Progress Report on the Bay Delta Conservation Plan
April 28, 2006 - November 18, 2010

The members of the Bay Delta Conservation Plan (BDCP) Steering Committee provide this
memorandum reporting on our progress in developing a plan to achieve the co-equal goals of
restoring the ecosystem and water supply reliability of the Sacramento-San Joaquin River Delta.
The November 18, 2010 draft of the plan, which is a work in progress as described in paragraph
4 below, is attached. This is the first time the draft plan has been compiled in one place and
provides an opportunity for the Steering Committee and members of the public to review and
formulate opinions about how to best proceed with further development and revisions of the plan
in 2011.

1. Under our Planning Agreement (2006, amended 2009), the BDCP is intended to establish a
conservation strategy for the Delta infrastructure and operations of the State Water Project and
Central Valley Project, as well as the powerplant operations of Mirant Corporation. It is
specifically intended to assure that these and any other covered activities comply with the
requirements of the federal and state Endangered Species Act, Natural Community Conservation
Planning Act, and other applicable laws, over a plan term up to 50 years.

2. The Steering Committee consists of the California Department of Water Resources, the U.S.
Bureau of Reclamation, federal (ex officio members) and state permitting agencies, water
contractors, environmental organizations, and other stakeholders. Pursuant to the Delta Reform
Act of 2009, the Delta Stewardship Council participates as an Interested Observer. As provided
in the Planning Agreement, meetings of the Steering Committee are open to the public. Since
formation, the Steering Committee has met 122 times to review scientific analyses, other
planning documents, and draft plan chapters, while taking public comments into account. The
Steering Committee convened various subcommittees and workgroups, and commissioned
independent scientific reviews, which substantially assisted in plan development. On a parallel
track, lead State and Federal agencies initiated environmental review under the National
Environmental Policy Act and California Environmental Quality Act. The cumulative
investment by members, consultants, other stakeholders and members of the public in this
planning process exceeds several hundred thousand hours of time, reflecting the extraordinary
importance — and difficulty — of preparing such a complex conservation plan that includes
redesigning the Delta water supply infrastructure (built several generations ago) to advance co-
equal goals in this highly altered ecosystem.

3. The November 18, 2010 draft represents the progress toward a conservation strategy intended
to achieve the co-equal goals, as described in “Points of Agreement” (2007) and “An Overview
of the Draft Conservation Strategy for the BDCP” (2009). The approach includes integrated
elements: new conveyance infrastructure and operational criteria, restoration of habitat for
covered species and their communities, measures to address stressors other than water supply
operations, and provisions for adaptive management over the plan term.

4. The Steering Committee has reviewed various drafts of most plan chapters over the course of
the past four years. As of November 18, 2010, the draft plan includes chapters and sub-chapters

Progress Report
November 18, 2010



that have undergone varying levels of input and review by the Steering Committee, including
portions that have been reviewed and revised multiple times as well as new and revised language
that has not yet been reviewed. On the whole, some elements of this plan are clearly defined,
while others are incomplete, disputed among members, or otherwise under development, as
indicated in editorial notes to reviewers in the chapters.

5. The Steering Committee believes that we have made substantial progress towards a complete
plan. As stated in the Points of Agreement and Overview, and again in this draft, an integrated
conservation strategy that addresses habitat and other stressors, as well as operational rules for
the water supply projects, will be necessary to restore the ecosystem.

6. Recognizing the vital importance of this effort, the Steering Committee will continue to work
on the remaining elements of this plan. Editorial notes in the plan chapters highlight those
elements. One critical task is resolution of scientific issues related to the complex set of
analytical methods to evaluate the benefits for covered species (Chapter 5). Once these issues
are resolved, the analysis will be used to test the effectiveness and indicate the need for potential
modifications of the conservation strategy. Related tasks include further development of plan
objectives for ecosystem benefits (Chapter 3.3), regulatory assurances (Chapter 6.3), and
iterative use of the effects analysis to refine the conservation measures. In addition, the Steering
Committee must review and revise the current draft to assure that all prior comments on all
chapters have been adequately addressed and resolved.

7. Our Planning Agreement as amended in 2009 provides that the draft plan and the associated
draft Environmental Impact Statement/Report will be completed in 2011. The members of the
Steering Committee commit to continue to work in a cooperative and open process to assist in
the expeditious completion of a science-based and legally sufficient draft plan that will achieve
the co-equal goals of Delta ecosystem restoration and water supply reliability.
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Working Draft

Bay Delta Conservation Plan

November 18, 2010

[Note to Reviewers: This November 18, 2010 working draft of the Bay Delta Conservation Plan
(BDCP) contains chapters and major chapter sections that are in different stages of development
by the SAIC Consultant Team and review by the BDCP Steering Committee. The BDCP Steering
Committee members have submitted comments to various drafts of the chapters and chapter
sections during development, which may or may not have been incorporated into this November
18, 2010 draft. Addressing such comments will be part of the continuing process of developing
the BDCP. While the text of this document is subject to change and revision as the BDCP planning
process progresses, the document has been drafted and formatted to appear as it may in a completed
draft HCP/NCCP. Although the document includes declarative statements (e.g., the Implementation
Office will...), it is nonetheless a “‘working draft™ that will undergo further modification based on
input from the BDCP Steering Committee, state and federal agencies, and the public.]

Prepared for:

The BDCP Steering Committee

Prepared by:
SAIC Consultant Team



O©Co~NOoOOThwWN -

Table of Contents

TABLE OF CONTENTS

CHAPTER 1. INTRODUCTION

11 BACKGIOUNG ... ettt b ettt et bbb nneens 1-1
1.1.1 BDCP Steering Committee and the Planning Agreement .........ccccccevvvevvereerennn. 1-3
1.2 BDCP Planning Goals and Conservation ODJECHIVES .........cccuveiieiiiiieiienesie e 1-6
IR O o (=0 0] P10 VA O] 1 (= USSR 1-7
1.3.1 Regulatory Purpose 0f the BDCP ..ot 1-7
1.3.2 The Federal Endangered SPECIES ACL .......cccveiviieiiiiiiieieiieese e se e 1-9
1.3.3 Natural Community Conservation Planning ACt ..........cccccvvviienieninnieeiesie s 1-12
1.3.4 California Endangered SPECIES ACL .......cvcviiiiiiiieiiiiiie e eee e 1-13
1.3.5 The National Environmental POIICY ACt........ccoviiiiiiiiiiiie e 1-13
1.3.6 The California Environmental Quality ACL..........cccovvviiiiiiiiiieere e, 1-14
1.3.7 Relationship with Existing Biological OpinioNs...........ccocciiiiiinienienienieneeins 1-14
1.3.8 Recent California Legislation Relating to Water and the Sacramento-
SaN JOAQUIN DEITA .....ooueie e 1-14
1.3.9 Relationship between the BDCP and Other Federal and State Laws and
REGUIBLIONS ...ttt ens 1-15
1.4 SCOPE OF thE BDICP .....oiiicie ettt sttt sba et e enraenne e e snaenne s 1-20
1.4.1 Geographic Scope of the Plan Area........ccoccoveiiiiiiniiiieiese e 1-20
1.4.2  Natural COMMUNITIES ....coviiiiiieiiie ittt 1-21
1.4.3  COVEIEA SPECIES...cuteeuiiiuieitiiiteetie sttt ittt sbe st nte et et enbesneesbeentesneesbeenbens 1-22
1.4.4 Covered Activities and Associated Federal ACHIONS.........cccccvveveieninineninnen, 1-29
1.4.5  PermMit DUIALION. .. .ueoiiiieiiieieii ettt sttt st be e neenre s 1-30
1.5  Overview of the Planning PrOCESS .......c.ccviiiiiieiiiiieiieie e seesie e see e eesae e eae e snes 1-30
1.5.1 Role of the Steering COMMITIEE........ccuiiiiiiiierieie e 1-30
1.5.2 Public Participation and ENQagement ........cccvuereerieiieereereseeseesiesee e eee e nneas 1-31
1.5.3 Integration Of SCIENCE ........ciiiiiienie ittt be 1-33
1.6 Organization 0f the BDCP......cccociiiie ettt nneas 1-37
CHAPTER 2. EXISTING ECOLOGICAL CONDITIONS
2.1 L 00 ¥ o4 T o OSSPSR 2-1
2.2 HISIOrICAl CONITIONS ....eeuviiiiiiiii ettt nes 2-3
2.2.1 Hydrologic and Geomorphic CONdItioNS ..........cccooeiiiiiiiieienee e 2-3
2.2.2 BIological ConItiONS........ccviiiiieiiecie st 2-6
2.3 Existing Ecological CoNAITIONS ...........coeiiiiiiiiiisieeiee s 2-8
2.3.1 Data Sources and Natural Community Classification............c.ccccocevveieiieieennenn, 2-8
2.3.2 ECOSYSIEIM PIOCESSES .....cvveuriiiriiiieiieee sttt 2-13
2.3.3 Physical ENVIFONMENT........ccviiiiiieiiece ettt ne 2-23
2.3.4 Natural COMMUNITIES ....ocveriieiiiie et sre e nnes 2-51
2.3.5 COVEIEA SPECIES ...vveveeiieeiecieeite et ste e te ettt st te et e st e e e s e e steeaesreesreaneeas 2-134
2.4 Bi0lOGICAl DIVEISITY ....ceoiviiiiiiiiiieiieiei et 2-136
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Pagei



O©Coo~NOoOOPwWN -

Table of Contents

CHAPTER 3. CONSERVATION STRATEGY

3.1 L1l [NTox (o] o OSSPSR 3-1
3.1.1 Biological Goals and ODJECTIVES........cccueiiiiiiieieiie et 3-5
3.1.2  CONSErVALION IMEASUIES.......eeeieeeeiieeieaiiesieeiesree e eeesreestaeseesreesseeneesseesseeneesseeneenns 3-5
3.1.3 Monitoring, Research, and Adaptive Management ..........cccccevvveenvereseesnenenns 3-7
3.2  Methods and Approaches Used to develop the Conservation Strategy ...........ccccceeveenenn. 3-7
3.2.1 Framework for the Conservation Strategy .........cccooerveeririnnienesie e 3-7
3.2.1.1 The Importance of Adaptive Management, Monitoring, and
RESEAICH ... 3-10
3.2.1.2 The Timing and Interrelatedness of Conservation Measures............ 3-11
3.2.2 ldentifying Conservation Zones and Restoration Opportunity Areas................ 3-12
3.2.3 Development of the Aquatic Resources Component of the
CONSEIVALION STrATEQY ....eveieeeiieeieeie e erte et e e ste e e reeee e 3-34
3.2.3.1 Aquatic Resources Conservation Strategy Development
PIOCESS ..ttt 3-36
3.2.3.2  Stressors Affecting Covered Fish SPecies.........ccocvviiiiineniinienennnnn. 3-37
3.2.3.3  Water Facilities and Operations ..........cccccveverieereereiinciesieiieseeneenns 3-39
3.2.3.4  Physical Habitat ReStoration ...........c..cccccievvivieieere e 3-41
3.2.3.5 Measures to Address Other StreSSOrS.......coovvvereeriesieeneeriesee e 3-42
3.2.4 Development of the Terrestrial Resources Component of the
CONSEIVALION STrATEQY ... c.viiviiiieeie e sieerie e seese e sre e et e e e e e sreeneesreese e 3-43
3.24.1  Conservation TargetS......cccouevviiueieeie ittt 3-44
3.2.4.2  Assembly of Conservation Lands...........cccooeveereninnieeneniie e 3-52
3.3  Biological Goals and ODJECTIVES..........cceiiiiiiiiii i 3-64
3.3.1 Framework for the Goals and ODBJECLIVES ..........cccevveveiieeiiee e 3-68
3.3.2 Goal and Objective StateMENTS.........ccccveiieiieeceece e 3-71
3.3.2.1  Ecosystem Goals and ODJECHIVES ........ccecvrerrerriniesieneee e 3-71
3.3.2.2  Natural Community Goals and ODjJectiVes.........ccccocevirerienienneniennen, 3-75
3.3.2.3  Covered Fish Species Goals and ObjJectiVes .........c.cccvevverivereiiiennnn 3-140
3.3.2.4  Covered Wildiife and Plant Species Goals and Objectives............. 3-153
3.4 CONSEIVALION IMIBASUIES ... ..ueiiieniiiiie ettt sttt sttt et e st et b e beenbesneenreas 3-288
3.4.1  DeVelOPMENT PrOCESS. ......ciiiiiiiiitiiiisiesieeeie ettt 3-300
3.4.2 Ecosystem-Level Conservation MEaSsUIES ..........cccoivereeeeieereerieseeseeseesaenneas 3-301
3.4.21 CML1 Water Facilities and Operation...........cccccovvevvevesiieieesesieennnnn 3-302
3.4.2.2 CM2 Yolo Bypass Fishery Enhancement .........c.ccccoeovvveienieniennns 3-333
3.4.2.3 CM3 Natural Communities Protection............c.cceecvevvrivrrienresieennnns 3-343
3.4.3 Natural Community-Level Conservation Measures ............ccceverivereervesiennnens 3-359
3.4.3.1 CMA4 Tidal Habitat ReStOration ............ccocuevvreerinienenese s 3-360
3.4.3.2 CMS5 Seasonally Inundated Floodplain Restoration........................ 3-374
3.4.3.3 CMG6 Channel Margin Habitat Enhancement.............ccccoovviennne. 3-379
3.4.3.4 CMT7 Riparian Habitat Restoration.............cccccvevvevivninsiinieniesiiennnns 3-383
3.4.3.5 CMB8 Grassland Communities Restoration...........cccceoceveveneneninnne. 3-386
3.4.3.6 CMQ9 Vernal Pool Complex Restoration ...........cccccevereeneniiesennnns 3-388
3.4.3.7 CM10 Nontidal Marsh Restoration ............cceccevveereninsveresiesieennens 3-391
3.4.3.8 CML11 Natural Communities Enhancement and Management........ 3-393
3.4.4 Species Level Other Stressor Conservation Measures...........cccovevveveerieseennnnn 3-403
3.44.1 CM12 Methylmercury Management...........ccccoevverenienenneniiesiennnens 3-404
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Page ii



OO NO O WN P

Table of Contents

3.4.4.2 CM13 Nonnative Aquatic Vegetation Control.............cccccevereenens 3-407
3.4.4.3 CM14 Stockton Deep Water Ship Channel Dissolved Oxygen
LBVEIS < s 3-412
3.4.4.4  CM15 Predator Control........ccocoveieneneniiesisesee e 3-414
3.4.45 CM16 Non-Physical Fish Barriers .........cccccovenieniininncnnenieseenns 3-417
3.4.46 CML17 Hatchery and Genetic Management Plans ............cc.cooveeee. 3-421
3.4.4.7 CMI18 lllegal Harvest .........cccceeiveieiieie e see e 3-424
3.4.4.8 CM19 Conservation HatCheries .........c.ccocvvivvieveneiene e 3-425
3.4.5 Avoidance and Minimization MEASUIES .........cceueieerinieereeiieie e sieeie e 3-428
3.45.1 General Avoidance and Minimization Measures...........c.ccuevvevennnne 3-429
3.4.5.2 Avoidance and Minimization Measures for Covered Natural
COMMUINITIES ..ttt 3-436
3.4.5.3  Species-Specific Avoidance and Minimization Measures.............. 3-438
3.5  Potential Conservation Measures to Address Other Stressors.........coceveverereresennenn. 3-446
351 INTrOAUCTION ...ttt ettt 3-446
3.5.2 Implementation of Potential Conservation Measures to Address
ORI STIFESSOIS ...ttt ettt eb et nae s 3-447
3.5.3 Descriptions of Potential Conservation Measures to address Other
SHTBSSOIS .tttk 3-448
3.6 Monitoring and Research Program ............ccccoveiieiiiiinic e 3-448
3.6.1 Responsibility for the Monitoring and Research Program ...........ccccceeeevvennnne 3-451
3.6.2  MONItOring FrameWOrK .........ccooiiiiiiiiieieie i 3-452
3.6.3 Integration of Monitoring and Research with Other Programs ...............c....... 3-453
3.6.4  Types of MONITOIING ....cccviiie it 3-455
3.6.4.1  PreconStruCtion SUMVEYS .......cooeiiiiiiiinie e 3-455
3.6.4.2  Construction MONITOIING ....ccveverviiienienesiieeeee s 3-456
3.6.4.3  Compliance MONITOTING ....cccvveieiieieeie e e se e 3-456
3.6.4.4  BaSEliNE SUIVEYS ......cceeiviiiiiiieie ettt 3-456
3.6.45  Effectiveness MONItOriNg .....cccccoeiieiinieneenesee e 3-457
3.6.5 Potential BDCP Monitoring Actions and Metrics .........ccccvvvreneninesicnnenenns 3-459
3.6.6 Development of Specific MonItoring Plans...........cccoooviveveeiesie e 3-460
3.6.7  RESEAICN PrOQIaM .. ..ccviiiiiieiie ettt sttt sra e 3-461
3.6.8 Database Development and MaintenancCe...........ccoocvevereerieninie e 3-462
3.6.9 Monitoring and Research SChedule ... 3-463
3.6.10 Reporting and Science COMMUNICALION.........ccceviveiieereiieieere e seesie e 3-464
3.7  Adaptive Management PrOgram ..........c.ccveieiieiieieeiesee e esee e se e e sre e ssee e 3-569
3.7.1 Adaptive Management Process Framework ............ccocovvevrieiinencnenesesenns 3-571
3.7.1.1 Plan Objectives and the Knowledge Base...........cccccorvrirenirnnnnn. 3-575
3.7.1.2 Collect and Manage Data ...........cccecverereereeiiesiese e eee e 3-575
3.7.1.3  Analyze Data, Assimilate Information, and Develop and
Recommend Adjustments to Implementation. ..........c.ccoccveveinennene. 3-576
3.7.1.4  Implement Modified Conservation Measures, Tools, Metrics,
1[0 I I 10 £ SR 3-578
3.7.2 Adaptive Management Decision Making ProCess.........c.ccccevvveveiiveseeiesiiennnn, 3-580
3.7.2.1  Roles and ResponSiDIlItIes. ........coeiieiiiiiiiiieee e 3-580
3.7.2.2  Adaptive Management Decisions and Responses (Not
Related to Water Operations) ..........cccerveruerieeieeriesieeseesieseesee e 3-581
3.7.2.3 Internal Scientific REVIEW .........cocoviviiiniiiiieee s 3-583
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Page iii



