds) shows a more
dramatic change. Wells that are far from the spreading grounds (such as Well 05S06E23MO01)
show a slower response to the recharge, as indicated in the early 1990s. Water levels have
continued to decline in wells farther from the spreading grounds.

Water levels in the Lower Valley typically decreased on the order of 50 feet from the 1920s to
the early 1950s. Following the introduction of Canal water for irrigation in 1949, water levels
steadily increased during the 1950s and early 1960s, until leveling off during the late 1960s and
early 1970s, and then declined through the early 1980s. Water levels have declined dramatically
from the early 1980s to the present, particularly in wells located near the Salton Sea. Water
levels in the vicinity of Well 08S08E24A01 (near Oasis) have declined in excess of 80 feet since
the mid-1980s. The increased fish farm demand, the increased use of groundwater for drip
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Insert blank page for Figure 3-I
Historical Water Levels in the Coachella Valley
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irrigation systems by local farmers, and the increased number of new golf courses have
contributed to these significant groundwater level declines through the Lower Valley.

Water Quality

Water quality can be evaluated either in terms of the historical quality of groundwater pumped
from wells and the net salt added to the basin. Although the addition of salts to the basin through
water use is not likely to impact the quality of groundwater produced from the Lower aquifer
immediately, this poor quality water will eventually migrate downward in the absence of
management strategies to control this movement. Therefore, the total salt balance is an important
long-term water quality indicator, although its effects may not be immediately realized.

Historical Groundwater Quality

Historical water quality data are presented in Table 3-5. Basin-wide groundwater quality is
difficult to characterize because groundwater quality varies with such factors as depth (or the
screened interval of a water supply well), proximity to faults, presence of surface contaminants,
proximity to the recharge basin, and other hydrogeologic or cultural features.

During the 1930s, TDS concentrations throughout the Coachella Valley were typically less than
250 mg/L except in localized areas (DWR, 1979). In the 1970s, the groundwater typically
contained 300 mg/L TDS in the Upper aquifer and 150 to 200 mg/L TDS in the Lower aquifer
(DWR, 1979). Nitrate concentrations during the 1930s were typically less than 4 mg/L
throughout the Valley. In wells adjacent to the Whitewater River, nitrate concentrations had
increased to more than 45 mg/L by the late 1970s (DWR 1979). According to DWR (1979), the
high nitrates are believed to be derived from fertilizers applied to agricultural lands and golf
courses, effluent from septic tanks and wastewater treatment plants, buried vegetation in former
swamp lands (mesquite forests) along the Whitewater River, or combinations thereof.

Table 3-5
Summary of Representative Water Quality of Upper and Lower Aquifers
Total Dissolved Solids — mg/L
Aquifer 1938-39 1970-75 Current
Range | Average | Range | Average Range Average

Semi-Perched - - 530-8,312 | 2,100
Upper aquifer - <250 - 300 152 — 889 540
Lower aquifer - - 150-200 | 131-198 160
Coachella Canal - - - - 585-1,106 748
SWP Exchange i i i i 308 — 720 617
Recharge
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Few wells are screened exclusively in the Semi-perched aquifer. Therefore, TDS values are based
upon the water quality in the Coachella Valley drains. In the drains, TDS concentrations in the
period from 1987 to 1999 ranged from 530 to 8,312 mg/L, with a flow-weighted average of
return flows to the Semi-perched aquifer of about 2,100 mg/L.

In the Upper aquifer, TDS concentrations range from 152 to 889 mg/L, with an average of about
540 mg/L. Higher TDS concentrations in the Upper aquifer are typically detected along the
Valley margins, particularly in the vicinity of the San Andreas fault system and in an area
southeast of Oasis. Groundwater in areas south of Indio and east of Mecca also contain higher
TDS concentrations (above 750 mg/L). The water quality of the Upper aquifer has decreased
since the 1930s. In particular, the average TDS of the Upper aquifer in the 1970s was
approximately 300 mg/L compared to approximately 540 mg/L TDS today.

