Environmental Water Account EIS/EIR
Table of Contents, Acronyms, and

Abbreviations
Volume I
EXeCUtiVe SUMMALY ...ucvuiviiviiiniiiiinieiiininnininseiensnssesseissessesnsssssessssssssssessessssssssssssssesss ES-1
Purpose of Study and EIS/EIR ..........cccccoviiinniiinecieeeeereeeeeeee e ES-1
Comparison Of AIeINAtiVES .......cccciriiiriiinicinieinicirctee ettt ES-10
Environmental CONSEQUENCES .......ccooueueuiiririeuiiriieicirieeeeeee et ES-13
Compliance With Applicable Laws and Regulations............ccccccceeviiicininiiinnnnnnn. ES-13
Major Conclusions and FINAINGS.........ccoceurveieirininiceiiniccieeceeeeeeeeeee e ES-13
Table of Contents, Acronyms, AbDreviations ........ccecicnncsnisessncsnsisesseessecsssscseenes i
GlOSSATY et a s bbb bbb glossary-1
Chapter 1 | 59 La o Te L T 4 10 ) o T 1-1
1.1 History of the CALFED Bay-Delta Program............ccccccccevviiiinniinniiiinnes 1-3
1.2 EWA Program Purpose and Need and Project Objectives........c..cccccevvrreuennncee 1-6
1.21  Statement of Purpose and Need..........ccccccoeevininiinniniinciniccncene. 1-8
1.2.2  Project ODJECHIVES .....c.cceoiviiueuiirieieicirietectreee et 1-8
1.3 The CVP and SWP ... 1-9
1.4 Overview of the EWA Within the Larger CALFED Program.........c.ccccccceuun... 1-11
1.41  CALFED Ecosystem Restoration Strategy ...........ccccoevvviiiniiinnnnnne. 1-11
1.42  CALFED Water Management Strategy ............ccccccoeveviniinciincinicnne 1-12
1.43  Multi-Species Conservation Strategy .............ccccoeeiciviiiiinniiicnnnnns 1-13
144  CALFED Programmatic Biological Opinions..........ccccccceevvrreuevrennenee 1-14
145  CALFED NCCPA Compliance...........ccccocovueirininiiniiiiiiiiiccesiiicnenas 1-14
146  Preliminary EWA Activities in Water Years 2000 and 2001.............. 1-15
1.5 Federal and State Legal Requirements.............cccccccovviviiiininiiininiiiiiccces 1-15
1.5.1  Federal ReqUirements.........c.cccoceeoirrueuiininiecnineniecineeeeseeeeeeee e 1-15
1.5.2  State Requirements..........ccccceciririniniiniiniiiiiiiiiicccceceeeeeeean 1-21
1.5.3  State and Federal Laws and Regulations Governing Water
Transfers and Water AcquiSitions...........cceeeevueeirerineninenieenincnienennen 1-25
1.6 Other Pertinent Programs, Documents, Laws, and Agreements..................... 1-32
1.6.1  CALFED Bay-Delta Program Programmatic EIS/EIR and ROD .....1-32
1.6.2  CVPA. .o 1-34
1.6.3  CVP and SWP Coordinated Operation Agreement ...............ccccc...... 1-35
1.7  Summary of Scoping Actions and the Issues of Known Controversy............ 1-36
1.8  Scope of this EIS/EIR.......ccccooioiiiiiiiiinicicicceeeeeeeeee et 1-38

EWA Draft EIS/EIR — July 2003 i



Table of Contents

1.8.1  Scope of Effects ANalysis..........cccocvuruririririiiiiiiiiiiiicicicccccccccccee 1-39
1.8.2  Scope of Study ATea.......cccoovvuiuiiniiiiiiiiiiiiecee e 1-39
1.9  Decision to be Made...........ccooeoiiiiiiiiiniiiiiciccctee e 1-39
1.10  Uses of the DOCUMENLt ..o 1-40
111 Report Organization.........ccooiviiiiiiiiiiiiiiiccc e 1-41
112 RefEIENCES .....oviiiiiiiiec e 1-43
Chapter 2 Alternatives, Including the Proposed Action/Proposed Project......... 2-1
2.1 EWA Program OVerVIEW.........cccccuciiiiiiiiiiiiiiiciiiiciecieicsiee e 2-1
211  EWA Actions to Protect and Enhance Fish.........cccccocevinininininnnns 2-1
21.2  Asset Development ...t 2-2
213  Regulatory Commitments...........cccoceeiviriiiiiniiiininiiciiccceces 2-2
2.2 Alternative FOrmulation ..........cccooieieiiiiiieieicceeeee ettt e 2-3
221  Alternatives Not Carried Forward for Further Analysis..................... 2-4

222  Development of Alternatives Carried Forward for Further
Evaluation.........cccooeiiiii 2-10
23 No Action/No Project Alternative..........ccoeeoevvieeinnecrinnecreeeereeeeenes 2-17
231  Actions to Protect Fish.........ccccccooniiniiie, 2-18
232 Water Management...........cccccouruiiiiiiiiniiiniiiniccicicceecee 2-25

24 Flexible Purchase Alternative (The Proposed Action/The Proposed
PIOJECE) oo s 2-27
241  Actions to Protect Fish and Benefit the Environment........................ 2-29
242  Asset Acquisition and Management...........cccececerrueueinnercinneneinnnnns 2-34
243  Typical Year EWA Operations .........ccccccoeiviviiiininiiiiiiiniiiciniccnns 2-59
244  Acquisition Strategy.........ccccoveviiiiiniiiiiiiiiiic e 2-62
2.5 Fixed Purchase Alternative ............cccocoovviiiiiiininiiiicccccccccccccccc, 2-64
25.1  Actions to Protect Fish and the Environment .........cccocccccoovnneiennn. 2-66
252  Asset Acquisition and Management............cccccocovvviiinniinniiinnnns 2-66
253  Acquisition Strategy ..o 2-68
2.6 Comparison of Three Alternatives...........ccccceveevieenieinieiiniciineineeecenceeene 2-69
2.7 Identification of the Environmentally Preferred Alternative.........cc.cccccceueeee. 2-69
2.8 References ..........coueviviiiiiiiiciccccc e 2-72

Chapter 3 Introduction to the Environmental Setting, Impacts, and
Mitigation MeEaSUTIES .......cuvuiverrenrerrirnssessesnnessessesnssessessssessesssssssesesssssssessens 3-1
3.1 Introductions and Chapter Organization...........coeccevveeueenneecineneeenneeeenns 3-1
3.2 EWA StUAY ATEa ... 3-1
321  Upstream from the Delta ReGION ......ccccooveueuinvieieininieiciineccreeeene 3-3
3.2.2  Sacramento/San Joaquin Delta Region............ccccccvviuiiniiiicinncinncns 3-4
3.23  EXPOrt Service Area.........cccooiviiiiiiiiiiiiiiiiiic e 3-5
324  CVP/SWP Project Facilities ..........ccccccvviiiiniiiiiniiiiiiiiciiccs 3-6
3.25  Comparison of EWA Program Area Boundaries and CALFED

PEIS BOUNAATIES .......cvviiiiiiiiicicicciiccccccecceee e 3-8

ii EWA Draft EIS/EIR — July 2003



3.3

34
3.5
3.6
3.7
3.8
3.9

Chapter 4
41

4.2

4.3

Chapter 5
51

52

Table of Contents

Framework for Environmental Consequences/Environmental Impacts

ANALYSIS..c.oiiiiiiiciciec e 3-9
Basis Of COMPATISON......c.ccuvuiuiuiririeieieinieicitir ettt 3-10
Resources Evaluated and Not Evaluated..............cccccoooiiiiiie, 3-12
Related ACHONS ..o 3-13
Environmental Documents Incorporated by Reference.............cccccccovvveinnnn. 3-13
Irreversible and Irretrievable Commitments of Resources..............cccoeuunce. 3-15
Relationship Between Short-Term Uses of the Environment and
Maintenance and Enhancement of Long-Term Productivity...........cccccccucce. 3-16
Surface Water Supply and Management............cccceeveercruerenrcsnisencnscnnnes 4-1
Affected Environment/Existing Conditions .............ccoccceviviiiinniiinniicninnnns 4-1
411  Area Of ANALYSIS .c.ccveueiririeieiineeeire et 4-1
412  Upstream from the Delta Region ...........cccccecevviiiiiiinniinnniiiiine. 4-3
413 Delta ..o 4-11
414  EXPOrt SEIVICe AT@a......ccivuiiiiiiiiiiiiiiiiiiiiitiieicieteeee e 4-16
Environmental Consequences/Environmental Impacts........cccccceceerreecnnne 4-19
421  Assessment Methods ...........ccccccviiiiiiiiiiiiiiiicccs 4-19
422  Significance Criteria .......cocoveirrreirireieieinireieereeeeeeeee e 4-20
423  Environmental Measures Incorporated into the Project.................... 4-20
424  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........ccccoceevvviiiinniiiniiinnnnn, 4-21
425  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative............cccccocovniinininiiiicicccccccccne, 4-22
426  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative...........cccccocoviiiiiiiniiiiiccccce, 4-37
427  Comparative Analysis of Alternatives...........cccocoeevevreecrnnccnennnes 4-41
428  Mitigation Measures ............cccocoviiviiiiiiiiiiiniii 4-43
429  Potentially Significant Unavoidable Impacts .......cc.coccceeervecennnenee. 4-44
4210 Cumulative Effects ... 4-44
RefeIenCes ........cocucuiiiiiiiicc s 4-51
Water QUality.....ococvieniniveninniiiininiinininiiniiinssssssisasss 5-1
Affected Environment/Existing Conditions ...........cccoeceevenrecinneccenniceennnns 5-1
51.1  Area of ANAlYSIs .....ccccoouvuiiiiiiiiiiiiiii 5-1
51.2  Regulatory SEtting........ccccoevevrieeininiecenreicere et 5-2
51.3  Constituents of CONCEIN ... 5-11
514  Beneficial USes ..o 5-12
51.5  Environmental Settings ...........ccccocvuriiiininiininniiiiccce, 5-16
Environmental Consequences/Environmental Impacts........cc.ccceoeovrreeennnne 5-43
521  Assessment Methods ... 5-43
52.2  Environmental Measures Incorporated into the Project.................... 5-53
523  Significance Criteria..........ccccovviiiiiniiiininiiiiiiccceceees 5-57

EWA Draft EIS/EIR — July 2003 iii



Table of Contents

53

Chapter 6

6.1

6.2

6.3

Chapter 7

7.1

7.2

524  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........ccocoeeivicininncinnneiinnnes 5-60
52.5  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative..........ccccoceceoivvciiinniicnnicinrccies 5-60
52.6  Environmental Consequences/Environmental Impact of the

Fixed Purchase Alternative..........ccccoceeeiiniciiiniciiniciinccccnee 5-105
527  Comparative Analysis of Alternatives...........cccccccoceiiiiiininincnnne. 5-117
528  Mitigation Measures ............ccccoceviiiiiiiniiiniiiiiicices 5-126
529  Potentially Significant Unavoidable Impacts...........ccccceevririrnunnnne 5-126
5210 Cumulative Effects ..o 5-126
REfETENCES ...t 5-128
Groundwater RESOUICES .......cuuueueerenenrireesnninnnseeesnsssssseessssssssessssssssssssssnns 6-1
Affected Environment/Existing Conditions .............cceccceeiviiiinniiinniinnnnens 6-1
6.1.1  Area of ANALYSIS ...c.ceiririeiiiiiccieeee e 6-1
6.1.2  Regulations Affecting Water Purchases.............cccccceeinniinnninns 6-2
6.1.3  Upstream from the Delta ReGION .......ccoeueivvieieinnieciireccreeeene 6-8
6.1.4  Delta RegiOn.......cccouiuiiiiiiiiiiiiiiiiiccicc e 6-34
6.1.5  Export Service Area/South San Joaquin Groundwater Basin........... 6-34
Environmental Consequences/Environmental Impacts........c.ccccccecevueeruenennene. 6-42
6.21  Assessment Methods ............ccoviiiiiiiiiiiccce, 6-43
6.2.2  Significance Criteria ..........ccoocoevviiiiiniiiiiiniiicccccceees 6-45
6.2.3  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........ccccoceeviviiinnniiiniiinnnn, 6-46
6.24  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative............cccccocoviiiniiiiiniiiciicccccccne, 6-46
6.2.5  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative............cccccocoviiiiiiinicicicccccce, 6-123
6.2.6  Comparative Analysis of Alternatives............cccccceveeerreecrenennenee. 6-137
6.2.7  Groundwater Mitigation Measures .............cccccecevvivniicniniicnnnnne. 6-141
6.2.8  Potentially Significant Unavoidable Impacts..........ccccceveecvnrecnncne 6-152
6.2.9  Cumulative Effects .........ccooiiiiiiiiiiiiicccce 6-152
REfETNCES ..ot 6-154
Geology, Soils, and SeismicCity ........coevvrerserrisensenisrcsenennesensenessesenessesnens 7-1
Affected Environment/Existing Conditions ...........cccoeceevevreccinnecenneeennnes 7-1
711 Area of ANAlYSis ... 7-1
712 WiInd EroSion .......ccccccoiiiiiiiiiiiiiiiiiicc s 7-2
71.3  EXPanSive SOIlS .......cccoviviiiiiiiiiiiciicicc e 7-3
714  Upstream from Delta ReGiOn........ccoeveieivirieicininiciinrcceeceee 7-3
715  EXPOrt Srvice ATea.......ccceouiiiiiiiiiiiiiniiiiiiieieeeteesieeeete et 7-9
Environmental Consequences/Environmental Impacts........cc.ccceoevrrecennne 7-13
721  Assessment Methods .........c.ccoiiiiiiiiiiiiiiiice 7-13
7.2.2  Significance Criteria ..........ccovmeeiinreeirireeerreeeereeeeereee e 7-14

