TABLE OF CONTENTS

Section Page
EXECUTIVE SUMMARY
INEEOUCTION. ...ttt b ettt b et st e st et e e et ebe st e neeneenas ES-1
PrOJECE OVEIVIEW ....eouviiieieiieieie ettt ettt et et s it e st et e ste e st esbessasseessessessassaessassansasseessessansasseessessanes ES-1
Purpose and Scope of the EIR/EIS .........ccooiieoieiiiieieieeeeeeesteeeste ettt e ES-3
Changes to the Project and Final EIR/EIS in Response to Public Comments............cccceevevervenenen. ES-3
PrOJECE INEEA.......cticeieieieieceeee ettt ettt ettt e s be et esb e beereesbessassesseessensassesssessansenseessassanes ES-4
Formulation and Screening of Potential PrOJECtS ..........cecvvirieriecininienieieisieieieesesieieeee e sseeenes ES-6
Summary of Project Description and Key ISSUES.........ccccvrveieiriniiniecieiriieieeeeseie e ES-7
Operations and MaiNtENANCE .........ccuervirreeierierteieeeesteseeeestessesseeseessessessesssessessessesssessessessesssessensans ES-11
Environmental Consequences and Mitigation MEaSUIes ..............ceecverrereeceerienieseesieseseeseessensennns ES-12
Mitigation MONitoring PrOZrami ...........ccccvvueieeirinienieieiniirieteteeestei e siesseste s ssesseseesessessessenens ES-29
Unavoidable AdVErse IMPaCtS.........cceeuiriieierieriieieieteseeeee ettt e et e sse e seesaesseese s essesaenes ES-29
Irreversible and Irretrievable Commitment of RESOUICES .........ccceeruirienienieininireeeceeieieeee ES-31
Growth Inducement IMPACLS .........ccoeirrerieieiiirieieetreriet ettt esse s s e eseesessenens ES-32
CUMUIALIVE TIMPACES .....vevveeieeieiisieieieeseseie ettt ettt sttt este st e e esassesessessesessessessesensensensasens ES-32
Short-Term Versus Long-Term Productivity IMpacts ..........cccceeuirieceenienieiecieneseeiesieseeeevenens ES-34
Project Approvals and PEITIILS ..........c.ccivirieriecieiriiieieteesie ettt ee e eese s sseaesessessenens ES-34
Next Steps Under CEQA — Final EIR Certification.............ccevevveieerieriecesenesieeeesesseeesssessenens ES-34
Next Steps Under NEPA — Records of DeCiSION.........cceeveiirieeeieieiesieceeieiese et ES-34
1.0 INTRODUCTION
1.1 Background and Purpose of This DOCUMENL ........c.cceeeveriiiiieeieieiicieieieie e 1-1
Background of the Metropolitan Water DIStricCt ........c..oververvecinienienierieeeisesieiereeeesse s 1-2
1.3 CadiZ ProjECt OVEIVIEW .....evevieeieiiieieieiesteieeeestestesaesessessessesaesessessessessesessessessessssessessensasens 1-4
1.3.1  Metropolitan’s ROIE ........cceceiiiiiieiieieieceetcee ettt 1-4
1.3.2 BLM S ROIC..ciiiiitie ettt 14
1.3.3  Role of CoOperating AZENCIES.........ccvvvrrerrererrererreriereeessesseseessessessessessssessessessesens 14
1.4 Purpose Of EIR/EIS........ooui ittt ettt ettt ettt e se st eesa et e sesseesaessassasseensansans 1-5
1.5 Background to the EIR/EIS ........coioiiiiiieeieetee ettt sttt eae et esb et s ve s anaans 1-5
L5.1  SCOPING PTOCESS ..evevieeieiiriiieieieisiestetetestesteseetsresseae e esessessessesessessessessesessensassesens 1-5
1.52  Draft EIR/EIS ...ttt 1-7
1.5.3  Supplement to the Draft EIR/EIS ........c.cooioiiieieeeeeecteeeeeeee e 1-8
1.5.4  Changes to the Project and Final EIR/EIS in Response to Public Comments ....... 1-9
1.6 Final EIR/EILS FOIMAL ......c.ccoiuiiiieiiirieiiei ettt 1-9
L6.T  VOIIME L. .ottt sttt 1-9
1.6.2  Volumes II and III — Response to COMMENLS ........cceeeeererierreeierienrieeeeienieeeeennenns 1-12
1.6.3  Volume IV — Groundwater Monitoring and Management Plan.................c......... 1-12
1.6.4  Documents Incorporated by Reference ...........coecvevieeieieniinicieiceeeeeeeee, 1-12
1.7 Mitigation Monitoring Plan............cccevieiiieniinicieieeeeeeseeeee et 1-13
1.8 Project Approvals and PErmits ..........ccceeveeveeirinininienininiseieeetee st ee e eesesseenes 1-13
1.9 Next Steps Under CEQA — Final EIR Certification ..........cccoeeeeueereineeniecnieecrecrecee 1-13
1.10  Next Steps Under NEPA — EIS RecordS of DeciSion..........ccveeveeierieeienienieeeeiesiesieeeevennes 1-14



Section

2.0

3.0

TABLE OF CONTENTS

Page
ASSESSMENT OF PROJECT NEED AND PURPOSE
2.1 Overview 0f Needs ASSESSITIENIL ........cc.etrueuirieuirieieirieereeiertet et eie sttt et be e eeene 2-1
2.2 General Approach to Needs ASSESSIMENL .........ccceeveriereeierieniieieiesteereeeessesseeeessesseereessessens 2-2
2.3 Dry-Year Water SUPPLY NECAS......cvcveiiiiieieiiciceierectteeset ettt s enas 2-4
231 GENETAL .ttt 2-4
2.3.2  The ROl Of STOTAZE ....c.eovvireieeieiicieetetee ettt ettt ettt b et te s besreeeeas 2-5
2.3.3  The Role of CONSEIVALION .....cc.coirieiririirieieie ettt 2-6
2.3.4  The ROl Of TTanSTers ......ccevveuerieuiirieirieicete ettt 2-6
2.4 Projection of Dry-Year Demand: 2000-2020 .........c.cceeirirrerrerieinrenieeeeeresieseeeeeseessesseneens 2-6
241 GENCIAL ..ttt bbbt 2-6
242 SCAG, SANDAG and DWR Population Projections............cccceevevuereseeeeeesiennens 2-7
2.4.3  Forecasts of Water Demand...........ccccoevueeriruininieinieinieinecse e 2-10
2.4.4  Current and Projected Conservation Programs ............cccceeeeeevevieneeceesienieeeenenns 2-11
2.4.5 Municipal, Industrial and Agricultural Demands.............cccccceviecieneneecienieseeeneenn 2-14
2.4.6  Total Dry-Year Demand in the Metropolitan Service Area..........ccccoeerverveveennens 2-14
2.5 Existing Dry-Year Supply from All SOUICES .........cccovvverieiecireniieieeeesieseeeeee e 2-14
251 GENCIAL ..ttt 2-14
2.5.2 Metropolitan’s Existing State Water Project Contract Entitlements..................... 2-15
2.5.3  Existing Colorado River Contract Allocations...........cocecevueerueenieeninennencnieeeen. 2-15
2.5.4  Other Existing Programs to Meet Water Supply and Water
QUALILY ODBJECLIVES. ...ueeuieiiiieeieieieeieetesie et etestesteetesbesbe e s essessesseessessesseessessesseeseans 2-17
2.5.5 Total Projected 2020 Dry-Year Supply From Existing Programs........................ 2-20
2.6 Metropolitan’s Integrated Program to Meet 2020 Dry-Year Demands .............ccccvevnneee. 2-21
2.6.1  Projected Dry-Year Yields for Non-Colorado River Resource Areas ................. 2-22
2.6.2  Needs Analysis for the Colorado River Resource Area.........c.coocvvveeeecieinerieiennns 2-24
2.7 Remaining Colorado River Resource Area Dry-Year Need ........cccoeeecveenieinieineeenenen. 2-25
2.8 Summary of Needs ANALYSIS .....cvecveriirieieiieriieieiesiesieeeeteste et e e ste e eaessessessaessessesseesnas 2-25
FORMULATION AND SCREENING OF POTENTIAL PROJECTS AND SITE-SPECIFIC
ALTERNATIVES
3.1 INETOAUCHION ...ttt ettt ettt b et 3-1
32 Project Back@round ...........ccceeieiiiiiieieicieseeeetee ettt ettt esa bbb eaeenaens 3-2
33 PrOJECt ODJECHIVES ....veevieeietieteeteieeteetet ettt ettt e b e e be et et e besbeessessasseeseessassasseessessansans 3-2
34 Step One: Identification of Potential Projects.........ccccvvrveeierirvinienenieieieenesieieeeeeeseeeeens 33
341 GENETAL .ot 33
3.4.2  Potential PrOJECES......cccueviiiiieieiecieeeetete ettt ettt ettt ettt ea b ba s eeaeenaens 33
3.5 Step Two: Screening of Potential PrOjeCtS........ccveveviiiecierieeeeiee ettt 39
351 GENETAL .ot 39
3.5.2  Environmental Considerations in the Screening Process...........ccceceveecvevverreennennn. 3-10
3.5.3 Potential Projects Considered But Eliminated From Detailed Analysis .............. 3-11
3.54 Results of Initial Screening of Potential Projects.........ccocveeveevevererienecenenieiennn, 3-14
3.6 Step Three: Formulation of Site-Specific Project Alternatives..........cccceevvverververvevnennnn. 3-15
3.6.1 Siting of Project Spreading Basins and Wellfield............ccccoeveeininieviecieiiinenns 3-15
3.6.2  Siting of PUMPING StAtIONS .....ccveveiriirieieieisieieieeeeeesieeeesee s seesessessesseseeseens 3-19
3.6.3  Specific Alignment Alternatives Considered.........cocevverievieiinerenereeeieineneeenen, 3-19