OO NO O WN P

14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36

37
38
39
40
41
42
43
44
45
46

Table of Contents

3.7.2.4  External Independent Scientific REVIEW .........ccccovvvviiiiiiieiinnns 3-583
3.7.3 Concept of a “Defined Adaptive Range” and Water Operations
Adaptive ManagemeNt...........ccviverieiieieeie et ns 3-583
3.7.3.1  Water Operations Adaptive RaNge.........cccccevveieieeieeiieieese e 3-584
3.7.3.2  Decision Process for Adjusting Water Operations within the
AdaPLIVE RANGE ..o e 3-584
3.7.4 Concept of Adaptive Management TrigQerS......cocvivereereerieereeieseeseeeeseenneas 3-585
3.7.5 Adaptive Management EXPEriments..........cccooveiiieieeresieeieeiesieeseese e see e 3-586
3.7.5.1 Targeted RESEArCH .......ccoiiiiiiieee e 3-586
3.7.5.2 Management-Oriented Conceptual Models...........cccocevirenirnnnnnn. 3-586
3.7.6 Database Development and REPOItiNgG.......ccceveiiiiiveieiiiesiese e seese e sae e 3-588
3.7.7  Program StatuS REVIEWS .........cccueiiiiiiiieieeiieiie st ineeseeste e sraesreeeesraesreeneeas 3-588
3.7.8  PUDBIIC INVOIVEMENT ... e 3-588
CHAPTER 4. DESCRIPTION OF COVERED ACTIVITIES AND ASSOCIATED
FEDERAL ACTIONS
O A [ 10T L1 Tox (o] IO ST SRR 4-1
4.1.1  History and Overview of the SWP and CVP .........cccooiiiiiiiiii e 4-3
4.1.2  Overview of Covered Activities and Associated Federal Actions..............c........ 4-7
4.2 COVEIEU ACTIVITIES ....viieie ettt ste e s te et e s beete st e sbeenteaneesseeeeeneenreenee e 4-8
4.2.1 Operations and Maintenance of Existing SWP Facilities..........c.ccccoevevviieiienns 4-9
4.2.2  New Water Facilities Construction, Operations and Maintenance.................... 4-14
4.2.3 Power Generation Water Use - Mirant Delta, LLC ..........cccoocoiiiiiiniiiiinieinnnn 4-22
4.2.4  Habitat Restoration, Enhancement, and Management Activities .............c........ 4-26
4.25 Activities to Reduce Contaminants.........coocooiiiieiiniinieieiese e 4-29
4.2.6  Activities to Reduce Predators and Other Sources of Direct Mortality............. 4-29
4.2.7  Monitoring and ReSearch Programs............ccovevveieereeiesieeseeieeseesveeseesseesseeneens 4-30
4.2.8  Other CoNservation ACHIONS. ......cciciviiiieeieiierie e see e see e ee e e eesreesreenee e 4-30
4.2.9  EMEIgENCY ACHIONS ....iiiiiieiie e eie e ie e s e ste et e ste et e e et e s e e sraeaeeneesreenee e 4-30
4.3  Federal Actions Associated With the BDCP........cccoviiiiiieieiieseee s 4-31
4.3.1 CVP Operations and MaintenanCe............cccvverreeiieieeiesiee e esieseesreesee e e 4-31
4.4 Joint Federal and Non-federal ACLIONS.........cccvoviieiieieiiereee e 4-37
4.4.1 Joint Point of Diversion Operations...........ccccveveevieieeiesieesieeseseeseesie e seenne s 4-37
4.4.2 Operations of New Water Intake and Conveyance Facilities............c.ccoceeennnn 4-38
443 TEANSTEIS .ot 4-39
4.4.4  Suisun Marsh Facilities Operations and Maintenance............cccocevevvrenennninns 4-39
CHAPTER 5. OVERVIEW OF THE EFFECTS ANALYSIS
5.1 INEFOTUCTION ..ttt ettt b e sb et esre e beeneesne e e 5-2
5.1.1 ReQUIAIONY SCOPE ....ocuiiiiiiiiete ettt 5-4
5.1.2  SPALIAI SCOPE.....ecveeieeieiieitt ettt e e e et e et e e s e teeneenreenee e 5-4
5.1.3  ACHONS EVAIUALE ..ottt 5-5
5.1.4 Existing Biological ConditioNS ..........cccueiiiiiiiiiiiiie e 5-5
5.1.5 TemPOIal SCOPE .....coiuiiiiiiiiieie ettt bbb 5-5
5.1.6  Approach to the ANAIYSIS.......ccceiiieiiiieieeie e 5-6
5.2 Status of the Effects ANAIYSIS .......c.coiveiiiiiiiicie e 5-8
5.3 Y =] uaToTo (o] o]0 V2RO T PRSPPI 5-11
5.3.1 Analytical Tools and ASSUMPLIONS ........ccovrieriiierieniineseseeerre e 5-13
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Page iv



OO NO O WN P

=
o

A DA DB OWOWW W WWWWWWWPNDNDNNDNDNMNDNNDNDNNMNNDNNNDNNNNRPRPRERRPRPERERPERREREPR
NP OO0 N OO, OWNPFPOOOONOOUTE,WNPEFPOOOLONO O PWDNPE

Table of Contents

5.3.2 System-Level Analysis Approach to Support ASSESSMENLS ........ccccvvereererrrenne. 5-18
5.3.3 Fish Species Assessment Methods. ..o 5-21
5.3.4 Killer Whale Analysis Methods...........ccocveieiiiniierese e 5-24
5.3.5 Natural Community Assessment Methods............ccceeveviieiiiiieiicce e 5-25
5.3.6 Covered Wildlife and Plant Species Assessment Methods............c.ccocveiienennne. 5-27
5.4  SUMMArY OF RESUITS .......oiiiiiiii e 5-28
5.4.1 CoVered FiSh SPECIES.......ciueiiiieieeie et se et sae e e nae e nns 5-28
5.4.2  Natural COMMUNITIES .....cveiueiiiiieiiiiisieeie e 5-72
5.4.3 Covered Wildlife and Plant SPECIES ......ccceririiiiiiiiiniie e 5-83
CHAPTER 6. PLAN IMPLEMENTATION
6.1 Plan Implementation SChedUle ... 6-2
6.1.1 Ecosystem-Level Conservation MEASUIES ............ccoiiiiirierierieniene e seeeenes 6-7
6.1.2 Natural Community-Level Conservation Measures ..........c.cccevvereervesieeseeereenne 6-12
6.1.3 Species-Level Other Stressors Conservation Measures............cccoovevveveerveenenne. 6-21
6.2 Compliance and Progress REPOIING........veiiiiiriieiiiie ittt 6-22
6.2.1 Annual Workplan and BUAQEL ..........ccoiiiiiiniieeeeee e 6-24
6.2.2  Annual Water Operations PIan ............cccocoiiiiiinis e 6-24
6.2.3  Annual Progress REPOM .......cc.oiieiiiieiieie ettt 6-25
6.2.4 Annual Water Operations REPOI.........c.oiirieriiiiiieiieie e 6-28
6.2.5 6.2.5 Five-Year Comprehensive REVIEW .........ccoiciivininieicnenese e 6-28
6.2.6 Five Year Implementation Plan ...........cccccooviiiiiiiiiiic e 6-30
6.3 Regulatory Assurances and Changed Circumstances and Unforeseen Circumstances ..... 6-30
6.3.1 RegUIALOrY ASSUIANCES. ....ccueiiiiie et steestee ettt e bt seesaeenaeeneenres 6-30
6.3.2  Changed CIrCUMSTANCES........ccueriiiteiietieieeieie sttt sttt 6-32
6.3.3  UNTOreSeen CirCUMISTANCES. .....ooveiiivirierieeieeieie ettt st ene e 6-44
6.3.4 Applicability of Other Federal Endangered Species Act Issues to the
BREP ........50 Baceeeeors St s e veveeseessnsresieineoreseossassassassestesressessessessessaes 6-45
6.4 Permit Duration and Renewal, Plan Amendments, Permit Suspension and
REVOCALION ..ttt bbbttt ettt bbbt 6-46
6.4.1 Permit Duration and EXIENSION .........cvvieierierieieiiesiiseseseeie e 6-46
6.4.2 BDCP Administrative Actions That Do Not Require Modification or
N 01=] 0T [ T | USRS OSPRRTRORN 6-46
6.4.3  Minor Modifications Or REVISIONS ........c.ccvriiriiiiienisisiseeie e 6-47
6.4.4  Formal AMENAMENT .......ccviiiiiiiiiieiiie e 6-48
6.4.5 Suspension of the Federal PermitS.........ccccocvvieiieii i s 6-49
6.4.6 Suspension or Revocation of the State Permit............ccoocoeveviiieniiiinicie 6-51
CHAPTER 7. IMPLEMENTATION STRUCTURE
7.1  Roles and Responsibilities of Entities Involved in BDCP Implementation .................... 7-2
7.1.1  The BDCP Program Manager and Implementation Office..............cccocervenene. 7-2
7.1.2  AULNOMIZEA ENLITIES ...ocveeeiecie e s 7-7
7.1.3 Implementation BOArd ............ccccveeiiiiieie e 7-9
7.14  DWR and Reclamation: Operation of the SWP and CVP ............ccccvevvennnne. 7-11
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Page v



O© oOoO~NOO OB WN Pk

W W WWWWWWNNMNMNDNDNMNNMdDNNNNNNMNRPRPRPRPERPERPERPERPRERPRE
~NoO OO W NP OOOO~NOUTAARWNPFPOOONOOOELEWDNPE O

w
oo

A BADW
WN PO

Table of Contents

7.15 Permitting Agencies: Fish and Wildlife AgencCIes.........ccccvvvviviieneiieiennnens 7-11
7.1.6  Other Regulatory AQENCIES.........ccuuiiiiiiirierie et 7-13
7.1.7 Implementation Facilitation Team ...........cccevevveiieie s 7-13
7.1.8  SUPPOItING ENLILIES.....ceeivieiicie e 7-14
7.1.9 BDCP Stakeholder COMMILIEE .......ccoviiiiiiiicie e 7-15
7.1.10  The General PUDIIC .......ccveiiiiiiee e 7-16
7.2 Implementation Office AdMINISTrAtION...........cccviieieiereee e 7-16
721 Establishing Administrative CapacCity.........ccocevirieiieniinie e 7-17
7.2.2  Preparing Budgets and Managing EXpenditures............cccccooervieiencnenennnnn. 7-17
7.2.3  Contracting fOr SEIVICES ......oiueiiieieiiesieesie ettt ste e nns 7-17
7.2.4  Securing, Holding, and Managing Funds to Support Implementation
AACTIONS ..ottt et b et r e ee e e 7-18
7.2.5  Coordinating with the Authorized Entities and Supporting Entities .............. 7-18
7.2.6  Coordinating with Regulatory Agencies — Facilitation Team ..............c........ 7-18
7.2.7  Coordinating with the Delta Stewardship Council, Delta Science
Program, and Delta CONSEIVANCY .......c.ocvuereriiiiiieniieieseesieeie s st siee e 7-18
7.2.8  Coordinating with Local Governments, Delta Protection Commission,
and Other PUDIIC AQENCIES .....ccveueiieieeie i esie e ste e sre e naeeneennees 7-19
7.2.9  Coordinating with Flood Control AgenCIes.........ccccevvevviieieese e 7-19
7.2.10  Protecting and Defending Against Legal Challenges ............ccocvvviieiienene. 7-19
7.2.11  Overseeing Plan AmMENdmENtS. ..o 7-20
7.2.12 Implementing Mitigation Measures Identified in BDCP-related
Environmental Documentation under NEPA and CEQA..........ccccceeevvveeneee, 7-20
7.2.13  Undertaking Other ResponSibIHItIES . ........cccovviiiiiiieiiece e 7-20
7.3 Implementation of the Conservation Strategy ..........ccovereeriieienienieese e 7-20
7.3.1 Implementation of the Habitat Protection and Restoration Conservation
MEasures .5 h......... SRR ... ..o s 7-20
7.3.2 Implementation of Water Operations Conservation Measures....................... 7-22
7.3.3 Implementation of All Other Conservation Measures..........ccccevvvereereeseenenn. 7-25
7.3.4  Management of Biological Monitoring, Scientific Research, and
REPOrtiNG PrOgrams .......ccvoouiiieiieeie ettt sre e 7-26
7.3.5 Management of the Adaptive Management Program ...........ccccccoeeevvereniennnnns 7-27
7.3.6  Implementation of Measures in Response to Changed Circumstances........... 7-27
7.4  Regulatory Compliance Related to BDCP Implementation ............cccccevevviveviveieiinnnnns 7-28
74.1 Maintaining Permits/Authorizations and Obtaining Amendments................. 7-28
7.4.2  Obtaining Additional Regulatory Authorizations..............ccocevevivenininniennen, 7-28
7.5 PUBIIC OULIBACN. ...ttt bbb 7-29
CHAPTER 8. IMPLEMENTATION COSTS AND FUNDING SOURCES
8.1 INEFOTUCTION ... bbb b bbbt 8-1
8.1.1 Scope and Purpose of the Cost ANalYSIS.........cccccveveiiieiicie i 8-2
8.1.2 Organization Of CRAPLEr.........coiiiiiiieieiee e 8-4
8.2  Common Assumptions for Cost EStIMAtioN ...........ccccceeveiieieiie i 8-4
STt R O 1 B =1 o OSSP 8-4
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Page vi