EWA Draft EIS/EIR — July 2003



7.3

Chapter 8
8.1

8.2

8.3

Chapter 9
91

9.2

Table of Contents

7.2.3  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........ccocoeevivicinnncinnncccinnes 7-15
724  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative..........cccoceoeoivveiiinniinnnccirceies 7-15
7.2.5  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative...........cccooeeininniinnncinnicicneccces 7-18
7.2.6  Comparative Analysis of Alternatives............ccccccoceiiiiiiiincnnnnne. 7-20
727  Mitigation Measures ... 7-22
7.2.8  Potentially Significant Unavoidable Impacts ............ccccccccucucuiccnnnnne 7-23
729  Cumulative Effects ..o 7-23
REfETENCES ...t 7-24
PN T T T 1 L T 8-1
Affected Environment/Existing Conditions .............cceccceeiviiiinniiinniinnnnens 8-1
8.1.1  Area of ANALYSIS ...c.ceirieiciiiiicicieeeeeee e 8-1
8.1.2  Regulatory Setting...........ccccvviiiiiniiiiiiiiiiiicccicceeas 8-1
8.1.3  Upstream from the Delta ReGION ......ccccoveueivnieieininieciecceeeene 8-7
8.1.4  Delta ReION.......ccooouiuiiiiiiiiiiiiiiiiiiccicc e 8-11
8.1.5  EXPOrt Service Area.........ccoccoviiniiiniiiiiiiiiiicee e 8-11
Environmental Consequences/Environmental Impacts..........c.ccccccovviriiinnns 8-13
821  Assessment Methods ..........cccoviiiiiiiiiiiiiiicccce, 8-13
8.2.2  Significance Criteria..........ccooooevviiiiiiniiiiiiniiiiicceccecees 8-15
8.2.3  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative.............cccoeeiviiiiiinniinnniinnnns 8-15
8.24  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative...........cccccocovuiiiiiininiccccccccccne, 8-15
8.25  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative............cccccocoviiiiniiniciiccccccce, 8-23
8.2.6  Comparative Analysis of Alternatives...........cccceeeeeirrererenncccennnes 8-26
8.2.7  Mitigation Measures ............ccocoovviiniiiniiiiniiiiccc 8-29
8.2.8  Potentially Significant Unavoidable Impacts ..........cccccevveecennecenne 8-30
829  Cumulative Effects........cccooiiiiiiiiiiiiiiiiiccccs 8-30
RefeIenCes ........cocuciiiiiiii e 8-32
Fisheries and Aquatic Ecosystems/Hydrologic Modeling................... 9-1
Affected Environment/Existing Conditions ...........cccoeceevevreccinnecenneeennnes 9-2
911  Upstream from the Delta Region ...........cccccccoeiiiininiiiiiiinniiinne 9-15
91.2  Sacramento-San Joaquin Delta Region..........ccccceveecinnicccinnccnnnnne 9-36
9.1.3  EXPOrt SEIvice ATEa.......cccoevivuiriiiiiiiiiiiiiiiieieieteese et 9-56
Environmental Consequences/Environmental Impacts.........cccoceceerreecnnnne 9-59
921  Assessment Methods/Hydrologic Model Summary ......................... 9-59
922  Significance Criteria ........ccoeeverirrueiriririeeirieieeereeeeereeee e 9-99
9.23  ASIP Conservation Measures ............ccccoeviiiiiiiiininiiciiccnccinns 9-109

EWA Draft EIS/EIR — July 2003 '



Table of Contents

Volume 11

9.3

Chapter 10

10.1

10.2

10.3

Chapter 11

vi

11.1

9.24  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative..........cccoccoeoevvcicnncicinicccnnnee 9-111
9.25  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative............cccocoviiiiniiiiiiiccccccne, 9-111
9.2.6  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative...........ccccocoviiiniiiiiiciccccccce, 9-273
9.27  Comparative Analysis of Alternatives...........cccccccoeeiiiiiiiiinnnnc. 9-284
9.28  Mitigation Measures ............ccccooeviiiiiiiiniiiniiiiiicccceeas 9-285
9.29  Potentially Significant Unavoidable Impacts...........ccccccevrrrunnnnnee 9-285
9210 Cumulative Effects........ccccoviiiiiiiiiiiiiiiccccccccce, 9-285
REfEIENCES ...t 9-304
Vegetation and WIldLife ........coocveiecnirenirinicnnnesnenenniesnncsesscscescacens 10-1
Affected Environment/Existing Condition............ccccccoccuiiiiiiiiiiiiicnnae. 10-1
10.1.1  Area of ANALYSIS ...c.ccoviviiiiiiiiiciciiieceeeee e 10-2
10.1.2  Upstream from the Delta.........cccoooeueirnicinnincinccreccneecene 10-5
10.1.3  Delta ReGION.....c.ccooiiiiiiiiiiiiiiicciccc e 10-30
10.1.4  EXpoOrt Service ATea.........ccccociiiiiiiniiniiiiiiiiiiiiccieee e 10-37
Environmental Consequences/Environmental Impacts..........cccccccccvvveencncne 10-41
10.21 NCCP Communities and Special-Status Species Addressed in

the EIS/EIR and ASIP..........ccoiiiiiiiiiincccce 10-42
10.2.2  Assessment Methods ..........ccoeiiiiiiiiiiiiie, 10-48
10.2.3  Significance Criteria..........cocoeeiriririeiiiriieceiieeeeeeeeeee e 10-53
10.24  Environmental Measures Incorporated into the Program............... 10-53
10.2.5 Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative............ccccceeueueiciiciciiiicnnnne. 10-57
10.2.6  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative...........cccccoviiiiiiiinniiiiiiins 10-58
10.2.7  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative...........ccccococoiiiiiiiiiiiniiiiiiccs 10-90
10.2.8 Comparative Analysis of the Alternatives...........cccccccecevreiinennnee. 10-104
10.2.9 Mitigation Measures ..........ccccccevveiiiiiiiiiniciicccccee s 10-111
10.2.10 Potentially Significant Unavoidable Impacts...........ccccceeueuinnnnee. 10-111
10.2.11 Cumulative Effects ..o, 10-111
References ..........ccoeuiuiviiiiiiiiiiciccccc s 10-113
Regional and Agricultural ECONOMICS .....cceeeerirervircresseenncresnsscrnsscsennes 11-1
Affected Environment/Existing Conditions ..........c.ccccceveveeenneccnnnecnnenes 11-1
11.1.1  Area of ANALYSiS .....ccocvviiiiiiiniiiiiiiicicc e 11-1
11.1.2  Upstream from the Delta Region ..........ccccvveueirinnreinnnecnnccceen 11-2
11.1.3  EXPOrt Service ATea.........ccovuviruiriiniiniiiiiiiiieiieeiesesieee e 11-13
11.1.4 Property Tax Revenue .........ccccooviiiiiiiiiiiiiiiiniiciccce 11-21

EWA Draft EIS/EIR — July 2003



11.2

11.3

Chapter 12
12.1

12.2

12.3

Chapter 13
13.1

Table of Contents

11.1.5 Groundwater Pumping Costs.........ccccceviviniiiininiiiniiicice, 11-22
11.1.6  Water Transfer Market Effects...........ccccoeiinniiinniciciinee, 11-22
Environmental Consequences/Environmental Impacts...........cccccccurevrnennnee 11-24
11.21  NEPA/CEQA ISSUES......ooouieeeerieieeteteeeeteeeeeresteeeeveseeae e reessesaeennas 11-24
11.22  Assessment Methods ... 11-24
11.2.3 Environmental Measures Incorporated into the Project.................. 11-27
11.24 Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative..........cccoccoeovvrcicnncicnicicnnenes 11-30
11.2.5 Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative..........ccccccccovviiinniiinnciinicccee 11-31
11.2.6  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative..........cccooeiiiniiiiinnciinicciincccces 11-52
11.2.7 Comparative Analysis of Alternatives............ccccococciiiiiiinnnnnce. 11-56
11.2.8 Cumulative Effects ... 11-60
REfETENCES ...t e 11-62
Agricultural Social ISSUES.........coeevirrireninrisenreniniininnienesenseessesscneaes 12-1
Affected Environment/Existing Conditions .............cccccccvviiiniiiinncicnnnnnns 12-1
1211 Area of ANALYSIs ..coovieueiiiriciciree e 12-1
12.1.2  Community Stability ... 12-2
12.1.3  Regional Community Stability ..........cccccovveiinneiinccrcce 12-4
12.14 Environmental Measures Incorporated into the

Project Description ...........ccoeviviciiiiiniiiniciiciciccecee e 12-5
12.1.5 Upstream from the Delta Region ...........ccoeeiiiiniiiiiniiinniiies 12-5
12.1.6  EXpOrt Service Area.........cccoeiviiuiviiiiniiiiiiciiieiicieeeeee e 12-6
12.1.7  Characteristics of Farm Laborers ..., 12-7
Environmental Consequences/Environmental Impacts........ccccoceeerreeennnne 12-9
1221 Assessment Methods ..........cccceoiiiiiiiiiiiiniiiiccce 12-9
12.2.2  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........c.ccccceovvviiiinniiiniiicnines 12-10
12.2.3  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative............cccccocoviiniiniinniiicccccce, 12-10
1224  Environmental Consequences/Environmental Impacts of

Fixed Purchase Alternative............cccccocooiniiiininnciciccccce, 12-16
1225 Comparative Analysis of Alternatives..........ccoceceevvreerinnercennnenee 12-17
12.2.6  Cumulative Effects.........cccoviiiiiiiiiiiicccce 12-20
REfETNCES ..ot 12-21
Agricultural Land Use........cvivreineniniiincnninenenninninnensisseessesnissscseans 13-1
Affected Environment/Existing Conditions ..........c.ccccoeevveeveennncinnnecnnenes 13-1
13.1.1  Area of ANAlYSis .....ccccovuiiiuiiiiiiiiiiiiiiie 13-1
13.1.2 Land Resource Protection Programs ...........ccccoeeueennereeninnecnenennen 13-2
13.1.3 Upstream from the Delta.........cccccoeiriiinininiiiiniiiicncccccecee 13-5
13.1.4  EXport Service Area.........cccvioiviiiriiiniiiiicinieineeeneee e 13-13

EWA Draft EIS/EIR — July 2003 vii



Table of Contents

13.2  Environmental Consequences/Environmental Impacts..........cccccceoecvruennnnee 13-18
13.21  Assessment Methods ... 13-18
13.2.2  Significance Criteria..........cococovuviriririniniiiiiiiiiiicicccccccccccee 13-18
13.2.3 Environmental Consequences/Environmental Impacts of
the No Action/No Project Alternative...........cccccocovvviiiiniicinnnn. 13-18
13.24 Environmental Consequences/Environmental Impacts of
the Flexible Purchase Alternative ...........ccccccooovviiiinniiiiiiinnnns 13-19
13.2.5 Environmental Consequences/Environmental Impacts of
Fixed Purchase Alternative...........cccccooiiiiiiiiiiiiiiiiice 13-22
13.2.6 Comparative Analysis of Alternatives............ccccoceevevivrcccinnecnnns 13-23
13.2.7 Mitigation Measures ............ccoeovviiniiiniiiininicccccsc 13-25
13.2.8 Potentially Significant Unavoidable Impacts...........cccccceeueuiinnnnee. 13-25
13.29 Cumulative Effects ........cccoiiiiiiiininniiiiiiiniccccccccceee 13-25
13.3  ReferencCes........ccoiiiiiiiiiiiiiii s 13-26
Chapter 14 Recreation ReSOUICeS.......eieninenneeiincintcnsneesssessssessssesessssessesesnenes 14-1
141  Affected Environment/Existing Conditions ...........c.cccccevveeennecinnnecennnee 14-1
1411 Area of ANAlYSiS ..o 14-1
14.1.2 Upstream from the Delta Region .........cccccveueirinrrcinnneerennccceen 14-2
1413 Delta ..o 14-9
14.1.4  EXPOrt SErvice ATrea........cccccveiviiuiniiiiiiiiiiiieiniciecieeeece s 14-10
14.2  Environmental Consequences/Environmental Impacts.........cccccevevruennuenne 14-14
14.21  Assessment Methods ..., 14-14
14.2.2  Significance Criteria..........cccooviviviviiiiiiiiiiiiiicccecceeecee 14-14
14.2.3  Environmental Consequences/Environmental Impacts of the
No Action/No Project Alternative...........c.ccccceovvviicinniiinicccnine. 14-15
1424  Environmental Consequences/Environmental Impacts of the
Flexible Purchase Alternative............cccccocoviniiiniiiiiccccccne, 14-15
14.2.5 Environmental Consequences/Environmental Impacts of the
Fixed Purchase Alternative............cccccocoiiininiinnciiicccce, 14-33
14.2.6 Comparative Analysis of Alternatives..........ccoceceeevreecineecrennnenee. 14-38
14.2.7 Mitigation Measures ...........cccceeviiiiiiiiniiiiiiiicccccees 14-43
14.2.8 Potentially Significant Unavoidable Impacts..........cccececcevnreueinnnnee 14-44
1429 Cumulative Effects.........ccoviiiiniiiiiiiiicccce 14-44
14.3  ReferenCes........cccccoiuiiiiiiiiiiiiiiiiici s 14-45
Chapter 15 |31 Lo Yo B @0] 415 o) R 15-1
151  Affected Environment/Existing Conditions ...........cccccccevvveeinnecinnnecennnes 15-1
15.1.1  Area of ANAlYSis ..ot 15-1
15.1.2 Upstream from the Delta Region .........cccccveueirinrreinnniecinnccceen 15-2
1513 Delta ..o 15-2
15.1.4  EXPOrt SErvice ATrea..........ccccoeoiriiiiiiiiiiiiiiiiiiiciiceeee e 15-8
15.2  Environmental Consequences/Environmental Impacts...........ccccoeviiinnnnie. 15-9
15.21 Assessment Methods ..., 15-9

viii EWA Draft EIS/EIR — July 2003



15.3

Chapter 16

16.1
16.2

16.3

16.4

Chapter 17
17.1

Table of Contents

15.2.2  Significance Criteria..........cococoviviririniiiniciiiiiiiiicicccccccccccee 15-10
15.2.3 Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative............ccccceeueueiciiiicciiiiinnne. 15-10
1524 Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative...........ccccocoviiiiiiiiiniiiiiis 15-10
15.2.5 Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative...........ccccococoiiiiiiiiiiiiiniiiiis 15-19
15.2.6 Comparative Analysis of Alternatives............ccccccevveienncccinennenee. 15-23
15.2.7 Mitigation Measures ..........c.ccceiviiiiiiiiiiiiiniiicccc e 15-26
15.2.8 Potentially Significant Unavoidable Impacts............ccceeeinvccnnne 15-26
1529 Cumulative Effects ........cccoviiiiiiinniniiiiiiiicccccccccccee 15-26
References .........cccoviiiiiiiiiiiiiccccccc e 15-27
POWET .ttt ssesessesaessesessesaesssessesssssssssnesssssnenes 16-1
AT Of ANALYSIS. ettt 16-2
Affected Environment/Existing Conditions ...........c.cccccecviiiinniiinniicnnnns 16-4
1621 CVP Hydropower SYStem..........cccccevurueueeninieieoinenieneeneeeeieeseeneeeeenenene 16-4
16.2.2  SWP Hydropower System ...........ccccccevvviruiiiiniiiininiiiiiiccinieeccenes 16-5
16.2.3  Other Hydroelectric Facilities...........cccccovvireinnnieininnccieeceen 16-6
16.24 Seasonal Variation of Pumping and Generation..............ccccceeueueenne. 16-6
16.2.5 Upstream from the Delta Region .........ccccccveueerininrcinnniccenccceen 16-7
16.2.6  Sacramento-San Joaquin Delta Region..........c.cccccccvvvviiiivniiinncnnnee. 16-12
16.2.7  EXpOrt Service Area........cccccvioiviiiiiiiniiiiiciciieeeee e 16-13
16.2.8 Regulatory Setting...........ccccccvviiininiiiiniiiiiicceccces 16-15
Environmental Consequences/Environmental Impacts..........cccccoeveuevnenenee. 16-16
16.3.1 Assessment Methods ..........ccoeiiiiiiiniiiiiiiiiiccce 16-16
16.3.2  Significance Criteria ..........ccocvreirnrieirinneeire e 16-16
16.3.3 Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative..........cococeoeevvreevnncccnncceenenes 16-17
16.3.4 Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative............ccccccoviiiiiniiiicccccccne, 16-17
16.3.5 Regional Water Purchase Areas..........c.cccccceceviriiininiiciniiiiinen, 16-26
16.3.6  EXport Service Area..........ccccviviriiiiiiiiniiiiiiiiiiiccc e 16-27
16.3.7 Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative..........cccococoviiiiiiiiiiiiiiiccccce, 16-28
16.3.8 Comparative Analysis of Alternatives............cccccceveiciniiinininnnne. 16-28
16.3.9 Mitigation Measures ...........cccccecuvuiiiiiiniiiiiciiciicceccecec e 16-29
16.3.10 Potentially Significant Unavoidable Impacts...........c.ccccccvrrrnnnnnn. 16-29
16.3.11 Cumulative Effects..........ccccccoiiiiiiiiiiiiicccccccce, 16-36
References ..........coueuiviiiiiicicicccccc 16-36
Cultural ReSOUICES.......uucevereierreeiiieieteeiisteeesissseeessssssessssesssesesens 17-1
Affected Environment/Existing Conditions ...........c.cccccocvviiiniiiinncicnnnnns 17-1
1711 Area of ANAlYSIs ..coovieueiriiiiiciiiceeee e 17-3