In the Lower aquifer, representative TDS concentrations range from 131 to 198 mg/L with an
average of 160 mg/L. TDS concentrations in some areas of the Lower aquifer may be higher.
For example, in areas where the Upper and Lower aquifers are merged (e.g., along the western
margin of the Valley), TDS concentrations are typically higher and more representative of Upper
aquifer quality. Similarly, in other areas adjacent to major faults, the TDS content of the Lower
aquifer is greater than 1,000 mg/L TDS. One of these areas is along the fault zone separating the
Thousand Palms and Fargo Canyon Subareas from the Thermal Subarea. Along this northern
fringe of the basin, near the San Andreas Fault and the presumed extension of the Garnet Hill
Fault, the TDS concentrations exceed 1,000 mg/L. Isolated wells near Indio and Coachella
exhibit similar TDS concentrations. In portions of the Oasis Subarea, groundwater also ranges
from 500 to 1,000 mg/L TDS. The concentrations of TDS in the Lower aquifer unlike the
shallower zones have remained relatively constant since the 1930s.

As discussed previously, groundwater levels are currently declining throughout the Coachella
Valley. In the Lower Valley, this decline, due to a combination of reduced Coachella Canal
deliveries and increased groundwater pumpage, has reduced groundwater flow into the
agricultural drains. This allows high-TDS water to migrate from the Semi-perched zone
downward to the Upper aquifer. Additionally, decreasing water levels in the Lower aquifer
allows poorer quality Upper aquifer water to migrate downward into the Lower aquifer,
particularly along the margins of the basin, where the aquitard separating the two zones is thin or
absent. The net result is a decline in the water quality of the Lower aquifer in the Lower Valley.

Salt Inputs

Although it may not be noticeable in the production well data, water use practices typically add
salts to the groundwater basin. Salt is added to the groundwater basin through natural recharge,
wastewater percolation, application of fertilizers, imported water use (irrigation or recharge), and
intrusion from the Salton Sea. Salt is removed from the basin by the agricultural drains,
wastewater discharge to the CVSC and subsurface outflow to the Salton Sea. Table 3-6
summarizes the water quality assumptions used to evaluate a simplified salt budget and lists the
inputs and outputs to the net salt contribution. It is important to recognize that the simplified salt
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balance presented herein assumes that the salt contribution factor from each component of the
salt balance will remain constant throughout the planning period. In addition, the salt budget is
calculated on a basin-wide basis and therefore, does not consider local vertical or horizontal
changes in water quality.

Table 3-6
Summary of Salt Budget Assumptions
Component Total Dissolved Salt Contribution
Solids (mg/L) (tons/acre-ft)
INPUTS
Direct Groundwater Inputs
Natural Recharge 210 0.3
SWP Exchange Recharge ' 530 to 750 0.7t0 1.0
Canal Deliveries ' 625 to 975 0.9t0 1.3
Inflow from the Upper Valley 240 0.3
Inflow from the Salton Sea 44,000 59.7
Fish Farm and Duck Clubs Reuse 190 0.3
Input through Use
Domestic Use Increment 250 0.3
Agricultural Fertilizer — 0.02
Golf Course Fertilizer — 0.02
OUTPUTS
Outflow to the Lower Valley 240 0.3
Drain Flows ' 1,000 to 3,200 1.4t03.5
Outflows to the Salton Sea 2,100 2.8
Fish Farm and Duck Clubs Pumping 190 0.3
Municipal Wastewater Discharge 450 0.5

Note: ' Range in TDS based upon historical and projected variations in water quality

Natural Recharge. Natural recharge includes inflows from the San Gorgonio River, the
Whitewater River, San Gorgonio Pass and across the Banning fault. The quality of this input is
approximately 210 mg/L (DWR, 1964). This represents a salt contribution of approximately 0.3
tons per acre-ft.

Imported Supplies. Colorado River water from Metropolitan’s intake (via the SWP exchange)
and from the Coachella Canal add salt to the basin. Historically, the TDS concentrations of the
SWP Exchange water have ranged from approximately 530 mg/L to 750 mg/L with an average of
approximately 660 mg/L based upon the water quality of Metropolitan’s Colorado River
Aqueduct since 1973. The SWP exchange water quality was approximately 567 mg/L TDS in
1999. The historical TDS concentrations of Canal water (at Avenue 52) ranged from
approximately 625 mg/L to 975 mg/LL with an average of approximately 800 mg/L since 1949
(CVWD, unpublished). The quality of Canal water at Avenue 52 in 1999 was approximately 674
mg/L TDS (CVWD, unpublished).
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Upper Valley to Lower Valley. The salt contribution from the Upper Valley into the Lower
Valley was estimated by evaluating the water quality from production wells located near the
boundary between the Upper and Lower Valley. These data represent combined water quality of
both the Upper and Lower aquifer as many wells in this area were screened across several water-
bearing units. The water quality of these wells was approximately 240 mg/L TDS (CVWD,
unpublished).