OCoOoO~NO UL WN PP

Table of Contents

8.2.2  COSERANGES ... .ottt ettt ettt e et e e bt et e san e e be e bn e et e nee e 8-4

8.2.3  COSt CONLINGEINCY ....veeveiiieeiieie sttt ettt e et e s re et e s e ntaeaenneesreenee e 8-5

8.2.4  Financial ASSUMPLIONS........cciuiiiiiiiie ettt 8-5

8.2.5 Delta Real EState ValUES...........coociiiiiiiiiiieese e 8-5

8.2.6 Transaction Costs Associated with the Acquisition of Interests in Land ............ 8-7

8.2.7 Employee Salary Costs and Benefits Multiplier...........ccccccvvvevieiiiiieinec e, 8-8

8.3  Cost Estimate for Conservation MEASUIES..........ccccueiirrierierieseenie e 8-8

8.3.1 CM1: Water Facilities and Operation ...........cccoceevereerrsieeseereseeseesieseeseeeeens 8-8

8.3.2 CM2: Yolo Bypass Fisheries Enhancements ............cccocovvviiiinneninnieneeiene 8-16

8.3.3  CM3: Natural Communities Protection..........c.ccoviiimniiinnnenencseseseeeeee e, 8-21

8.3.4 CMA4: Tidal Habitat ReSTOration ...........ccceiereciiiiiiinie e 8-23

8.3.5 CMD5: Seasonally Inundated Floodplain Restoration...........cccccevvveveieesieenenne. 8-28

8.3.6 CMG6: Channel Margin Habitat Enhancement..............ccoocoviiniiniinnnicee 8-32

8.3.7 CMT: Riparian Habitat ReStOration...........ccccccovvereriieniiciicie e 8-32

8.3.8 CMB8: Grassland Communities ReSOIIratioN.........cccccvereeriiiiiiiienie e 8-34

8.3.9 CMQ9: Vernal Pool Complex ReStOration ..........ccccevevvereerverneiicie e see e 8-35

8.3.10 CM10: Nontidal Marsh ReStOIatioN ..........cceveeriiiiiiieniesie et 8-37

8.3.11 CM11: Natural Communities Enhancement and Management........................ 8-38

8.3.12 CM12: Methylmercury Management............ccouururiirneenenee e 8-39

8.3.13 CM13: Nonnative Aquatic Vegetation Control............cccccvevvvieiieeiesieese e 8-41

8.3.14 CM14: Stockton Deep Water Ship Channel Dissolved Oxygen Levels.......... 8-42

8.3.15 CMI15: Predator CoNtrol..........cccoiiiii e 8-43

8.3.16 CM16: Non-Physical FisSh Barriers ........cccccoveiieiiieniesice e 8-45

8.3.17 CML17: Hatchery and Genetic Management Plans ..........cccoccevvevecieenecciesnene. 8-45

8.3.18 CM18: Hlegal HAIVESE........cciiiiiieeee et 8-47

8.3.19 CM19: Conservation HatCheries ..........ccccovviiiiiiiiiieeee e 8-48

8.4  Plan Administration Cost ESHIMALE.........ccciviiiiiiiiiiiiieie e 8-49

8.5  Monitoring/Research and Avoidance and Minimization Measures Cost Estimate ....... 8-52

8.6  Adaptive Management Program Cost EStIMAte.........cccceieeiverieiiie e 8-52

8.7  Changed Circumstances COSt ESTIMALE ..........coovviriieiiiieie e 8-52

8.8  Mitigation Measures CoSt ESTIMALE ........c.cccveiieiiiiesicce e 8-56

8.9  Summary of Program COSES .. ....cciuiiiiiiriiriesiesiesiee ettt 8-56

8.10  INEL BDCP COSIS ..iiiviiiitisiesiieieie ettt sttt st re e e et sbesbesbesbesneeneaneas 8-61

8.11  FUuNding SOUICES AN0 ASSUIANCES. .....cveteterterrerreaseesrersessessessessesseeseeseessessessessessesseessenees 8-61
CHAPTER 9. ALTERNATIVES TO TAKE

9.1 INEFOTUCTION ...ttt sttt b e be s e sreebesneesneenee s 9-1

9.1.1 Regulatory Standard and Evaluation Criteria ..........cocuvvrreereereneneneneseseeeenens 9-1

CHAPTER 10. INTEGRATION OF INDEPENDENT SCIENCE IN BDCP
DEVELOPMENT

10.1 Background and Regulatory ReQUIFEMENES .........ccveiiiiieiiciieiie e 10-1
10.2  Independent SCIieNCe AQVISOIrY PIOCESS ........ccueieiieriirieieisiesiisiesieee et 10-2
10.3  Independent SCIENCE REVIEWS........ccveiuieiiiieieeiie ettt sneenne s 10-3
10.3.1 Initial BDCP Independent SCIeNCe AdVISOIS.........cccurereeeeieerienieniesiesiesieeneans 10-3
10.3.2  Independent Science Advisors for Non-Aquatic Resources...........c.ccocceeeee. 10-6
10.3.3 Independent Science Advisors on Adaptive Management ............ccccocvevennns 10-7
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Page vii



A W DN

©O© 0 N o o1

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Table of Contents

10.3.4 Independent Science Input on Logic Chain Approach .........ccccceeevevieieennns 10-9
10.3.5 DRERIP EVAlUGLION PrOCESS......cciiiieiiieiieeiesieesieeie e sie e sieenee e sieesee e 10-10

CHAPTER 11. LIST OF PREPARERS
CHAPTER 12. REFERENCES

List of Tables

Table 1-1 BDCP Steering Committee Members and Planning Agreement Signature

DALES ... e 1-5
Table 1-2 BDCP Proposed Covered Species and Associated Habitats................ccccveunenne. 1-24
Table 2-1 Spatial DAtA SOUICES ......cueiiiiiieiiie ittt ettt a e sre et snee e 2-9
Table 2-2 EcoAtlas Land Use Classifications and Equivalent BDCP Natural

(000 0] 0 0 TU g1 Y 1Y/ 0 L= PSSR 2-12
Table 2-3 Extent of Natural Communities in the Plan Area (acres) ........ccccocevvvevvevveseenne. 2-58
Table 2-4 BDCP Covered Species and Natural Communities that Support Covered

SPECIES HADITAL. ... 2-58
Table 2-5 Plant Alliances within the Tidal Perennial Aquatic Natural Community

N TNE PLAN ATBA.....eiiiieiiit ittt ettt bbb nneas 2-63
Table 2-6 Native and Nonnative Fish Species Found in the Plan Area...........ccccceevnennee. 2-65
Table 2-7 Plant Alliances within Tidal Brackish Emergent Wetland Natural

Community iN the PIaN ATEa........ccccoiviiiiiciiiiee et 2-73
Table 2-8 Plant Alliances within the Tidal Freshwater Emergent Wetland Natural

Community N the Plan ATEa.......cccuiiiiiiiiee e e 2-78
Table 2-9 Plant Alliances within the Valley/Foothill Riparian Natural Community

1N TNE PLAN ATBA. .. .ottt 2-85
Table 2-10  Plant Alliances within the Nontidal Perennial Aquatic Natural

Community N The PIaN ATEa........ccooiiiieiieie e 2-90
Table 2-11  Plant Alliances within the Nontidal Freshwater Perennial Emergent

Wetland Natural Community in the Plan Area.........ccccccoovvveeveiinvieesesieseenns 2-95
Table 2-12  Plant Alliances within the Alkali Seasonal Wetland Complex Natural

Community IN the Plan ATEa........ccooiiiiiiiei e 2-99
Table 2-13  Plant Alliances within the Vernal Pool Complex Natural Community in

tNE PIAN ATEA.......eiiiiiee e 2-103
Table 2-14  Plant Alliances within the Managed Wetland Natural Community in the

PIAN ATBA. ...ttt ae s 2-109
Table 2-15  Plant Alliances within the Other Natural Seasonal Wetland Natural

COMMUNILY 1ottt et esae e e e sreesreeneenneene s 2-114
Table 2-16  Plant Alliances within the Grassland Natural Community in the Plan

AATBAL. . 2-119
Table 2-17  Plant Associations within the Inland Dune Scrub Natural Community in

tNE PIAN AT, s 2-125
Table 2-18  Plant Alliances within the Agricultural Habitats in the Plan Area................... 2-128
Bay Delta Conservation Plan November 18, 2010

Steering Committee Working Draft Page viii



O©oNOOTh WON B

Table of Contents

Table 2-19
Table 2-20
Table 2-21
Table 3-1a

Table 3-1b
Table 3-1c
Table 3-2a
Table 3-2b
Table 3-2¢
Table 3-3
Table 3-4
Table 3-5
Table 3-6
Table 3-7
Table 3-8

Table 3-9
Table 3-10

Table 3-11

Table 3-12

Table 3-13
Table 3-14
Table 3-15

Table 3-16
Table 3-17
Table 3-18
Table 3-19

Table 3-20
Table 3-21
Table 4-1

Acreages of Agricultural Habitats Categories in the Plan Area ...................... 2-130
Species Proposed for Coverage under the BDCP.........ccccooevievviieneeneiienens 2-135
Number of Vertebrate and Plant Species Present in the Plan Area.................. 2-137
Total Extent of Existing and Protected Natural Communities within BDCP
Conservation ZoNES 1-11 (BCIES) ....ecveieerieriesieesieeiesiee e see e e see e e seesnee e eee e 3-21
Current Extent of Existing and Protected Covered Species’ Habitat Types
iNn BDCP Conservation ZoNes 1-5........c.ccuiiiiniienisie s 3-22
Current Extent of Existing and Protected Natural Communities in BDCP
COoNSEIVALION ZONES 6-11 .....ccviiiiiiiiiieiiee ettt re e 3-23
Extent of Existing and Protected Covered Species’ Habitat Types within
Conservation ZoNeS 1-11 (ACTES) ..ueeueieerreeieieesieeiiiieesieeeesreesteeseesreesseeseesreeeeans 3-24
Current Extent of Existing and Protected Covered Species’ Habitat Types
IN BDCP Conservation ZoNES 1-5........c.cooeiiiiiiiiiiniesie i e 3-26
Current Extent of Existing and Protected Covered Species’ Habitat Types
in BDCP Conservation Zones 6-11........c.ccouriiniieninieiiseeiisis i 3-30
Stressors on Covered Fish Species and their Relationship to Biological
(0] oJ{=To1 TLV/-1: JNUROOIPRURUORTOT: U0, SURRURTI. SURUURRORRTS. S S 3-37
Natural Community Conservation Targets by Conservation Zone..............c.c...... 3-48
Covered Species Habitat Conservation Targets........cccoovvveveeresieesieeneseese e 3-49
BDCP Covered Species that are Covered or Proposed for Coverage under
Overlapping and Adjacent HCPs and NCCPS .........cccovviiiiiiniiieneee e 3-59
Goals and Objectives that Address Primary Constituent Elements of
Critical Habitat Designated for Covered SPeCi€s ........covvvvvvivereiieseereeie e 3-66
Habitat Function of BDCP Natural Communities that Support Primary
Habitats for Covered Wildlife and Plant SPeCIes .........ccooveviiiiieneniie e 3-77
Natural Communities Supporting Modeled" Covered Species’ Habitats.............. 3-83
Expected Extent of Conserved Species Habitat Types in Conservation
Zones 1-11 with BDCP Implementation..........cccccevveieiieiieie e 3-154
Expected Extent of Conserved Natural Communities in Conservation
Zones 1-11 with BDCP Implementation..........cccooeveiinenieieenese e, 3-86
Terrestrial Conservation Measures that Meet BDCP Conservation Strategy
GO0als aNd ODJECHIVES ......veeiiiiiiiieie e 3-289
Proposed Long-Term Operational Criteria and Adaptive Range Limits............ 3-312
Post-Pulse Operations for North Delta Diversion Bypass FIOWS ..............c........ 3-317

Number of events (number of water years® in which events took place in
parentheses) with consecutive spills producing? at least 3,000 cfs over the
Fremont Weir under current (elevation = 33 ft NAVD88) and weir with

proposed elevational change (elevation 17.5 ft NAVD88) conditions................ 3-340
USFWS Preconstruction Survey ProtocCoIS...........cccovvereiieiiieie e 3-431
Preconstruction Survey Protocol Elements for Selected Wildlife Species......... 3-431

Example Framework For Southern Suisun Marsh Monitoring and Metrics....... 3-452
Sample Listing of Existing Bay-Delta Fish Monitoring Programs

Coordinated through the Interagency Ecological Program (IEP) ...........cccc....... 3-454
Potential Effectiveness Monitoring Actions for Conservation Measures........... 3-465
Potential System-Wide Monitoring ACtIONS..........ccovvererienieenesie e 3-550

Summary of Tunnel/Pipeline Facility Physical Characteristics.............cc......... 4-17

Bay Delta Conservation Plan
Steering Committee Working Draft

November 18, 2010
Page ix



O© 0N OB~ WN k-

A DA B OWWWWWWWWWWNDNDNDNDNMNDNMDNNMNNMdDNNNMNNNNMNRPFPRPRPRPERPERPERPERRERPRE
NP OOOONOUIdAR W NP OOONOULAARWNMNPFPOOONOOOILE WODNPE O

Table of Contents

Table 4-2

Table 4-3

Table 5-1

Table 5-2

Table 5-3

Table 5-4

Table 8-1
Table 8-2
Table 8-3
Table 8-4
Table 8-5
Table 8-6
Table 8-7
Table 8-8
Table 8-9
Table 8-10
Table 8-11
Table 8-12
Table 8-13
Table 8-14
Table 8-15
Table 8-16
Table 8-17
Table 8-18
Table 8-19
Table 8-21
Table 8-22
Table 8-23
Table 8-24
Table 8-25
Table 8-26
Table 8-27

Electrical capacity utilization and cooling water flows for CCPP and PPP

Trom 2004 10 2008.......c.eeieeciieieeie et 4-24
Extent of BDCP Natural Communities and Habitat Types Conserved
Over the Term 0f the BDCP ........cccoiiiiiiiiiie e 4-28

Summary of Impacts on the Extent of Natural Communities with Full
BDCP Implementation (i.e., conditions at the late long-term evaluation

Summary of Conservation Provided for Natural Communities with Full
BDCP Implementation (i.e., conditions at the late long-term evaluation

Summary of Impacts on the Extent of Covered Wildlife and Plant

Species Habitats with Full BDCP Implementation (i.e., conditions at the

late long-term evaluation POINt)..........ccooviiviiiinie e 5-117
Summary of Conservation Provided for Covered Wildlife and Plant

Species with Full BDCP Implementation (i.e., conditions at the late long-

term evaluation POINL) ........coviiiiicie e 5-123
ROA Land Value ASSUMPLIONS ........coiieiiiiiiiiiiaiesie et st 8-6
Broader Delta Land Valug ASSUMPLIONS ......coiiiiiniiiiiiinieeee e, 8-7
Land Acquisition Due Diligence Cost ASSUMPLIONS .....cevvverieeveieeseerieeieseennean, 8-7
Pre-Acquisition Survey Cost ASSUMPLIONS.......cccviieiiiiiiiieieese e esre e 8-8
Summary of Intake and Conveyance Facility Features ...........cccoeevevviieiennnene. 8-12
Water Conveyance Capital COSt.. ..ot 15
Water Conveyance Annual Operations COSt ........cccccuevverieiiieiineie e seeie e 8-13
Yolo Bypass Improvement Options Construction CostS .........ccccvevveveciieieenenn, 21
Yolo Bypass Flowage and Levee Easement COSES .........ccccveveeieieeriesiesieennnn, 8-20
Land Acquisition Schedule for CM3 Preserve System.........cccoovvvevveneencenenne. 8-22
Estimated Costs to Establish Natural Communities Land Preserve .................. 8-23
Tidal Habitat Restoration ACIEAGE........ccueivereerieieeseeieseeseeseeeeesae e eeesreeneeas 8-24
Tidal Habitat Land AcquiSition COSES........c.ccvveiieiiieieeieiec e 8-24
Tidal Habitat Restoration Area Estimates by Scenario...........cccoocevveiinieiinnnn, 8-25
Estimated Levee Heights and Unit Volumes by ROA..........ccoiiiiiiiicen, 8-27
Total Construction Costs for Tidal Habitat Restoration .............cc.ccocvvvveieniennen, 8-28
Miles of Setback Levees and Acres of Created Floodplain Habitat ................. 8-29
Flood Plain Habitat Land ReQUITEMENTS. ........ccovieieiieiieie e 8-30
Flood Plain Land ACQUISITION COSES ........cceieriiriiriiriinisieieee e 8-30
Low and High Cost Sharing Estimates for Floodplain Habitat ......................... 8-31
Estimated Costs of Channel Margin Improvements by Cost Period ................. 8-32
Estimated Costs of Riparian Habitat Restoration .............cccocceveeeieieneiic e, 8-34
Land Acquisition Schedule for Grassland Habitat..............ccocoooniniiiiiicnenn, 8-34
Grassland Communities Land AcquiSition COSt.........cccccvevviieiiieiesiie e e 8-35
Estimated Costs to Restore Grassland Habitat Restoration ............cc.ccocvevvnnens 8-35
Land Acquisition Schedule for Vernal Pool CompleX ...........ccccovviiininiinnenns 8-36

Bay Delta Conservation Plan
Steering Committee Working Draft

November 18, 2010
Page x



O© 0O N OB~ WN -

PR R RPRRERER R R R
© O ~NOOUDAWNERO

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Table of Contents

Table 8-28
Table 8-29
Table 8-30
Table 8-31
Table 8-33
Table 8-34
Table 8-36
Table 8-37
Table 8-38
Table 8-39

Table 8-40
Table 8-41
Table 8-42
Table 8-44
Table 8-45
Table 8-47
Table 8-48
Table 8-49

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

Figure 2-13
Figure 2-14

Figure 2-15

Vernal Pool Complex Land Acquisition COSt .........cceverieiieniniienieneeie e 8-36
Estimated Vernal Pool Complex Establishment Cost.............ccccocvvvviiniiienenn, 8-37
Nontidal Freshwater Marsh Land Acquisition COSt ..........cccocvvvvevvevesiesneiene 8-38
Nontidal Freshwater Marsh Establishment Cost...........cccovvininiiieniininniiiienns 8-38
Methylmercury Site Characterization and Project Design Surveys................... 8-40
BDCP Aquatic Vegetation Removal COSt ..........cccueiriiiieninininiseseseeeeees 8-41
SDWSC Dissolved Oxygen Diffuser Operation COSt ...........ccevvevvervsersinennn 8-43
Focused Predator Control Locations in Delta..........ccooeveiiieniiinnnienisieienn, 8-43
Focused Nonnative Predator Control COSt .........ccocceiieiiinieninneeeee e 8-44
Estimated Non-Physical Barriers Program Cost (Millions of 2010