EWA Draft EIS/EIR — July 2003 iX



Table of Contents

17.2

17.3

Chapter 18
18.1

18.2

18.3

Chapter 19
19.1

17.1.2  Upstream from the Delta Region ............ccccceeucuiiiuiiiiciiiciiiicae, 17-4
17.1.3  Delta ReION.....coouiiiiiiiiiiiiiiciiicce e 17-8
17.1.4  EXPOrt Service ATea.........ccccoiiiiiiiiiiiiiiiiiiiiiieieieeceeeee e 17-9
Environmental Consequences/Environmental Impacts.........ccccccccccvvvencnnce 17-11
1721  Assessment Methods ...........cccooiiiiiiiiiiie 17-11
17.2.2  Significance Criteria..........cocoeiviviriiininiiiniecireeeeseeeecee e 17-15
17.2.3  Environmental Incorporated into the Project Description .............. 17-15
17.24 Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative............cccccceueuciiiiiiciiiiicnnnne. 17-16
17.2.5 Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative...........cccccooviiiiiiiinniiiiiiics 17-17
17.2.6  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative...........cccccoceiiiniiiiiiiiiniiiiiics 17-23
17.2.7 Comparative Analysis of Alternatives............cccccccvveicinreicinennnne. 17-26
17.2.8  Mitigation Measures ............cceivieiiiiiiniiiiiiiccceccc s 17-30
1729 Potentially Significant and Unavoidable Impacts ..............cccccucce. 17-30
17210 Cumulative Effects .........cooiviiniiiniiininiiiiiiicccccccccccccce, 17-30
References ..........coucuiviiiiiiiiiccccc s 17-31
Vistual RESOUICES ......uuuuiueueeiirctcteiitntceeinseeessesssesessesesessssssesenes 18-1
Affected Environment/Existing Conditions ..........cocccceveveeennicinnnecnnnnes 18-1
18.1.1  Area of ANAlYSIS ..ot 18-1
18.1.2 Upstream from the Delta Region ..........cccccvevevvinereinneiceinncccen 18-2
18.1.3  Delta ..o 18-6
18.1.4  EXPOrt SErvice ATas.........cccoccoiviiriiiiiiiiiiiiiiicciciece s 18-7
Environmental Consequences/Environmental Impacts..........c.ccccccovevrrininnne 18-9
18.21  Assessment Methods ..., 18-9
18.2.2  Significance Criteria..........cccooviiviviiiiiiiiniiiiiiicccccecee 18-10
18.2.3  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........c.cccccevvviicnniiinncicnine. 18-10
18.2.4  Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative............ccccocoviniinininiiicicccce, 18-11
18.2.5 Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative...........cccccocoeiiiininiinnciciccccce, 18-18
18.2.6 Comparative Analysis of Alternative..........cccocoeeverreccinnecennnenee. 18-23
18.2.7 Mitigation Measures ............ccccoiviviiiiiiiniiiiiiiicccces 18-31
18.2.8 Potentially Significant Unavoidable Impacts..........ccceccceevnreueennnnne 18-31
18.29 Cumulative Bffects .......ccccoooiiiiiiiiiiiiicccc 18-31
RefeTeNCeS ........cocviiiiiiii e 18-32
Environmental JUSHICE .....ccviviereinreriinsenssensannsenssensanssnsssssasssssssssssssssssssses 19-1
Affected Environment/Existing Conditions ..........coccceceevveeinneccnnnccncnenes 19-2
19.1.1  Area of ANAlYSIS .....cocovviiiiiiiiiiiiiiiciie 19-5
19.1.2 Upstream from the Delta Region ..........ccccvveveiriniereinneccinnccceen 19-5

EWA Draft EIS/EIR — July 2003



19.2

19.3

Chapter 20
20.1

20.2

20.3

Chapter 21

21.1
21.2
21.3
21.4
215
21.6

Table of Contents

19.1.3  EXPOrt Service Area ... 19-6
Environmental Consequences/Environmental Impacts..........ccccccccovvvrrciunncne 19-7
19.21  Assessment Methods ..., 19-7
19.2.2  Criteria for Determining Adverse Effects ... 19-8
19.2.3  Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........ccoeceevivicinnncininnccinnes 19-8
19.24 Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative..........ccccoceoeoivriiiiniiinniicrceces 19-9
19.25 Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative..........ccccocoeiiinniiiininciinicinecccee 19-12
19.2.6 Comparative Analysis of Alternatives...........ccccccecueueiiiiiccncnane. 19-15
19.2.7  Cumulative Effects ... 19-17
REfEIENCES ...t 19-18
INdian Trust ASSetS...inieerereninteneeninissneesisisssseessssssssessssssssessssnes 20-1
Affected Environment/Existing Conditions .............cccccccvviiiniiiinniicnnns 20-2
20.1.1  Area of ANALYSIS ...c.ceivieieiiieeieieeeeeeeeee e 20-3
Environmental Consequences/Environmental Impacts..........c.ccccccovvinriinnne 20-4
2021 Assessment Methods ..., 20-4
20.2.2  Significance Criteria ... 20-5
20.2.3 Environmental Measures Incorporated into

the Project Description..........cccccvviioiiiiiiinniiiiiiiciccccces 20-6
20.24 Environmental Consequences/Environmental Impacts of the

No Action/No Project Alternative...........ccccoceviviiiinniinniiinnnns 20-6
20.2.,5 Environmental Consequences/Environmental Impacts of the

Flexible Purchase Alternative............cccccocoviiininiinicccccccccce, 20-9
20.2.6  Environmental Consequences/Environmental Impacts of the

Fixed Purchase Alternative............ccccocovniiniinnciciccccccce, 20-10
20.2.7 Comparative Analysis of Alternatives..........c.ccccceeveeerreecrenennenee 20-11
20.2.8 Mitigation Measures ............cccoiviiiiiiniiniiiiiiinccceees 20-13
20.2.9 Potentially Significant and Unavoidable Impacts .........c.ccccceeveneeee. 20-13
20.2.10 Cumulative Effects ..o, 20-13
REfeTeNCES ........coviiiiiici s 20-14
Growth Inducing IMpacts ... 21-1
INtroduction. ... 21-1
Growth Inducing Factors. ..ottt 21-1
Current Growth ... 21-1
The CALFED PEIS/EIR and Water Supply Reliability ........ccccocoeeenneccinnnns 21-2
The EWA and Water Supply Reliability..........ccccccoooiniiiiniiiiiiiicis 21-3
REfeTeNCES ........coviiiiiiii e 21-7

EWA Draft EIS/EIR — July 2003 Xi



Table of Contents

Chapter 22 Cumulative Effects.......iiinninenirinniennncsinsiennncsnnesessiessscsssscsessescnes 22-1
221  Cumulative Effects MethodolOgy ........ccccooeveueinininceiinicciecceneeeeeeenes 22-1
221.1 Other Water Acquisition Programs...........ccccccecevivviiininiinniccnnnnns 22-1
22.1.2  Facility Improvement Projects..........coceceveenvieeninnecnneecenneecenes 22-3
222  Cumulative Programs and Projects ...........c.cccccoovviiiniiiinniiiicciene, 22-3
2221 Other Water Acquisition Programs...........cccoceceverrueeinnereennenccennns 22-3
22.2.2  Delta Facility Improvement Projects .............cccccecevviiiiniiinnnnnee. 22-10
2223 Delta Improvement Projects Interrelationships.........cccccoeveueinennnee 22-14
223  Incremental Contribution of the EWA to the Cumulative Condition........... 22-15
224  Summary of Cumulative Effects for Individual Resource Areas .................. 22-15
2241 Surface Water Supply and Management .............ccccocevceniiiiuiinnnnnnne. 22-15
2242 Water QUAlity...ccccoviueuiiiricicirecee e 22-15
2243 Groundwater ReSOUICES.........ccccuviruiuiiiiiiiiiiiiiciccieccccee 22-16
2244 Geology, Soils, and SeismiCity .........cccoeeuevererieuenirreiireeeireeeeens 22-17
2245  Ar QUAality ..o 22-17
22.4.6 Fisheries and Aquatic Ecosystems...........cccccoveueinnnccnnnccinnnnen. 22-17
2247 Vegetation and Wildlife............ccooiiiiniiiiniiiiiie, 22-18
2248 Regional and Agricultural ECONOMICS.........cceeoirurieuiiniriciciieieneenne 22-19
2249 Agricultural Social Issues..........ccccoceiiviiiiiiiniiiiiie, 22-19
22410 Agricultural Land Use........cccooeioininieiinniecieeeeceeeeeeeenee 22-19
22411 Recreational ReSOUICES ..........ccccovvuriiiiiiiiieiiiiiccccccc, 22-20
22.4.12 Flood CONLIOL ..o 22-20
22,413 Power Production..........cccoocoiiiiiiiiiinininiiicceccccc 22-20
22414 Cultural RESOUICES ........c.cceirieieiiiiricieieceeeeeeee e 22-21
22,415 Visual RESOUICES........cccoviiiiiiiiiiiinc e 22-21
22416 Environmental JUSHICE.......ccveoiieiieeiceeceeeeeeceeeeeeee e 22-21
22417 Indian Trust ASSets ..o 22-21
22.5  Mitigation MeasUTes...........cccccouiuiiiiiiiiiiiiiiiic e 22-22
226 RefereNCeS.......coiiuiiiiiiiiiii s 22-22
Chapter 23 Consultation and Coordination .........cceecninncncnnnencsnsenscsscsnnaes 23-1
23.1  Fish and Wildlife Consultation............ccceeueeeirerenenieieieieeecseseeee e 23-1
23.1.1  Consultation to Date .........cceeviieiiieiiiciiciececeeeecee e 23-2
23.2  Indian Trust Assets and Native American Consultation.........c..ccccecevverveennnne. 23-3
2321  Consultation to Date .........ccceviiiiiiiiiiececceecece e 23-3

23.3  National Historic Preservation Act/State Historic Preservation Officer
CONSUILALION ...c.cviiiiciiicccce e 23-3
23.3.1 Consultation to Date .........cccoeiiviiiiniiiiiicicccceees 23-4
23.4  Environmental JUSHICE .......cccecuiiiiiiiiiiiiicieeee ettt ve e eve e veesane e 23-4
2341 Consultation to Date .........ccooeiiiiiiiiniiiiccceceees 23-5
23.5 Public INVOIVEMENL ......cooviiiiiiiiiiiiciccc s 23-5
23.5.1 Environmental Impact Statement/Report Scoping..........cccccoeueueunce 23-5
23.5.2  Summary of Public CONCEINS .........ccoeuviriiiiiiiiiiiiicicicicciciccccccee 23-6
23.5.3  Public Review of Draft EIS/EIR..........ccccocevinirieneeeeieceeeeeeeeene 23-15

Xii EWA Draft EIS/EIR — July 2003



Chapter 24

Attachment 1
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix I

Appendix ]

Table of Contents

List of Preparers and their Qualifications........cccecevceuererrcnccursersccnennes 24-1

Modeling Appendix

CALFED Bay-Delta Program Programmatic Record of Decision
U.S. Fish & Wildlife Coordination Act Compliance
Environmental Water Account Operating Principles Agreement
Fish Decision Trees

2003 EWA Acquisition Strategy

Notice of Preparation/Notice of Intent

Water Quality Technical Appendix

Graphical and Tabular Analysis of Environmental Resources
Endangered Species Act Section 7 Compliance

Environmental Water Account Action Specific Implementation Plan

EWA Draft EIS/EIR — July 2003 xiii



Table of Contents

Tables

Xiv

ES-1
ES-2
ES-3
ES-4
ES-5
2-1
2-2
2-3
24
2-5

2-6
2-7

2-8
2-9

2-10

5-1

5-2

5-3

5-4

5-5

Fixed Purchase Alternative -EWA Tier 2 Assets in Accordance with

CALFED ROD ... s ES-9
Comparison of EWA AIternatives ..........cccccoveueeirnieieinniercenneeeeeeeeeseenes ES-11
Summary Comparison of Effects of EWA Alternatives............cccoovvnnnnine. ES-19
Summary of Mitigation Measures for Potentially Significant Effects

Of the EWA L. ES-26
Summary of Beneficial Effects of the EWA Alternatives.........cccccceeeenunneee ES-29
VAMP Export Limitations.........ccccccveiviiiiiiniiiiiiiicccccceeceeees 2-19
Pump Reductions in the No Action/No Project Alternative..............cccccc.c... 2-22
Export/INfIOW Ratio.....c.ccouiieiiiiieiiinecccciecee et 2-27
Anadromous Fish Life History Stages and Locations..............cccccccevviniuiinnne 2-32
Potential Asset Acquisition and Management for the Flexible Purchase
ARRINALIVE ..o 2-35
Acquired Variable ASSets .........cccccovreeiinrieiireereee e 2-49
Estimated EWA Acquisition Patterns Keyed to SWP Allocation,

Cross-Delta Capacity, and Acquisition Priorities .............ccccceveecinnerecnennnen 2-59
EWA Tier 2 Assets in Accordance with the ROD ..., 2-65
Potential Asset Acquisition and Management for the Fixed Purchase
ARRINALIVE ... 2-67
Comparison of AIEIrNatives .........cccocevivrieiiinirieeirreeeee e 2-69
Important NEPA and CEQA TEImS .......cccoeueuirrieueinrieieenerieieteeeeeeeseeeeeeenes 3-11
Merced River Minimum Flow Requirements.............cccccceeeinnneennncccnnnes 4-11
JPOD Stages.......c.coiuiiiiiiiiiiiiiicic s 4-15
Changes in Delta Inflows, Outflows, and EXports........c.ccccccovreccinnecennnnee. 4-23
Comparison of the Effects of the Flexible and Fixed Purchase Alternatives

ON WateT SUPPLY -t 4-45

MRDLGs and MRDLs for Stage 1 Disinfectants and Disinfection

Byproducts Rule ...........ccccoiiiiiiiiiiiiiice 5-4
Required Removal of Total Organic Carbon by Enhanced Coagulation

and Enhanced Softening for Subpart H Systems Using Conventional

Treatment(® Recent Required Removal of TOC ...........ccccovivieirnnecnnnccinnes 5-4
Water Quality Standards for Acceptance of Groundwater Into Delta

Mendota Canal Above Check 13 (IME/ L) ....ccccoouvreirinieiirrecereecereeeenes 5-9
Water Quality Standards For Acceptance Of Groundwater Into Delta

Mendota Canal Below Check 13 (INg/L)...c.ceerirrueirinireereiccereeceneeeees 5-11
Constituents of Concern for 303(d) Listed Waterbodies..........cccccoueerreuennnncnne 5-13