i



Section

4.0

TABLE OF CONTENTS

Page
3.6.4 Results of Initial Screening of Alternative Alignment.............cccocvevvrvrerrerrennennnn. 3-23
3.6.5 Consideration of Utility Corridor Alternative Alignment...........c.cocceeveeveevrivnennens 3-23
DESCRIPTION OF THE PROJECT ALTERNATIVES
4.1 INETOAUCHION .. ...ttt ettt ettt et e st et e e e s et sene s eseneenens 4-1
4.2 Eastern AIEINAtIVE ......cooiiiiiiiiiei ettt ettt st naeas 4-3
4.2.1  General DESCTIPLION ......c.eeiriirieieieeeeesiesieieeseessessesesessessessesseseesessessessesessessensenseses 4-3
4.2.2  Hydraulic CharacteriStiCS.........ecveriririerierieirerierieieesressesieeesessessessessesessessessesseseeses 4-3
4.2.3  CoNSrUCtION ACLIVILIES ...eoverteueeuieuirtirieieietceteste ettt ettt ettt et et sbe e nee e enes 4-3
4.2.4  Construction SChedule..........coccoiiiiiiiiiiiiie e 4-8
4.2.5 Right-of-Way REqUITEMENLS..........ccoeciririiieieiriirieieieeereeeee et sse e aeseenes 4-8
4.2.6  Feasibility Capital CoSt.....cccciiriivieriiriieieiiseeeeiesteetet ettt et eesseste s esessaeeeas 4-9
43 WESTEIN AIETNALIVE ...ttt ettt 4-9
4.3.1  General DESCTIPLION ......c.veiriirieieieieieeierieeeeseestesseseseeseeressesseseesessessessesessessessenseses 4-9
4.3.2  Hydraulic CharacteriStiCS.........ecveruririerierieireriesieieissessesieseesessessessesessessessesseseeses 4-9
4.3.3  CoNSruCtiON ACLIVILIES ..eoverveueeueeuirieieieietesiestesteteteetesie et et sbesbesee e et besaesaeeeneas 4-13
434  Construction SChEULE .........ccccerveieiririirieieieeseee ettt e e senees 4-16
4.3.5 Right-of-Way ReqUIrEMENtS..........cceviririerieiririiieieesesieeeeee st e e sseseneenens 4-16
4.3.6  Feasibility Capital CoSt.....ccccieierieriieieierieeeciese sttt ete e eeeae s e e esaesseeeeens 4-16
4.4 Combination AIETNALIVE ........eouerteieiiitirieteteteete ettt sttt st 4-17
4.4.1  General DESCTIPLION ......ccvecirerieieiieirtenieieteeseesteseeeessessessessesessessessessesessessensenens 4-17
4.4.2  Hydraulic CharacCteriStiCS........cirierieriireeriesiesreeeesiesteeeessessesseessessessesseessessesseessenes 4-17
4.4.3  ConStruCtion ACLIVILIES ..ccverveteuieuirieriereeietestestenietete et stet et ebesbeseete e b seesaeneeneas 4-17
444  Construction SChEULE .........ccccerveieiririirieieieeseee ettt e e senees 4-22
4.4.5 Right-of-Way REqUITEMENTS........c.ccveiririeieininiiieeeesesieeeeeee st e e sseseseenens 4-22
4.4.6  Feasibility Capital CoSt.....cccciieierieriieiieiesieceeiesie ettt esae e e e e e esaessessaens 4-22
4.5 Eastern/Canal AIEINAtIVE...........c.ccvvirierieieiririeieieesesesreseessesessessesesessessessessesessessensenees 4-22
4.5.1  General DESCTIPLION ......ccvecvrerierieiieisienierieeeessesteseeesessessessesesessessessessesessessensenens 4-22
4.5.2  Hydraulic CharacCteriStiCS........cveterreriieieriesierieeiesiesreeeessessesseessessessesseessessesssessenes 4-24
4.5.3  ConStruCtion ACLIVILIES ......ecveteutruirierieieieiesiestentetete ettt et et sbe et st e e seesaeneeneas 4-24
4.54  Construction SChEdULE .........ccccevverieieiniriirieieteesee ettt se e ssenes 4-28
4.5.5 Right-of-Way ReqUITreMEnts...........c.ccceveririeieniiniieieienie et seeeeeae e eeeseens 4-28
4.5.6  Feasibility Capital CoSt.......cciveierieriieieiesieeieieste ettt eve e ee e s e esaesseeeeens 4-32
4.6 Characteristics Common to All AIEINAtIVES .........ccecvvierrerierieireririeieeeeee e eeee e enens 4-32
4.6.1  Project Spreading Basins ............ccceeveiririeriecininiinieeeesesieeesee e sresseseessessesenees 4-32
4.6.2  Project Wellfield .......ccoeveieiiieieeeceeeeeee ettt 4-40
4.6.3  Power Distribution FaCilities ..........ccoereiiririrenieieeneseee e 4-45
4.6.4  Power SUpply FacCilities ........cccecveciririeieieinineeeeseseee et enees 4-48
4.6.5  StAING ATCAS ...ccveeveeeiereriirieeieiesteereestestesteseteaessesteessessassesseessessessesssessessassesssessenes 4-48
4.6.0  APDUILECINIANCES.....ccveeeeererietieeietesteeteetesesteessessessesseessessassesseessessessesssessessessesssessanes 4-52
4.6.7 Instrumentation and Control SYStEM .........cccceeveeveeirierererieieinesereeeeeeessesaeeenees 4-56
4.6.8 Groundwater Monitoring and Management Plan Monitoring Facilities............... 4-56