Subsurface Inflow from Salton Sea. The quality of the subsurface inflow from the Salton Sea
has been assumed to be the current quality of the Salton Sea with TDS concentrations of 44,000
mg/L. This represents a salt contribution of approximately 59.7 tons per acre-ft of water.

Municipal Use. Salt contribution from municipal use can be subdivided into indoor usage
(septic systems) and outdoor usage (irrigation). Indoor usage introduced via septic systems
contributes additional salt to the basin through water use. Outdoor usage does not contribute
additional salt to the basin. The remainder of municipal demand is discharged to the sewer
system and enters the basin via the wastewater treatment plants. Table 3-7 presents the
proportion of municipal use that contributes to the salt load from each source. The TDS
concentrations from each source are also presented. The incremental contribution from indoor
use was assumed to be approximately 250 mg/L.

Table 3-7
Summary of Municipal Use Assumptions
Source TDS(::;SH ent Upper Valley Lower Valley
Indoor Use (Septic) 250 9.4 percent 10.1 percent
Indoor Use (Sewer) 250 16.6 percent 24.1 percent
Outdoor Use (Irrigation) 0 74 percent 65.8 percent

Fertilizers. Salts are also added in the form of fertilizers. The fertilizer application rate largely
depends upon the type of crop grown. The amount of additional salt added from fertilizer
application is defined as the TDS increment. TDS increment values range from 0.14 tons per
acre /yr, for low-fertilizer crops such as citrus and grapes, to 0.3 tons per acre /yr for various
grains and truck crops (Water Resources Engineers, 1970). These data were compiled to
estimate the total salt input from agricultural fertilizers.

Application of fertilizer to irrigated urban turf also contributes to the basin salt load. The TDS
increment value for urban turf is 0.17 tons per acre /yr (Water Resources Engineers, 1970).
Assuming a 75 percent irrigation efficiency and an urban irrigation requirement of approximately
7.1 feet of applied water, the fertilizer requirement is approximately 0.02 tons of fertilizer per
acre-ft of water used for municipal irrigation.
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Salt Outputs

Outputs in the salt budget include outflow to the Lower Valley, drain flows, outflows to the
Salton Sea, fish farm and duck club pumping and municipal wastewater discharge. Each of these
components is listed in Table 3-6.

Agricultural Drainage. Salts can be removed from the basin via the CVSC and 25 agricultural
drains that drain directly into the Salton Sea. The CVSC contains several components including
agricultural drainage, regulatory water, fish farm effluent, and wastewater treatment plant
effluent. The quality of the agricultural drainage component is dependent upon the quality of the
applied water for irrigation and the irrigation efficiency. In general, as the applied water TDS
and the irrigation efficiency increase, the TDS of the agricultural returns also increase. The
basin-wide average quality of the agricultural returns is estimated to range from less than 1,000
mg/L to about 3,200 mg/L with a flow-weighted average TDS of approximately 2,100 mg/L in
1999. Drain flows can therefore remove between 1.4 to 3.5 tons of salt per acre-ft..

Municipal Wastewater. Municipal wastewater discharge quality is the average effluent quality
from the Lower Valley wastewater treatment plants. This quality is approximately 349 mg/L
TDS, which removes approximately 0.5 tons per acre-ft of discharge.

Outflows to the Salton Sea. The average TDS concentration of the 25 agricultural drains that
drain directly into the Sea (2,100 mg/L) is used to estimate outflows to the Salton Sea. This
component removes approximately 2.8 tons of salt per acre-ft from the basin.

The historical salt addition for 1936 and 1999 is presented in Table 3-8. The net salt addition
was approximately 12,000 tons per year in 1936. The net salt addition to the entire basin in 1999
was approximately 265,000 tons. Approximately 65 percent of the current net salt addition
(184,000 tons per year) occurs in the Lower Valley. In 1936, the net salt addition in the Upper
Valley was negative because of the net flow from the Upper Valley to the Lower Valley. As
presented in Figure 3-J, the salt condition of the basin remained relatively balanced until Canal
water began to replace groundwater pumpage in the late 1940s. Canal water has much higher
TDS concentrations than typical groundwater. The rate of salt addition decreased after the
installation of the drains, which removed much of the salt from agricultural drainage from the
basin. After recharge activities began in the Upper Valley, the rate of salt addition began to
increase again. In the Lower Valley, declining drain flows have decreased the outflows from the
basin. Likewise, declining water levels have provided the opportunity for Salton Sea intrusion,
which added about 71,000 tons of salt in 1999.
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Table 3-8