EWA Draft EIS/EIR — July 2003



5-6
5-7

5-8

5-10

5-11
5-12

5-13
5-14
5-15

5-16
5-17
5-18
5-19

5-20
5-21
5-22
5-23
5-24

5-25

5-26
5-27

5-28
5-29
5-30
5-31

5-32
5-33
5-34
5-35

5-36

Table of Contents

Beneficial Uses of Waterbodies in the Upstream from the Delta Region.......5-14
Beneficial Uses of Waterbodies in the Sacramento-San Joaquin Delta

REGIOMN. ..ot s 5-15
Beneficial Uses of Waterbodies in the Export Service Area .........cccoeucueuennne. 5-15
Water Quality Parameters Sampled at Lake Shasta ............ccccccccoviiiiiiins 5-17
Water Quality Parameters Sampled at Sacramento River Above

Bend Bridge Near Red Bluff.............ccouviviiiiniiiiiiicccccccccccce, 5-17
Water Quality Parameters Sampled at Sacramento River at Freeport............ 5-18
Water Quality Parameters Sampled on the South Fork Feather River

Miners Ranch Canal ... 5-19
Water Quality Parameters Sampled at Lake Oroville.............ccooviiiniinns 5-19

Water Quality Parameters Sampled on the Feather River Near Nicolaus .....5-20
Water Quality parameters Sampled on the North Yuba River

Near new Bullards Bar Reservoir...........cccccovviiiiiiiiiiiciccccccccccccce, 5-20
Water Quality Parameters Sampled on the Yuba River Near Marysville......5-21
Water Quality Parameters Sampled at French Meadows Reservoir................ 5-21
Water Quality Parameters Sampled at Hell Hole Reservoir ..............cccccccu.. 5-22
Water Quality Parameters Sampled on the Middle Fork American

RIVET .ot 5-22
Water Quality Parameters Sampled at Folsom Reservoir ............ccccceeecnnnee 5-23
Water Quality Parameters Sampled on the Lower American River ............... 5-23

Water Quality Parameters Sampled on the Merced River Near Briceberg....5-24
Water Quality Parameters Sampled on the Merced River Near Stevinson....5-24
Water Quality Parameters Sampled on the San Joaquin River

Near NeWman ... 5-25
Water Quality Parameters Sampled on the San Joaquin River

Near Vernalis.........ccoviiiiiiiiiiiiiic e 5-25
Water Quality Data for Selected Stations Within the Delta..............c.cccccc...... 5-27
Comparison of Total Dissolved Solids Concentrations at Selected

Stations Within the Delta............cccooiiiiiiie, 5-28
San Luis Reservoir Water Quality Data, January 1996 to December 19990 ..5-36
Water Quality Parameters Sampled at Castaic Lake...........cccccoevviiinnncinnns 5-40
Water Quality Parameters Sampled at Lake Perris ... 5-41
Water Quality parameters Sampled at the Robert A. Skinner

Filtration Plant ... 5-42
Historical Water Quality Conditions 1988-2001 at O’Neill Forebay Outlet...5-55
Salinity Criteria 1979-2000..........cccccoeiiiiiiinininiiiiiiccce e 5-56
Water Quality Impact Indicators and Significance Criteria for

EWA ACHONS ..ot 5-57
Long-term Average Lake Shasta End-of-Month Elevation Under the

Baseline Condition and Flexible Purchase Alternative............ccccccccociiinnnee. 5-62
Long-term Average Lake Shasta End-of-Month Storage Under the

Baseline Condition and Flexible Purchase Alternative............ccccccccviiinunee. 5-62

EWA Draft EIS/EIR — July 2003 XV



Table of Contents

XVi

5-37

5-38

5-39

5-40

5-41

5-42

5-43

5-44

5-45

5-46

5-47

5-48

5-49

5-50

5-51

5-52

5-53

5-54

5-55

5-56

5-57

Lake Shasta End-of-Month Surface Elevation and Storage for

Critical, Dry and Below Normal Years...........cccccoviiinnicinnncinccccne, 5-63
Lake Oroville End-of-Month Elevation Under the Baseline Condition

and Flexible Purchase AIterNatiVe ..........cccooevveeveeeeeeeeeeeeee ettt e 5-64
Long-term Average Lake Oroville End of Month Storage Under the

Baseline Condition and Flexible Purchase Alternative..........c.ccccccevvevvreveeneens 5-64
Lake Oroville End-of-Month Surface Elevation and Storage

For Critical, Dry and Below Normal Years..........cccccocoeviinniiinniiinnccine 5-65
Long-term Average Folsom Reservoir End-of-Month Elevation Under

the Baseline Condition and Flexible Purchase Alternative ...........cccccceeevveunenn. 5-66
Long-term Average Folsom Reservoir End-of-Month Storage

Under the Baseline Condition and Flexible Purchase Alternative.................. 5-66
Folsom Reservoir End-of-Month Surface Elevation and Storage for

Critical, Dry and Below Normal Years.........c.cccccoviiinnncininicincccce, 5-67

Little Grass Valley Reservoir Monthly Median Storage, and Water
Surface Elevation Under the Baseline Condition and Flexible

Purchase Alternative...........ccooiiiiiiiiiiiiii 5-68
Little Grass Valley Reservoir End-of-Month Surface Elevation and

Storage for Critical, Dry and Below Normal Years...........cccccccocuiuiiiiniinnnee. 5-68
Sly Creek Reservoir Monthly Median Storage and Elevation Under the
Baseline Condition and Flexible Purchase Alternative............ccccccccoeiinnnnee. 5-69
Sly Creek Reservoir End-of-Month Surface Elevation and Storage for

Critical, Dry and Below Normal Years...........ccccooviiinniiiniiiiiice, 5-69
New Bullards Bar Reservoir Monthly Median Storage and Elevation

Under the Baseline Condition and Flexible Purchase Alternative................. 5-70
New Bullards Bar Reservoir End-of-Month Surface Elevation and

Storage for Critical, Dry and Below Normal Years..........ccccccccociiiiiiiinnnee. 5-71

French Meadows Reservoir Monthly Median Storage, Elevation and

Flow Below Ralston Afterbay Under the Baseline Condition and

Flexible Purchase Alternative ..............ccccoviiiiiiiiininiiiiinccieecccreecees 5-72
French Meadows Reservoir End-of-Month Surface Elevation and

Storage for Critical, Dry and Below Normal Years.........cccccccccvveiinnciccnnnes 5-72
Hell Hole Reservoir Monthly Median Storage and Elevation Under

The Baseline Condition and Flexible Purchase Alternative .............cccccc.c...... 5-73
Hell Hole Reservoir End-of-Month Surface Elevation and Storage for

Critical, Dry and Below Normal Years.........c.cccccouviiinniiininicincccce. 5-73
Lake McClure Monthly Median Storage and Elevation Under the

Baseline Condition and Flexible Purchase Alternative............cccccoeviinnnne. 5-74
Long-term Average Release From Keswick Dam Under the Baseline

Condition and Flexible Purchase Alternative.............ccccoeviiniiininncccne, 5-75
Sacramento River below Keswick Average Decreases in Long-term

Average Flow for Critical, Dry and Below Normal Years..........cccccccvvrnnene. 5-76
Long-term Average Sacramento River Flow at Freeport Under the

Baseline Condition and Flexible Purchase Alternative............cccccocvrinnnnne. 5-76

EWA Draft EIS/EIR — July 2003



5-58

5-59

5-60

5-61

5-62

5-63

5-64

5-65

5-66

5-67

5-68

5-69

5-70

5-71

5-72

5-73

5-74

5-75

5-76

5-77

Table of Contents

Long-term Average Water Temperature in the Sacramento River

at Bend Bridge Under the Baseline Condition and Flexible

Purchase AIeInative ... 5-77
Long-term Average lower Feather River Flow Below Thermalito

Afterbay Under the Baseline Condition and Flexible Purchase

AREINALIVE ..o 5-78
Long-term Average Feather River Flow at the Mouth Under the
Baseline Condition and Flexible Purchase Alternative...........ccccccovvvinnnne. 5-79

Long-term Average Water Temperature in the Feather River Below
the Fish Barrier Dam Under the Baseline Condition and Flexible

Purchase AIEINAatiVe ..........ooouiiieeieiiei e ettt e 5-80
Long-term Average Water Temperature at the Mouth of the Feather

River Under the Baseline Condition and Flexible Purchase Alternative........ 5-81
Median Flows in Middle Fork American River below Ralston

Afterbay for Critical, Dry and Below Normal Years..........cccccccceuiuiiiinnnnane. 5-83

Long-term Average Release to the Lower American River from Nimbus
Dam Under the Baseline Condition and Flexible Purchase Alternative......... 5-84
Long-term Average Flow at Watt Avenue Under the Baseline Condition and

Flexible Purchase AIEINAtiVE .....coooeeeeeeeeeeeeeeeeeeeeee et e e e e eeeeeeeeeeeeeesesennee 5-85
Long-term Average Flow at the Mouth of the lower American River under the
Baseline Condition and Flexible Purchase Alternative .......cccoccevveeveeeeeevceeennn. 5-85

Long-term Average Water Temperature in the American River from Nimbus
Dam Under the Baseline Condition and Flexible Purchase Alternative......... 5-86
Long-term Average Temperature Increases in the Lower American River

below Nimbus Dam for Critical, Dry and Below Normal Years..................... 5-86
Long-term Average Water Temperature in the American River at Watt Avenue
Under the Baseline Condition and the Flexible Purchase Alternative............ 5-87
Long-term Average Temperature Increases in the Lower American River at
Watt Avenue for Critical, Dry and Below Normal Years ..........ccccccccoviiinnes 5-87
Long-term Average Water Temperature at the Mouth of the American River
Under the Baseline Condition and the Flexible Purchase Alternative............ 5-88
Long-term Average Temperature Increases Lower American River Mouth for
Critical, Dry and Below Normal Years...........ccccooviiinniiniiiiie, 5-88
Long-term Average Flow Below Crocker-Huffman Dam Under the Baseline
Condition and Flexible Purchase Alternative...........c.ccccccevuiiiiiiiiiniinnne. 5-89
Long-term Average Flow at the Mouth of the Merced River Under the Baseline
Condition and Flexible Purchase Alternative.............ccccccevuriiiiiiiiiiinnne. 5-89
Long-term Average San Joaquin Flow Below the Merced River Under the
Baseline Condition and Flexible Purchase Alternative...........cccccccccovvriiinnnes 5-90
Long-term Average Delta Inflow from the San Joaquin River Under the
Baseline Condition and Flexible Purchase Alternative...........ccccocovvirnnnne. 5-91
Water Quality Summary and Comparison of Flexible Purchase Alternative and
Fixed Purchase Alternative Effects ..., 5-119

EWA Draft EIS/EIR — July 2003 Xvii



Table of Contents

xviii

6-1
6-2
6-3
6-4
6-5
6-6

6-7
6-8

6-9
6-10

6-11
6-12
6-13
6-14
6-15

6-16
6-17

6-18

6-19

6-20

6-21

6-22

7-1

7-2

7-3

7-4

8-1

Local Groundwater Management Plans and Ordinances..............ccccccooiuiiinne 6-6
Components of Local Groundwater Management Plans .............ccccceecvnnnee. 6-7
Participants and Sponsors of Existing Groundwater Banks.................c.c........ 6-40
Summary of Groundwater Bank Project Recovery, Recharge, and

Storage Capacities.........covviiiiiiiiiiic s 6-40
Summary of Groundwater Banking and Cumulative Storage as of

JUly 31, 2000 ... 6-41
Flexible Alternative Estimate of the Groundwater Drawdown for the

Redding Basin .........ccccociiiiiiiiiiiiiiiii 6-47
Well Data for Anderson-Cottonwood Irrigation District .........ccccccovvviciannnne 6-48
Flexible Alternative Estimate of the Groundwater Drawdown in the

Colusa SUDDASIN.......c.cooiiiiiiiiicicc e 6-56
Glenn Colusa ID and Reclamation District 108 Well Information .................. 6-59
Groundwater Transfers in Glenn-Colusa ID and Reclamation

DHSEIICE 108 ... 6-60
Flexible Alternative Estimate of the Groundwater Drawdown for the

Butte SUbDASINS ........ccooiiiiiiiiic s 6-66
Well Information for the Butte Groundwater Subbasins..............cccccceecuiuncn. 6-69
Past Groundwater Transfers in the Butte Subbasins............cccccevueueeennccennnee 6-70
Yuba County WA Past Groundwater Transfers ............ccccoceveoivvciinniccnnnne 6-82
Flexible Purchase Alternative Estimate of Groundwater Drawdown in
Natomas Central MWC ........ccocoiiiiiiiiiiciceeeeeee e 6-91
Natomas Central MWC Well Data.........cccccccuveiniiininiiiiiiniciccccceee 6-91
Documents Pertaining to Banking Operations, Monitoring, and

MItIGAION «..viiiiiicic 6-114
Sales by Kern County WA to the Environmental Water Account in

2000 and 2007 ..ot 6-119
Fixed Alternative Estimate of the Groundwater Drawdown for the

Redding Basin .........cccoiuiiiiiiiiiiiiic e 6-124
Fixed Alternative Estimate of the Groundwater Drawdown for

Glenn-Colusa and Reclamation District 108...........cccoeviviiiniiniincinciicee 6-126
Fixed Alternative Estimate of Groundwater Drawdown for the

Butte SUbDASINS ........coouiiiiiiii e 6-128
Comparison of Groundwater Effects for the Flexible and Fixed Purchase
Alternatives Compared to the Baseline Condition...........cccccceevveniiiniinncnnes 6-138
Monthly Estimates of Soil Erosion Under Existing Conditions....................... 7-13
Monthly Estimates of Soil Erosion with the EWA ...........cccocooiviiinniiis 7-17
Comparison of the Effects of the Flexible and Fixed Purchase Alternatives

on Geology and SOils..........cccveiiiiiniiiiiic e 7-20
Mitigation Measures...........ccocvueiviiiiiiiiiiiicicc s 7-23
Criteria Pollutants ..o 8-3
Ambient Air Quality Standards...........cccooeiiiiiiiinnie 8-3

EWA Draft EIS/EIR — July 2003



8-3

8-4
8-5

8-6

8-7

8-8
8-9

8-11

9-1

9-2

9-3

9-4

9-5

9-6

9-7

9-10

9-11

9-12

9-13

9-14

Table of Contents

Statewide Population and Annual Average Emissions for Diesel-

Fueled Agricultural Irrigation PUMPS .........ccccoiiiiiniininiiicccccee 8-5
Groundwater Pump Emissions by Motor Type .........ccccoeiviiiiiiiiiiinnnnne. 8-16
Groundwater Pump Emissions-Flexible Purchase Alternative-

Upstream from the Delta Region ............cccccccuiuiiiiiiiiiiiiiiiiiiccnee 8-18
Groundwater Pump Emissions - Flexible Purchase Alternative-

EXPOIt Service ATa .....c.ccuciiiiiiiiiiiiiiiiiiiiicii e 8-21
Monthly Estimates of PM1o Emissions under the Baseline Condition............ 8-22
Monthly Estimates of PMjo Emissions under Program Conditions ............... 8-23
Groundwater Pump Emissions-Fixed Purchase Alternative

Upstream from the Delta Region ............ccccccueuiiiiiiiiiiiiiiiiiccccccne 8-24
Comparison of the Effects of the Flexible Purchase and Fixed Purchase
Alternatives on Air Quality .........cccocoiiiiiiiiiiiii 8-27
Mitigation MeasUIes ..ot 8-30