(0 [0  £) ISSSSSSR 8-45
Estimated HGMP Development and Implementation Support Cost.................. 8-46
DFG Game Warden and Support Staff \Wage and Salary Assumptions............ 8-47
Estimated Illegal Harvest Reduction Costs by Cost Period............cccccocvvvrnnnne 8-48
Smelt Propagation Facilities Operation COStS .........ccevvevveieereeriesieeseeie e, 8-49
Estimated BDCP Implementation Office COStS.........cccvvvevvivieieesicie e 8-52
Incremental Costs of Changed CirCUMSIANCES .......coocveveerieriereeire e 8-56
BDCP Capital Outlays in Five-Year INCrements..........ccocuvvvererenenencnenennnnnns 8-57
BDCP Operating Outlays in Five-Year INCrements..........ccocovevveresieesvereseennns 8-58

List of Figures

BDCP PlAN ATBa ... .eeiuiiiiiie ittt sttt re e b e 1-4
BDCP Plan Area LOCAION ......cccveiiiivieiiieieee st 2-2
Ecosystem Processes in the Delta..........cccoovveeiieie e 2-13
Geology of the BDCP Plan Arfa .......c.ccceeveiieiiie et 2-29
Soil Types of the BDCP Plan Area..........ccoeoiiiiiiiiiiicieeee e 2-30
Bathymetry and Elevation Data — North Delta and Upper Yolo Bypass........... 2-31
Bathymetry and Elevation Data — East Delta ............cccccvevv i 2-32
Bathymetry and Elevation Data — South Delta............ccccooeevveveeiciiece e 2-33
Bathymetry and Elevation Data — West Delta...........cccooveviinieiieiienice e, 2-34
Bathymetry and Elevation Data — Suisun Marsh............cccccoeeveinninniinnens 2-35
Major California Waterways Influencing the BDCP Plan Area...........cc.cccveee. 2-39
Example Delta Water Balance for 1998 Water Year (Wet Water Year)........... 2-40
Example Delta Water Balance for 2000 Water Year, an Above Normal

WVALET YA ...ttt anb e e e snne e 2-41
Example Delta Water Balance for 2001 Water Year, a Dry Water Year .......... 2-42

Average Monthly Flow Rates in San Joaquin, Mokelumne and

Cosumnes, and Sacramento Rivers by Water Year Type between 1956

ANA 2006 ......c.eeieieeie ettt b reereene e 2-43
Yolo Bypass Intakes and EffIUENES ..........cccooriiiiiiiiiic e 2-44

Bay Delta Conservation Plan
Steering Committee Working Draft

November 18, 2010
Page xi



O© 0O N OB~ WN k-

W WWWWWWwWwWwWwNNDNPNDNMNNMNNMNDNMNMNNMNNRPRP P RPRPERPERPERPERRRERE
OO NO O A, WNPFPOOOO~NOOUOPRARWNPFPOOONO OGPMWDNLPE,O

A b DD
wWwN PO

Table of Contents

Figure 2-16  Water Facilities in the BDCP Plan Area..........cccooeiiiiiiinienieiencee e 2-46
Figure 2-17  Infrastructure within the BDCP Plan Area ..........ccccooeeieneneneneneeseeeens 2-49
Figure 2-18  Distribution of Natural Communities and Urban Land Cover in the

BDCP Plan Area (North Delta and Upper Yolo Bypass) .......ccccoeeeveevvervesnnene. 2-52
Figure 2-19  Distribution of Natural Communities and Urban Land Cover in the

BDCP Plan Area (East Delta) ... 2-53
Figure 2-20  Distribution of Natural Communities and Urban Land Cover in the

BDCP Plan Area (South Delta)..........cccovviiiiiiiiee e 2-54
Figure 2-21  Distribution of Natural Communities and Urban Land Cover in the

BDCP Plan Area (WesSt Delta)........cccovererireniiiiinieieee e 2-55
Figure 2-22  Distribution of Natural Communities and Urban Land Cover in the

BDCP Plan Area (SUiSUN Marsh) ........ccoooviiiiiiiieeneeie e 2-56
Figure 2-23  Generalized Schematic of Valley/Foothill Riparian, Tidal Freshwater

Emergent Wetland, and Tidal Perennial Aquatic Natural Communities........... 2-57
Figure 2-24  Distribution of Tidal Perennial Aquatic Natural Community in the BDCP

Plan ArEa........ccereeverieesreneninenesresvasseesesee sdbanabincoeseessesnsensessensbatasnessessessnenes 2-62
Figure 2-25  Distribution of Tidal Brackish Emergent Wetland Natural Community

IN e BDCP PlAN ATC& . ..c.vieuieiieeieeie ettt nns 2-72
Figure 2-26  Distribution of Tidal Freshwater Emergent Wetland Natural Community

INthe BDCP Plan ATBa ......cccuiiiiiiiieiieie sttt ettt 2-77
Figure 2-27  Distribution of Valley/Foothill Riparian Natural Community in the

BDCP Plan ATBa ......ocveiieeiiieiiieesieeeseesie et e e e sseeste e e sseesreenresneenes 2-83
Figure 2-28  Distribution of Nontidal Perennial Aquatic Natural Community in the

BDCP PlAN ATBA ....cuviviiiiiieiiieiesii ittt sttt sttt sttt st eneeneas 2-91
Figure 2-29  Distribution of Nontidal Freshwater Perennial Emergent Wetland

Natural Community in the BDCP Plan Area.......ccccocceveiinieiienieie e 2-94
Figure 2-30  Distribution of Alkali Seasonal Wetland Complex Natural Community

IN the BDCP Plan AT ......c.coiiiiiiiiieie sttt 2-98
Figure 2-31  Distribution of Vernal Pool Complex Natural Community in the BDCP

PIAN AT ...ttt ettt ae s 2-102
Figure 2-32  Distribution of Managed Wetland Natural Community in the BDCP Plan

AATBA...... e 2-108
Figure 2-33  Distribution of Other Natural Seasonal Wetland Natural Community in

the BDCP Plan AT A ......cceeiiiiieiieieee et 2-113
Figure 2-34  Distribution of Grassland Natural Community in the BDCP Plan Area ......... 2-116
Figure 2-35  Distribution of Inland Dune Scrub Natural Community in the BDCP Plan

AATBAL. .t e e r e 2-122
Figure 2-36  Distribution of Agricultural Habitats in the BDCP Plan Area...........ccccceevenee. 2-127
Figure 2-37  Distribution of Agricultural Habitats Subtypes in the BDCP Plan Area......... 2-131
Figure 3-1  Conservation Zones and Restoration Opportunity Areas (ROAS)........c.cccveu.... 3-13
Figure 3-2 Restoration Opportunity Areas (ROAS)........cocviiiirieniieieiene e 3-14
Figure 3-3 Tidal Perennial Aquatic and Tidal Emergent Wetland Natural

Communities Distribution and Conservation Strategy ..........cccceeeverereresennenn 3-15
Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page xii



OO NO O WN P

Table of Contents

Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8
Figure 3-9
Figure 3-10

Figure 3-11
Figure 3-12
Figure 3-13

Figure 3-14
Figure 3-15
Figure 3-16

Figure 3-17
Figure 3-18

Figure 3-19
Figure 3-20
Figure 3-21
Figure 3-22
Figure 3-23
Figure 3-24
Figure 3-25

Figure 3-26
Figure 3-27
Figure 3-28
Figure 3-29
Figure 3-30
Figure 3-31
Figure 3-32
Figure 3-33
Figure 3-34

Figure 3-35
Figure 3-36

Figure 3-37

Nontidal Perennial Aquatic and Nontidal Freshwater Perennial Emergent

Wetland Natural Communities Distribution and Conservation Strategy........... 3-16
Valley/Foothill Riparian Natural Community Habitat Distribution and
COoNSErVALiON SErALEOY ....cvecvveiieeiecie ittt re e 3-17
Grassland and Associated Seasonal Wetland Natural Communities

Distribution and Conservation Strategy...........coerereeieiierienenene e 3-18
Agricultural Habitats and Managed Wetland Distribution and

COoNSErVAtioN SErALEOY ....cveevveiieeieiie sttt re e 3-19
Inland Dune Scrub Natural Community Distribution and Conservation

SHTALEOY .ot 3-20
Process for Establishing Natural Community and Covered Species

Habitat Targets and Species-Specific Measures..........ccccevvveeveeveciese e 3-46
Decision Matrix for Assigning Protection Status Categories for

Compiled Protected Lands Database ............ccccoovvviiriiiiiicnsineeeseseeeens 3-56
Distribution of Protected Lands and Conservation Zones 1-11.........cc.ccocevnee. 3-57
Relationships Among Goals and ObJectives TIErS .......ccceveieiiineiieeieerie e 3-69
Biological Goals and Objectives: Relationships with Broader Goals,

Conservation Measures, Adaptive Management, and Monitoring ................... 3-70
San Joaquin Kit Fox Habitat Distribution and Conservation Strategy ............ 3-159
Riparian Woodrat Habitat Distribution and Conservation Strategy ................ 3-162
Salt Marsh Harvest Mouse Habitat Distribution and Conservation

11121170 |Y/UUUUUT. N GO, S SRR 3-165

Riparian Brush Rabbit Habitat Distribution and Conservation Strategy......... 3-169
Townsend’s Big-Eared Bat Habitat Distribution and Conservation

SUGICTIE . RN, Y U <SR 3-173
Suisun Shrew Habitat Distribution and Conservation Strategy...........c.ceee... 3-176
Tricolored Blackbird Habitat Distribution and Conservation Strategy ........... 3-180
Suisun Song Sparrow Habitat Distribution and Conservation Strategy .......... 3-183
Yellow-Breasted Chat Habitat Distribution and Conservation Strategy ......... 3-186
Least Bell’s Vireo Habitat Distribution and Conservation Strategy................ 3-189

Western Burrowing Owl Habitat Distribution and Conservation Strategy ..... 3-192
Western Yellow-Billed Cuckoo Habitat Distribution and Conservation

121 (T | T TPV UP TSP 3-195
California Least Tern Habitat Distribution and Conservation Strategy........... 3-198
Greater Sandhill Crane Habitat Distribution and Conservation Strategy ........ 3-202
California Black Rail Habitat Distribution and Conservation Strategy........... 3-205
California Clapper Rail Habitat Distribution and Conservation Strategy ....... 3-208
Swainson’s Hawk Habitat Distribution and Conservation Strategy ................ 3-212
White-Tailed Kite Habitat Distribution and Conservation Strategy................ 3-216
Giant Garter Snake Habitat Distribution and Conservation Strategy .............. 3-225
Western Pond Turtle Habitat Distribution and Conservation Strategy............ 3-230
California Red-Legged Frog Habitat Distribution and Conservation

R L]0 Y PSR ST PSPPI 3-234

Western Spadefoot Toad Habitat Distribution and Conservation Strategy ..... 3-238
California Tiger Salamander Habitat Distribution and Conservation

SETALEOY ..ttt 3-242
Lange’s Metalmark Butterfly Habitat Distribution and Conservation
R L]0 YRR R 3-245

Bay Delta Conservation Plan
Steering Committee Working Draft

November 18, 2010
Page xiii



OO NO O WN P

Table of Contents

Figure 3-38
Figure 3-39
Figure 3-40
Figure 3-41

Figure 3-42
Figure 3-43
Figure 3-44
Figure 3- 45
Figure 3- 46

Figure 3- 47
Figure 3-48

Figure 3- 49

Figure 3-50
Figure 3-51

Figure 3-52
Figure 3-53
Figure 3-54
Figure 3-55
Figure 3-56

Figure 3-57
Figure 3-58
Figure 3-59

Figure 3-60
Figure 3-61
Figure 3-62
Figure 3-63
Figure 3-64
Figure 3-65

Figure 4-1
Figure 4-2
Figure 5-1

Valley Elderberry Longhorn Beetle Habitat Distribution and

CONSErVAtiON SITATEQY ....c.vevevereiriieieeiieie ettt 3-248
Vernal Pool Shrimp Species Habitat Distribution and Conservation

R L]0 YOS 3-251
Vernal Pool Plant Species Habitat Distribution and Conservation

SETALEOY vttt 3-255
Heartscale and Brittlescale Habitat Distribution and Conservation

R L]0 YOS 3-259
Slough Thistle Habitat Distribution and Conservation Strategy............c.ce..... 3-262
Suisun Thistle Habitat Distribution and Conservation Strategy ...........c.cc...... 3-265
Soft Bird’s-Beak Habitat Distribution and Conservation Strategy.................. 3-266
Delta Button Celery Habitat Distribution and Conservation Strategy............. 3-269
Contra Costa Wallflower and Antioch Dunes Evening Primrose Habitat
Distribution and Conservation Strategy.........c.ccuvvirericiiienenenene e 3-272

Carquinez Goldenbush Habitat Distribution and Conservation Strategy ........ 3-275
Delta Tule Pea and Suisun Marsh Aster Habitat Distribution and

CONSEIVALION STrAtEQY ...ecveeveeiiiie ettt naeas 3-278
Mason’s Lileaopsis and Delta Mudwort Habitat Distribution and
CONSEIVALION STrALEQY ...ecvveveeieeieiieeiie st ee e ee s e e e sre e raesaeaneennes 3-281

Side-Flowering Skullcap Habitat Distribution and Conservation Strategy ..... 3-284
Caper-Fruited Tropidocarpum Habitat Distribution and Conservation

11121170 |Y/UUUUUT. N GO, S SRR 3-287
Water Operations Facilities in the Delta (Existing and Proposed) .................. 3-306
Yolo Bypass Fishery Enhancement Conservation Measure (CM2) ................ 3-335
Conceptual Design for Experimental Sturgeon Ramp (CM2)......cccccveveveennene 3-337

Conceptual Design for Restored Freshwater Tidal Marsh Habitat (CM4)...... 3-363
Conceptual Design for Restored Brackish Tidal Marsh Habitat (Suisun

Marsh ROA) (CIMA).....ocuiiiiiiiiie ittt bbbt 3-371
Conceptual Design for Restored Seasonally Inundated Floodplain

HaDItat (CIMS) ... 3-376
Overlap of Submerged Aquatic Vegetation in 2007 and Tidal Habitat

Restoration Opportunity Areas (CMI13) ......ccceovieiieieiieieee e 3-408
Examples of Delta Areas with Submerged Aquatic Vegetation (SAV)

INFESTAtiONS (CIML3) ..o 3-411
Schematic of Non-Physical Fish Barrier (CM16).........ccccoceviveveiiieiineienieninnn 3-418
Conceptual Location of Non-Physical Fish Barrier (CM16)............cccccvevenen. 3-419
Potential USFWS Conservation Hatchery Facility Locations (CM19)........... 3-427
BDCP Adaptive Management Process FrameworK..........cccccoovevvereieesinenenn 3-572
BDCP Adaptive Management — Decision-Making Process ............cc.ccovveveenn. 3-574
BDCP Adaptive Management Process: Response to a Significant

Declining Trend in COVEred SPECIES ........cooveveririieienee e 3-577
BDCP Plan Area LOCAION ........cueiiiieiieieeiesieese et ee et 4-2
CVP and SWP FaCIHITIES ......cveiiieiieiiciisse e 4-5

Relationships Among Physical and Biological Modeling Tools and
System-Wide and Species-Level Evaluations for the BDCP Effects
AANBIYSIS. ..t 5-12

Bay Delta Conservation Plan
Steering Committee Working Draft

November 18, 2010
Page xiv



OO NO O WN P

Table of Contents

Figure 5-2

Figure 5-3

Figure 5-4
Figure 5-5

Figure 6-1
Figure 6-2

Figure 6-3
Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-10

Figure 7-1
Figure 8-1

Figure 8-2

Process for Calculating Extent of BDCP Covered Activity and
Conservation Action Footprint Effects on Natural Communities and

Covered SPecies HabItals ..........ccccveiieieiieiece e 5-26
Cumulative Riparian Habit Restoration versus Cumulative Permanent

REMOVAL ... e 5-76
Size Distribution of Affected Riparian Forest and Scrub Polygons .................. 5-77
Maturation and Succession of Restored Riparian Forest and Scrub and

Use by Covered Wildlife SPECIES ......ccecvveiieiieiiceceece e 5-78
BDCP Conservation Measure Implementation Schedule............ccccooiiieiinnnne 6-3
Cumulative Habitat Outcomes of Implementing BDCP Conservation