Historical Salt Balance (1936-1999)

1936 1999
Component Upper | Lower | Total Upper | Lower | Total
Valley | Valley Valley | Valley

Salt Addition

Natural Recharge 13,000 1,000 | 14,000 8,000 1,000 9,000
SWP Recharge 0 0 0| 70,000 0| 70,000
Canal Water Use 0 0 0 1,000 | 251,000 | 252,000
Salton Sea Intrusion 0 0 0 0 71,000 71,000
Fish Farm/Duck Club Reuse 0 0 0 0 0 0
Input from Upper Valley 0] 19,000 | 19,000 0| 10,000 | 10,000
Domestic Use Increment 1,000 1,000 2,000 8,000 7,000 [ 15,000
Fertilizers 1,000 | 17,000 | 18,000 4,000 [ 16,000 [ 20,000
Total Salt Addition 15,000 | 38,000 | 53,000 | 91,000 | 356,000 | 447,000
Salt Removal

Drain Flows 0 4,000 4,000 0] 156,000 | 156,000
Outputs to Salton Sea 0] 16,000 | 16,000 0 2,000 2,000
Fish Farm/Duck Club Pumping 0 1,000 1,000 0 7,000 7,000
Municipal Wastewater Discharge 0 1,000 1,000 0 7,000 7,000
Output to Lower Valley 19,000 0] 19,000 | 10,000 0| 10,000
Total Salt Removed 19,000 | 22,000 | 41,000 | 10,000 | 172,000 | 182,000
TOTAL SALT ADDED -4,000 | 16,000 | 12,000 [ 81,000 [ 184,000 | 265,000

"all units are in tons per year.

Based upon these salt estimates, the average TDS has increased approximately 127 mg/L in the
Upper Valley since 1936. Similarly, in the Lower Valley, the average TDS of the basin has
increased approximately 197 mg/L since 1936. It is important to recognize that this estimate is
an average and does not account for vertical or lateral variations in water quality. Note that most
of the Valley salt accumulation is in the shallow aquifer where pumping from wells is limited.
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Figure 3-J
Historical Annual Salt Addition to the Groundwater Basin
1936-1999
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Subsidence

An important part of managing a groundwater basin is to prevent or minimize land subsidence.
If groundwater levels are lowered too much, the land surface may start to subside or sink.
Subsidence occurs when water stored in the clay layers is squeezed out when deep water pressure
is lowered. The overlying weight of the sediments then compacts the clays. Land surface
subsidence is permanent no matter how much water is recharged into the water bearing aquifers.
Because subsidence of this nature is not uniform, damage may occur to the existing
infrastructure. Linear man-made structures are particularly susceptible to damage, including
canals, sewers, water delivery systems, drainage works, flood control facilities, transportation
systems, and well casings. The financial impact of this type of subsidence is nearly impossible to
predict.

Long-term declines in water levels of sufficient magnitude to induce land subsidence have
occurred in portions of the Coachella Valley. Thus the potential for surface subsidence is
substantial.

In addition to vertical compaction, regional and local horizontal movements can occur due to
large amounts of localized pumpage or changes in aquifer thickness. Changes in aquifer
thickness occur along the basin margins or where there are irregular, shallow subcroppings of
bedrock. These horizontal movements can ultimately result in inelastic failures at the ground
surface. These failures, which appear as surface fissures, can also damage man-made structures,
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interrupt irrigation of agriculture, capture runoff, and become direct conduits for poor quality
water to enter the aquifer.

Figures 3-K and 3-L show surface fissures that occurred in 1948 near the intersection of Adams
Street and Avenue 52 near La Quinta, which may have resulted from land subsidence. Little is
known about the origin of these fissures. However, they occurred along the edge of the valley,
where the potential for shallow subcropping of bedrock is high, and at the time when water levels
were at historical lows.

In 1996, the District entered into a cooperative agreement with the U.S. Geological Survey to
establish a precise elevation network to monitor land subsidence in the lower Coachella Valley
and to develop baseline measurements for accurate determination of future land subsidence. The
study also involved reviewing historical data to determine the location, existence, and magnitude
of previous subsidence.