Generalized Life History Timing of Central Valley Chinook

SAIMON RUNS ..ottt 9-3
Fishes of the Sacramento-San Joaquin Delta...........cccccoeoiniininncnncnncnncnns 9-41
Feather River Chinook Salmon Lifestages..........cccoveveirneecinnecinneccnnnen. 9-80
Fish Resources and Aquatic Habitat Impact Indicators and Evaluation

CIIETIA ... 9-99
Long-term Average Shasta Reservoir End of Month Elevation Under

Baseline and Flexible Purchase Alternative Conditions.........c.ccccccceevvueueunee. 9-114
Long-term Average Number of Acres of Lake Shasta Littoral Habitat

Under Baseline and Flexible Purchase Alternative Conditions .................... 9-114

Long-term Average Surface Elevation and Number of Years with
Elevation Decrease Greater than 9 feet in Shasta Reservoir Under

Baseline and Flexible Purchase Alternative Conditions...........ccccccceevvueueunee. 9-115
Long-term Average Shasta Reservoir End of Month Storage Under

Baseline and Flexible Purchase Alternative Conditions............cccccceeurvnunnnne. 9-116
Long-term Average Release From Keswick Dam Under Baseline and

Flexible Purchase Alternative Conditions...........ccccccovveiiiiiiiiiiinninininne 9-117
Long-term Average Flow at Freeport Under Baseline and Flexible

Purchase Alternative Conditions..........cccoecevveivieinieiiniiinicincicccee 9-117

Long-term Average Water Temperature in the Sacramento River at

Freeport Under Baseline and Flexible Purchase Alternative Conditions ....9-118
Long-term Average Water Temperature in the Sacramento River at

Bend Bridge Under Baseline and Flexible Purchase Alternative

CONAItIONS ......viiiiiiiicic s 9-118
Long-term Average Water Temperature in the Sacramento River at

Jelly’s Ferry Under Baseline and Flexible Purchase Alternative

CONAITIONS ..ttt ettt ettt et e e st e e e e s eaateessaateesssaaaeesssasaeesssnseesssanees 9-119
Sacramento River Salmon Survival - Winter-run Chinook Salmon
Under Baseline and Flexible Purchase Alternative Condition...................... 9-123

EWA Draft EIS/EIR — July 2003 XiX



Table of Contents

XX

9-15

9-16

9-17

9-18

9-19

9-20

9-21

9-22

9-23

9-24

9-25

9-26

9-27

9-28

9-29

9-30

9-31

9-32

9-33

Sacramento River Salmon Survival - Spring-run Chinook Salmon Under

Baseline and Flexible Purchase Alternative Conditions............ccceceveeuveenneene. 9-133
Sacramento River Salmon Survival - Fall-run Chinook Salmon Under

Baseline and Flexible Purchase Alternative Conditions........c...ccecvveeuveeennenn. 9-143
Sacramento River Salmon Survival - Late-fall-run Chinook Salmon

Under Baseline and Flexible Purchase Alternative Conditions .................... 9-145

Little Grass Valley Reservoir Monthly Median Storage, Elevation, and
Elevation Change, Under Baseline and Flexible Purchase Alternative
CONAItIONS ... s 9-168
Sly Creek Reservoir Monthly Median Storage, Elevation, and Elevation
Change Under Baseline and Flexible Purchase Alternative Conditions......9-168
Long-term Average Oroville Reservoir End of Month Elevation Under
Baseline and Flexible Purchase Alternative Conditions...........c.cccccevuvununnnne. 9-170
Long-term Average Surface Elevation and Number of Years with

Elevation Decrease Greater than 9 feet in Oroville Reservoir Under

Baseline and Flexible Purchase Alternative Conditions............cccevveeuveeenneene 9-171
Long-term Average Oroville Reservoir End of Month Storage Under

Baseline and Flexible Purchase Alternative Conditions..........c.ccccveevveeveenn. 9-171
Long-term Average Flow Below the Thermalito Afterbay Outlet Under
Baseline and Flexible Purchase Alternative Conditions...........cccccveevveeveennn. 9-172
Long-term Average Flow at the Feather River Mouth Under Baseline

and Flexible Purchase Alternative Conditions ...........ccceeevveeveeeeeeeeeeeeveeneenn. 9-173

Long-term Average Water Temperature in the Feather River Below the

Fish Barrier Dam Under Baseline and Flexible Purchase Alternative
CoNAItIONS ... 9-174
Long-term Average Water Temperature in the Feather River Below the
Thermalito Afterbay Outlet Under Baseline and Flexible Purchase

AREINAtIVE CONAITIONS ..t eee e e e e e e eeereeeeseereeeesaanee 9-174
Long-term Average Water Temperature at the Mouth of the Feather River
Under Baseline and Flexible Purchase Alternative Conditions .................... 9-174

New Bullards Bar Reservoir Monthly Median Storage, Elevation, and
Elevation Change Under Baseline and Flexible Purchase Alternative
CoNAItIONS ... 9-193
French Meadows Reservoir Monthly Median Storage, Elevation, and
Elevation Change Under Baseline and EWA

CONAIIONS ...ttt ettt e et e et e et e eenteeeteeeeaseeeseeensseeans 9-203
Hell Hole Reservoir Monthly Median Storage, Elevation, and Elevation
Change Under Baseline and EWA Conditions..........c.cccccevveeennecinnenenne. 9-204
Middle Fork American River Monthly Median Flows Under Baseline

and Flexible Purchase Alternative Conditions ...........ccceeevveevvevveeeeeeeeeeeenene 9-206
Long-term Average Folsom Reservoir End of Month Elevation Under

Baseline and Flexible Purchase Alternative Conditions...........c.cccceeevveeveennenn. 9-207

Long-term Average Number of Acres of Folsom Reservoir Littoral
Habitat Under Baseline and Flexible Purchase Alternative Conditions......9-208

EWA Draft EIS/EIR — July 2003



9-34

9-35

9-36

9-37

9-38

9-39

9-40

9-41

9-42

9-43

9-44

9-45

9-46

9-47

9-48

9-49

9-50

9-51

9-52

9-53

Table of Contents

Long-term Average Surface Elevation and Number of Years with

Elevation Decrease Greater than 9 feet in Folsom Reservoir Under

Baseline and Flexible Purchase Alternative Conditions............cccccveevveeveennnn. 9-208
Long-term Average Folsom Reservoir End of Month Storage Under

Baseline and Flexible Purchase Alternative Conditions...........c.cccceeevveeveennnn. 9-209
Long-term Average Water Temperature in the American River Below

Nimbus Dam Under Baseline and Flexible Purchase Alternative

CONAItIONS ...t 9-210
Long-term Average Flow at the Mouth of the American River Under Baseline
and Flexible Purchase Alternative Conditions ............cccccvveiviviciinnccnne. 9-212
Long-term Average Water Temperature at theMouth of the American River
Under Baseline and Flexible Purchase Alternative Conditions .................... 9-213
Long-term Average Release From Nimbus Dam Under Baseline and

Flexible Purchase Alternative Conditions...........cccccovivviiiiiiiiiinnniinn 9-214
Long-term Average Release From Nimbus Dam Under Baseline and

Flexible Purchase Alternative Conditions............ccccoceviviviniiiiniiiinnicne 9-214

Long-term Average Water Temperature in the American River below

Nimbus Dam Under Baseline and Flexible Purchase Alternative

CONAItIONS ...t s 9-218
Long-term Average Water Temperature in the American River at

Watt Ave Under Baseline and Flexible Purchase Alternative

CONAITIONS ..ottt ettt ettt ebe et e eeteeeveeeteeeteeeereeabeeteeetseetseeareenns 9-218
Lower American River Salmon Survival - Fall-run Chinook Salmon ......... 9-219
Long-term Average Flow at the Mouth of the American River Under

Baseline and Flexible Purchase Alternative Conditions...........ccccccveevvevueennns 9-225

Long-term Average Water Temperature in the American River Below
Nimbus Dam Under Baseline and Flexible Purchase Alternative

CoNAItIONS ... 9-226
Long-term Average Usable Splittail Habitat at Watt Avenue Under

Baseline and Flexible Purchase Alternative Conditions...........c.cccccevuvuninnnnne. 9-233
McClure Reservoir Monthly Median Storage, Elevation, and Elevation

Change Under Baseline and EWA Conditions............cccccoeveeinnccinnnenne. 9-237
Long-term Average Flow at the Mouth of the Merced River Under Baseline
and Flexible Purchase Alternative Conditions ...........cccocovviiiiiiiiniininnnne. 9-238
Long-term Average Flow in the Merced River below Crocker-Huffman

Dam Under Baseline and Flexible Purchase Alternative Conditions........... 9-238

Long-term Average Flow in the San Joaquin River Below the Merced
River Confluence Under Baseline and Flexible Purchase Alternative

CONAItIONS ...t 9-242
Long-term Average Delta Inflow from the San Joaquin River at Vernalis
Under Baseline and Flexible Purchase Alternative Conditions .................... 9-242

Long-term Average Delta Outflow Under Baseline Condition and Flexible
Purchase Alternative (Maximum Water Purchase Scenario) Conditions....9-251
Long-term Average Delta Xz Position Under Baseline and Flexible

Purchase Alternative (Maximum Water Purchase Scenario) Conditions....9-251

EWA Draft EIS/EIR — July 2003 XXi



Table of Contents

9-54 Long-term Average Delta E:I Ratio Under Baseline and Flexible
Purchase Alternative (Maximum Water Purchase Scenario) Conditions....9-253
9-55 Frequency of Reverse Flows (QWEST) Over Varying Flow Ranges ............ 9-254
9-56 Change in Delta Smelt Salvage at the SWP and CVP Pumps Under the
Maximum Water Purchase Scenario-Flexible Purchase Alternative vs.
Baseline Condition ...........ccoeoiiiiniiiiiiiiiicieeeee e 9-256
9-57 Change in Chinook Salmon Salvage at the SWP and CVP Pumps Under the
Maximum Water Purchase Scenario-Flexible Purchase Alternative vs. Baseline
CONAILION. ...t 9-257
9-58 Change in Steelhead Salvage at the SWP and CVP Pumps Under the

Maximum Water Purchase Scenario-Flexible Purchase Alternative vs.
Baseline Condition

Preferred Alternative vs. Baseline Condition ..........cccoeiviiiiiiinnnnnnnnne 9-258
9-59 Percent Change in Splittail Salvage at the SWP and CVP Pumps

Preferred Alternative vs. Baseline Condition ............cccccoevecivniciinnccnne. 9-259
9-60 Percent Change in Striped Bass Salvage at the SWP and CVP Pumps

Flexible Purchase Alternative vs. Baseline Condition ...........ccccccocovvvninininnnne. 9-260
9-61 Long-term Average Delta Outflow Under Baseline Condition and Flexible

Purchase Alternative (Typical Water Purchase Scenario) Conditions.......... 9-261
9-62 Long-term Average X; Position Under Baseline Condition and Flexible

Purchase Alternative (Typical Water Purchase Scenario) Conditions.......... 9-262
9-63 Long-term Average Delta E/I Ratio Under Baseline Condition and Flexible

Purchase Alternative (Typical Water Purchase Scenario) Conditions.......... 9-263
9-64 Frequency of Reverse Flows (QWEST) Over Varying Flow Ranges ............ 9-264
9-65 Change in Delta Smelt Salvage at the SWP and CVP Pumps Under the Typical

Water Purchase Scenario - Flexible Purchase Alternative vs.

Baseline Condition..........cccccieiiieuiininiiiciiicciiecee s 9-266
9-66 Change in Chinook Salmon Salvage at the SWP and CVP Pumps Under the

Typical Water Purchase Scenario - Flexible Purchase Alternative vs.

Baseline Condition ...........ccccooiviviiiiiniiiniiiiiic 9-267
9-67 Change in Steelhead Salvage at the SWP and CVP Pumps Under the Typical

Water Purchase Scenario - Flexible Purchase Alternative vs.

Baseline Condition ..o 9-268
9-68 Change in Splittail Salvage at the SWP and CVP Pumps Under the Typical

Water Purchase Scenario - Flexible Purchase Alternative vs.

Baseline Condition...........cccoiiiiiiiiiiiiiiiii 9-269
9-69 Change in Striped Bass Salvage at the SWP and CVP Pumps Under the

Typical Water Purchase Scenario - Flexible Purchase Alternative vs.

Baseline Condition ... 9-270
9-70 Chinook Salmon Salvage - Fixed Purchase Alternative.........cc.cocccccvvurueuenee. 9-281
9-71 Splittail Salmon Salvage - Fixed Purchase Alternative...........c.cccccccvvvvnnnnene. 9-282
9-72 Delta Smelt Salvage - Fixed Purchase Alternative...........cccccccceveeccnnnencnnne. 9-282
9-73 Steelhead Salvage - Fixed Purchase Alternative..........ccccoceoeiviviiiinninnne. 9-283
9-74 Striped Bass Salvage - Fixed Purchase Alternative .........c.cccccceveevcnnecnne. 9-283

XXii EWA Draft EIS/EIR — July 2003



9-75

10-1

10-2
10-3
10-4

10-5

10-6

10-7

10-8

10-9

11-1

11-2
11-3

11-4

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

11-13
11-14

11-15
11-16
11-17

Table of Contents

Fisheries and Aquatic Ecosystems Summary and Comparison of Flexible
Purchase Alternative and Fixed Purchase Alternative Impacts.................... 9-286

Crosswalk of MSCS NCCP Habitat Types to Other Community and Habitat
Classification SYSTEIMS........cccoueueuiiriiieiiiriecereece e 10-3
River Corridor Habitats and Associated Vegetation.............cccccccvvvvviuiinnnnne. 10-15
Wildlife, Including Special-Status Species, Associated with Rice Fields......10-24
Seasonally Flooded Agriculture Acreage and Waste Grain Reductions

in Each County Based on Crop Idling Maximum Purchases under the

Flexible Purchase Alternative ...........cccccocovviiiiniiiiiiiniiccccccccccccce, 10-71
Relationship of Special-Status Species Associated to Rice Land Crop

CYCLES . 10-73
Long-term Average Delta Outflow under Baseline Condition and

Flexible Purchase Alternative (Maximum Water Purchase Scenario) ......... 10-85
Long-term Average Delta X, Position under Baseline and Flexible

Purchase Alternative (Maximum Water Purchase Scenario) ......................... 10-86

Seasonally Flooded Agriculture Acreage and Waste Grain Reductions
in Each County Based on Crop Idling Maximum Purchases under the

Fixed Purchase AILCINAtIVE «...oooeeeeeeeeeeeeeeeeeeeeeeeeee et e e e e e eeeeee e e 10-100
Vegetation and Wildlife: Potential Transfer Amounts and Comparison
of the Flexible and Fixed Purchase Alternatives ........coooeoeeeeeeeceeeeeeeeeeeeeennn 10-106