IMIBASUTES ...kttt et e e ne e s e ne e 6-6
Vernal Pool Habitat Restoration and Protection versus Permanent

TMPACES ... e 6-10
Alkali Seasonal Wetland Habitat Protection versus Permanent Impacts........... 6-10
Grassland Habitat Restoration and Protection versus Permanent Impacts........ 6-11
Cropland Preservation versus Permanent IMmpacts..........c.cccoceiiievneresieceenenn, 6-11
Tidal Habitat Restoration versus Permanent ImMpacts...........coccevceiiinieiinnnennns 6-14
Conceptual Evaluation of Restored Tidal Habitat with and without Pre-

Planting of Marsh Vegetation at Three BDCP Locations.............ccoeevvvvervenenne. 6-15
Cumulative Riparian Habitat Restoration versus Cumulative Permanent

REMOVAL ... ettt 6-17
Maturation and Succession of Restored Riparian Forest and Scrub and

Use by Covered Wildlife SPECIES .......cccoviieiieie i 6-18
BDCP Implementation STrUCIUIE ........ccooiviiiii e 7-6
BDCP Capital Outlays in Five-Year Increments — Midpoint Cost

Estimate (Millions of 2010 DOIArS) ......cccveciiieiiiece e 8-59
BDCP Operating Outlays in Five-Year Increments — Midpoint Cost

Estimate (Millions of 2010 DOIIArs) .......cccoevveieeecieceee e 8-60

Bay Delta Conservation Plan
Steering Committee Working Draft

November 18, 2010
Page xv



Acronyms and Abbreviations

Acronyms and Abbreviations
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AN above normal

ARG American River Group

B2IT CVPIA Section 3406 (b)(2) Integration Team
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BCC Birds of Conservation Concern

BCDC Bay Conservation and Development Commission
BDCP Bay Delta Conservation Plan

BLM Bureau of Land Management

BMP best management practices

BO biological opinion

C Celsius

CAISO California Independent System Operator

CaSIL California Spatial Information Library

CBDA California Bay-Delta Authority

CCF Clifton Court Forebay

CCPP Contra Costa Power Plant

CCWD Contra Costa Water District

CDC California Department of Conservation

CDEC California Data Exchange Center

CEQA California Environmental Quality Act

CESA California Endangered Species Act

cf cubic feet

CFR Code of Federal Regulations

cfs cubic feet per second

Cl confidence interval

CM Conservation Measure

cm centimeter

CMSP Caswell Memorial State Park

CNCCPA California Natural Community Conservation Planning Act
CNDDB California Natural Diversity Database

CNPS California Native Plant Society

COA Coordinated Operations Agreement

CPAD California Protected Areas Database

CPS Coastal Pelagic Species

CPUE catch per unit effort

CSFMRA California Chapter of the American Society of Farm Managers and Rural Appraisers
CVP Central Valley Project

CVPIA Central Valley Project Improvement Act
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DDT
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DPR
DPS
DRERIP
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EFH
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EIR

EIS
ELT
EPA
ERP
ESA
ESU
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F

FAV
FERC
FL

FMP
FMWT

Acronyms and Abbreviations (continued)

Central Valley Regional Water Quality Control Board
circulating water pumps

coded wire tags

conservation zone

Decision 1641 (a State Water Board decision)
Detailed Analysis Unit

Delta-Bay Enhanced Enforcement Program
instantaneous peak sound pressure level
sound pressure level

sound exposure level

California Department of Boating and Waterways
Delta Cross Channel
dichlorodiphenyltrichloroethane

California Department of Fish and Game
Delta Habitat Conservation and Conveyance Program
Delta Mendota Canal

digital orthophoto quarter quadrangles

Delta Operations for Salmon and Sturgeon
Delta Passage Model

Department of Pesticide Regulation

distinct population segment

Delta Regional Ecosystem Restoration Implementation Plan
Delta Risk Management Strategy

Delta Simulation Model, Quality Module
Delta Smelt Risk Assessment Matrix
Department of Water Resources

existing biological conditions

electrical conductivity

Eckbo, Dean, Austin & Williams

Ergeria densa Control Program

endocrine disrupting compound

exclusive economic zone

essential fish habitat

extreme high water

Environmental Impact Report
Environmental Impact Statement

early long-term

Environmental Protection Agency

Ecosystem Restoration Program

Endangered Species Act

evolutionarily significant unit

Environmental Water Account

Fahrenheit

floating aquatic vegetation

Federal Energy Regulatory Commission

Fork Length

Fisheries Management Plan

fall mid-water trawl
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FR Federal Register

FSA Farm Service Agency

ft feet

ft/sec feet per second

FY Fiscal year

g grams

g/L grams per liter

g/TAF grams per thousand acre feet

GIS geographic information system

gMW gross megawatts

gpm gallons per minute

HCP habitat conservation plan

HEC-RAS Hydrologic Engineering Centers River Analysis System
HGMP Hatchery and Genetic Management Plan
HSI habitat suitability indices

HTI Hydroacoustic Technology Incorporated
HVAC Heating, Ventilating, and Air Conditioning
I interstate

IA Implementing Agreement or Implementation Agreement
ICF isolated conveyance facility

IEP Interagency Ecological Program

IFIM Instream Flow Incremental Method
INDP Interim North Delta Program

10 Implementation Office

10S Interactive Object-oriented Simulation
IRAS Important Related Actions

ISDP Interim South Delta Project

JPE juvenile production estimate

JPOD Joint Points of Diversion

KF Knights Ferry

kg kilograms

kglyear kilograms per year

km Kilometer

L liter

Ibs/TAF pounds per thousand acre feet

LiDAR Light Detection and Ranging

LT long-term

LLT late long-term

LSZ low salinity zone

m meter

M&lI municipal and industrial

m? cubic meters

maf million acre feet

MCP minimum convex polygon

MCY million cubic yards

MeHg methylmercury

mg/L milligrams per liter

MGD millions of gallons per day

MHHW mean higher high water
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MLLW mean lower low water

mm millimeter

MMU minimum mapping unit

MSCS Multi-Species Conservation Strategy
MW megawatts

NA not applicable

NAA No Action Alternative

NAIP National Agriculture Imagery Program
NBA North Bay Aqueduct

NCCP Natural Community Conservation Plan
NCCPA Natural Community Conservation Planning Act
ND no data

NDD North Delta diversion

NEPA National Environmental Policy Act
NGO nongovernmental organization

ng/L nanograms per liter

NMFS National Marine Fisheries Service
NOAA National Oceanic and Atmospheric Administration
NPFMC Northern Pacific Fishery Management Council
NPPA Native Plant Protection Act

NRC National Research Council

NRCS Natural Resources Conservation Service
NT near-term

NWI National Wetlands Inventory

NWR National Wildlife Refuge

O&M operations and maintenance

OBB Orange Blossom Bridge

OCAP Operations Criteria and Plan

OMB Office of Management and Budget
OMR Old and Middle River

OSCP Oil Spill Contingency Plan

PBT parentage based tagging

PCB Polychlorinated biphenyl

PCE primary constituent element

PCS Pacific Coast salmon

PG&E Pacific Gas & Electric

pH potential of hydrogen

PHABSIM Physical Habitat Simulation Model
POD Pelagic Organism Decline

POP Plan of Protection

PP proposed project

PP ELT proposed project for early long-term
PP_LLT proposed project for late long-term

ppb parts per billion

PPP Pittsburg Power Plant

ppt parts per thousand

PRE Potential Regulated Entity

psu practical salinity unit
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PTM particle tracking model

RBDD Red Bluff Diversion Dam

RD Reclamation District

Reclamation Bureau of Reclamation

RIMS Response Information Management System
RM river mile

RMA Resource Management Associates

RMS root-mean-square

ROA Restoration Opportunity Area

ROD Record of Decision

RPAs Reasonable and Prudent Alternatives
RWQCB Regional Water Quality Control Board
S&P Standard & Poor’s

SAC Sacramento River flows

SacEFT Sacramento Ecological Flows Tool

SAIC Science Applications International Corporation
SALMOD salmonid egg mortality model

SAV submerged aquatic vegetation

SBI Swaim Biological, Inc.

SC Steering Committee

SDD South Delta diversion

SDWSC Stockton Deep Water Ship Channel

sec second

SFCWA State and Federal Contractor Water Authority
SFEI San Francisco Estuary Institute

SJR San Joaquin River

SIRA San Joaguin River Agreement

SJRTC San Joaquin River Technical Committee
SKT Spring Kodiak trawl

SMPA Suisun Marsh Preservation Agreement

SR Sacramento River

SR state route

SRCD Suisun Resource Conservation District
SRTTG Sacramento River Temperature Task Group
SRWQM Sacramento River Water Quality Model
SSURGO Soil Survey Geographic Database

STN summer tow-net survey

SWE snow water equivalent

SWG Smelt Working Group

SWP State Water Project

SWPPP Stormwater Pollution Prevention Plan
SWRCB State Water Resources Control Board
SWRI Surface Water Resources, Inc.

TAF thousand acre-feet

TFCF Tracy Fish Collection Facility

TIGER Topologically Integrated Geographic Encoding and Referencing
TL total length

TMDL total maximum daily load
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Acronyms and Abbreviations (continued)

ug/L micrograms per liter

USACE U.S. Army Corps of Engineers

USBR Bureau of Reclamation

USDA U.S. Department of Agriculture

USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service

USGS U.S. Geological Survey

VAMP Vernalis Adaptive Management Program
VFD Variable-frequency drive

VSP Viable Salmonid Population

WAPA Western Area Power Administration
WUA weighted usable area

YBFEP Yolo Bypass Fishery Enhancement Plan
yd yard

YOY young of the year
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Introduction Chapter 1

CHAPTER 1. INTRODUCTION

1.1 BACKGROUND

The Bay Delta Conservation Plan (BDCP or “Plan”) addresses the increasingly significant and
intensifying conflict between the ecological needs of a number of at-risk species adversely
affected by a range of human activities and the need for adequate and reliable water supplies
from the Sacramento-San Joaquin River Delta (Delta) for people, communities, agriculture, and
industry. The Plan sets out a comprehensive conservation strategy for the Delta designed to
advance the co-equal planning goals of restoring ecological functions of the Delta and improving
water supply reliability to large portions of the state of California. The BDCP reflects the
outcome of a multi-year collaboration between public water agencies, state and federal fish and
wildlife agencies, non-governmental organizations, agricultural interests, and the general public.

The BDCP is expected to result in long-term regulatory authorizations under state and federal
endangered species laws for the operations of the State Water Project (SWP) and the Central
Valley Project (CVP), as well as the operations of certain power plants owned by Mirant Delta
LLC (Mirant). The Plan will further provide the basis for durable regulatory assurances.
Specifically, the goal of the BDCP is to serve as a natural community conservation plan (NCCP)
under the state’s Natural Community Conservation Planning Act (NCCPA),* and a habitat
conservation plan (HCP) under Section 10 of the federal Endangered Species Act (ESA). The
Plan will also provide the basis for biological assessments that support new ESA Section 7
consultations between the Bureau of Reclamation (Reclamation), the U.S. Fish and Wildlife
Service (USFWS), and the National Marine Fisheries Service (NMFS). The BDCP is further
intended to meet the standards set out in the recently-enacted Sacramento-San Joaquin Delta
Reform Act, which provides for the incorporation.of the BDCP in a comprehensive management
plan for the Delta (known as the “Delta Plan”).2

Unlike past regulatory approaches, which have relied almost exclusively on iterative adjustments
to the operations of the SWP and CVP, the BDCP prescribes actions that will produce
fundamental, systemic and long-term physical changes to the Delta. These changes will involve
substantial alterations to water conveyance infrastructure and water management regimes in
combination with extensive restoration of habitat and actions to reduce the impacts of various
biological stressors. It isexpected that these actions will significantly enhance Delta
productivity and ecological processes so as to provide for the conservation of multiple species
and natural communities, while improving water supply reliability for the export contractors. To
further advance this holistic approach and enhance opportunities for success, the BDCP has been
designed to accommodate and respond over time to new information and greater scientific
understanding of the Delta.

! The BDCP has also been designed to meet the regulatory standards of the California Endangered Species Act.
2 Add citation for the Delta Reform Act.
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Introduction Chapter 1

The BDCP sets out an integrated Conservation Strategy to achieve the overarching planning
goals of ecosystem restoration and water supply reliability (Section 1.2, BDCP Planning Goals
and Conservation Objectives) and meet a range of specific biological goals and objectives
(Section 3.3, Biological Goals and Objectives). The BDCP includes a description of each
element of the Conservation Strategy and the rationale for its inclusion in the Plan. The BDCP
further describes the expected contribution of each plan element toward advancing both the
overall planning goals and specific biological goals and objectives. The Conservation Strategy
was informed by findings and conceptual models developed over time through prior scientific
efforts, including those conducted by the CALFED Science Prograini, and supplemented by data
and analysis developed through the BDCP process. The Conservation Strategy is based on the
best available science and was built upon the following scier .ific = nets:

e Increase the quality, availability, spatial diversity, and'. complex ' of aquatic habitat
within the Delta;

e Create new opportunities to restore the ccclogical healih of the Delta by modifying the
water infrastructure to convey water around tie Delta. reducing reliance on conveyance
of water through artificial and natural channels 1. . Delta to export purnping plants in
the southern Delta;

e Directly address key ecosystem drivers unrelated to fresi ater flow patterns rather than
manipulation of Delta flow patterns alone,

e Improve connectivity among aquatic habitais, faciii nigration and movement of
covered fish armong habitats, and provi: 2 transport f!ows for the dispersal of planktonic
material (organic carbon), phytoplanktor. zooplankton, macroinvertebrates, and fish eggs
and larvae;

e Improve synchrony between environmentar cues and conditions and the life history of
overed fisti and their food resources within the upstream rivers, Delta, and Suisun Bay,
including the hydrologic seasonal synchrony within the watershed, seasonal water
temperature gradients, salinity gradients, turbidity, and other environmental cues;

e Reduce sources of direct mortality and other stressors on the covered fish and the aquatic
ecosystem within the Delta;

e Improve habitat conditions for covered fish in upstream river reaches, within the Delta,
and downstream within the low salinity zone of the estuary in Suisun Bay through the
integration of water operations with physical habitat enhancement and restoration;

e Minimize adverse effects on terrestrial wildlife and plants resulting from implementation
of measures to benefit aquatic species;

e Expand the extent and enhance the functions of existing natural communities and habitat
of covered wildlife and plants that is permanently protected,;
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e Restore habitat to expand the populations and distributions of covered wildlife and plant
species; and

e Rely, to the extent possible, on natural physical habitat and biological processes to
support and maintain covered species and their habitat.

The BDCP covers the Sacramento-San Joaquin Delta, as defined by California Water Code
Section 12220 (“statutory Delta”), as well as certain additional areas in which conservation
measures set out in the Conservation Strategy will be implemented (Section 1.4.1 Geographic
Scope of the Plan Area) (Figure 1-1). The geographic scope of the Plan Area also encompasses
the areas in which the activities that have been proposed for regulatory coverage under the Plan
are expected to occur.

Because the infrastructure of the state and federal water projects, however, form an integrated
system that extends beyond the boundaries of the Delta, the implementation of the BDCP will
affect water operations and species and habitat both inside and outside of the Delta. While the
geographic scope of Plan Area generally does not include areas upstream and downstream of the
Delta, the Plan will take into account and address the upstream and downstream effects of
covered activities, both beneficial and adverse.

1.1.1 BDCP Steering Committee and the Planning Agreement

In January 2006, a number of stakeholders with diverse interests in the Delta, including public
water agencies, environmental and conservation organizations, and other parties, agreed to a
Statement of Principles that called for the development of a comprehensive conservation plan for
the Deltas. The parties to that agreement envisioned a plan that would advance the recovery of
fish and wildlife species affected by certain water supply-related activities and provide long-term
assurances regarding the operation of existing and future water-related facilities and other
activities associated with the SWP and the CVP.

In July 2006, several of these parties entered into a memorandum of agreement (MOA) entitled
For Supplemental Funding for Certain Ecosystem Actions and Support for Implementation of
Near-Term Water Supply, Water Quality, Ecosystem, and Levee Action. The MOA set out the
financial commitments of the parties to carry out actions to satisfy existing regulatory
requirements related to the operation of the SWP and the CVP and to develop a conservation
plan for the Delta that would support new regulatory authorizations under state and federal
endangered species laws for current and future activities related to the SWP and CVP.