Figure 3-K
Subsidence in the Lower Valley (Surface Fissure)
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Figure 3-L
Subsidence in the Lower Valley (Aerial View)

The results of the study indicate that subsidence may have occurred to varying degrees within the
network of monument locations (USGS, 1997). Fourteen of the seventeen monument locations
located between Indio to the north and the Salton Sea to the south indicate cumulative subsidence
measurements as much as —0.5 feet (+0.3 feet). Where data were available, historical subsidence
was plotted with time and compared to water level changes in nearby wells. In general,
subsidence occurred during periods of water level decline and the land surface elevation
increased slightly during intervening periods of water level recovery. The magnitude of these
subsidence determinations is close to or within the range of uncertainty (+0.3 feet) for
measurements made under these conditions. The measurements, therefore, did not unequivocally
indicate that subsidence had occurred. However, the fact that land levels dropped when water
levels dropped indicates that land subsidence is probably occurring and that a significant part of
the subsidence has occurred since 1991, about the time when water levels began declining below
their historically lowest levels.

Fourteen of the original seventeen monuments in the network were resurveyed in 1998 to
determine if additional subsidence had occurred (USGS, 2001) since 1996. These more recent
data indicate that the land had subsided in seven of the fourteen monuments by as much as 0.22
feet (+0.13 feet) from 1996 to 1998. In addition, recent radar measurements taken from 1996 to
1998 indicate that as much as 7 centimeters (0.23 feet) of subsidence had occurred in the Palm
Desert and Indian Wells area between 1996 and 1998. Both of these areas are coincident with
areas of groundwater withdrawal during this time period. Also, as much as 20 millimeters (0.07
feet) of land subsidence had occurred in the area near Lake Cahuilla from 1996 to 1998.
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Therefore, based upon the results of this study, land subsidence is already occurring throughout
the Lower Valley and southern portions of the Upper Valley. Further declines in groundwater
levels could result in additional subsidence.

In various locations throughout the Lower Valley, groundwater levels are below 1949 levels,
when subsidence is believed to have occurred (as shown in Figures 3-K and 3-L). In particular,
groundwater levels in areas south of Thermal and north and west of Indio were as much as 90
feet below 1949 levels in 1999. These levels indicate a relatively high risk for continued
subsidence in this area.

Estimated Overdraft

As discussed above, the effects of overdraft are manifested in terms of lost storage, water level
declines, water quality degradation, and subsidence. Since these effects vary with location, it is
desirable to develop a single estimate of the groundwater overdraft. Clearly, change in storage
estimates may account for water level changes but do not adequately consider water quality or
subsidence impacts. Considering all of these factors, the change in freshwater storage is used in
this plan to estimate the groundwater overdraft. This measure reflects water level declines, the
loss of storage space to poor quality water, and seawater intrusion. Although it does not directly
reflect subsidence impacts, the corresponding water level increases necessary to exclude poor
quality inflows should more than eliminate any potential subsidence.

Based on the foregoing discussion, the overdraft for the Coachella Valley is estimated to be
136,700 acre-ft/yr for the year 1999. The Upper Valley overdraft is estimated to be 32,400 acre-
ft/yr while the Lower Valley overdraft is estimated to be 104,300 acre-ft/yr. Note that the
District purchased nearly 50,000 acre-ft of additional SWP Exchange entitlement from other
SWP contractors during 1999. If this water had not been purchased, the overdraft would be
higher. This approach for estimating overdraft will be applied in the following chapter to
estimate future overdraft in the absence of a water management plan.
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Section 4
Baseline Conditions:
The No Project Alternative

The review of historical water conditions in Section 3 indicates that water supply problems exist
today. However, to determine whether these problems will continue, a reasonable estimate of
future water conditions is necessary. These conditions include future water demands and the
supplies required to meet those demands. They also provide a baseline for developing and
comparing the effectiveness of the alternative management plans that are developed in Section 5.
This section presents a discussion of future supplies and demands anticipated for the Valley, the
projected water balance and the expected impacts of overdraft as if no management plan is
implemented. This baseline is referred to as the No Project Alternative. The section concludes
with a discussion of the need for a management plan.

FUTURE DEMANDS AND SUPPLIES

The following discussion of future supplies and demands sets the framework for the basic
planning assumptions for the No Project as well as the Plan. Specific details of the Plan are
discussed in Section 5.