il



Section

5.0

TABLE OF CONTENTS

Page
4.7 Operations and MainNteNaNCE ...........ccueerrerierierirerrerieseseesessesseeesessessessessesessessessessssessessessens 4-57
4.7.1  Spreading Basins..........ccecveveririerieiieinirieteese sttt sre e e seaeneenens 4-57
4.7.2  Project Wellfield FaCIlities .........ccccevveeeiriisiesieiciceseseieee et aesneneas 4-57
4.7.3  Water Conveyance FaCilities .........cccerririerieriieieienesecieeeeeeese e 4-57
4.74  Groundwater Monitoring and Management Plan Monitoring Facilities.............. 4-59
4.8 The NO Project AICINAtiVe. ........ccvivuieeieieiieeeieeeeet ettt ettt e e saesbeseeens 4-60
4.8.1 Planning Assumptions for the No Project Alternative..........ccccceeeecvevreneecveniennnnns 4-60
4.8.2  Operating Options Evaluated.............ccccerieviriininienieieneneieieeseseeeee e seseeeeens 4-60
4.8.3  Most Probable NoO Project SCeNario...........ccecererreriecerenenieieieesiesieeeessessessesenens 4-62
AFFECTED ENVIRONMENT, IMPACTS AND MITIGATION
5.1 AGEICUITUTE ...ttt ettt et e e st e e te et b e b e s beeseesaessesbeeseessessesseessensesseessansans 5-1
5.1.1  Affected ENVIFONMENL.....cc.coiiiiiriiieieiesieieei ettt ettt 5-1
5.1.2  CEQA Thresholds of Significance ............ccccecvvrerieiriirierienieinesienieeeesresieseeessennens 5-3
S5.1.3 MeEthOOLOZY ...vovvinieiieiieiiiieieteesteete ettt ettt ese b b essesassessensennenens 5-5
5.1 TMPACES .eeeeeeiieiieiieieieetetet ettt et et e te et esbesbeeseessessasseessessasseessessassasseessessansesseensansans 5-5
S5.1.5  Mitiation MEASUIES .......ceeirreieieiririeieieessessessessesassessessessessesessessessessesessessensennes 5-7
5.1.6  Level of Significance After Miti@ation ...........cceceeeveirierierierieenesesiesieeeeeesessenes 5-7
5.2 Land Use, Planning and POLICIES ..........cceevveriiriieieierieeeeieieeeeeeteie ettt seesaens 5-8
5.2.1  Affected ENVIFONMENL . ....cc.coiiiiiriiieieiesieietee ettt ettt 5-8
5.2.2  CEQA Thresholds of Significance............ccocevuevirerierieierinenieieinesiesieeeeseesseneens 5-14
5.2.3  MeEthOdOIOZY ...cvivieieiieieceeeeeeee ettt ettt st re e enaas 5-15
524 TIMPACES .eecveeeieieeiieeieteie ettt ettt et et e ebessaesbesbeete et esesseeseessessasseessensensesseessensenss 5-15
5.2.5  Mitiation MEASUIES .......cceeririeieieirierreieteessessessetesaesessessessesessessessessesessensensessens 5-19
5.2.6  Level of Significance After Miti@ation ...........cceceeevririerierierinesenenierieseeseseeneens 5-19
53 SOCIOBCOMOIMCS .....cuveutenieuieuietirteteitet st et et ettt e st et e st sbe st e et be s bt e st et e bt s be e et e st ebe st et et eneene 5-20
53.1  Affected ENVITONMENL........c.ooveuiiirieirieiieieeecrei et 5-20
5.3.2 CEQA Thresholds of Significance............cccceeuvvirerierieiinenienieieeneseeeeeseeseeneens 5-23
5.3.3  MeEthOdOIOZY ...cuvieieeieiieieeeeteee ettt ettt enaas 5-23
534 TIMPACES .eecvieeieiiiieeieieieeteetet ettt et et et e e bt et esbesbeere et essasseeseessessasteessensensesseesaensensan 5-24
5.3.5  Mitiation MEASUIES ......ccceevirreieieririirieieteestessesetesassessessessesessessessessesessessensensens 5-29
5.3.6  Level of Significance After Mitigation ..........cceecvevieriecierieneeienieeeeeesie e 5-29
54 Topography, Geology, Seismicity and SOilS.........cccceeeecieriiriecierieceeeeere e 5-30
54.1  Affected ENVITONMENL........cooieuiiirieirieiieieeieerei et 5-30
54.2 CEQA Thresholds of Significance............cccceeuevirerierierenienenieieeneseeeeeeseesseeens 5-47
54.3  MeEthOdOIOZY ...cvivieeieiieiececeee ettt sttt et enean 5-48
544 TIMPACES ..ecvieeieiiiieieieie ettt ettt et et e e bt et e sbesseereesbessesseeseessessasseessessensesseessensanss 5-48
545  MitiGation MEASUIES .......cceeirieieieirierreieeeessesseseeesassessessessesessessessessesessessensensens 5-59
5.4.6  Level of Significance After Mitigation ..........ccceceevierieecierieneeienieeeeee e 5-59
5.5 WaALEE RESOUITES ...ttt sttt ettt 5-60
5.5.1  Affected ENVITONMENL........ccooueuiriiiiiieirieiieieieteeseeseiet et 5-60
5.5.2 CEQA Thresholds of Significance .............cccecvrerieriecenenienieieneseneeeeseseeseeeeens 5-84
5.5.3  MeEthOAOIOZY ...cvievieeiiiicieceeeteetetete ettt et beeaeens 5-85

v



Section

5.6

5.7

5.8

5.9

5.10

5.11

TABLE OF CONTENTS

Page
5.54,  TIMPACES ..ovieieiieieeieetete ettt ettt ettt sttt st sttt s bbb e b sae et et e beeaeenees 5-87
5.5.5  Mitiation MEASUIES .......cceevirreieierirririeieteressessesietesessessessesesessessessessesessessensensens 5-99
5.5.6  Level of Significance After Mitigation ...........cccoevevveeeeniininenieeeeeeeesesreeennens 5-100
AT QUALIEY 1.ttt ettt ettt et e s s s nenes 5-101
5.6.1  Affected ENVITONMENL........ccooueoiriiiriiiiirietrie e 5-101
5.6.2  CEQA Thresholds of Significance ...........cccecuevuerieeeecieniinieieieseeeeeeie e 5-106
5.6.3  MeEthOAOIOZY ...c.veevieeieiieiicteeeeeete ettt ettt et e b e sreeeean 5-106
5.60.4  TIMPACES ..oeieieiiieieieierte ettt ettt ettt et et sb ettt e b be et e b sae et et e beeneenean 5-107
5.6.5  Mitiation MEASUIES .......ccveveririirienieieirrerteieieesseesessesseeesessessessessessesessessensensens 5-115
5.6.6  Level of Significance After Mitigation ...........ccceceevuerieiesienieeieneeeeiereeeeieneas 5-115
TrANSPOITALION .....vevieieeieieeteeeet ettt ettt et e e e et et e beeteesbessesseessessassasssessansesseessansanss 5-117
5.7.1  Affected ENVITONMENL........ccooueiriiirieiiinierie ettt 5-117
5.7.2  CEQA Thresholds of Significance ...........ccccecuevuerieiecienieeeeeeieseeeeeeie e 5-119
573 MEthOOLOZY ....oooviiinieiieiiiiiieetcitetestet ettt ettt sttt ettt rsebeebesbe b essesserenne 5-120
574 TMPACES ..eeieieiieiieieeste ettt sttt sttt ettt et et e besbe et besaeeneetesbeeaeenean 5-121
5.7.5  MitiGation MEASUIES .......ccveeeeiriirieieieirresreieieesseesessessessesessessessessessesessessenssensens 5-133
5.7.6  Level of Significance After Mitigation ...........ccceceevierieiesieneeieneeeeeeieeeeveaean 5-134
Bi0logical RESOUICES .......cceviriiieieirieieieieeseeteese sttt sttt se s s e e ene e 5-135
5.8.1  Affected ENVITONMENL........ccooeoiiiiirieiiirierie ettt 5-135
5.8.2  CEQA Thresholds of Significance ...........ccecuevuerieiecienieneeeeieseeeeieie e 5-152
5.8.3  MeEthOdOIOZY ...cveevieeieiieiicieeeeceee ettt e re et st besaeeeean 5-154
5.8:4  TIMPACES ..eeieiieiiieieieieete ettt ettt et b ettt ettt saeene e te b eneenean 5-154
5.8.5  Mitiation MEASULIES .......ccvervierieierieireeiestesteereessessesseesessesseeseessessesssessessessesssansens 5-170
5.8.6  Level of Significance After Mitigation ...........ccceceevieviieienieneeieneeeeeeieeeeeenean 5-177
Energy and Mineral RESOUICES.......ccc.evverieiririeieieinesieieteeseessessesesessessesseseesessessensenenns 5-180
5.9.1  Affected ENVITONMENL........ccooueiriiirieiiieieerie ettt 5-180
5.9.2  CEQA Thresholds of Significance ...........ccccecuevveriieeecienienieeeieseeeeeeie e 5-182
5.9.3  MeEthOOLOZY ...cvevviieeieeieiiiieieietee ettt ese e s s e e esessenes 5-182
5.9:4  TIMPACES ..evieieiieiieieerte ettt ettt sttt ettt ettt e et st be et et saeeae e tesneeaeenean 5-187
5.9.5  Mitiation MEASULIES .......ccveriieriererierreeiesiesteeeeestesseseetessesseessessessesssessessessesssansens 5-193
5.9.6  Level of Significance After Mitigation ...........ccccceevievieierienieeieneeeeeesieeeeeenens 5-193
Hazardous Materials ..........c.coeueirieinieieiee e 5-194
5.10.1 Affected ENVIFONMENL . ....cc.coveiiiiriiieieiieieie ettt 5-194
5.10.2 CEQA Thresholds of Significance ...........ccceevevierieiecieniinieieieseeeeeeee e 5-197
5.10.3 MeEthOOLOZY ...vevviienieiieiirieieteteertete ettt sttt se st s e esassessessesassessenes 5-197
5.10.4  TIMPACES ..evveieiieiieieiesie ettt ettt e ste st st et et e sbeeae e tesbesbeentesbessesaeensesaesneenean 5-197
5.10.5 Mitiation MEASULIES .......ccveriirrreierierreeiesiesteeteessesseeseesessesseessessessesssessessessesssensens 5-200
5.10.6 Level of Significance After Mitigation ............cceceevueriecienieneeieneeeeeeeeeeeienenn 5-201
INOISE .ttt ettt ettt b et bt s et b et bt st e et b et b et st et e bt et e et e st b s b et eaene 5-202
5.11.1  Affected ENVIFONMENL.....cc.coveiiiiriiieieierieiee ettt 5-202
5.11.2 CEQA Thresholds of Significance ...........ccccecuevuevieeecienieneeieieneeeeeeee e 5-206
5.11.3  MeEthOOLOZY ....voeviieeieiieiiiiiieietees ettt et s e ssasse s ensesessessenes 5-207
S.11.4 TIMPACES ..eeieieiieiieteiesie ettt ettt et ste st sttt et e sbeeatestessesbeensesbesaesnnensessesneenean 5-207
5.11.5 Mitiation MEASULIES ......cccvervirrieierierreeiesiesieeseessesseeseessessesseeseessessesseessessessesssessens 5-218
5.11.6 Level of Significance After Miti@ation ...........ccceeveeveeeevirierenierierieeeesesesiesieneens 5-218