1999 Total Industry Earnings and Employment Upstream from the

Delta ReZION .......cucuiiiiiiiiiiiiiiiccc e 11-3
1999 Economic Activity Upstream from the Delta Region...........ccccccvveucuennce 11-4
Farms, Land in Farms and Cropland Profiles of Counties Upstream

from the Delta Region, 1997 ..ot 11-5
1999 Agricultural Revenues and Production Costs, Upstream from

the Delta ReGION.......ccoiuiiiiiciiceec e 11-6
1999 Production Expenses, Upstream from the Delta Region ......................... 11-7
Butte County Leading Commodities, 2000 ............cccovrueerinneininnecineeeene 11-8
Colusa County Leading Commodities, 2000 .............ccccocvviriiinniiiinnieinnn 11-9
Glenn County Leading Commodities, 2000............ccccoerrmrmeerrereernnereerenen 11-10
Placer County Leading Commodities, 2000............ccccccouriiininiicinniiininnnen. 11-11
Sutter County Leading Commodities, 2000...........cccceeuveeeinneccinneecenen 11-12
Yolo County Leading Commodities, 2000 ............ccccoeeiviniiinnniiiniiiins 11-13
1999 Total Industry Earnings and Employment in the Export Service

AT@A .ttt 11-14
1999 Economic Activity in the Export Service Area ........cccccoeevvverecnvnennnee. 11-15
Farm and Cropland Profiles of Counties in the Export Service Area,

L9907 s 11-15
1999 Agricultural Revenues and Production Costs, Export Service Area....11-16
1999 Production Expenses, Export Service Area...........cccceeveeveueenneerccnnneenene. 11-16
Fresno County Leading Commodities, 2000.............cccceceeuiirniicinniinininnnee. 11-17

EWA Draft EIS/EIR — July 2003 xxiii



Table of Contents

11-18 Kern County Leading Commodities, 2000............cccccocvviriiinniiinniiiinen. 11-18
11-19 Kings County Leading Commodities, 2000 ...........ccccocuvureiinneicinneiininnnee. 11-19
11-20 Tulare County Leading Commodities, 2000.............ccccovriviriniiiinniiininnnen. 11-20
11-21 County Property Tax Revenues and Open Space Tax Relief Aid, Fiscal

Year 1999-2000.........ccociiiiiiiiiniiieiieiice e 11-22
11-22 Typical Agricultural Groundwater Production Costs in 1992 by

Hydrologic ReGION .........ccovviiiiiiiiiiiiiiiici e 11-22
11-23 Acreage of Cotton and Rice in Counties of Interest, 1990 to 2000 ................. 11-29
11-24 Information from Other Studies Related to Socioeconomic Effects

for Land IAdING .......coovvviiiiiiiiiicccc e 11-30
11-25 Baseline Conditions - Upstream from the Delta Region, 1997 dollars ......... 11-32
11-26 Net Revenue from Water Transfer, Lost Revenue, Variable Costs Avoided

and Lost Return Over Variable Costs, 1997 dollars......cccceeeeeveeeeeeevceeeeeeeeeeens 11-34
11-27 Value of Output, Value Added, Wages and Salaries, and Employment -

Total Effect of 1dling Rice per Acre In Upstream from the Delta Region, 1997

OMLATS ..o 11-35
11-28 Description of Potential EWA Rice Idling Action Upstream from the Delta

REGIOMN......iiiiiiiiiiic 11-35
11-29 Upstream of Delta Region County Baseline Conditions, Million 1997 $

ANUA JODS .ttt e et et et ettt e et ebeereereereas 11-36
11-30 Total County Effects of Idling Rice, 1997 dollars ...........cccceevereirreercvnennnee 11-36
11-31 Economic Effects of Alternative Rice Idling Action in Counties in the

Upstream from the Delta ReGion...........ccccvvuvieieiiiniiicininnecreceeeeeee 11-37
11-32 Total County Effect of Idling Rice in Colusa and Glenn Counties

Under Different Water Prices, 1997 .......oo oo eeeeeeeeeeeeeeeeaeneens 11-38
11-33 Baseline Conditions - Export Service Areas, 1997 dollars.........ccccceeveuennnee. 11-40
11-34 Net Revenue from Water Transfer, Lost Revenue, Variable Costs

Avoided and Lost Return Over Variable Costs, Dollars per Acre,

Export Service Area, 1997 dOllars .........ccoeivieineiniciincincincerceeeseenne 11-42
11-35 Value of Output, Value Added, Wages and Salaries and Employment -

Total Regional Effect of Idling Cotton, 1997 ...........cccccoiiiviiiiiiniiiiin, 11-42
11-36 Description of EWA Cotton Idling Actions in Export Service Areas............ 11-43
11-37 Export Service Area County Baseline Conditions, 1997 dollars..................... 11-43
11-38 Total County Effect of Idling Cotton, 1997 dollars ..........ccccceeueernereecinennnee 11-44
11-39 Economic Effects of Alternative Cotton Idling Actions in Export

Service Area COUNLIES ..ot 11-45
11-40 Water Purchases by Type of End User ...........ccccoccoiiviiiiiniiiiiiiicce 11-49
11-41 Economic Effects of Rice Idling under the Fixed Purchase Alternative

Upstream from the Delta Region............cccccoviiiiiiiiiiniiiiiiiicce 11-54
11-42 Economic Effects of Cotton Idling under the Fixed Purchase Alternative

EXPOIt Service ATa......ccovuiviiiiiiiiiiiiiiiceeeee e 11-55
11-43 Comparison of Regional and Agricultural Economic Effects of Flexible and

Fixed Purchase Alternative Compared to the Baseline Condition................ 11-59

XXiv EWA Draft EIS/EIR — July 2003



11-44
11-45

12-1

12-2
12-3

12-4

12-5

12-6
12-7

12-8

13-1
13-2
13-3
13-4
13-5
13-6
13-7
13-8
13-9
13-10
13-11
13-12
13-13
13-14
13-15
13-16
13-17
13-18
13-19
13-20
13-21
13-22
13-23
13-24

13-25

Table of Contents

Acres of Rice Idled under Cumulative Condition ........oeeeeeeeeeeeeeeeeeeeeeeeeenenn. 11-61
Acres of Cotton Idled under Cumulative Condition.......ccceeeveeveeeeevveeeeeennennn. 11-61

Existing Conditions: Regional Demographics and Economic Indicators

of Social Well-BeINg..........ccccuiuiiiiiiiiiiiiiiiiiiiie e 12-4
Upstream Counties- Population, Income, Employment, and Farms.............. 12-6
Export Service Area Counties- Population, Income, Employment

and Farms ..o 12-7
Maximum Proposed Acreages for Rice Idling for Flexible Purchase

AREINALIVE ... 12-11
Maximum Proposed Acreages for Cotton Idling for Flexible Purchase
AREINAtIVE ..o 12-14
Proposed Acreage for Rice Idling for Fixed Purchase Alternative................ 12-17
Maximum Number of Jobs Lost to Crop Idling Under Fixed Purchase

and Flexible Purchase Alternative ............ccccocociiiiiiiiniiiiice, 12-19
Comparison of Maximum Effects for Flexible and Fixed Purchase

Alternatives on Agricultural Social Issues............cccccccviiiiiiiiiiiiie, 12-20

2001 Williamson Act and Farmland Security Zone Enrolled Acreages.......... 13-2
Butte County Land Use Summary and Change by Land Use Category ........ 13-6

Land Use Conversion from 1998 to 2000, Butte County ...........cccccccceuvirunnnnee. 13-6
Colusa County Land Use Summary and Change by Land Use Category......13-7
Land Use Conversion from 1998 to 2000, Colusa County ...........cccccoevurrrucnee. 13-7
Glenn County Land Use Summary and Change by Land Use Category .......13-8
Land Use Conversion from 1998 to 2000, Glenn County..........ccccccocvuiirnunnee. 13-8
Placer County Land Use Summary and Change by Land Use Category .......13-9
Land Use Conversion from 1998 to 2000, Placer County...........cccccccvurururncee. 13-10
Sutter County Land Use Summary and Change by Land Use Category .....13-11
Land Use Conversion from 1998 to 2000, Sutter County ............cccccccueurunnnee. 13-11
Yolo County Land Use Summary and Change by Land Use Category........ 13-12
Land Use Conversion from 1998 to 2000, Yolo County ...........cccccccciiirnnee. 13-12
Fresno County Land Use Summary and Change by Land Use Category....13-13
Land Use Conversion from 1998 to 2000, Fresno County...........ccccccccvururunnee. 13-14
Kern County Land Use Summary and Change by Land Use Category....... 13-15
Land Use Conversion from 1998 to 2000, Kern County..........cccccccueuiurururnnee. 13-15
Kings County Land Use Summary and Change by Land Use Category .....13-16
Land Use Conversion from 1998 to 2000, Kings County ...........ccccccccvurrnnnce. 13-16
Tulare County Land Use Summary and Change by Land Use Category ....13-17
Land Use Conversion from 1998 to 2000, Tulare County ............ccccccvvuruencee. 13-17
Proposed Maximum Acreages for Rice Idling ..........ccccoceoeviviiicinniiinnnee. 13-19
Proposed Maximum Acreages for Cotton Idling...........ccccccccoeiiiiiiinnn. 13-21
Proposed Maximum Acreages for Rice/Cotton Idling for Fixed

AREINAtIVE ... 13-23

Comparison of Agricultural Land Use Effects for Flexible and

EWA Draft EIS/EIR — July 2003 XXV



Table of Contents

Fixed Purchase Alternatives...........cccccoviiiiiiiiiiiiiiicce 13-25
14-1 Potential Recreation Effects at Castaic Lake State Recreation Area due to

Changes in Surface Water Level............ccccovviiiniiiinniiicecccee 14-12
14-2 Lake Perris Boat RamMpPs.......ccccuvueiviiiiiiniiiniiiciicceceecceeeeees 14-12
14-3 Potential Recreation Effects at Lake Perris State Recreation Area Due to

Changes in Surface Water Level...........cccoviinniniiiiiiiiiccccccccce, 14-13
14-4 Long-term Average Water Temperature in the Sacramento River

below Keswick Dam Under the Baseline Condition and Flexible Purchase

AREINALIVE ..o 14-17
14-5 Long-term Average Water Temperature in the Feather River below

Thermalito Afterbay Under the Baseline Condition and Flexible Purchase

AREINALIVE ..o 14-19
14-6 Long-term Average Water Temperature in the American River Below

Nimbus Dam Under the Baseline Condition and Flexible Purchase

ARRINALIVE ... 14-27
14-7 Comparison of the Effects of the Flexible and Fixed Purchase Alternatives

Recreation ReSOUICES..........cciviiiiiiiiiiiic s 14-40
15-1 Long-term Average Release from Keswick Dam..........cccccccccciiiiiiinnn. 15-11
15-2 Long-term Average Flow Below Thermalito Afterbay ...........ccccooviiinnnne. 15-13
15-3 Long-term Average Release from Nimbus Dam.............ccccccccciiiiiininnn. 15-15
15-4 Long-term Average Flow Below Crocker-Huffman Dam.............cccccceunee. 15-16
15-5 Long-term Average Delta Inflow from the Sacramento River....................... 15-17
15-6 Long-term Average Delta Inflow from the San Joaquin River....................... 15-18
15-7 Comparison of the Effects of the Flexible and Fixed Purchase Alternatives on

F1o0d CONtIOL ..o 15-24
16-1 Power Resources of the Central Valley Project ..........ccccccoeveiinniiinnicinnnnne 16-4
16-2 Major Pumping Plants of the Central Valley Project...........ccccccoccueuiuiiuinunnnee 16-5
16-3 Major Power Plants of the State Water Project............cccccocvviionncinnnccnnns 16-6
16-4 Major Pumping Plants of the State Water Project............ccccccecuiiiiiiiiinnnne. 16-6
16-5 Shasta/Keswick Average Monthly Generation ............ccccccceeveuiinvecncinennnee. 16-18
16-6 Oroville/ Thermalito Average Monthly Generation.............cccccccccoviiiinnnee. 16-19
16-7 Folsom/Nimbus Average Monthly Generation ...........ccccccceveiinnccinnnnee. 16-20
16-8 Simulated Average Monthly Combined Export Pumping at Banks

and Tracy (1979-93) ....c.cciriiiiecicetee et 16-24
16-9 Simulated Average Combined Export Pumping Costs at Banks

and Tracy (1979-93) ....c.cciriiiicceetee e 16-25
16-10 Potential Transfer Amounts and Comparison of the Flexible and Fixed

Purchase Alternatives for Power Resources.............cccccccuiuiiiiiiininnccncnnen. 16-30

XXVi EWA Draft EIS/EIR — July 2003



17-1
17-2

18-1

19-1
19-2
19-3
19-4
19-5
19-6
19-7
19-8
19-9
19-10
19-11
19-12
19-13

19-14
19-15

20-1

21-1
22-1

Figures

ES-1

Table of Contents

Historic Lower Bounds of Reservoir Surface Elevations .......ccccceeeeeeeveeeeennne... 17-16
Comparison of Impacts on Cultural Resources for Flexible
and Fixed Purchase AlLeTNatiVes. ... .. ..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeens 17-27

Comparison of the Effects of the Flexible and Fixed Purchase Alternatives

on Visual ReSOUICeS .........cccceuiiiiiiiiiiiiiiiii e 18-25
Labor and Water Requirements per Common Crop .........ccceceeeevvuvueerereucucnnnne 19-3
Ethnicities by Region...........cccccoviiiiiiiiiiiiiiicccs 19-4
Average Poverty and Unemployment Levels ... 19-5
Ethnicities in Upstream from the Delta Counties ..........cccccoceecerruerecinncccennnee 19-5
County Demographics - Upstream from the Delta............cccccccvviniiinncinn. 19-6
Ethnicities in Export Service Area..........cccoeeiveiiiiiiiiniieniiiiciceeeeeenee 19-6
County Demographics - Export Service Area.........cccoceeivivecinneiineecene 19-6
Proposed Acreages for Rice Idling ~-Upstream Areas

Flexible Purchase Alternative...........ccccocoviiiiiiiiiiiiiiiccccccccccce 19-9
EWA Labor Effects in Upstream from the Delta Counties

Flexible Purchase Alternative...........cccccocoviiiiiiniiiiiiiicicccccccccccce 19-10
Proposed Acreages for Cotton Idling - Export Service Area

Flexible Purchase Alternative...........ccccocovviiiiiiiniiiiiiciccccccccccce 19-11
EWA Labor Effects Export Service Area Counties

Flexible Purchase Alternative ...........cccccocovviiiiiiiiiniiiiicccccccccce 19-12
Proposed Acreages for Rice/Cotton Idling for Fixed Purchase

AREINAtIVE ..o 19-13
EWA Labor Effects in Upstream from the Delta Region .............ccccccceruneee. 19-13
EWA Labor Effects in Export Service Area..........ccccccvvvueeinniecinneiciineenne. 19-14
Comparison of the Flexible Purchase and Fixed Purchase

Alternatives Environmental JUSHICE ........ccooovveeviievieieeieeeee e 19-17

Comparison of Effects on Indian Trust Asset of Fixed vs. Flexible

Purchase Alternatives ..o 20-12
South of the Delta Population FOrecast ...........coceeermnieerennecrnniecinneccenes 21-2
Summary of the Cumulative Condition of Water Acquisition Programs......22-9
EWA SHUAY AT ...ttt ES-2