Planning Assumptions

Projections of future conditions are by their nature approximations and as such are frequently
based on historical trends or on estimates made by others. In the development of future water
demands and supplies, a number of assumptions have been made, as described below. The
planning period for the Plan has been established as 2000 to 2035.

Water Conservation

No Project incorporates existing water conservation programs throughout the Valley. State law
mandates several water conservation techniques, which have been already implemented in the
Valley. For example, State plumbing codes have required the installation of ultra-low-flush
toilets (1.6 gallons/flush) and low-flow showerheads (2.5 gpm maximum) on all new
construction since 1992. In addition, State law required each City to adopt a water-efficient
landscape ordinance or enforce the Department of Water Resources’ model ordinance by January
1, 1993. To provide conservative estimates of future water demand, no additional urban water
conservation is assumed. Similarly, no additional agricultural water conservation is assumed in
the No Project Alternative.

Municipal Growth Assumptions

The Southern California Association of Governments (SCAG) and the Coachella Valley
Association of Governments (CVAG) have projected population growth in the Coachella Valley.
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The most recent population, housing, and employment projections available are the
SCAG/CVAG 1998 forecasts. Population projections are presented in Table 4-1 and
Figure 4-A.

Figure 4-A
Projected Population for the Coachella Valley Study Area
600,000 |
|SCAG-98 Projection| |Extended Projection
500,000
400,000
=
2
&
< 300,000
Q.
[e]
o
200,000
100,000
0
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035
Year

The population in the Valley is projected to increase from 227,451 in 1994 to 375,980 in 2015, a
growth of 65 percent. Growth will be more rapid in the Lower Valley, where population is
projected to increase by 69 percent by 2015. Population growth in the Upper Valley is expected
to be about 50 percent. Unincorporated areas are expected to experience the most rapid growth,
which nearly triple by 2015.

Because SCAG and CVAG only projected population to 2020, projections from 2020 to 2035
were estimated by extending the trend from 2015 to 2020 into the future. From 1994 to 2035,
total population is projected to more than double to 528,788. A large proportion of this growth is
projected to occur in currently unincorporated areas of the Valley.

Population is frequently used to estimate water demands using the per capita method. Under this
method, municipal water demands are projected to increase in proportion to population growth.
For this plan, water demand increases are assumed to vary according to the growth rates of the
individual cities and unincorporated areas within the Valley. For example, water demands in the
City of La Quinta are projected to increase 69 percent by 2015, and demands in Cathedral City
are projected to increase 30 percent by 2015, in proportion to the increase in population projected
for these areas. These increased demands are assumed to be supplied by existing production
wells nearest to each city. Certain municipal demands such as homeowner’s associations and
private homes, which are served by private wells, are assumed to remain constant. On-farm
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Section 4 - Baseline Conditions: The No Project Alternative

domestic water use is assumed to remain constant at 3,000 acre-ft/yr (two homes per 40 acres at
1 acre-foot per year).

Agricultural Growth Assumptions

Future agricultural demands are based on an analysis of 1996 crop surveys (Lord, 1996). The
District conducts semiannual crop surveys. Crop evapotranspiration and the leaching
requirement (applied water required to maintain salt tolerance of crops) were estimated and
applied to crop acreage in each section. Water demand was computed assuming a District-wide
irrigation efficiency of 70 percent. Subsequent on-farm investigations have confirmed this
estimate of efficiency. For future conditions, it is assumed that these cropping patterns will
generally continue.

Several existing sections of agricultural land, particularly in the northern portion of the Lower
Valley are projected to convert to urban use by 2035. Because it is currently unknown exactly
when this conversion will take place, the agricultural demand in this portion of the Valley was
gradually reduced each year until 2035. In addition, some vacant land within ID-1 in the central
portion of the Lower Valley currently zoned for agriculture will be farmed by 2035. Most of
these. Therefore, expansion of the existing distribution system will be required. The result of
these conversions is a net increase in the agricultural demand of about 13,500 acre-ft/yr by 2035.
Increased demand located within ID-1 is assumed to be supplied with Canal water while land
outside ID-1 will be supplied with groundwater. No Canal water conversion is assumed to take
place in the Oasis area. Upper Valley agricultural demands are assumed to remain constant at
current levels.

Golf Course Growth Assumptions

Golf courses represent a significant demand sector in the Coachella Valley that is expected to
continue growing. Current plans indicate that 40 additional courses could be constructed by
2015 (Desert Sun, 1996). It was assumed that the probability of a course actually being
constructed is about 75 percent. In addition, it is expected that improved irrigation efficiency
will reduce the water demand of these new courses. Therefore, accounting for the improved
irrigation efficiency and the probability of occurrence, projected demands for each new 18-hole
course are estimated to be about 900 acre-ft/yr.