®  Appendix H1, Jan 2006 Statement of Principles

4 Appendix H2, MOA For Supplemental Funding for Certain Ecosystem Actions and Support for Implementation of Near-Term Water Supply,
Water Quality, Ecosystem, and Levee Action, July 2006.)
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Figure 1-1. BDCP Plan Area
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At the same time, the California Resources Agency (currently the “California Natural Resources
Agency”) convened a diverse group of stakeholders and regulatory agencies to help guide the
development of a comprehensive conservation plan for the Delta, which became known as the
BDCP. The resulting BDCP Steering Committee consisted of parties to the Statement of
Principles and MOA as well as other interested groups and additional state and federal agencies,
all of whom indicated their commitment to engage in a process to advance the co-equal goals of
ecosystem restoration and water supply reliability (Table 1-1). The meetings of the BDCP
Steering Committee were intended to serve as the principal forum within which key policy and
strategy issues pertaining to the development of the BDCP would be discussed and considered.

In December 2006, the original members of the Steering Committee entered into a formal
Planning Agreement, consistent with requirements of the NCCPA,# for the development of the
BDCP. The Steering Committee was expanded after December 2006, as noted in Table 1-1.
The Planning Agreement, among other things, defined the goals, commitments, and expectations
of the parties regarding the BDCP planning process. It also reiterated the goal of the Steering
Committee to develop a conservation plan that would meet the requirements of the ESA and the
NCCPA. Section 1.5, Overview of the Planning Process, provides a summary of the role of the
Steering Committee and the various groups and teams that supported the Committee.

Table 1-1. BDCP Steering Committee Members and Planning Agreement Signature Dates

Entities

Original
Signature Date

Amendment
Signature Date

State and Federal Agencies

California Natural Resources Agency

October 24, 2006

October 27, 2009

California Department of Water Resources

November 14, 2006

December 3, 2009

State Water Resources Control Board (ex officio) See Note See Note
U.S. Bureau of Reclamation November 13, 2006 October 30, 2009
U.S. Army Corps of Engineers (ex officio) See Note See Note

Potential Regulated Entities (PRES)

Kern County Water Agency

December 6, 2006

January 29, 2010

Metropolitan Water District of Southern California

November 2, 2006

December 3, 2009

Mirant Delta, LLC

December 6, 2006

October 5, 2009

San Luis & Delta-Mendota Water Authority

December 6, 2006

December 6, 2009

Santa Clara Valley Water District

November 20, 2006

November 30, 2009

Westlands Water District

December 6, 2006

December 1, 2009

Zone 7 Water Agency

October 26, 2006

November 30, 2009

Environmental Organizations

American Rivers

November 8, 2006

January 21, 2010

Defenders of Wildlife

March 15, 2007

January 29, 2010

Environmental Defense Fund

October 30, 2006

January 21, 2010

Natural Heritage Institute

October 25, 2006

November 3, 2009

The Nature Conservancy

November 14, 2006

December 1, 2009

The Bay Institute

July 26, 2007

December 7, 2009

Other Member Agencies

California Farm Bureau Federation

March 30, 2007

November 11, 2009

Contra Costa Water District

August 3, 2007

January 4, 2010

Friant Water Authority

March 9, 2009

November 18, 2009

North Delta Water Agency

March 12, 2009

October 5, 2009

® Appendix H3, BDCP Planning Agreement and amendments
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Introduction Chapter 1

Table 1-1. BDCP Steering Committee Members and Planning Agreement Signature Dates
(continued)

Entities - Original Amendment
Signature Date Signature Date
Fishery Agencies
California Department of Fish and Game (ex officio) October 24, 2006 October 5, 2009
U.S. Fish and Wildlife Service (ex officio) November 6, 2006 December 3, 2009
National Marine Fisheries Service (ex officio) November 14, 2006 December 3, 2009

Other Ex Officio Member Agencies

Delta Stewardship Council | |

Note: The SWRCB and USACE are not signatories of the Planning Agreemen

1.2 BDCP PLANNING GOALS AND CONSERVATION OBJECTIVES

The overarching goals of the BDCP are to advance the restoration of the ecological functions and
productivity in the Delta and improve the reliability of water supplies provided by the SWP and
CVP, as first stated in the Statement of Principles and reaffirmed in the BDCP Planning
Agreement. The Planning Agreement further articulated specific planning goals to guide the
development of the BDCP and further ensure its consistency with the broader goals of the
program. The planning goals for the BDCP are as follows:

e Provide for the conservation and management of covered species within the Plan Area;

e Preserve, restore and enhance aquatic, riparian and associated terrestrial natural
communities and ecosystems that support covered species within the Plan Area through
conservation partnerships;

e Allow for projects to proceed that restore and protect water supply, water quality, and
ecosystem health withina stable regulatory framework;

e Provide a means to implement covered activities in a manner that complies with
applicable state and federal fish and wildlife protection laws, including the California
Endangered Species Act (CESA) and ESA, and other environmental laws, including the
California Environmental Quality Act (CEQA) and National Environmental Policy Act
(NEPA);

e Provide a basis for permits necessary to lawfully take covered species;

e Provide a comprehensive means to coordinate and standardize mitigation and
compensation requirements for covered activities within the Plan Area;

e Provide a less costly, more efficient project review process which results in greater
conservation values than project-by-project, species-by-species review; and

e Provide clear expectations and regulatory assurances regarding covered activities
occurring within the Plan Area.

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page 1-6
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Introduction Chapter 1

Throughout the planning process, the Steering Committee worked to develop a plan consistent
with these planning goals. The BDCP reflects these goals and provides the basis for
conservation and regulatory outcomes identified in the Planning Agreement.

The BDCP process was also guided by a preliminary set of conservation objectives that were
first expressed in the Planning Agreement. These preliminary conservation objectives included
the following:

e Provide for the protection of covered species and associated natural communities and
ecosystems that occur within the Plan Area;

e Preserve the diversity of fish, wildlife, plant and natural communities within the Plan Area;
e Minimize and mitigate, as appropriate, the take of proposed covered species;

e Preserve and restore habitat and contribute to the recovery of covered species;

e Reduce the need to list additional species;

e Set forth species-specific goals and objectives;

e Set forth specific habitat-based goals and objectives;

e Implement an adaptive management and monitoring program to respond to changing
ecological conditions; and

e Avoid actions that are likely to jeopardize the continued existence of covered species or
result in the destruction or adverse modification of critical habitat.

These planning goals and preliminary conservation objectives set the initial direction for the
BDCP planning process. As the planning process progressed, the Steering Committee began to
identify specific biological goals and objectives that the BDCP would be expected to meet during
its implementation. These specific biological goals and objectives are described in Section 3.3,
Biological Goals and Objectives, and are set out in a hierarchical framework that distinguishes
between ecosystem-level goals and objectives, natural community goals and objectives, and
species-specific goals and objectives. The biological goals reflect broad principals while the
biological objectives identify more specific targets that the Plan should meet to achieve its
overall biological goals. These objectives include measureable metrics or criteria to enable
ongoing assessment of the Plan’s effectiveness throughout its implementation.

1.3 REGULATORY CONTEXT

1.3.1 Regulatory Purpose of the BDCP

The BDCP provides the basis for regulatory compliance with ESA and the NCCPA for a range
of activities related to the operation of the SWP, CVP, and the Mirant power plants that occur
within the Plan Area, including the diversion and export of water from the Delta and its
tributaries. The BDCP advances a comprehensive solution to the persistent regulatory

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page 1-7
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Introduction Chapter 1

challenges that have faced the SWP and CVP. This comprehensive solution includes systemic
changes to water conveyance infrastructure and broad-scale restoration and enhancement of
ecological resources. This approach is intended to result in long-term regulatory stability for the
state and federal water projects, while furthering the goals of water supply reliability and
ecological restoration.

The BDCP has been prepared as a joint HCP/NCCP, which will support the issuance of
incidental take authorizations from USFWS and NMFS pursuant to Section 10 of the ESA and
take authorizations from the California Department of Fish and Game (DFG) under Section 2835
of the NCCPA to the non-federal applicants.® The BDCP has also been designed to meet the
standards of Section 2081 of the California Endangered Species Act (CESA). The BDCP will
further provide the basis for biological assessments (BA) to support the issuance of incidental
take authorizations from USFWS and NMFS to Reclamation pursuant to Section 7 of the ESA,
for its actions in the Delta.’

To meet these regulatory objectives, the BDCP sets out a comprehensive Conservation Strategy
that will address the adverse effects of SWP and CVP actions that occur within the Plan Area on
aquatic and terrestrial species, including those listed under the ESA or CESA as threatened,
endangered, or candidates for listing, as well as on critical habitat, if any, that has been
designated for these species pursuant to the ESA (Chapter 3 Conservation Strategy). The
biological assessment for CVP-related activities in the Delta will adopt the BDCP Conservation
Strategy as it relates to those federal actions and will serve as a companion document to the
BDCP. It should be noted that the BDCP does not attempt to distinguish precisely between the
effects on covered species attributable to the CVP covered activities and those of the SWP.
Rather, the BDCP includes a comprehensive analysis of the effects associated with both the SWP
and the CVP within the Plan Area and proposes a Conservation Strategy that adequately
addresses the totality of those effects. On the basis of the BDCP and the companion biological
assessment, USFWS and NMFS are expected to issue Section 10 permits and a new joint
biological opinion that supersedes biological opinions existing at that time as they relate to SWP
and CVP actions covered by the BDCP.

The BDCP affords an opportunity to move beyond the cycle of litigation that has compelled
incremental and disruptive adjustments to the operations of the existing water supply
infrastructure and toward a stable regulatory environment. The succession of federal court
decisions over the past several years regarding the intersection of the federal and state
endangered species acts and the operation of the state and federal water projects did little to settle
conflicts over species conservation and water supply needs. Rather, these decisions translated
into additional restrictions on water supplies to 25 million Californians in the Bay Area, Central
Valley, and Southern California. These water supplies had been previously constrained because
of a worsening environmental crisis in the Delta, prior court-ordered pumping restrictions, and
state-wide drought conditions. The recent legal proceedings are but part of a history of legal

®16uscC. § 1539.; California Fish and Game Code (Fish & Game Code) § 2835 et seq.

Bay Delta Conservation Plan November 18, 2010
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Introduction Chapter 1

battles that have served to further reinforce the need for comprehensive, legally-defensible
regulatory solutions to the environmental and water supply challenges associated with the Delta.

1.3.2 The Federal Endangered Species Act

The United States Congress passed the Endangered Species Act (ESA) in 1973 to provide a
means for conserving the ecosystems that endangered and threatened species require in order to
prevent species extinctions. The ESA has three major components relevant to the BDCP: the
Section 7 requirement that federal agencies ensure, in consultation with the federal fish and
wildlife agencies, that their actions are not likely to jeopardize the continued existence of species
or result in modification or destruction of critical habitat; the Section 9 prohibition against the
“taking” of listed species; and the Section 10 provisions that provide for the permitting of non-
federal entities for the incidental take of listed species.

Section 7 of the ESA provides that each federal agency must ensure, in consultation with the
Secretary of the Interior or Commerce, that any actions authorized, funded, or carried out by the
agency are not likely to jeopardize the continued existence of any endangered or threatened
species or result in the destruction or adverse modification of areas determined to be critical
habitat.® Section 7 requires federal agencies to engage in formal consultation with USFWS or
NMES for any proposed actions that are likely to adversely affect listed species. A biological
opinion is issued by USFWS or NMFS at the completion of formal consultation. The biological
opinion can conclude that the project as proposed is either likely or not likely to jeopardize the
continued existence of the species. If the biological opinion concludes “no jeopardy,” the action
can proceed as proposed. If the biological opinion concludes “jeopardy,” USFWS or NMFS will
identify “reasonable and prudent alternatives” to the proposed action that would avoid
jeopardizing the species. Included in the biological opinion is an incidental take statement that
authorizes a specified level of take anticipated to result from the proposed action. The incidental
take statement contains “reasonable and prudent measures” that are designed to minimize the
level of incidental take and that must be implemented as a condition of the take authorization.®

Section 9(a)(1)(B) of the ESA prohibits the take by any person of any endangered fish or wildlife
species; take of threatened fish or wildlife species is prohibited by regulation. The ESA prohibits
the take of any listed threatened fish or wildlife species in violation of any regulation
promulgated by the USFWS or NMFS. “Take” is defined broadly to mean harass, harm, hunt,
shoot, wound, kill, trap, capture, or collect, or attempt to engage in any such conduct.”® “Harm”
is defined by regulation to mean an act which actually kills or injures wildlife, including those
activities that cause significant habitat modification or degradation resulting in the killing or
injuring of wildlife by significantly impairing essential behavior patterns, including breeding,

8 16U.5.C. § 1536(2)(2).

50 C.F.R. § 402.14(i)(5).
916 U.s.C. §1532 (1988).

9
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feeding, or sheltering.* The take prohibitions of the ESA apply unless take is otherwise
specifically authorized or permitted pursuant to the provisions of Section 7 or Section 10 of the
ESA. The protections for listed plant species under the ESA are more limited than for fish and
wildlife. =

Section 10 of the ESA specifically addresses the authorization for take by non-federal entities
through the development of a HCP. For those actions for which no federal nexus exists, private
individuals, corporations, state and local government agencies, and other non-federal entities
who wish to conduct otherwise lawful activities that may incidentally result in the take a listed
species must first obtain a Section 10 incidental take permit from USFWS or NMFS. The non-
federal entity is required to develop an HCP as part of the permit application process.

Under Section 10(a)(1)(B) of the ESA, the Services may permit the incidental take of listed
species that may occur as a result of an otherwise lawful activity. To obtain a Section
10(a)(1)(B) permit, an applicant must prepare an HCP that meets the following five criteria: (1)
the taking will be incidental to an otherwise lawful activity; (2) the applicant will, to the
maximum extent practicable, minimize and mitigate the impacts of such taking; (3) the applicant
will ensure that adequate funding for the plan will be provided; (4) the taking will not
appreciably reduce the likelihood of the survival and recovery of the species in the wild; and (5)
other measures, if any, which the Services require as being necessary or appropriate for purposes
of the plan will be met. =

The BDCP is intended to meet all regulatory requirements necessary for USFWS and NMFS to
issue Section 10 permits to allow incidental take of all proposed covered species as a result of
covered activities undertaken by the California Department of Water Resources (DWR), certain
SWP contractors, and Mirant Corporation, and to issue Section 7 biological opinions to authorize
incidental take for covered actions undertaken by Reclamation and CVP contractors. The BDCP
assessment of direct and indirect effects (Chapter 5 Effects Analysis) on covered species and
critical habitat provides the analyses and information necessary for Reclamation, USFWS, and
NMFS to meet the analytical requirements of Section 7.

1.3.2.1 Compliance with the Services’ Five-Point Policy Guidance

In June 2000, the USFWS and NMFS adopted a five-point policy designed to clarify elements of
the habitat conservation planning program as they relate to biological goals, adaptive management,

1 50 C.F.R. § 17.3. NMFS has a similar definition that adds the concepts of spawning and migrating to examples of injury. NMFS defines
“harm” as “an act which actually Kills or injures fish or wildlife. Such an act may include significant habitat modification or degradation which
actually kills or injures fish or wildlife by significantly impairing essential behavioral patterns, including, breeding, spawning, rearing,
migrating, feeding or sheltering.” (50 C.F.R § 222.102).

12 section 9(a)(2)(B) of the ESA prohibits removal, possession, or malicious damage or destruction of endangered plants in areas under federal
jurisdiction, as well as actions that remove, cut, dig up, damage, or destroy endangered plants in areas outside of federal jurisdiction in
violation of any state law or regulation, including state criminal trespass law. Protection for threatened plant species is limited to areas under
federal jurisdiction. 50 C.F.R. 8 17.71(a). The ESA section 7(a)(2) prohibition against jeopardy applies to plants, wildlife, and fish equally,
and USFWS and NMFS may not issue a section 10(a)(1)(B) permit if the issuance of that permit would result in jeopardy to any listed species.

316 U.S.C. § 1539(a)(2)(A).
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Introduction Chapter 1

monitoring, permit duration, and public participation.** The five-point policy directs that the
following elements be addressed in the development of habitat conservation plans:

Biological Goals and Objectives. HCPs are required to define biological goals and objectives
that the plan is intended to achieve. Biological goals and objectives clarify the purpose and
direction of the plan’s conservation program. The BDCP sets out extensive biological goals and
objectives, including specific measurable targets that the Plan is designed to meet. These targets
were developed on the basis of the best available scientific information and have been used as
parameters and benchmarks to guide the conservation strategies for the species and natural
communities covered by the Plan. The biological goals and obiectives ¢f the BDCP are
described in Section 3.3, Biological Goals and Objectives.