Section

5.12

5.13

5.14

5.15

5.16

5.17

5.18

TABLE OF CONTENTS

Page
PUDBIIC SEIVICES.....c.eveuiieiiieteiete ettt bttt 5-219
5.12.1  Affected ENVITONMENL......c.coveieirieieieirieieieteesieieeeesse e essesse e aesessessessenas 5-219
5.12.2 CEQA Thresholds of Significance .............cccoevevveeeisivieeeeeineieeeeeesreeeveeneens 5-220
5.12.3  MeEthOAOIOZY ...cveevieeiiiieiieteeceetete ettt be e sbesae s ebesaeeeean 5-221
5024 TIMPACES ..eeieieiieiieieiesieeteteste et ete et e e teste st eate st e sbesaeestesbesseensesbesaeeneensesseeneenean 5-221
5.12.5 Mitiation MEASULIES ......cccverierrrererierreeiestesteeseestesseeseetessesseessessessesssessessessesssansens 5-223
5.12.6 Level of Significance After Mitigation ............ccecvevierievieniieienieneeeeieeeeeesee e 5-223
Utilities and SErVICE SYSLEIMS .....ceevirveveieiriirieieietsessesteteessessessesseseseesessessessesessessensens 5-224
5.13.1  Affected ENVITONMENL........coveieirieieieirieieieteeseieeeeste e eesessessesaesessessesaesas 5-224
5.13.2 CEQA Thresholds of Significance ...........cccecuevuerieeecienieneeieieseeeeeee e 5-226
5.13.3  MeEthOdOIOZY ...cveevieeieiieiieieieeteeeee ettt ettt a e besae e besaaeeean 5-227
S5.13.4  TMPACES ..eveenieiieiieieie sttt ettt sttt et st te st e sbe et e tesbesbeentesbesaeeneentesaeeneenean 5-227
5.13.5 Mitiation MEASULIES .......ccvervierieierienrieiessesteeeessessesseessessesseeseessessesssessassessesssansens 5-229
5.13.6 Level of Significance After Mitigation ...........ccceceevierieceerieneeienieseeeeieeeeeeeeas 5-230
ARSTNELICS ...ttt 5-231
5.14.1  Affected ENVITONMENL.......ccveveieiriirieieieisesieteeeesreseeeeesse e ssesee e ssessessesessens 5-231
5.14.2 CEQA Thresholds of SignifiCance ............ccceeevieievierienieieieseceeiese e 5-243
5.14.3  MeEthOOLOZY ...ceeevirvinienieieiirieieteee ettt ettt s st e s e s e e esessessensenens 5-243
S.T4 4 TIMPACES ..eveeeieieeiieiieierte st ete sttt e te st st e e e stesse et et e sseeneeneensesaeensensesesseensansens 5-244
5.14.5 Mitiation MEASULIES .......ccvervieriereriesreeiesiesteereessesseeseetessesseessessessesseessessessesssensens 5-251
5.14.6 Level of Significance After Mitigation ...........ccceeeevveriiecierieneeienieeeeeeseeeeeesieneas 5-251
CUltural RESOUICES.......cveueieiiieiiieieeeie ettt ettt ebe s 5-252
5.15.1 Affected ENVITONMENL.....ccucoieuiiirieieieierieie et 5-252
5.15.2 CEQA Thresholds of Significance ............cccecuevuevieeecienienieeeieneeeeeeee e 5-255
5.15.3 MeEthOOLOZY ...veoviieeieeieiiiieieietee ettt ettt esassessensesaesessenes 5-256
S5.15:4  TIMPACES ..evienieiieiieieiesie ettt ettt ettt s e te st e sbesat e tesbesseentebesaesneensesaeeneenean 5-257
5.15.5 Mitiation MEASULIES ......cccveriirrieierienreeiesiesteeeeessessesseesessesseessessessesssessessessesssensens 5-260
5.15.6 Level of Significance After Miti@ation ...........cccoeveeveceeveriererienierieeeeseseseeseeneens 5-261
Paleontological RESOUICES..........ccvviriirieieiririeieiet ettt sttt ess e se st s e s nens 5-262
5.16.1 Affected ENVIFONMENL.....cc.coveiiiriiieieieeeie ettt 5-262
5.16.2 CEQA Thresholds of Significance ...........cceeuevuevieiecieniececeeieseeeeeeie e 5-264
5.16.3 MeEthOOLOZY ...veovirienieieirieieieteertetetet sttt sttt s e ssassessesesaesessenes 5-264
S5.160.4  TIMPACES ..eovveieiieeieieieseeteteste et et este s e et esteste e e essessesseessessessesssessessessasssessessesseesean 5-265
5.16.5 Mitiation MEASULIES .......ccveriirrieierierreeiesiesteeeeessesseeseesessesseeseessessesssessessessesssensens 5-268
5.16.6 Level of Significance After Miti@ation ...........ccceeveeeeceeverierenierierieeeeseseseeseeneens 5-269
Wilderness/RECTEALION.......c..c.erveuiirieirieiiieieeteteetet ettt ettt es 5-270
5.17.1  Affected ENVIFONMENL.....cc.eiuiiiiiiiiiiieieceieseieeeee ettt e 5-270
5.17.2 CEQA Thresholds of SignifiCance ............ccceevevieievienienieierieseceeiesieee e 5-272
5.17.3 MeEthOOLOZY ...eeevirvinieiieieiiiteieteee ettt sttt sbe e e st s e e e e esessessennesens 5-274
S5.07.4  TIMPACES ..eveeereiieiieeieieiesteeteteste et e e et e s te et esaesesteeseessassasseessessassesseessassasesseessansens 5-274
5.17.5 Mitiation MEASULIES .......ccvervirrieierieireeiesiesteeeeessesseeseessessesseeseessessesssessessessesssansens 5-276
5.17.6 Level of Significance After Miti@ation ...........ccceeveeveceeveniirerierierieeeeneseeseeseeneens 5277
INAIAN TTUSE ASSELS ....euveuiieeiieteieieert ettt ettt ebe s 5-278
5.18.1 Affected ENVIFONMENL . ....cc.coveiiiirieieieiieierieie ettt 5-278
5.18.2 Project Effects Thresholds CEQA Thresholds of Significance.............cccccucu..... 5-278
5.18.3 MeEthOOLOZY ....eeevirviienieieiirieietete ettt ettt s e seesesse s ensenens 5-278