EWA Draft EIS/EIR — July 2003 XXVii



Table of Contents

1-1 EWA AT ..ot 1-2
1-2 CALFED Problem ATea..........ccccoviiiiiiiiiiiiiniiiiiiciecccisssssns 1-3
1-3 CVP Facilities Within the EWA Area.........cccccccovvviiiiiiiiiiiiicce, 1-9
1-4 SWP Facilities Within the EWA Area.......cccococeiiniiiiniiiicceeecees 1-10
2-1 Location of Delta EXport PUMPS..........cccccovviiiininiiiicicceecceeeeees 2-21
2-2 Location of Delta Cross Channel ..............cccocoeviiiiiiiiiiiiiciicccee 2-22
2-3 Asset Acquisition and Management ATeas............oceeevieueueinereeieininieecnennenes 2-34
2-4 Potential Asset Acquisition and Management Participants..............cccccceunueee. 2-37
2-5 Reservoir Level Changes Due to Stored Reservoir Water Purchases............. 2-38
2-6 Feather River Water Facilities ............ccccoooiviniiiiiie, 2-39
2-7 Yuba River Water Facilities ..o 2-40
2-8 American River Water Facilities ............cccovviiiiiiiiiniiiice, 2-41
2-9 Reservoir Level Changes Due to Groundwater Substitution Transfers......... 2-42
2-10 Diversion Locations for Feather River Sellers............ccccoeciiininnnnnnnnnnnne 2-44
2-11 Merced River Water Facilities ...........ccccccoociiiiiiiiiiiicc 2-45
2-12 Diversion Locations for SGA Participants..........c.cocceceemeueernnecnnerecrennnnenen. 2-48
2-13 Reservoir Level Changes Due to Borrowing Water from San Luis

RESEIVOIT.....cuiiiiiiiiiiciicc e 2-54
2-14 Reservoir Level Changes Due to Source Shifting...........ccccocoeveiniiiinnccnne. 2-57
3-1 EWA StUAY AT ..ottt 3-1
3-2 Upstream from the Delta Region ............cccccccuiiiiiiiiiiiiiiiiiiiiiccccecee 3-4
3-3 Delta Region Facilities ...........cccccciiviiiiiiniiiiiiiciiicccececeeeceee 3-5
3-4 EXPOrt Service Area ..o 3-6
3-5 EWA and CALFED Program Area Boundaries.............ccccccoveeiiinncccinncncnne. 3-8
4-1 Water Supply Area of ANalysis........ccccccuviuiiininiiiiniiccieceeeceeeeenee 4-1
4-2 Contributors to Delta INfIOW ..........cccooviviiiiiiiiiiiiicccce 4-2
4-3 Downstream Use of Return FIOWS...........ccccociiiiiiiiie 4-25
4-4 Water Levels at Old River Near Tracy Road Bridge...........ccccoceviiinniinnnnn. 4-31
4-5 Water Levels at Middle River Near Undine Road Bridge.........ccccccceeueinnnnnne. 4-31
4-6 Water Levels at Old River Near Coney Island............cccccoccoviiniiinnnnn. 4-32
4-7 Water Levels at Grant Line Canal Near Tracy Road Bridge...........ccccccceeueeee. 4-33
4-8 Minimum Water Levels at Old River Near Coney Island...............cccccccoeeeni. 4-33
4-9 Minimum Water Levels at Grant Line Canal Near Tracy Road Bridge.......... 4-34
5-1 Water Quality Area of ANalysis........cccoviiiiiiiiiiiniiiicceeceeee 5-1
5-2 Long-term monthly median concentrations of chloride at Banks

Pumping Plant (Clifton Court), Tray Pumping Plant, and the

Los Vaqueros Old River Intake under the Baseline Condition ...........c.c......... 5-28
5-3 Average Electrical Conductivity by Year Type at Selected Sites in the

Sacramento-San Joaquin Delta..........cccccoiiiiiiniiiiniiinicccc 5-29
5-4 Long-term monthly median concentrations of bromide at Banks

XXViii EWA Draft EIS/EIR — July 2003



5-10
5-11
5-12

5-13

6-1

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

6-10
6-11
6-12
6-13
6-14
6-15
6-16
6-17
6-18
6-19
6-20
6-21
6-22
6-23
6-24
6-25

Table of Contents

Pumping Plant (Clifton Court), Tracy Pumping Plant, and the

Los Vaqueros Old River Intake under the Baseline Condition ....................... 5-30
Average Bromide Concentrations by Year Type at Selected Sites in the

Sacramento/San Joaquin Delta..........cccoeiiiiiiiiniiiiiiccee, 5-31
Water Quality on the California Aqueduct, Check 13..........ccccocoovivinnininnne 5-33
Water Quality on the California Aqueduct, Check 21 ........ccccoeeiiviiiininnnne. 5-34
Water Quality on the California Aqueduct, Check 29............ccocoevvnninnnnn 5-34
Water Quality on the California Aqueduct, Check 41 .........cccoceeiiviiiinnnnee. 5-35
Monthly Total Organic Carbon Measured at Two Depths .............cccccceenee. 5-36
San Luis Reservoir Low-Point Conditions ...........cccceoviiiiiniiniininee, 5-37

Median monthly chloride loading at CVP/SWP except locations

Combined Tracy Pumping Plant and Banks Pumping Plant) occurring

under the Flexible Purchase Alternative over the 15 year period

Of TRCOT. ...t s 5-94
Median monthly bromide loading at CVP/SWP export locations

(combined Tracy Pumping Plant and Banks Pumping Plant) occurring

under the Flexible Purchase Alternative over the 15 year period

Of TECOTd....oiiiiiiii s 5-95
Groundwater Resources Area of ANalysis .........ccccoveeinvieiinnecinneccenes 6-2
Redding Groundwater Basin............ccccocociiiiiiiiiiiiiiicccce, 6-8
Geologic Cross Sections of the Redding Groundwater Basin..............ccccc......... 6-9
Sacramento Groundwater Basin............ccccocooiiiiiiiiiiie 6-11
North Geologic Cross Section of the Sacramento Groundwater Basin.......... 6-13
South Geologic Cross Section of the Sacramento Groundwater Basin........... 6-15
Sacramento Valley Spring 1997 Groundwater Elevations ...........ccccccccceeeuneeee. 6-17
Sacramento Valley Spring 1997 Depth to Water Contour Lines ..................... 6-19
Land Subsidence in the Sacramento Groundwater Basin.............ccccccceevevnnnne 6-21
Profile of Land Subsidence in Eastern Yolo County .........c.ccccceeuvivivivinirucnnnnnes 6-23
North San Joaquin Groundwater Basin ............ccccccvveiinicinnnciicce, 6-25
Geologic Cross Section of the North San Joaquin Groundwater Basin.......... 6-26
Corcoran Clay Member in the San Joaquin Valley.........ccccoocviiniiicinncncnnne. 6-27
San Joaquin Spring 2000 Groundwater Elevation............cccccceeiiiiiiinnnnne. 6-29
San Joaquin Spring 2000 Depth to Groundwater ...........cccccccocvvveivnieinnnnne. 6-31
Historical Land Subsidence in the San Joaquin Valley..........cccccoiiiinnnnn. 6-33
Extensometer Land Subsidence Monitoring in the San Joaquin Valley ......... 6-33
South San Joaquin Groundwater Basin...........cccccceeeiiinniniiincincicinciee 6-35
Geologic Cross Section of the South San Joaquin Groundwater Basin........... 6-36
Groundwater Levels and Anderson Cottonwood ID in the Redding Basin .6-49
Potential Areas of EWA Rice Idling in the Sacramento Valley ....................... 6-55
Groundwater Levels and Potential Sellers in the Colusa Subbasin................ 6-57
Groundwater Levels and Potential Sellers in the Butte Subbasins................. 6-67
Groundwater Levels and Potential Sellers in the East Sutter Subbasins ....... 6-75
Groundwater Levels and Potential Sellers in the Yuba Subbasin................... 6-83

EWA Draft EIS/EIR — July 2003 XXiX



Table of Contents

6-26 Groundwater Levels and Natomas Central MWC in the North American

SUDDASIN ..o 6-89
6-27 Groundwater Levels and Potential Sellers in the SGA Management Area...6-97
6-28 Potential Areas of Cotton Idling in the San Joaquin Valley......................... 6-104
6-29 Groundwater Levels and Merced ID in the Merced Subbasin...................... 6-107
6-30 Groundwater Levels and Banking Projects in the Kern County Subbasin..6-115
7-1 Geology and Soils Area of ANalysiS ........ccccceivviiiiniiiciireceeeceeeeeee 7-1
7-2 Wind Erosion Processes ... 7-2
7-3 Soil Surface Texture in Upstream from the Delta Region ...........ccccccecueeennee. 7-4
7-4 Soil Shrink Swell Potential in Upstream from the Delta Region....................... 7-5
7-5 Soil Surface Texture in the Export Service Area........cccococeivvverieininiiiciccneennne. 7-10
7-6 Soil Shrink Swell Potential in the Export Service Area...........ccccoecvvueivcnnncncne 7-11
7-7 Soil Surface Texture Post-Harvest, Kings County, CA.......cccccecevinviiinnnnne. 7-17
8-1 Air Quality Area of ANALYSiS .....cccceoiviiiuiiiiriiiiiciceeee e 8-1
8-2 California Air Basins and Counties..............ccccouvviniinniniiiiiiccccccccce, 8-8
8-3 PM10 Concentrations (Maximum 24-hour) - Upstream from the

Delta REZION ....c.oviiiiiiciiceete ettt 8-9
8-4 PM;o Concentrations (AGM) - Upstream from the Delta Region ..................... 8-9
8-5 Ozone Concentrations - Upstream from the Delta Region ..........cccccceveueuennce 8-10
8-6 PM;o Concentrations (Maximum 24-hour) - Export Service Area .................. 8-11
8-7 PMio Concentration (AGM) - Export Service Area ..........coeceeveveereenerencrenenes 8-12
8-8 Ozone Concentrations - Export Service Area .........cccccecevevineniinicnieieeninennns 8-12
9-1 Fisheries and Aquatic Ecosystems Area of Analysis ..........ccccoveiiiniicininnnee. 9-1
9-2 Lower Feather RIVeT ..........ccccoiiiiiiiiiiiiiiiiiciciccccccs 9-23
9-3 Lower Yuba River Study Reaches, Water Diversion Facilities, and USGS

Gauging StatioNS .........cccciiiiiiiiiiiic e 9-26
9-4 San Francisco Bay and the Sacramento-San Joaquin River Delta ................... 9-37
9-5 Delta Facilities ..........cccoviiiiiiiiiiiiiiiiiiiiic s 9-45
9-6 Sacramento River Release from Keswick Dam During April Under Baseline

and Flexible Purchase Alternative Conditions ............ccccceveiviniciinncnnne. 9-120
9-7 Sacramento River Release from Keswick Dam During May Under

Baseline and Flexible Purchase Alternative Conditions...........c.cccccccvvveunnnene. 9-121
9-8 Sacramento River Release from Keswick Dam During June Under

Baseline and Flexible Purchase Alternative Conditions...........c.ccccccccvununnnene. 9-121
9-9 Sacramento River Release from Keswick Dam During July Under

Baseline and Flexible Purchase Alternative Conditions...........ccccccoevvvninnnene. 9-122
9-10 Sacramento River Release from Keswick Dam During August Under

Baseline and Flexible Purchase Alternative Conditions...........c.cccccevuvununnnnne. 9-122
9-11 Sacramento River Release from Keswick Dam During September Under

Baseline and Flexible Purchase Alternative Conditions...........c.cccccevuvununnnnne. 9-129

XXX EWA Draft EIS/EIR — July 2003



9-12

9-13

9-14

9-15

9-16

9-17

9-18

9-19

9-20

9-21

9-22

9-23

9-24

9-25

9-26

9-27

9-28

9-29

9-30

9-31

9-32

9-33

Table of Contents

Sacramento River Release from Keswick Dam During October Under

Baseline and Flexible Purchase Alternative Conditions...........cccccccccvueununene. 9-130
Sacramento River Release from Keswick Dam During November Under
Baseline and Flexible Purchase Alternative Conditions...........c.cccccccvvueununene. 9-130
Sacramento River Release from Keswick Dam During December Under
Baseline and Flexible Purchase Alternative Conditions...........ccccccececvrueunnneee. 9-131
Sacramento River Release from Keswick Dam During January Under

Baseline and Flexible Purchase Alternative Conditions.........c.cccccecvrurueueucnee. 9-131
Sacramento River Release from Keswick Dam During December Under
Baseline and Flexible Purchase Alternative Conditions.........c.cccccccevurueueucnene. 9-135
Sacramento River Release from Keswick Dam During January Under

Baseline and Flexible Purchase Alternative Conditions.........c.ccccccceevvueueunee. 9-136
Sacramento River Release from Keswick Dam During February Under
Baseline and Flexible Purchase Alternative Conditions...........c.cccccccevueunnnene. 9-136
Sacramento River Release from Keswick Dam During March Under

Baseline and Flexible Purchase Alternative Conditions...........c.ccccccccvueunnnene. 9-137
Sacramento River Release from Keswick Dam During April Under

Baseline and Flexible Purchase Alternative Conditions...........ccccccececvrueunnneee. 9-137
Sacramento River Release from Keswick Dam During February Under
Baseline and Flexible Purchase Alternative Conditions.........c.cccccecvvvrueueucnene. 9-141
Sacramento River Release from Keswick Dam During May Under

Baseline and Flexible Purchase Alternative Conditions.........c.cccccccvrvrueueuenee. 9-148
Sacramento River Release from Keswick Dam During June Under

Baseline and Flexible Purchase Alternative Conditions...........cccccccvevvueueunee. 9-148
Sacramento River Flow at Freeport During February Under Baseline

and Flexible Purchase Alternative Conditions ...........cccoovvviiiiiiiiiinnnnnn. 9-149
Sacramento River Flow at Freeport During March Under Baseline

and Flexible Purchase Alternative Conditions ...........cccoeevviviiiiiiinininininnnne. 9-149
Sacramento River Flow at Freeport During April Under Baseline

and Flexible Purchase Alternative Conditions ..........cc.ccceeeoineincciniciniennnene. 9-150
Sacramento River Flow at Freeport During May Under Baseline

and Flexible Purchase Alternative Conditions ............cccccvvueeeenncccnerccnne. 9-150
Sacramento River Flow at Freeport During June Under Baseline

and Flexible Purchase Alternative Conditions ............cccccveveieenrcccnencncnne. 9-151
Sacramento River Release from Keswick Dam Under Baseline

and Flexible Purchase Alternative Conditions February thru May.............. 9-157
Sacramento River Release from Keswick Dam Under Baseline

and Flexible Purchase Alternative Conditions June thru September ........... 9-158
Sacramento River Release from Keswick Dam During October Under

Baseline and Flexible Purchase Alternative Conditions............ccccccoevivninnne. 9-159
Feather River Flow Below Thermalito Afterbay During August Under
Baseline and Flexible Purchase Alternative Conditions...........c.ccccececvrueunnneee. 9-175

Feather River Flow Below Thermalito Afterbay During September Under
Baseline and Flexible Purchase Alternative Conditions........cccceveveeeeeveeeennnee. 9-176

EWA Draft EIS/EIR — July 2003 XXXi



Table of Contents

9-34 Feather River Flow Below Thermalito Afterbay During October Under

Baseline and Flexible Purchase Alternative Conditions...........c.ccccccccvveueunene. 9-176
9-35 Feather River Flow Below Thermalito Afterbay During November Under

Baseline and Flexible Purchase Alternative Conditions...........c.ccccccccvveueunene. 9-177
9-36 Feather River Flow Below Thermalito Afterbay During February Under

Baseline and Flexible Purchase Alternative Conditions...........ccccccececvruennneee. 9-183
9-37 Feather River Flow Below Thermalito Afterbay During March Under