Adaptive Management. The five-point policy encourages the inclusion of adaptive
management strategies in HCPs in appropriate circuimistances to address uncertainty related to
species covered by a plan. The agencies describe adaptive management as ¢ “method for
examining alternative strategies for meeting measurable biological goals and objectives, and then
if necessary, adjusting future conservation management actions according to what is learned.” *
The BDCP incorporates an adaptive management process that is designed to facilitate and
improve decision-making during the impiementation of the Plan and identify adjustments and
modifications, as defined in the Plan, to the conservation strategy as new information becomes
available over time. The framework for the BDCF adantive management program is set out in
Section 3.7, Adaptive Management Prograrn

Monitoring. HCPs are required (o include prc ‘isions for mionitoring to gauge the effectiveness

of the plan in meetiiiy e biological goals and o. iectives and to verify that the terms and
conditions of the plan ai »2ing rranerly impleme ‘2. The biological and compliance
monitorina provisions of ti. 2DCi ¢ ind in S.ction 3.6, Monitoring and Research Program.

Permit Duration. Cciicistent wilh the five-point policy, the USFWS and NMFS consider

several factors in determi g the termn of an incidental take permit. The agencies, for instance,
take into account the expec. 1 duratiorn of the activities proposed for coverage and the
anticipated positive and nege ve effects on covered species that will likely occur during the
course of the plon. The agen es also factor in the level of scientific and commercial data
underlying the proased operating conservation program, the length of time necessary to
implement and achicve the benefits of the operating conservation program, and the extent to
which the program incorporates adaptive management strategies. The duration of the permits to
be issued pursuant to the BDCP is anticipated to be 50 years.

Public Participation. Under the five-point policy, the federal fish and wildlife agencies have
sought to increase public participation in the HCP process, including greater opportunity for the
public to assess, review, and analyze HCPs and associated NEPA documentation. As part of this

 Final Addendum to the Handbook for Habitat Conservation Planning and Incidental Take Permitting, 65 FR 106, June 1, 2000 (hereinafter
referred to as the “Five Point Policy™)

5 Five-Point Policy for HCPs, 65 FR 106, June 1, 2000
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effort, the agencies have encouraged greater engagement of the public for most HCPs,
particularly those with regional scopes. As described in Section 1.5.2, the BDCP process
afforded extensive opportunities for public involvement and input throughout the development of
the Plan.

1.3.3 Natural Community Conservation Planning Act

The Natural Community Conservation Planning Act (NCCPA) provides a mechanism for
compliance with state endangered species regulatory requirements through the development of
comprehensive, broad-scale conservation plans that focus on the needs of natural communities
and the range of species that inhabit them.** The NCCP program has provided the basis for
successful collaborations throughout California between state and federal agencies, local
governments, community groups, and private interests that have resulted in long-term, habitat-
based protections for regional biodiversity and related ecosystems. It has also proved to be an
effective tool in achieving these protections while reducing conflicts between conservation goals
and the reasonable use of natural resources and lands for economic development. The BDCP
adopts the approaches set out in the NCCPA and incorporates those elements necessary to meet
regulatory requirements of the Act.

Specifically, the BDCP has been developed in a manner consistent with the process identified in
its Planning Agreement, including processes to ensure ample public participation and
engagement throughout Plan development and review, extensive input from independent
scientists, and coordination with federal fish and wildlife agencies with respect to ESA
requirements. Consistent with the requirements of the NCCPA, the Plan further provides a
multi-faceted approach to provide for the conservation and management of covered species and
their habitats, incorporating a conservation strategy that provides for the protection of habitat,
natural communities, and species diversity on an ecosystem level; establishes conservation
measures, including measures sufficient to fully mitigate the effects of covered activities;
integrates adaptive management strategies that can be modified based on new information
developed through monitoring; and sets out a detailed implementation program, including
provisions that ensure adequate funding to carry out the Plan.

The BDCP addresses all of the requirements of the NCCPA for aquatic, wetland, and terrestrial
covered species of fish, wildlife, and plants and Delta natural communities affected by BDCP
actions. On that basis, DFG may issue permits for the taking of the species proposed for
coverage under the Plan."’

16 Fish & Game Code § 2800 et. seq.
" Fish & Game Code § 2835.
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1.34 California Endangered Species Act

The California Endangered Species Act (CESA) prohibits the take of wildlife or plant species
designated as threatened or endangered by the California Fish and Game Commission.*® “Take”
is defined as any action or attempt “to hunt, pursue, catch, capture, or kill.” Like the ESA,
CESA allows for exceptions to the take prohibitions for otherwise lawful activities. The
requirements of an application for incidental take under CESA are described in Section 2081 of
the Fish and Game Code. Incidental take of endangered, threatened, or candidate species may be
authorized if an applicant demonstrates, among other things, that the impacts of the proposed
take will be minimized and fully mitigated.*

Although the BDCP has been designed to comply with the NCCPA, and take authorizations are
being sought under Section 2835 of the Fish and Game Code, the Plan’s provisions have also been
developed to be consistent with the regulatory standards of CESA. Specifically, the BDCP
Conservation Strategy incorporates measures that adequately minimize and fully mitigate the
effects of Covered Activities on state-listed species and includes other such measures as required
by CESA. As such, the actions set out in the BDCP are expected to be sufficient to allow for
findings to be made by DFG to support the issuance of incidental take authorizations under CESA.

1.35 The National Environmental Policy Act

The purpose of NEPA is to ensure that federal agencies consider the environmental impacts of
their actions and decisions.* NEPA requires that the federal government use all practicable
means and measures to protect environmental values and makes environmental protection a part
of the mandate of every federal agency and department. To accomplish this goal, NEPA
establishes a process and approach to analysis to determine the environmental impacts associated
with proposed federal actions that significantly affect the quality of the human environment.

The permitting and implementation of the BDCP involve several federal actions and decisions
that are subject to review under NEPA. Reclamation’s actions include changes in the operation
of the Delta Cross Channel, an expected agreement with DWR to provide for wheeling of CVP
water through a new isolated conveyance facility, and the implementation of certain conservation
measures through the BDCP Implementation Office. USFWS and NMFS will make decisions
regarding the issuance of incidental take permits under Section 10(a)(1)(B) of the ESA.
Reclamation, USFWS, and NMFS are joint lead agencies for the preparation of the BDCP
Environmental Impact Statement (EIS). The U.S. Army Corps of Engineers (USACE) and the
U.S. Environmental Protection Agency (EPA) are participating in the NEPA process as
cooperating federal agencies.

18 Fish & Game Code § 2080.

10 Fish & Game Code § 86.

20 Eish & Game Code § 2081(b)(2).
21 42 U.S.C. § 4371 et seq.
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1.3.6 The California Environmental Quality Act

The CEQA serves as a counterpart to NEPA, and applies to all discretionary activities proposed
to be carried out or approved by California public agencies. CEQA requires state and local
agencies to identify significant environmental impacts of their actions and to take all feasible
steps to avoid or mitigate those impacts. CEQA sets forth both procedural and substantive
requirements and its procedures are intended to ensure adequate public participation and input
into the decision-making process.

The BDCP is a project subject to CEQA, as are numerous BDCP-ielated actions that will be
implemented over the term of the plan.?2 DWR serves as the .. agency for the preparation of
the Environmental Impact Report (EIR), which will inclug® analys. of DWR’s proposed
adoption of the plan, as well as its implementation of ceitan. nrojects « ered by the BDCP.
Among the BDCP-related projects that will undergo review are the consiuction of new
conveyance facilities and several identifiable habitat restoration actions, which are all described
in the BDCP. DFG is participating in the preparation of the EIR as both a responsihie and
trustee agency. The EIR will also serve as the CEQA ¢ ocumeiit for the purpose o1 regulatory
permits issued by DFG pursuant to the BDCP.

The state and federal lead agencies will prepare a joint BDCP . X/EIS to satisfy CEQA and
NEPA concurrently.

1.3.7 Relationship with Existing diolog.cal Opinions

The operations of t1ic “WP and tiie CVP are cur 2ntly subject to the terms and conditions of
biological opinions issc ' by the JSFWS and N\ =Smursuant to Section 7 of the federal ESA.
The biological opinion to« foi.l, ied by USF vS and NMFS on the basis of the BDCP and
its companicii Liological asse. ments wiil supersede USFWS and NMFS biological opinions that
exist at the time of the “pnroval of the BDCP as they relate to the coordinated operation of the
CVF and SWP to the exw ' that the BDCP addresses activities covered by these existing
biological opinions.

1.3.8 wocent Cali'ornia Legislation Relating to Water and the
Sac amento-San Joaquin Delta

In November 20009, thie state of California enacted comprehensive legislation to address the range
of challenges facing the Delta, including those involving water supply reliability and ecosystem
health. The legislation advances several broad goals of the state with regards to the Delta and
specifies a range of actions to be implemented to meet those goals. Among the several goals
stated in the legislation is the following:

22 California Public Resources Code (CPRC) section 21000 et seq. and CEQA Guidelines 14 CCR 15000 et seq.
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Achieve the two co-equal goals of providing for a more reliable water supply for the
California and protecting, restoring, and enhancing the Delta ecosystem. The co-equal
goals shall be achieved in a manner that protects and enhances the unique cultural,
recreational, natural resource, and agricultural values of the Delta as an evolving place.>

The codification of these co-equal goals has served to reinforce the nearly-identical BDCP
planning goals adopted by the Steering Committee and used throughout the planning process to
help guide the development of the Plan.

The Delta legislation includes the Sacramento-San Joaquin Delta keforin Act of 2009, which
provides for the establishment of an independent state agency ¢ = Delta Stewardship Council, to
further the co-equal goals of ecosystem restoration and a ¢ «able v. 2r supply. The Council,
which became operational on February 3, 2010, is charcad veith the ac 2lopment and
implementation of a comprehensive management p!ari for the Delta (Deiia Plan), and is vested
with the authority to review actions of state and !ocal agencies and advise o their consistency
with the Delta Plan.

The Council is also required to consider the inclusion o1 8DCP in the Delta Plan. The Delta
Reform Act sets out the conditions under which the Counci. to incorporate the BDCP into the
Delta Plan. To be considered for inclusioi in the Delta Plan, ti.. RDCP must comply with the
requirements of the NCCPA and CEQA, which includes a review analysis of various
specified alternatives to the proposed Plan. Upon approval of the 5DCP as an NCCP and as an
HCP under the ESA, the Council is required (o iricorporate (e 3DCP into the Delta Plan.
However, the determination by DFG that the E YCP meets thie requirements of the NCCPA may
be appealed to the Coincil.

1.3.9 Relations. n L >n the P OCP and Other Federal and State
Laws and ke ulations

The BEDCP has been deve ned as a conservation plan that complies with state and federal
endangered species laws. 1+ wever, the Plan or the actions described herein will need to
conform to the requirements f various other state and federal laws and regulations not
specifically acciressed by the lan. Prior to the implementation of many of the conservation
actions set out 111 (/12 BDCP; regulatory authorizations and approvals will need to be obtained
from state and fedei=! undei applicable laws. Such authorizations will likely involve some or all
of the following statuies: California Water Code sections 1000 et seq. (water rights), Water Code
sections 13000 et seq. (water quality), California Fish and Game Code sections 1600 et seg. and
5900 et seq. (channel modification, fish screens), Clean Water Act Section 404 (placement of
dredge and fill), Rivers and Harbors Act Section 408 (work on levees), Rivers and Harbors Act
Section 10 (navigation), and the Migratory Bird Treaty Act (migratory birds).

ZSBX 7 1.
2 Division 35, California Water Code.
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Introduction Chapter 1

1.3.9.1 Section 404 of the Clean Water Act

In 1972, Congress passed the Federal Water Pollution Control Act, commonly known as the
Clean Water Act (CWA), with the goal of “restor[ing] and maintain[ing] the chemical, physical,
and biological integrity of the Nation’s waters.”? In furtherance of this goal, the CWA prohibits
the discharge of any pollutants into navigable waters, except as allowed by permit issued under
certain sections of the CWA.% Specifically, Section 404 authorizes USACE to issue permits for
and regulate the discharge of dredged or fill materials into wetlands or other “waters of the
United States.” Under the CWA and its implementing regulations, “waters of the United States”
are broadly defined to consist of rivers, creeks, streams, and lakes extending to their headwaters,
including adjacent wetlands.”

Responsibility for the implementation of Section 404 of the CWA is shared by the U.S. EPA and
USACE. EPA is generally responsible for establishing policy and guidance regarding the
implementation of the program. For instance, EPA developed the guidelines that are used to
evaluate the sufficiency of Section 404 permit applications, and has played the lead role in
determining the scope of the federal government’s jurisdiction over aquatic resources, including
the reach of the term “waters of the United States.” EPA also determines the eligibility of a state
to assume responsibility for portions of the Section 404 program.» On the other hand, USACE is
responsible for the day-to-day administration of the Section 404 permit program.

Many of the actions that will be implemented under the BDCP will result in the discharge of
dredged or fill materials into “waters of the U.S.” and will need to be authorized by USACE.
These BDCP actions will receive such authorizations through both General Permits and
Individual Permits. Typically, General Permits apply to specific classes of activities that have
been determined to cause no more than minimal impact to the aquatic environment (e.g.,
construction of road crossings, installation of utility lines, and operations and maintenance
activities).” Individual Permits are designed for activities that have the potential to have more
than a minimal effect on jurisdictional waters or that otherwise do not qualify under the
conditions of a General Permit. Substantively, USACE must evaluate applications for Individual
Permits to determine their consistency with the requirements of the Section 404(b)(1)
Guidelines* and USACE’ regulations.*

%33 U.S.C. § 1251(a).

% See 33 U.S.C. §§ 1311, 1342, and 1344.

733 C.F.R. § 328.3(a)(3).

% The 1977 amendments to the CWA provided that States can assume the federal 404 program provided that the State has a “comparable”
program. State program assumption of 404 is only available for non-navigable waters so that even in States where the program has been
assumed, the federal government retains control over activities in navigable waters. Only two States, Michigan and New Jersey, have assumed
the 404 program to date. In States with assumed 404 programs, the State authorization is the only one required.

33 C.F.R. 8 325.5(c).

%040 C.F.R. Part 230.

*133 C.F.R. Part 325.
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Introduction Chapter 1

1.3.9.2 Section 401 of the Clean Water Act

Pursuant to Section 401, states can certify or deny federal permits or licenses that might result in
a discharge to state waters, including wetlands.® Section 404 permit applicants must obtain a
“water quality certification” from the state water quality agency indicating that the proposed
activity complies with all applicable state water quality standards, limitations, and restrictions.
In California, the Regional Water Quality Control Boards (RWQCB) issue water quality
certifications within their jurisdictions. Appeals to the decisions of the RWQCBS are heard by
the SWRCB.

1.3.9.3 Section 10 of the Rivers and Harbors Act

Certain BDCP actions will require authorizations under Se tion 10 ¢ he Rivers and Harbors Act
of 1899 (33 U.S.C. 403) which requires authorization fioin the Secretai; of the Army for the
construction of any structure in or over any navigabie water of the United States or the
construction of structures or alteration of capacity in any port, canal, navigabie river, or other
water of the United States.** “Navigable waters” under Section 10 of the Rivers and Harbors Act
are defined as “those waters of the United States that arc 1" ject to the ebb and Tiow of the tide
shoreward to the mean high water maik and/or are presenti, 1sed, or have been used in the past,
or may be susceptible to use to transport interstate or foreign ¢ nmerce.”*

1.3.9.4 Section 14 of the Rivers and Harbors Act (“Section 408")

Section 14 of the Rivers ana Harbors Act of 1295 (33 U.S.C. 408; commonly referred to as
“Section 408”) provicas protection for federal |. 0jects in waterways such as sea walls, dikes,
levees, and piers iron.  ing movd, altered, or a stroyed, in a manner that impairs the
usefulness of the structur 'Jnc 1 Saction 408, the .nief of Engineers may grant permission to
alter an exi leral proy. nifitisn jurious to the public interest and does not impair the
usefulness of the project. Certe it BDCP actioris, such as those that affect federal project levees
and weirs, will require « i 'horizations under Section 408.

1.3.9.5 California Fist and Gaine Code Section 1600 et seq.

California has @t'opted regulitions to address impacts to many of the resources subject to Section
404 of the CWA. 'though riot entirely overlapping, these programs intersect frequently.
Project proponents are required to obtain separate authorizations from USACE and DFG.