vi



Section

6.0

7.0

TABLE OF CONTENTS

Page
S5.184  TIMPACES ..eveeienieiieeieiete sttt ettt st ettt st st e et e sbe e st e tesbesaeeneentesaesaeennens 5-279
5.18.5 Mitiation MEASULIES ......cccveriierreierieireeiesiesteeeeessesseeseetesseeseessessessesssessassessesssensens 5-279
5.18.6 Level of Significance After Miti@ation ...........cccoeveeveeeeveriinenienierieeeeseseseeseeneens 5-279
5.19  Environmental JUSTICE.......cecverieririiririerieieisisieietee sttt sesesse st se s esessessesessesessessessessons 5-280
520  Note on CEQA Thresholds of Significance............ccccevveveeeiniivieeeiiiseieeeeeeceeeveeneans 5-281
GROWTH INDUCEMENT IMPACTS
6.1 BaCKGIOUN ..ottt et et bbb et e e reenbanaans 6-1
6.2 Growth and Its Potential Socioeconomic Effects ..........ccocveeiviirinienieciniinineieeeecseeeens 6-1
6.2.1  POPULALION......c.coiriiieieieisieieteesete ettt ettt sa et s s st se s eseesessesseseesessensensenens 6-2
6.2.2 Employment and INAUSHIY .........cccoevieriiiieieieeiceeteieee ettt ea e e 6-3
0.2.3  HOUSINEG....c.oeitietieeieieitietetete sttt eteste e estestesteeseessessesbeessessessasseessessassesssessassessesssassans 6-3
6.2.4  JobS/HOUSING BAlANCe........cceecveiriiieieieiiieieceesieietetete ettt sse st e s 6-4
6.3 Relationship of the Project to Regional Growth Management Plans...............c.ccccoevevennenen.. 6-4
6.4 GIOwWth INAUCEMENL .......ceeiiiiieiieieiicectctee ettt ettt ettt et essesseeseesbessesseessassans 6-4
6.5 CONCIUSIONS ......ceeuiitiienieetetisieteteeestest et et etestessestesessesessesessessessessasessessensessesessensansesessensenseneas 6-6
CUMULATIVE IMPACTS
7.1 BaCKZIOUNG ......c.oiiieieciceee ettt ettt s et s e es s e s e e ens 7-1
7.2 CUMUIALIVE PrOJECLS .. cuvitieeieieiieieieste ettt ettt et e te e e e b et e eseessesseeseessesbesseessansansnns 7-1
7.2.1  RegIONAl PIANS........coiiiiiiiieiicececeeeeetee ettt ettt ene e 7-1
7.2.2  Approved and Proposed Land Development in the Cadiz Project Area................. 7-2
7.2.3 Hayfield Valley Groundwater Storage Project..........ccccveevevienieeerieneeeeieseeeeiens 7-2
7.2.4  Past, Present, And Reasonably Foreseeable Water Uses Within
The Bristol, Cadiz, Fenner And Orange Blossom Wash Watersheds.................... 7-3
7.3 CUMUIALIVE TMPACES ....vvvenveeieiieieeieieieeeeeteiee ettt ettt aese s esessesessessessessesessessenseneas 7-5
731 AGLICUIUTC. ...ttt ettt ettt te et et et e se e b esbasseessessensenes 7-5
7.3.2 Land Use, Planning and POLICIES ..........cceeuecerirerieieinenienieteeeeseeeese e aeneeens 7-5
7.3.3  Socioeconomics and Growth Inducement..............cccecvrirerieciniinenenieieeseeeeeens 7-6
7.3.4  Topography, Geology, Seismicity and SOilS...........ccecuevrirircievienieieciene e 7-6
7.3.5  WaLter RESOUICES.....cveivieuieeiiiiitieiieieie et ettt et st seeestebesbeessessesseessessassesseessansens 7-7
73,6 AT QUALILY....ciiiieieiceeeseee ettt ettt ettt b e s ese et e s esseneesessesenseneas 7-8
7.3.7  TTANSPOTTATION ...veveeeveiieeieeieieeteetesie e et etesteeteeseestesseessessessesseessessesseessessassesseessansans 7-9
7.3.8  Biological RESOUICES.......cceeiiiiciieiieieieceeieieete ettt et sve e s s beeseesaesbeeseeseans 7-9
7.3.9  Energy and Mineral RESOUICES.........ccvrverieiririnieieieisienieieeeeestesseseseesessesessenens 7-9
7.3.10 Hazards and Hazardous Materials .............ccccecererierieinenienieineseneeeeeee s 7-10
7311 NOISE..eiveeeieieieetieteteste ettt et et e e te et esbebesseesaesseseeseessessasseeseessessassesssessessasensaessansn 7-10
7.3.12  PUDIIC SEIVICES ...cuvievieeienieiieiieiesieeteeitete sttt eseete e seeeaessesbeessessassesseessessessesssessansas 7-11
7.3.13  Utilities and SErviCe SYSIEIMS. .....ccccirverueririririeierieesressesseseessessessessessssessessesseseens 7-11
73,14 ACSTNELICS ...veevveiiiieeieiieteeeettet ettt ettt ettt et e sb et e be st e b e b e raeseenaas 7-11
7.3.15  Cultural RESOUICES .......ccveevieeieiiiieiieieieeteeteete ettt et et et te e essessesseesaessennas 7-12
7.3.16 Paleontological RESOUICES .........cc.ccvviriirieieiriniiieeeeeesteee st 7-13
7.3.17 Wilderness/RECIEAtiON .........ccevveveieirierieieisinieieeeeetestesaesese e s saeseesessessessenens 7-13
7.3.18  Environmental JUSHICE.........ccuevieriirieieiesiececieie ettt ettt sae st a e nas 7-14
7.3.19  INAIian TTUSE ASSELS....cccirrirreieierirterieieesrestetetesestesesesessessessensesessessessesessessensensens 7-14

vii



Section

8.0

9.0

10.0

TABLE OF CONTENTS

UNAVOIDABLE SIGNIFICANT ADVERSE IMPACTS

8.1 TIEEOAUCTION ...ttt sttt e st e s b e s ae s sraesraesavesnveenneens
8.2 AT QUALIEY 1.ttt ettt ettt essete et e sbesbessesesbesbessesseresbensenseseas
8.3 Hazardous MaterialS ............coooieeeieiiiiiieececcecceeee et e e ens
8.4 Paleontological RESOUICES..........ccevuieieiiiriieiieieteeeet ettt ve s eneas

SHORT TERM VERSUS LONG TERM PRODUCTIVITY IMPACTS

9.1 Short Term Use Versus Long Term Productivity.........ccccceeeeeeceeniiniecienieseeiesieeenns
9.2 Aricultural RESOUICES .......ccvieeieiiiieiieieieeeet ettt ettt st a e b s eneas
9.3 Land Use, Planning and POIICIES.........cccvevieciririerieieireseseeteesesee e
94 SOCIOCCOMNOIMIICS ....eevverievieeieiesteereetestesteeseesessesseessesessesssessessesseeseessassessesssessessesseessenes
9.5 Topography, Geology, Seismicity and SoOilS..........ccccevereeievienieieiereceeiee e
9.6 WaALET RESOUICES ..ottt ettt sttt et sttt e st e tesbesneenseneas
9.7 AL QUALIEY vttt ettt e st et be e esaesessesseneese et e sensenens
9.8 TraNSPOITALION .....vevieieiiestieeieieie ettt ettt et ettt e st et e steessesbessessaessessesseessessesesssessansas
9.9 Bi0logical RESOUICES .......ceeiriiriiieiieisiiieieteeee sttt sttt se e se s esseneenens
9.10  Energy and Mineral RESOUICES.........c.ccvverieieiiririeieieeeesreieeeeessesseseseessessessessesenns
9.11 Hazardsand Hazardous Materials .............coocveveerveririerieereeeieeeeeeteeeree e
0.12  NOISE  eeeceerieeiieieriesiesttetesteste st etestesteeteestessesseessessassasseessessassesssessessasesssessensensesssessanes
0.13  PUDIIC SIVICES.....eveieiiriirieieieistesiesteeeeestestetessesesbessesse e ssessessessesassessessessesessensenseseans
9.14  Utilities and ServiCe SYSIEMS ......ccvevvierierieriierieiesiesteetesteseeeessesreessesesreessessessesssessenns
0.15  ACSENELICS vttt ettt e b e re st b reereenaebesreesnenes
0.16  CUltural RESOUICES.....cerverriieiieeirierieieieestestetetesessessesesessessessessesessessessessesessessensessens
9.17  Paleontological RESOUICES.........ccceoveiririerieieieineieeeeee sttt ssessesens
0.18  Wilderness/RECICAtION..........ccuerviriieeieieiieieeiesie ettt et eete ettt e ste e saesesbeessessesseessessenes
0.19  INAIaN TTUSE ASSELS ...eeveerirririeieererieieteesrestetetesessessessesessessessensesessessessessesessessensensens
0.20  Environmental JUSTICE........ccvevirirrerieieieeeteniesieteestesieee e ssessessessesessessessessessssessessessens

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

101 INtrOAUCHION....cuiitiieieiieteeteet ettt sttt ettt e e
10.2  Land USE ...ttt sttt ettt sttt b et e et
10.3  Topography, Geology, Seismicity and SoOilS...........ccccevirerierierinienienenereeeeeseeeeeeees
10.4  Water RESOUICES ...ccuveuvieieiieieiieieeteie sttt sttt sttt ettt e st sae et e neesbeeneesenes
10.5  Biological RESOUICES ......ccueeieiiiiciieieiecieeeeteste ettt ettt ve et et seeaeseeseeseens
10.6  Energy and MINEIAIS........cccccveviiiiieiieiieiecicieiesteeeet ettt ettt esa s s be e eaesseesaesnenes
LO.7  ACSTNELICS ..euveuieeieiiieieieeeeee ettt ettt se s st s e e saese s essenennens
10.8  CUultural RESOUICES.....c.eiuitiieieiietirteieteeete ettt sttt et
10.9  Paleontolo@ical RESOUITES.........ccecuieieciiriieiieieieeeetete ettt ae e saens

viii



Section

11.0

12.0

13.0

14.0

15.0

16.0

TABLE OF CONTENTS

Page

SELECTION OF THE ENVIRONMENTALLY PREFERRED PROJECT ALTERNATIVE

11.1

11.2

11.3

11.4

Methodology for Comparison of AItEIMAtIVES.......cucvrrererereierieseseeseeseeseesesesesesee e sreens 11-1
LLLLT GENETAL ..ttt 11-1
11.1.2  Criteria for Evaluation of AIternatives ...........ccooveeeirerieeieieeeeeseeee e 11-1
11.1.3  Weighting Of Criteria ......cc.eceeieiiiiiieieiesieeieiere ettt eee et sbe e essesseseeesaenes 11-6
Results of Alternatives COMPATISON.........ccvvirierverierirerierieieessessessesesssessessessessesessessessesens 11-7
L1201 GENETAL ..ottt 11-7
T1.2.2 RESUILS .ottt ettt sttt 11-10
Selection of the Environmentally Preferred Alternative ..........ccoceeceveecieneeeecieneeiennns 11-12
11.3.1 Impacts to DESErt TOTOISE........ceeververreererierreieieesresseieteseesessesessessesessessesseseens 11-12
11.3.2 Impacts to Wildlife Corridors .........ccovevuerieriiieiienieeieierie ettt 11-12
11.3.3 Wilderness Area Compatibility ..........cceveveeieresieierieceeieie et 11-12
11.3.4 Other Environmental IMPactS..........cccecvrerierieciriniinieieieeinieiesieeeessesesesessessens 11-13
Selection of the Preferred AIErnative...........cocvvvirieiecieininieieeeseseeee e eeeeas 11-13