Baseline and Flexible Purchase Alternative Conditions.........c.cccccccvrurueueucnene. 9-183
9-38 Feather River Flow Below Thermalito Afterbay During April Under

Baseline and Flexible Purchase Alternative Conditions.........cccccccecvvvrueueucnee. 9-184
9-39 Feather River Flow Below Thermalito Afterbay During May Under

Baseline and Flexible Purchase Alternative Conditions..........ccccccceevvueueunee. 9-184
9-40 Feather River Flow Below Thermalito Afterbay During June Under

Baseline and Flexible Purchase Alternative Conditions...........c.cccccccuvviunnnene. 9-185
9-41 Lower American River Release from Nimbus Dam During October

Under Baseline and Flexible Purchase Alternative Conditions .................... 9-215
9-42 Lower American River Release from Nimbus Dam During November

Under Baseline and Flexible Purchase Alternative Conditions .................... 9-215
9-43 Lower American River Release from Nimbus Dam During December

Under Baseline and Flexible Purchase Alternative Conditions .................... 9-215
9-44 Lower American River Release from Nimbus Dam During January

Under Baseline and Flexible Purchase Alternative Conditions .................... 9-216
9-45 Lower American River Release from Nimbus Dam During February

Under Baseline and Flexible Purchase Alternative Conditions .................... 9-217
9-46 Lower American River Flow at Watt Avenue During February Under

Baseline and Flexible Purchase Alternative Conditions............ccccccevnuninnnne. 9-222
9-47 Lower American River Flow at Watt Avenue During March Under

Baseline and Flexible Purchase Alternative Conditions...........cccccccovvnvninnnne. 9-223
9-48 Lower American River Flow at Watt Avenue During April Under

Baseline and Flexible Purchase Alternative Conditions..........cccccceceevrueunnneee. 9-223
9-49 Lower American River Flow at Watt Avenue During May Under

Baseline and Flexible Purchase Alternative Conditions.........c.cccccccvevrueueuenene. 9-224
9-50 Lower American River Flow at Watt Avenue During June Under

Baseline and Flexible Purchase Alternative Conditions.........c.cccccccvevrueueucnene. 9-224
9-51 Lower American River Flow at Watt Avenue During July Under

Baseline and Flexible Purchase Alternative Conditions.........c.cccccccvevvuruennee. 9-228
9-52 Lower American River Flow at Watt Avenue During August Under

Baseline and Flexible Purchase Alternative Conditions............ccccccoevvvninnnn. 9-229
9-53 Lower American River Flow at Watt Avenue During September Under

Baseline and Flexible Purchase Alternative Conditions...........cccccccovvnuninnnne. 9-229
9-54 San Joaquin Flow Below Merced River Under Baseline and Flexible

Purchase Alternative Conditions..........cccocceveiviiiieiiniciniinciccecceee, 9-244
9-55 San Joaquin Flow Below Merced River Under Baseline and Flexible

Purchase Alternative Conditions.........cccoveeoirneeicirneeireecereeeeeeeeenes 9-244

XXXii EWA Draft EIS/EIR — July 2003



9-56

10-1
10-2
10-3
10-4
10-5
10-6

11-1
11-2
11-3
11-4
11-5

12-1
12-2
12-3
124
12-5
12-6
12-7
12-8
12-9
12-10
12-11
12-12

13-1

14-1
14-2
14-3
14-4
14-5
14-6

14-7

14-8
14-9

14-10

Table of Contents

San Joaquin Flow Below Merced River Under Baseline and Flexible

Purchase Alternative Conditions...........ccocoeiviiiiiiiiniiiiciniecene 9-245
Vegetation and Wildlife Area of Analysis ..........ccccoeiiiiniiiiinniiiiiiiis 10-5
Typical Riparian Cross-seCtion .........cocceeireueueirinieieenineeeeereeeeee e 10-14
Great Blue Heron Using Flooded Rice Field............ccccccoiiiinniinniinns 10-23
Breeding Bird Survey Results 1980-2001 .........c.cccoveirinreennnecireecereennee 10-29
Rice Production Cycle...........ccocviiiiiiiiiiiiiiiiiciicccee 10-30
Upland Cropland - Cotton Habitat ..........cccoeeeinneiiinincieccecccen 10-41
Regional and Agricultural Economics Area of Analysis ........cococeeevnrecnnnnnee 11-2
Counties in the Upstream from the Delta Region............cccceeeiiiiiiinniinns 11-3
Counties in the Export Service Area .........cccoveeeiverieuecnneneenneeeceeeneeeneenee 11-13
Weighted Average Prices of Major Water Transfers 1992-2002..................... 11-23
Supply and Demand in the Water Transfers Market ..........ccccoccccevnneicnnnee. 11-50
Agricultural Social Area of ANALYSIS ......ccceveveuevirieieiiricereeeeeeeee e 12-2
Annual Incomes of California Farm Laborers............ccccccooviiiiiiiiccnne, 12-8
Butte County Farm Labor Trends .........ccccoveiiiiniciinncciecceeceeeee 12-12
Colusa County Farm Labor Trends ...........ccccocoociviiiiiinniiiniiiiiiiccce 12-12
Glenn County Farm Labor Trends..........cccccoveeinneecnninecineecerseeeenene 12-12
Placer County Farm Labor Trends..........ccccoeiiiiniiiiiniiiiiiciiiccce, 12-13
Sutter County Farm Labor Trends ..........coccocovveeinneeinnceieecereeeenenes 12-13
Yolo County Farm Labor Trends.............cccccoovviiiiiiniiiniiiiniiciiicces 12-14
Fresno County Farm Labor Trends.........cccccoeeeenreionnecinnecceeeeenenene 12-15
Kern County Farm Labor Employment ...........cccococeiininiiinniiiiniiie, 12-15
Kings County Farm Labor Trends ..........cccccoveeoinnecinnneineecereeeeeenene 12-15
Tulare County Farm Labor Trends ...........cccoccoiiviiiiiiniiiniiciiiccce, 12-16
Agricultural Land Use Area of ANalysiS.........cccccoeviviviiiiininiiiiniiiiiiicccns 13-1
Recreation Area of ANalysis..........cccoceiviviiiiiiiiniiiiniiiiiic e 14-1
Lake Oroville and VICINItY .......cccccvvreiiinneiinccircceeeereeeeee e 14-4
Major Recreational Areas at Lake Oroville............ccccccooviviiiiininiiinniiiinnee, 14-5
Folsom Lake SRA Facilities ..........ccccccciiiiiiiiiiiiiiniiiiiiicccccccccccee 14-8
Changes in End of Month Surface Water Elevation in Lake Shasta............... 14-18
Changes in End of Month Surface Water Elevation in Little Grass Valley
RESEIVOIT ...ttt 14-20
Changes in End of Month Surface Water Elevation in Sly Creek
RESEIVOIT ...ttt 14-21
Changes in End of Month Surface Water Elevation in Lake Oroville............ 14-22
Changes in End of Month Surface Water Elevation in New Bullards Bar
RESETVOIT ...ttt 14-25

Changes in End of Month Surface Water Elevation in French Meadows

EWA Draft EIS/EIR — July 2003 XXXiii



Table of Contents

RESEIVOIT ...ttt 14-28
14-11 Changes in End of Month Surface Water Elevation in Hell Hole

RESEIVOIT ...ttt 14-29
14-12 Changes in End of Month Surface Water Elevation in Folsom Lake............. 14-30
14-13 Changes in End of Month Surface Water Elevation in Lake McClure........... 14-31
15-1 Flood Control Area of ANalysis..........ccceuviviriniiiiiiiiiiiiiiiiccicccccccccccee 15-2
15-2 Sacramento River Flood Management System.............cccceeeiinniicinncccnnnne. 15-4
15-3 San Joaquin River Flood Management System .............cccceviiiiiiinniicnnnns 15-7
16-1 Power Area of ANalysis ... 16-2
16-2 Average Monthly Pumping Load at Banks and Tracy/O’Neill Pumping

Plants for Baseline and EWA Scenario 1 1979-93 Study Period of Record...16-23
16-3 Average Monthly Pumping Load at Banks and Tracy/O’Neill Pumping

Plants for Baseline and EWA Scenario 2 1979-93 Study Period of Record...16-23

17-1 Cultural Resources Area of Analysis.........cccccciviviviiiniiinininininiiiiicccccccaee 17-4
17-2 Linguistic Tribal Territories ... 17-4
18-1 Visual Resources Area of ANalysis.........cccoeeivirieiininiiiiniieciceceeeeecenes 18-1
18-2 Hell Hole ReServoir.........ccccoiiiiviiiiiiiiiiiiiiiiicciicc 18-5
18-3 Cotton Field Idled for Two Years with Regular Discing..........ccccccceeuvinenenee. 18-17
19-1 Environmental Justice Area of ANalysis........cccccoeeivivieiinnineiineccreecene 19-5
20-1 Indian Trust Assets Area of ANalysis .........cccccvvueirininiiiiiniiieiiecreeces 20-3
20-2 Indian Trust ASSets.........cccciiiiiiiiiiiiiiii s 20-7
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Acronyms and Abbreviations

ACHP

AF

AFA
AFRP Plan
APE

ARP

ASIP
Bay-Delta
BA

BEA

BIA

CAA

BO
CALFED Ops Group
CASS
CDFA
CDFG
CDPR
CEQ
CEQA
CESA

cfs
CNDDB
COA

CVP
CVP/SWP
CVPIA
CVPIA(b)(2)
CWA
CWSCP
CWSRMP
DBPs
DCC

DEE
DEIM

DEIS/EIR

DER
DOE
DOF
DOI
DRRIP
DWR
EDD
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Advisory Council on Historic Preservation
acre-foot/acre-feet

acre-feet annually

Anadromous Fish Restoration Program

Area of potential effect

Acreage Reduction Provisions

Action Specific Implementation Plan

San Francisco Bay/Sacramento-San Joaquin River Delta
biological assessment

Bureau of Economic Analysis

Bureau of Indian Affairs

Clean Air Act

biological opinion

CALFED Operations Group

California Agricultural Statistics Service

California Department of Food and Agriculture
California Department of Fish and Game

California Department of Parks and Recreation
President’s Council on Environmental Quality
California Environmental Quality Act

California Endangered Species Act

cubic feet per second

California Natural Diversity Database

Coordinated Operation Agreement

Central Valley Project

Central Valley Project/State Water Project

Central Valley Project Improvement Act

Central Valley Project Improvement Act Section 3406(b)(2)
Clean Water Act

Critical Water Storage Contingency Plan

Critical Water Shortage Reduction Marketing Program
disinfection byproducts

Delta Cross Channel

Daily Energy Expenditure

Department of Water Resources Economic Model for
Temporary Idling of Irrigation Land

Draft Environmental Impact Statement/ Environmental
Impact Report

Daily Energy Required

Department of Energy

Department of Finance

Department of the Interior

Drought Risk Reduction Investment Program
California Department of Water Resources
Employment Development Department
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EFH
E/1
EIR
EIS
ERP
ESA
ESU
ETAW
EWA
EWA agencies
EWAT
EWP
FERC
FMMP
FWCA
FPPA
ft
GADPP
GAP
GGS
GIS
GWh
HCP

Hyatt-Thermalito

ID
IDS
(0]
ITA
ISI

Joint Point or JPOD

KLCI
KW

Management Agencies (MAs)

MAF

Magnuson-Stevens Act

Mé&I
MBTA
MR
MRA
MSCS
msl
MSW
MW
MWF
NAAQS
NCCPA
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Essential Fish Habitat

Export/Inflow

environmental impact report

environmental impact statement

Ecosystem Restoration Program

Federal Endangered Species Act

Evolutionary Significant Unit
evaptranspiration of applied water
Environmental Water Account

NOAA Fisheries, CDFG, USFWS, DWR, and Reclamation
Environmental Water Account Team
Environmental Water Program

Federal Energy Regulatory Commission
Farmland Mapping and Monitoring Program
Fish and Wildlife Coordination Act

Farmland Protection Policy Act

foot/feet

Governor’s Advisory Drought Planning Panel
Gap Analysis Program

Giant garter snake

Geographic Information System

gigawatt hours

Habitat Conservation Plan

Hyatt Pumping-Generating Plant and Termalito Pumping
Generating Plant

Irrigation District

inland dune scrub

input-output

Indian Trust Assets

Integrated Storage Investigation

Joint Point of Diversion

Knight's Landing catch index

kilowatts

NOAA Fisheries, CDFG, USFWS

million acre-feet

Magnuson-Stevens Fishery Conservation & Management
Act

municipal and industrial

Migratory Bird Treaty Act

montane riparian

montane riverine aquatic

Multi-Species Conservation Strategy

mean sea level

managed seasonal wetland

megawatt

montane woodland and forest

National Ambient Air Quality Act

Natural Community Conservation Planning Act
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NCCP
NCWA
NDIP
NEPA
NHPA
NOAA Fisheries
NOA
NOAA
NOC
NOI
NOP
NPDES
NRCS
NRHP
NSW
NWR
OPR
PBO
PCWA
PDA
PEIS/EIR

PG&E
PPIC
Project Agencies
PSD
Reclamation
REIS
ROD
RWQCB
SAFCA
SCE

SFA
SGA
SHPO
SIP
SJRA
SMS
SMUD
SDIP
SRA
SRFCP
SVWMA
SWP
SWRCB
TAF
TMDL
TOC
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Natural Community Conservation Plan
Northern California Water Association
North Delta Improvement Project
National Environmental Policy Act
National Historic Preservation Act
National Marine Fisheries Service
Notice of Availability

National Oceanic and Atmospheric Administration
Notice of Completion

Notice of Intent

Notice of Preparation

National Pollutant Discharge Elimination System
Natural Resources Conservation Service
National Register of Historic Places
natural seasonal wetland

National Wildlife Refuge

Office of Planning and Research
Programmatic Biological Opinion
Placer County Water Agency

public domain allotments
Programmatic Environmental Impact Statement/
Environmental Impact Report

Pacific Gas & Electric Company

Public Policy Institute of California
DWR and Reclamation

prevention of significant deterioration
Bureau of Reclamation

Regional Economic Information System
Record of Decision

Regional Water Quality Control Board
Sacramento Area Flood Control Agency
Southern California Edison

Seasonally Flooded Agriculture
Sacramento Groundwater Authority
State Historic Preservation Officer

State Implementation Plan

San Joaquin River Agreement

Scenery Management System
Sacramento Municipal Utility District
South Delta Improvement Project

State Recreation Area

Sacramento River Flood Control Project
Sacramento Valley Water Management Agreement
State Water Project

State Water Resources Control Board
total acre-feet

total maximum daily load

total organic carbons
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TPA
UCCE
USACE
USDA
USDA FS
USFWS
USEPA
VAMP
WA
WAP
WAPA
Water Code
WC

WD
WEG
Western
WMAs
WOMT
WQCPs
WSD
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tidal perennial aquatic

University of California Cooperative Extension

U.S. Army Corps of Engineers
U.S. Department of Agriculture

U.S. Department of Agriculture Forest Service

U.S. Fish and Wildlife Service

U.S. Environmental Protection Agency
Vernalis Adaptive Management Plan
Water Agency

Water Acquisition Program

Western Area Power Administration
California Water Code

Water Company

Water District

wind erodibility group

Western Area Power Administration
Wildlife Management Areas

Water Operations Management Team
Water Quality Control Plans

Water Storage District
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