The water supply for golf courses depends on their location and current supply. Most existing
Upper Valley golf courses are supplied with groundwater unless served with recycled water.
Recycled water is currently delivered to golf courses from WRP-7, WRP-9, WRP-10 and Palm
Springs/DWA Water Reclamation Plant. Existing courses in the vicinity of WRP-10 will need to
use more recycled water in the future because future wastewater flows at WRP-10 are projected
to exceed the current percolation capacity at WRP-10. Therefore, several existing courses closest
to WRP-10 that currently use only groundwater are projected to use recycled water in the future.
Recycled water users are assumed to meet only 70 to 90 percent of their demand with recycled
water because groundwater must be pumped in summer months to meet demand when recycled
water availability decreases.
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Some Golf courses in the Lower Valley currently receive Canal water to meet a portion of their
demand. All new Lower Valley golf courses in ID-1 will receive Canal water. All existing
Lower Valley courses that currently receive Canal water will continue to be supplied at the
current rates.

Fish Farm and Duck Club Assumptions

Fish farm demands are based on surveys conducted by the District in 1994. Nearly all fish farms
currently pump groundwater, except for a few that use Canal water to meet a portion of their
demand. Canal water use for existing fish farms will remain at current levels. Water demands
for new fish farms are assumed to increase 5,000 acre-ft/yr by 2005.

Fish farm pumping is projected to decrease due to on-going water conservation and recycling
efforts. Reuse of fish farm effluent will increase from 1,500 acre-ft/yr in 1999 to 5,000 acre-ft/yr
in the future. This effluent is assumed to be used by agricultural irrigators, duck clubs and fish
farms. Therefore, discharge of fish farm effluent to the CVSC and other drains will decrease
from 13,000 acre-ft/yr in 1999 to 7,700 acre-ft/yr in the future.

Duck club water demands will increase from 4,300 acre-ft/yr to 4,600 acre-ft/yr as several
inactive duck clubs become operational by 2001. Most of the duck clubs currently pump
groundwater, except for three clubs that use Canal water to meet a portion of their demand (about
500 acre-ft/yr). This use will continue. In addition, reuse of fish farm effluent is assumed to
meet about 600 acre-ft/yr of this demand.

State Water Project Supplies

The SWP exchange with Metropolitan will continue in the future. DWR has performed
hydrologic and operational analyses of the SWP as part of the joint California-Federal Bay-Delta
studies (CALFED). SWP exchange water deliveries are expected to average 83 percent of
entitlement or 50,000 acre-ft/yr based on baseline studies for the CALFED Program (2020D09C-
CALFED-786). This annual amount of SWP delivery is equivalent to the historical average
amount of SWP exchange water recharged at the Whitewater Spreading Facility. Water
recharged at the Whitewater Spreading Facility is subject to evaporation losses of 2 percent based
on historical evaporation data and wetted pond acreage.

Whitewater River

The Whitewater River flows from the San Bernardino Mountains southerly through the
Coachella Valley. In its upper reaches, it conveys natural runoff along with SWP Exchange
water to the Whitewater Spreading Facility for groundwater recharge. Below the spreading
grounds, the river predominantly conveys stormwater to the Salton Sea. Below Point Happy, the
river channel has been designated the Coachella Valley Stormwater Channel (CVSC). In 1997,
the District filed an application with the State Water Resources Control Board to appropriate all
waters in the CVSC (up to a maximum of 150 cfs) draining from lands irrigated in ID-1. The
application was submitted with the intent to retain local control of local water resources. This
project was not included in No Project.
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Projected Demands

Demands for water in the Coachella Valley are divided between urban uses (municipal and
domestic, industrial, and golf courses) and agricultural uses (crop irrigation, fish farming,
greenhouses, and duck clubs).

Figure 4-B and Table 4-2 present the current water demand in the study area and projects water
demand through the year 2035. Municipal and domestic demands are exceeded by agricultural
demands but are expected to increase at a faster rate than agricultural demands. The total
demand for 1999 is estimated to be approximately 668,900 acre-ft/yr. The year 2035 demand is
anticipated to be approximately 890,600 acre-ft/yr (an increase of 33 percent). In 1999, urban
demand comprised 46 percent of the total demand while agricultural water use was 54 percent.
By the year 2035, it is estimated that urban water use will comprise 58 percent of the total
demand and agricultural use 42 percent, due to the growth of urban demand and the relative
stability of agricultural demand.