PUBLIC INVOLVEMENT AND AGENCIES AND PERSONS CONSULTED

12.1
12.2

12.3

IEEOAUCTION ...ttt sttt s be s e et et besae e eneas 12-1
EIR/EIS Scoping Process and Input Received.........cocveieviiieeienieiieieieseceeeeese e 12-1
12.2.1  NOUTICALION. ....ccuiiiiieeieieirieieietee et e ettt e et se b esaeseesessessesseseesessesessassenens 12-1
12.2.2  SCOPING MEELINES ...cvevvevieviriierietietisiesieteeie ettt eseeteetestesesseseebesbessessessesessassensesens 12-2
12.2.3 Written COMIMENES ......c.eueeueeieieirieiiieie ettt steseeeseesee e sesesseseseeseseesenessenesenensens 12-2
12.2.4  OVerview Of COMIMENLS .........ccovverveiririeriereeresiesessesessesesesessessessessssessessessesessens 12-3
AgENCY CONSUIALION ....vevveeieiiiiieieieesieteteeee ettt st e e ese s b s e e e e ese s essesneseanes 12-3
12.3.1 Coordination with Biological Resource Agencies ............cceeereeeerreneeeenreseeennenns 12-8
12.3.2 Compliance with Historic Resource Requirements ............cccecevereveeneenincncnnene. 12-8
12.3.3 Native American COnSUtation .........cc.cocerveriecerereriesierisisesiesteeeessessesseseeessensens 12-8

PERMITS REQUIRED FOR THE CADIZ PROJECT

13,1 Federal AENCIES......couieieieiiciieiieieeieettetesie ettt ettt et e s be et essesseesaessassesseessessesseessessansas 13-1
13.2  State ACNCIES...uecieieiietieeieierieeteetete e ete et et e steeseebessesteessessessesseessessessesssessassessasssensaessanss 13-1
13.3  Local/Regional AGENCIES.........ccevirerrerieieirierieieeeestestesseeesessessessessesessessessessesessessessessesens 13-1
LIST OF PREPARERS

REFERENCES

GLOSSARY OF TERMS, ACRONYMS AND UNITS OF MEASUREMENT

16.1
16.2
16.3

B 5 0 TSRS 16-1
ALCTONYITIS ..evtiutetiettetete st e etetesteeteestestesseeseessessasseeseessassasaessassassasseessessansesseessansessesseassanses 16-13
UNItS Of MEASUTEIMENT .....eeevieeiieieieeeieeeeeeeeeeeeeeeeeeeeeesaeeseseeseseeesnseeseseeseneesenseesseessssesaneesn 16-16

X



17.0 INDEX

APPENDICES
A.  California Desert Plan Amendment Process
B.  Traffic Analysis Tables
C.  Air Quality Analysis Tables
D.  Findings and Determinations for Historic Properties
E.  Correspondence Regarding Clean Water Act Section 404

A-1
B-1
C-1
D-1



LIST OF TABLES

Table Page
EXECUTIVE SUMMARY
ES-1  Colorado River Resource Area Dry-Year Need (acre-feet)........ccocvererieireneniecinieneieieeseieene ES-4
ES-2  Summary of Impacts, Mitigation Measures and Unavoidable Adverse Impacts ...........ccccvevenenne. ES-13
ES-3  Permits and Other Approvals Required to Implement the Project............ccovevevvevveeninevieeeennenn, ES-35
1.0 INTRODUCTION
1-1 Permits and Other Approvals Required to Implement the Project...........ccccccoevevevevererennnnee. 1-14
2.0 ASSESSMENT OF PROJECT NEED AND PURPOSE
2-1 Projected Population for the Metropolitan SErviCe ATEa .........cccvvvrieriereeieinerenrerieeeeeessessessensens 2-8
2-2 Projected Dry-Year Retail Demand in Metropolitan’s Service Area (acre-feet).........cooevevveveeennennen 2-8
2-3 Existing In-Service Area Surface Storage Available to

Metropolitan and Member Agencies (ACTE-TEEL) ........cevvririerierieieirieieteeeeste et eseeeens 2-18
2-4 Existing Dry-Year Supplies in 2020 (ACTE-TEEL).......cccevvirierieriiciieieieseeteiese et e e ee e 2-20
2-5 Projected New 2020 Dry-Year Supply Program (acre-feet).........ceceverirvierienienieierieseeeeiesieeenn 2-23
2-6 Projected Colorado River Resource Area 2020 Dry-Year Supply Needs (acre-feet)..................... 2-24
2-7 Colorado River Resource Area Dry-Year Need (acre-feet)........ccuevvevierievierieniieeeienieseeeesiesieeeens 2-25
3.0 FORMULATION AND EVALUATION OF PROJECT ALTERNATIVES
3-1 Seventeen Conveyance Alternatives Given Screening-Level Evaluation...........cccccoeeevevieniienennn. 3-21
4.0 DESCRIPTION OF PROJECT ALTERNATIVES
4-1 Construction Equipment Required for the Eastern AIternative ...........cccceevveveeeerieseecienieseeeeeeeeeens 4-6
4-2 Cadiz Pumping Plant Construction EQUIPIMENL...........ccccerverieiiririinieieieinisieteeeesesieseeeeeseessessenees 4-8
4-3 Eastern Alternative Estimated Construction Cost (1999 $) .......ccoveiriririeeneiee e 4-9
4-4 Western Alternative Construction EQUIPIMENL...........ccooviiiecieriiiieieiesieeeeiese et e e eeseas 4-13
4-5 Construction Equipment Cadiz Pumping Plant (West Portal)..........cccccocvvineiecinciniineieeiecesenns 4-16
4-6 Western Alternative Estimated Construction Cost (1999 $)......ccooveiieiieiciniereeeeeeeeeeeenes 4-16
4-7 Combination Alternative Construction EQUIPMENL..........ccocceeeieriirierienieieieseeeeiese e 4-20
4-8 Cadiz Pumping Plant (West Portal) Construction EQUIipment .............ccocevvvveriecieciniinenieneriecennnnens 4-21
4-9 Combination Alternative Estimated Construction Cost (1999 $) .......ccoveeivieirieiinieereeeeeeree, 4-22
4-10  Eastern/Canal Alternative Construction EQUIPMENT ..........cccocvevieviiriecienieiieierieseeeesiese e eeeas 4-24
4-11  Intermediate Pumping Plant No. 1 Construction EQUIipment............ccccceeveviereeeecieneseeienieeeenene 4-27
4-12  Intermediate Pumping Plant No. 2 Construction Equipment.............ccccoervernennennenneeneenenne 4-28
4-13  Eastern/Canal Alternative Estimated Construction Cost (1999 $).......cooeveevevveeeeeieeeeeeeeeeeenene 4-32
4-14  Construction Equipment Required for the Project Spreading Basins...........ccccceeveviereeceenieereennennn. 4-37
4-15  Construction Equipment Required for the Project Wellfield..........ccocooeieeiecievnininenieeeceenne, 4-45

X1



Table
5.0

5.1-1
5.2-1
5.3-1

5.3-2
5.3-3
5.34
5.5-1
5.6-1
5.6-2

5.6-3
5.6-4
5.7-1
5.8-1
5.8-2
5.8-3
5.9-1
5.9-2
5.9-3
5.11-1
5.11-2
5.11-3
5.11-4
5.15-1
5.16-1