Figure 4-B
Alternative 1 - No Project
Water Demand Projections

1,000,000

Fish Farms and
Duick Clubs

900,000

800,000 -

=2 700,000 -

E= .

& 600,000 Munlmpal. and

3 Industrial

£ 500,000

g

@ 400,000
oL
@

(m]

300,000

200,000 Agriculture and
Greenhouses

100,000
0
1999 2002 2005 2008 2011 2014 2017 2020 2023 2026 2029 2032 2035

The total demand for the Lower Valley is projected to increase from 444,700 acre-ft/yr in 1999 to
538,400 acre-ft/yr in 2035, an increase of 21 percent. Of this amount, about 95 percent of the
Lower Valley demand is located within the ID-1 boundary. Water demand outside ID-1 is
projected to increase slightly, from 21,200 acre-ft/yr in 1999 to 28,100 acre-ft/yr in 2035.
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The total demand in the Upper Valley is projected to increase from 224,200 acre-ft/yr in 1999 to
352,300 acre-ft/yr in 2035, an increase of 57 percent. Of this amount, demand within ID-1 is
expected to triple from 8,700 to 27,400 acre-ft/yr by 2035. Water demands in the DWA service
area are expected to increase from 53,900 to 78,900 acre-ft/yr in the same period.

Projected Supplies

Water supplies consist of groundwater extracted from wells, surface water from diversions of
local streams, imported water supplied through the Coachella Canal (Canal water), and recycled
water from water treatment plants and fish farms. Precipitation in this arid region does not
directly provide additional water supply, although the recharge of groundwater aquifers and
bodies of surface water by precipitation has been included in the models that support the analysis
of water supply. Figures 4-C and 4-D present the projected direct water supplies to meet
demand and the projected imported water supplies, respectively.

Figure 4-C
Alternative 1 - No Project
Direct Water Supply Summary
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Figure 4-C presents the current water supply to the study area and estimates the water supply
through the year 2035. These data are also summarized in Table 4-3 for the Upper and Lower
Valleys. Groundwater (which includes recharged SWP Exchange water) meets approximately 56
percent of the total demand for 1999, approximately 376,100 acre-ft/yr. Most of the remaining
demand is met with Canal water (41 percent; 276,300 acre-ft/yr), with 1 percent (8,100 acre-ft/yr)
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of demand met by recycled water (which was originally groundwater), 1 percent by fish farm
effluent (1,500 acre-ft/yr) and 1 percent by surface water (6,900 acre-ft/yr). These percentages
will not change significantly by the year 2035. In that year, 62 percent (555,100 acre-ft/yr) of the
demand will be supplied with groundwater, 34 percent (301,900 acre-ft/yr) with Canal water, 2.5
percent (22,000 acre-ft/yr) recycled water, 0.5 percent (5,100 acre-ft/yr) fish farm effluent and 1
percent (6,500 acre-ft/yr) surface water.

Figure 4-D
Alternative 1 - No Project
Imported Water Supply Summary
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Groundwater provides most of the water required by golf courses, both in the Upper and the
Lower Valleys. In the Lower Valley, approximately 79 percent of the 1999 golf course demand
is met with groundwater, and 21 percent is met with Canal water. Future water supply for Lower
Valley golf courses (year 2035) will consist of approximately 50 percent groundwater and 50
percent Canal water. In the Upper Valley, where Canal water is generally unavailable,
approximately 89 percent of golf course demand is met with groundwater, 9 percent with
recycled water, and 2 percent with Canal water. By 2035, the percentage of groundwater is 77
percent of demand, whereas recycled water use increases to about 23 percent and Canal water use
decreases to less than 1 percent of demand.

With current water supplies, 80 percent of the 1999 irrigation demand (approximately 266,400
acre-ft/yr) is provided by Canal water, 19 percent (64,800 acre-ft/yr) by groundwater (Table 4-3)
and less than 1 percent with fish farm effluent. The irrigation demand in 2035 is expected to be
met by 80 percent Canal water (277,500 acre-ft/yr), 19 percent groundwater (66,600 acre-ft/yr),
and less than 1 percent fish farm effluent (1,900 acre-ft/yr) (Table 4-3).
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