6.0

6-1

11.0
11-1
11-2
11-3
11-4
12.0
12-1
13.0

13-1

LIST OF TABLES

Page
AFFECTED ENVIRONMENT, IMPACTS AND MITIGATION

Current Agricultural Cultivation on the Project Site ..........cccevvevieiiviiieiinicieieeeeeeeeeeee e 5-3
Miles Within CDCA Land-Use CIaSSes........cceeruruerirueirieirieinieienierenteietsieseseeseseeresesiesessesessesenes 5.11
Socioeconomic Trends and Forecasts for the Cadiz Project Area,
Surrounding Area and REGION ........c..ciiiiieieiiiiieieieisetereee ettt et st ssesae e be s esseseens 5-20
HOUSINE ...ttt ettt e et et e st e st e e st esbesbesseeseessassassaassassassessaessassanseessensansan 5-23
Estimated Construction Employment for the Eastern Alternative ............ccoccoevverereriecvecenenennne. 5-24
Estimated Operations Employment for the Eastern Alternative............cceeevieceenineecienieceenenne. 5-24
TeMPETAtUIE DAtA......coeciieeieieiiciecieieie ettt ettt e et esteeseesbesbesseessessesseeseessassessesssessensens 5-64
Designations and Classifications for Air Quality in the Mojave Desert Air Basin ................... 5-103
Air Quality Levels Measured at the Twentynine Palms
Ambient Air MONItOTING STAtION .....ccvevvieieieeiieieiesieetertese ettt et esbe e e sae s e e e essessesseessessesseas 5-104
Summary of Estimated Construction EMISSIONS.........ccceeveeveriineeriesieniesienieeeeeesreeeeenesieseeenens 5-109
Estimated Pollutant Emissions for Project Operations (t0nS/yr) .........cceeerveeverveiresenenieseenuennas 5-112
Summary of Traffic Estimates During ConstrucCtion..........c.cceevevverieeeesienieeeeienieeeeeeseeseeeeenns 5-122
Special Interest Plant Species Observed or Expected on the Project Site...........ccecveeverieeeeennene. 5-141
Special Interest Wildlife Species Observed or Expected on the Project Site.........cccccevevenennenee. 5-145
Plant Community Impacts by AICIMAtIVE..........ccvevirirerierieieieisieiee ettt e sre e saeseeneas 5-156
Potential Mineral RESOUICTES ......c.ceoiruiriirieieieietirtesete ettt sttt 5-188
Daily Consumption of Fossil Fuel During Construction...............ceceeveeeecerenenierieresiesesseseensennns 5-188
Daily Power Consumption in KWh/Day...........ccceeeriririecinininieieieeniesieeeseeesessessesesessessessenens 5-189
Typical Distances to NOISE CONLOULS .......cc.eceeverierieeieriesieeeeiesseseesessesseessessessesssessessessesssessenns 5-204
EXIStING NOISE LEVELS ...cuviiiiiiieiieiieieesieetetete ettt ettt ettt ste e e ve et e s e aeeseessensesseessensans 5-206
Interior/Exterior Noise Level Standards for Mobile Noise SOUTICES.........cccocvriririerierierieiernnnnns 5-207
Typical Construction Equipment Noise Levels (ABA).......ccoccvevierieieciieeceeeceeeeeee 5-208
Reported Cultural Resources in the Cadiz Project APE and Significance Evaluations............. 5-253
Fossil Localities Documented in the Cadiz Project Field Survey ........cocooeeveviveneciecncnenns 5-263
GROWTH INDUCEMENT IMPACTS
Population Trends (Millions 0f PEOPIE) ......cccvveriieriiiiiiiieieiese et 6-3

SELECTION OF THE ENVIRONMENTALLY PREFERRED PROJECT
ALTERNATIVE

Evaluation Criteria for the Project AIternatiVes..........ccooveeevierieierieniieieriese e eee e sreeeeesnens 11-2
Comparison Of AIEINALIVES ........ccccivririerieieiriirieieieeseieiet et esseseesessessessesessessessessesssssnsesens 11-8
Relative Ranking of AItEINAtiVES .........c.ccvvirierieieiniiieieeetsisteie e este et eesse st e esessesseseens 11-10
Miles Within CDCA Land Use Classes.........ccererieiriinienieininienienieceiesiesieteie e see e see e 11-11

PUBLIC INVOLVEMENT AND AGENCIES AND PERSONS CONSULTED

Agencies, Organizations and Individuals Contacted ..........c.ccoeveeverienieieenenieieeeeeeee e 12-4
PERMITS
Permits and Other Approvals Required to Implement the Project ............cccooeeveiiniinnennecnne. 13-2

Xii



LIST OF FIGURES

Figure Page
EXECUTIVE SUMMARY

ES-1  Generalized Location of the Cadiz Project FacCilities..........ccccveviievieeeinieieieesieeeeseieeee e ES-2
ES-2  Metropolitan's SEIVICE ATCa ........c.ccveruieierieriierieiesiesteetestesteetessesseeseesessesssessessesseessessessesssssesssessenes ES-5
ES-3  Cadiz Project AItCINAtIVES ........ccerirreieieiriirieieteesteieeetesessessestesessessesseseesessessessessssessessesessessenseses ES-8

1.0 INTRODUCTION

1-1 Metropolitan’s Main SUPPLY LINES........c.ccvvirierieiriinieieieinirieieetstesieieeees e stesessessesseaesessensenas 1-3
1-2 Cadiz Project AIEINALIVES .....cc.ecieieriiiieieiesieetestesie et et et et teste s e e s e ssesbeesaebesbeessessessessessesssessansas 1-11

2.0 ASSESSMENT OF PROJECT NEED AND PURPOSE

2-1 MEtrOPOLIItaN’s SEIVICE ATCA.......cceeieiiirieieriertieeetestesreetestesteetessessessaessessesseessessesseessessessassessesssassans 2-3
2-2 Metropolitan MeEmDET AZEIICIES.......c.ccurueirieiirieienirieirieitrteterte ettt sttt et te et bt be e tesessebeneeseneeas 29
2-3 Major Groundwater Basins within Metropolitan’s Service Area ...........ccoeeevueeeriereneenerenenereeenees 2-19

3.0 FORMULATION AND SCREENING OF POTENTIAL PROJECTS

3-1 Bristol, Cadiz, Fenner, and Orange Blossom Wash Watersheds..........cccocveeveviiinieninicicienieene, 3-16
3-2 Generalized Location of the Cadiz Project Facilities.........cccvevevieriieeecieniicieieseciee e 3-17
33 Proposed Wellfield and Manifold SYStem..........ccecvvueriecieiriinieieieiseseieieesese et enes 3-18
34 Screening-Level Water Conveyance AIZNMENLS ...........ccceeverrireecienienieieieseeeesiesieeeeesessesseesesens 3-20
3-5 Additional Conveyance Alignment Considered............ccevuirierieriireecienierieeesieee e ens 3-24

4.0 DESCRIPTION OF PROJECT ALTERNATIVES

4-1 AETIALIVES ...ttt ettt ettt ettt b ettt et et b et b et b e st et e b et eb et e b et et b et et e et ese e b enes 4-2
4-2 EaStern AILEIMALIVE .......ccoeveiiieiiieiiiete ettt ettt ettt bbbttt e 4-4
4-3 Eastern Alternative Hydraulic Profile ..........ccoiiiioiiiiiiiciiiceeteeee ettt 4-5
4-4 Typical Cross Section for Water Conveyance Facilities Construction and Operations ................... 4-10
4-5 WESLETT AIEITNIALIVE ... oottt ettt sttt 4-11
4-6 Western Alternative Hydraulic Profile.........cooioieieiiiiiicieecteeeeeteee et 4-12
4-7 Cadiz Pumping Plant (West POrtal)..........ccociiieeieniiieieiesieeeeieeseee et 4-15
4-8 CombINation AIETNATIVE .......co.ecirteuiieteirieiriet ettt ettt ettt ettt et et et ese e b e e be e steseneebeneeaene 4-18
4-9 Combination Alternative Hydraulic Profile ...........ccccoeverieiiniininieiciscceeeeesesieeeeee e 4-19
4-10  Eastern/Canal AICIMAtIVE ........cceruiriirieieiiiriete ettt ettt ettt be st e ettt eeeeneas 4-23
4-11  Eastern/Canal Alternative Hydraulic Profile...........cccccueviiiieiiiieniiiiceeececeeeeeeee e 4-25
4-12  Typical Cross Section for Canal CONStIUCHION .........evveveeiririeriesieieestesieieeeeeressesesessessessessesseseess 4-29
4-13  Intermediate Pumping Plant NO. 1 .......ccooioiiiiiiieieiececeeeeteee ettt 4-30
4-14  Intermediate Pumping Plant No. 1 Detail..........ccccoveviiiiiieiiniicieeeccceeeseeeee et 4-31
4-15  Project Wellfield and Spreading Basin Site Plan .............ccocovueeieciniinienienieineieieseseeeeeseseienan 4-33
4-16  Project Spreading Basins Profile ..........ccccivirieoieiriinieieieisieieeesesetete et ss e snenees 4-34
4-17  Project Spreading Basins Profile ...........ccccueiiiiiieiiiniiiceiesecteeie ettt ettt 4-35
4-18  Typical Project Spreading Basin Control StruCtUIe ............cccverveeiecirienienierieiseseieieeseseeseeeeesseenes 4-36

xiii



Figure

4-19
4-20
4-21
4-22
4-23
4-24
4-25
4-26
4-27
4-28
4-29
4-30
4-31
4-32

5.0

5.1-1
5.1-2
5.2-1
5.2-2
5.3-1
5.4-1
5.4-2
5.4-3
5.4-4
5.4-5
5.4-6
5.5-1

5.5-2
5.5-3
5.54

5.5-5
5.5-6
5.5-7
5.5-8
5.5-9
5.5-10
5.5-11
5.5-12
5.5-13

LIST OF FIGURES

Page
Typical Project Spreading Basin Inlet StrucCture .............cccocvvveeieieinenieieiseneeeeseseseeeeese e 4-38
Typical Project Spreading Basin Flow Control Structure..............cecuvevierieieienenenierescesenieeeneeenes 4-39
Proposed Wellfield and Manifold SYStEM..........c.ccivivieieiiiniiieieiciseteieee e e v ve v 4-41
Typical WEll CroSS SECHIOM .....c.vevvieeeeieiiitietestesteeeetesteste et estessesseestessessesseessessesseessesessesseessessessenses 4-42
Typical Well Plan and Profile ..........cccccecirirenieieireiecieeeeeeseeteeseste sttt 4-43
Instrumentation and CONLIOLS ........ccueoeeiiirieieee ettt eb ettt aenea 4-44
Typical Project Wellfield SUDStAtion............cccceviiiiecierieriicieieese ettt 4-46
Typical 69 KV POWET POLC........c.ocoiiiiieieiiieiecseeeetse ettt sb e es b ssesnenens 4-47
Electric Facilities at [ron Mountain Pumping Plant .............cccecvvirierieciniinieninineneesesieeesesieneeens 4-49
Intermediate StaBING ATCA ........c.ccueruirieierieeeeiete et e e ettt et ebe s e et essesseeseesbessesseessessessessaessessenss 4-50
Cadiz Pumping Plant (West Portal) Staging Area ............cccecvevierieeiecieniineeiesiesieeeeeesieseeeesaesseeeeas 4-51
Cadiz Pumping Plant ACCeSS ROAA ........c.ccvvivieieiiirieieieieeteesesee ettt 4-53
Cadiz Pumping Plant Staging ATCa..........ccecevieeerieriieiieieniiseetesiesteseeessessesseessessesseessessessessesssessenses 4-54
Typical Appurtenant FACIIILIES ..........cceviiieciiiiiriicieieiee ettt a s beese e esseneas 4-55
AFFECTED ENVIRONMENT, IMPACTS AND MITIGATION
Land Zoned for Agriculture in the Project Ar€a..........ccceeiverierieciniinienieieeseieeeeseseeeeeesee e 5-2
Crops Cultivated On and Adjacent to the Project Site..........ccocvvverierieiirienierieineserieieeeeseeeeseeenes 5-4
Land Ownership in Relation to the Cadiz Project Facilities..........cccccevveveninieieieienieseeeeeeeenne 59
BLM Multiple-Use Classes and Utility Corridors.........ccecvevverriniseeierienieniesieeeeeesiesiesesveeeeeennas 5-12
Project Site, Surrounding and Regional ATas...........c.ccvverieveiriinienienieinenieneeeeresseseseessessesesens 5-21
Geologic Map of the Project Area, Showing Alternative Water Conveyance Alignments........... 5-31
Sensitivity of So0ils t0 DISTUIDANCE ........ccvevviiieieiieieieteeeteee ettt naens 5-36
Quarternary Fault Zones in Relation to the Project Area ..........ccocvveviecieciniinenienieineseseieeeeenens 5-37
Generalized Geologic Map of FENNEr Gap .........cccecveeriirieieininieieieesesieieseeestessesseeesessessesseneas 5-39
Definitions Of FAUlt ACHVILY ...c.ccvieieieieieeeeieieseetet ettt ettt ettt essesbe e sa s e seessessessansas 5-40
SCISIMUCIEY IMAP ... eeeeetiienieieisiesietetettetesteteestestesseseesessessessesessessessessesessassessessnsessessensesessessensensans 5-42
Location of Neighboring National Parks Units and Nearby Communities in
Relation to the Project Area Regional Watersheds..........cccevvieeevieniinieieriesececieeeeeeee e 5-61
Major Watersheds of the Eastern Mojave DESErIt ..........ccevieieieriineeieieiececeeeee e 5-62
Annual Precipitation and Cumulative Departure from Mean Precipitation, Amboy Station........ 5-65
Annual Precipitation and Cumulative Departure From
Mean Precipitation, Mitchell Caverns Station ..........c.ccvecueeeecieriesiecienieseeteiese e e e seeeeeenns 5-66
Comparison of Precipitation Frequency Patterns (Mountainous and Valley Regions)................. 5-67
Comparison of Average Monthly Evaporation for Amboy and Project Weather Stations........... 5-69
Wind Data Analysis for Project Weather Station ............c.cceceviieiecieniinesieieieseeeee e 5-70
Wind Rose for Amboy Weather Station for 1991 .........cccooveieviiiiiieiceeeeceeee e 5-71
Major Surface Water Drainage Features of the Project Area..........cccceevvevierieceninieniecieisenieeennns 5-73
Generalized Aquifer Cross Section from Fenner Valley to Bristol Dry Lake..........c.ccccccvevennennen. 5-76
Groundwater Elevation Contour Map for Fenner Gap Portion of the Project Area...................... 5-78
Total Dissolved Solids in Groundwater in the Fenner Gap and Bristol Dry Lake Areas ............. 5-82
Location of Mojave National Preserve and Nearby Communities............coceecvveerievenirienereeeneenene 5-83

X1v



Figure

5.6-1
5.7-1
5.7-2
5.8-1
5.8-2
5.8-3
5.9-1
5.9-2
5.9-3
5.94
5.9-5
5.10-1
5.11-1
5.11-2
5.11-3
5.13-1
5.14-1
5.14-2
5.14-3
5.14-4
5.14-5
5.14-6
5.16-1
5.17-1
5.17-2

11.0

11.1

LIST OF FIGURES

Page
Mojave Desert Air Basin and Air Quality Management DiStrict ...........cooervecerierierierenieneniecnennns 5-102
TranSportation NEEWOTK .........cocverieeiiiiiieieieereeeeseee ettt se st seesessensenens 5-118
Project-Related Average Daily TraffiC ......c.ccoivvivieiiiiiiicieiceceeeeset e 5-126
Plant CommUNIEY IMAD .....cc.eeieriiiiieieieitteeeteteeteetete et etestesteeseesessesseessessessesssessassessesssessensens 5-137
Desert TOrtoiSe SiZN IMAP .....ccvevveieiriiieieeeisieieteteestesteteseste e seseesessessessesassesessessssessensanseseas 5-149
Wildlife Corridor MOVEMENt IMAP..........cccueriiriiciieieierieeeetesie et eteaesteestesse e reesaessessesseessessans 5-153
Economic Mineral RESOUICES ........c.couerieiruiriinieieieteiesete ettt 5-181
Potential for Locatable MINEIalS............cceciririerieeieiriiieieteeseseieeee et sseesse st sesseaesessessenens 5-183
Potential for L.easable IMINETalS............cecueiririeieieinieieteteeseteeeesse e sse s sessessesseeesessessessesens 5-184
Potential for Saleable MINEIals ...........ccceoiiiiirienieii ettt 5-185
Potential for ENergy GEOSOUICES. .......c.eceeieriieiietieienieeeeietestesteesesaessesseessessessesssessessessesseessessens 5-186
Gunnery Range and Sonic Bombing Targets 3 and 4..........cccecveveveverieniecenieneeeeeseseseeeseennens 5-195
Typical AMbient NOISE LEVEIS .....cccccviriiiieieiiiieteiesie ettt beeae s 5-203
Noise Measurement LOCAtIONS.......c.ceeiuiririeieiiienierte ettt sttt sttt st e e besaesaeneas 5-205
Potential Blasting LOCAtIONS........cc.ccuvirierieieirieieieteesteieteesesseseeesessessesesessessessessesessessensenees 5-210
Railroads and Pipelines in Proximity to the Project Wellfield and Spreading Basins ................ 5-225
Eastern Alternative Photo K€Y Map ......cc.ecveiiiiiieieieiiciceee sttt 5-232
Eastern Alternative Sit€ PhOtOS. ......cccivveieiriiiieieiciseee ettt es e ns 5-233
Western Alternative Photo KeY Map.......cc.ccvivieieiciniineiecesesieeeese s 5-237
Western Alternative Sit€ PHOTOS .......c.coueiririirieeeeeee ettt 5-238
Combination Alternative Photo Key Map ........ccccvecieviiiieieieiicicteieseeeeee et 5-241
Combination Alternative Sit€ PhotOS..........ccuvvivirierieieinisieieceesesee et sseseenees 5-242
Paleontolo@IC SENSILIVILY ......cvervirieeieieriieeetesteete et etesie st eetesesteeteeaessesseessesessesseessassessesssessansens 5-266
Wilderness Areas in the Project VICINILY ......cccecveviieiecieriieieiesieeceteiese et ee et e s sreenens 5-271
Johnson Valley to Parker COrridor..........c.ccuvirieierieirinieieieeseseieteesessesseseesse e ssesessessessesens 5-273

SELECTION OF THE ENVIRONMENTALLY PREFERRED PROJECT
ALTERNATIVE

Relative Rating of AIt@INAtiVES .........ccveviiriieiecieriiceetetesieet ettt ettt ste e b e sseeseeseessessaneas 11-9

XV