Section 1602 of the California Fish and Game Code requires any person, state or local
governmental agency to provide advance written notification to DFG prior to initiating any
activity that would: (1) divert or obstruct the natural flow of, or substantially change or remove
material from the bed, channel, or bank of any river, stream, or lake; (2) result in the disposal or

%2 33U.5.C. § 1341
%333 C.F.R. § 401 et seq.
% 33 C.F.R. §329.4

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page 1-17



g~ wWwN

©O© 0 N o

10
11
12
13
14
15

16

17
18
19
20
21
22
23

24

25
26
27
28
29
30
31
32

Introduction Chapter 1

deposition of debris, waste, or other material into any river, stream, or lake.** The State
definition of “lake, rivers, and streams” includes all rivers or streams that flow at least
periodically or permanently through a bed or channel with banks that support fish or other
aquatic life, and watercourses with surface or subsurface flows that support or have supported
riparian vegetation.*

Certain actions that will be implemented under the BDCP will require Streambed Alteration
Agreements under Section 1602. As part of that process, DFG will review notifications
submitted by the BDCP Implementation Office to determine if the proposed project would
impact existing fish and wildlife resources that are directly dependent on a lake, river, or stream.
If DFG determines that the proposed activity will not substantially adversely affect an existing
fish and wildlife resource, it will notify the Implementation Office that no Streambed Alteration
Agreement is required and the project may proceed.*” If DFG determines that the project may
substantially adversely affect an existing fish and wildlife resource, it will require, as part of a
Streambed Alteration Agreement, reasonable measures necessary to protect the fish and wildlife
resource.®

1.3.9.6 Migratory Bird Treaty Act

The Migratory Bird Treaty Act (MBTA) of 1918 implements four international treaties for the
conservation and management of bird species that may migrate through more than one country.*
The MBTA makes it unlawful to take, possess, buy, sell, purchase, or barter any migratory bird
listed in 50 Code of Federal Regulations (CFR) Part 10, including feathers or other parts, nests,
eggs, or products, except as allowed by implementing regulations.* For federally listed
migratory bird species covered under the BDCP for which an ESA Section 10(a) permit has been
issued, the Implementation Office may also obtain an MBTA permit for those species.

1.3.9.7 - Water Rights under the California Water Code

The California Water Code* prescribes detailed procedures that govern the appropriation of
water from a lake, river, stream, or creek. After the enactment of the State Water Commission
Act in 1914, the state required any person or agency seeking to use surface water, without an
existing riparian right, to apply for and receive approval for such use from the State Water
Resources Control Board (SWRCB). Water rights permits granted by the SWRCB include
detailed descriptions of the amounts, conditions, and construction timetables under which the
proposed water project must comply. Prior to permit issuance, the SWRCB must take into
account all prior rights and the availability of water in the basin. The Board must also consider

% Fish & Game Code § 1602.

*®14c.CR 8172

37 Fish & Game Code § 1602(a)(4)(A)(i).

% Fish & Game Code § 1603(a).

¥ 16 U.S.C. § 703 et seq.

50 CFR. §2L

* Division 2, Wat. Code section 1000 et seq.
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Introduction Chapter 1

the flows needed to preserve instream uses such as recreation and fish and wildlife habitat. The
Board may impose additional conditions to ensure that these criteria are satisfied and it may use
its continuing authority to enforce and revise the conditions of water right permits over time.
The SWRCB is also empowered to revoke a permit or issue cease and desist orders if conditions
of the permit are not being met.

At any time after receiving a water right permit, a permittee may seek permission from the
SWRCB to change the point of diversion, place of use, or purpose of use from that specified in
the permit. The proposed change cannot involve a new right or cause injury to any other legal
user of water. The implementation of the BDCP will require a change Iri points of diversion
specified in the DWR and Reclamation water right permits. As such, DWR and Reclamation
will need to petition the SWRCB to change the point of diversion. Prior to approving these
petitions, the SWRCB must find that the change will not cause injury to any legal user of the
water involved or result in harm fish or wildlife. Qther right holders and the public will have an
opportunity to object to the proposed change bv filing a protest form with the SWRCB. If a
protest is filed, the Board must hold a hearing on the petition and will either grant or refuse
permission to make the change, as the facts may warrant. Because the SWRCB fias discretion to
approve the requested petition, it must comply with the California Environmental Quality Act.

1.3.9.8 Porter-Cologne Water Quaiity Control Act

The Porter-Cologne Water Quality Control Act (Porici-Cnlogne)# sets out a comprehensive
regulatory, planning, and n yement program o protect v quality and beneficial uses of
the state’s water. The Act estau!ished the State Water Rescriices Control Board’s authority to
preserve and enharicc he quality of California’s vater resources, and to ensure proper allocation
and efficient use of wai.

Under Poricr-Cologne, the Sv. 2CB is required Lo prepare a Water Quality Control Plan for the
San Francisco Bay/Sacramento-oan Joaquin Delta Estuary (Bay-Delta Plan). While the Regional
Waier Roards have prime:  responsibitity for formulating and adopting water quality control
plans for their respective re_ ons, the SWRCB also is authorized to develop and adopt water
quality control plans. In suc: instances, the water quality control plan adopted by the SWRCB
supersedes regional plans de! :loped for the same waters, to the extent they conflict.

The Bay-Delta Plaii consicis of three primary components: (1) the beneficial uses (of water) to be
protected; (2) the water quality objectives for the estuary; and (3) the implementation programs
to meet the water quality objectives. Beneficial uses include uses such as domestic, agricultural
and industrial supply; power generation; recreation and aesthetic use; navigation; and
preservation and enhancement of fish, aquatic, and wildlife resources. Water quality objectives
or standards reflect the levels of water quality constituents that have been determined to be
necessary to protect beneficial uses. Implementation plans describe actions to be taken to
achieve the objectives and set out programs for monitoring, management, and enforcement.

*2 \Water Code § 13000 et seq.
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Introduction Chapter 1

The SWRCB is vested with primary regulatory authority over flows, water quality, and other
water rights issues in the Bay-Delta. As such, many of the actions described in the BDCP,
including modifications to the water conveyance system, will require the approval of the
SWRCB. The SWRCB’s participation in the development of the BDCP and in the
environmental review process is intended to ensure consistency between the actions described in
the BDCP and those required by the SWRCB as part of its water quality control planning and
implementation activities.

14 SCOPE OF THE BDCP

This section describes the geographic scope of the BDCP, the types of activities that the Plan
covers, and the duration sought for regulatory permits that are issued by the Fish and Wildlife
agencies pursuant to the Plan.

1.4.1 Geographic Scope of the Plan Area

The geographic scope of the Plan Area encompasses the Sacramento-San Joaquin Delta and
additional areas in which conservation measures may be implemented pursuant to the Plan. Take
authorizations issued under the BDCP will extend to covered activities that occur within the Plan
Area.

The BDCP Conservation Strategy is primarily focused on the statutory Delta, as defined in
California Water Code Section 12220. However, certain areas outside the statutory Delta
contain desirable locations for conservation actions that advance the goals and objectives of the
Plan (Figure 1-1).# Areas such as Suisun Marsh, Suisun Bay, and upstream areas of the upper
Yolo Bypass and the area that encompasses the Fremont Weir, for instance, provide important
sites for habitat restoration to support goals and objectives for natural communities and covered
species (Figure 1-1). In addition;, the Conservation Strategy includes measures that will be
implemented outside of the statutory Delta to support or complement regional conservation
planning efforts underway in Yolo, Solano, Contra Costa, San Joaquin, and Sacramento counties.
As such, the geographic scope of the Plan Area will also encompass habitat lands that are
conserved through BDCP actions taken in conjunction with these other regional conservation
programs. To the extent appropriate, these conservation actions will be implemented through
cooperative agreements, or-similar mechanisms, between the BDCP Implementation Office and
local agencies, interested non-governmental organizations, landowners, or other parties.

To accommodate the range of conservation measures necessary to meet the goals and objectives
of the BDCP, the scope of the Plan Area may be expanded during the implementation of the
Plan. The flexibility to expand the boundaries of the Plan during plan implementation will allow
for greater opportunity to maximize conservation benefits associated with the measures set out in

* The BDCP Planning Agreement, recognized the likelihood that the BDCP Conservation Strategy would include actions that would be
implemented outside of the Statutory Delta to further advance the goals and objectives of the plan
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Introduction Chapter 1

the Conservation Strategy. Adjustments to the Plan Area, however, would occur only under
certain defined circumstances and within identified areas, as set out in the Conservation Strategy.

Because the SWP and CVP water infrastructure is operated as an integrated system, the effects of
implementing the BDCP will extend beyond the Delta, both upstream and downstream, and will
implicate water operational parameters as well as species and their habitats. Therefore, the
BDCP effects analysis (Chapter 5 Effects Analysis) takes into account these upstream and
downstream effects, both positive and negative, to ensure that the overall effects of the BDCP
are sufficiently described, analyzed and addressed. Areas potentially affected by the
implementation of the BDCP located outside of the geographic scope of the plan, have been
included in the analysis of effects to ensure that all of the potential effects within the “action
area,” as defined by Section 7 of the ESA, have been adequately assessed.

1.4.2 Natural Communities

Natural communities are distinct and reoccurring assemblages of plants and animals associated
with specific physical environmental conditions and ecological processes. A natural community
occurs across a landscape where similar ecological conditions exist. The Wildlife and Natural
Areas Conservation Act defines natural community as “a distinct, identifiable, and recurring
association of plants and animals that are ecological interrelated” (California Fish and Game Code
subsection 2702[d]). Individual species occur within the context of natural communities and it is
within these communities that species interact with other species and the physical environment.
The NCCPA states that the purpose of natural community conservation planning is “to sustain and
restore those species and their habitat ...that are necessary to maintain the continued viability of
those biological communities impacted by human changes to the landscape.” *

To adequately address the natural communities in the Delta that support covered species and
native biodiversity, the BDCP includes measures that sustain and enhance ecological processes
and provide for the protection and restoration of a broad range of natural communities.
Conservation measures have been designed to improve ecological functions and restore species
habitat in the following natural communities:

e Tidal Perennial Aquatic;

e Tidal Mudflat;

e Tidal Brackish Emergent Wetland;

e Tidal Freshwater Emergent Wetland,;

e Valley/Foothill Riparian;

e Nontidal Perennial Aquatic;

e Nontidal Freshwater Perennial Emergent Wetland:;

*4 Fish & Game Code § 2801(h)(i).
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Introduction Chapter 1

e Alkali Seasonal Wetland Complex;

e Vernal Pool Complex;

e Other Natural Seasonal Wetland;

e Managed Wetland;

e Grassland; and

e Inland Dune Scrub.
Although not considered a natural community, cultivated crop!<1ds are nonetheless taken into
account in the BDCP Conservation Strategy because, in cert un .. ances, they provide value as
habitat for covered species. Cultivated croplands addresse ' by the L *CP have been divided into
subtypes, each of which provide varying benefits to dificient covered s, - cies or groups of
covered species. These cultivated cropland subtypes are as follows:

o Alfalfa;

e lIrrigated Pasture;

e Rice;

e Other cultivated crops;

e Orchards; and

e Vineyards.

Collectively, the coverc natural communities en. xmnass the habitat used by covered species
within the Plan Area.

1.4.3 Coveicd Spec s

Thie ESA and the NCCPA ¢ forth speciiic criteria that must be satisfied to support the issuance
of regulatory authorizations' at provide for the incidental take of species. The term “covered
species” refers to those speci  for which incidental take authorizations may be issued under the
BDCP pursuant '« state and *-deral endangered species laws. The proposed BDCP covered
species are identificc in Tabie 1-2.

The BDCP seeks regulatory coverage for those species that will potentially be adversely affected
by those activities covered by the Plan. As such, the list of species proposed for coverage is
limited to those species currently protected under state or federal wildlife laws, and those species
that are likely to receive the protection of those laws in the future. The list of covered species is
not intended to include all species that occur within the Plan Area or all species and habitats that
will directly or indirectly benefit from implementation of the BDCP. Rather, the covered species
list reflects the range of species for which regulatory authorizations are needed under state and/or
federal law for any take associated with the activities covered by the BDCP. Species not covered
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Introduction Chapter 1

under the BDCP will benefit from the measures that provide for the conservation of natural
communities that encompass both common and rare species.

1.4.3.1 Species Evaluated for Coverage

The species evaluated for potential coverage under the BDCP include a broad range of fish and
wildlife species that are likely to occur within the geographic scope of the Plan and are currently
considered to be rare, sensitive, threatened or imperiled, or likely to be so in the future
(Appendix C, Evaluation of Species Considered for Coverage). Many of the species on the list
have been granted protected or special status, including those that hiave heen listed under the
state and/or federal endangered species acts or other laws or re_iations. This list further
included species that have been recognized by the scientific comri. ity as warranting concern
due to their rarity or ecological importance. Among the speries inclu. d on the list are those
with the following special status:

o Listed as threatened or endangered under the ESA,

e Proposed or candidates for listing under ESA;

e Listed as threatened or endangered under CESA;

e Candidates for listing under CESA,

e California species of special concern identit: ' DFG;

e California fully pirotecied species under € alifornia Fish & Game Code sections 3511
(birds), 4700 (inammalsj, 5050 (reptiles and amphibians), and 5515 (fish);

e USFWS birds ¢ anservé.ion concern;
e NMFES species of cL 2rn;
e  Plants listed ac rare under the California Native Plant Protection Act (NPPA); or

« Plants included in" » California Native Plant Society (CNPS) List 1A, 1B, or 2.

1.4.3.2 ‘aluation ana Selection Criteria

The evaluation piroress reliet primarily on four criteria to determine which special-status species
would be included o1 the fist of species proposed for coverage under the BDCP. The selection
criteria, which are discussed in detail in Appendix C, Evaluation of Species Considered for
Coverage, are as follows:

e Listing status of the species.

e Likelihood that the species is present in the Plan Area or other areas within the
geographic scope.

e Potential for the species to be adversely affected by BDCP covered activities, including
the implementation of conservation measures.
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e Level of information available to determine potential impacts to species and to identify
effective conservation measures.

Those species that met all four of these criteria are proposed for coverage under the BDCP
(Table 1-2). The results of the evaluations conducted for each species are set out in Appendix C,
Evaluation of Species Considered for Coverage.

Table 1-2. BDCP Proposed Covered Species and Associated Habitats

[Note to reviewers: This table provides the current list of proposed covered species. Additional
species may be added and some of the species presented here may be removed from the covered

species list as per continuing development of the BDCP.]

Common Name/

Status (Federal/

Natural Communities Supporting Species

No. Scientific Name State/CNPS)* Habitat
Fish (11 species)
1 | Central Valley steelhead T/-I- Tidal perennial aquatic, tidal mudflat, tidal
Oncorhynchus mykiss DPS Critical brackish emergent wetiand, tida! freshwater
DPS Habitat, emergent wetland
Recovery Plan™
2 | Sacramento River winter-run E/E/- Tidal perennial aquatic, tidal mudflat, tidal
Chinook salmon ESU Critical brackish emergent wetland, tidal freshwater
Oncorhynchus tshawytscha Habitat emergent wetland
Evolutionarily Significant Unit Recover Plelm“' 12
(ESU) Y
3 | Central Valley spring-run Chinook TIT/- Tidal perennial aquatic, tidal mudflat, tidal
salmon ESU Critical brackish emergent wetland, tidal freshwater
Oncorhynchus tshawytscha Habitat, emergent wetland
ESU Recovery Plan*! **
4 | Central Valley fall- and late fall-run -SSC/- Tidal perennial aquatic, tidal mudflat, tidal
Chinook salmon Recovery Plan®® brackish emergent wetland, tidal freshwater
Oncorhynchus tshawytscha emergent wetland
Delta smelt T/TI/- Tidal perennial aquatic, tidal mudflat, tidal

5 Hypomesus transpacificus

Critical Habitat,
Recovery Plan™

brackish emergent wetland, tidal freshwater
emergent wetland

6 | Longfin smelt
Spirinchus thaleichthys

-ITl-
Recovery Plan™

Tidal perennial aquatic, tidal mudflat, tidal
brackish emergent wetland, tidal freshwater
emergent wetland

7 | Sacramento splittail
Pogonichthys. macrolepidotus

-/ISSC/-
Recovery Plan™

Tidal perennial aquatic, tidal mudflat, tidal
brackish emergent wetland, tidal freshwater
emergent wetland

8 | White sturgeon

Tidal perennial aquatic, tidal mudflat, tidal

Acipenser transmontanus -[-1- brackish emergent wetland, tidal freshwater
emergent wetland
9 | North American green sturgeon T/SSC/- Tidal perennial aquatic, tidal mudflat, tidal
Acipenser medirostris Southern DPS brackish emergent wetland, tidal freshwater
Southern DPS Proposed emergent wetland

Critical Habitat,
Recovery Plan®®

10 | Pacific lamprey
Entosphenus tridentatus

-/-/-

Tidal perennial aquatic, tidal mudflat, tidal
brackish emergent wetland, tidal freshwater
emergent wetland
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Table 1-2. BDCP Proposed Covered Species and Associated Habitats (continued)

Common Name/

Status (Federal/

Natural Communities Supporting Species

No. Scientific Name State/CNPS)* Habitat

11 | River lamprey Tidal perennial aquatic, tidal mudflat, tidal
Lampetra ayresii -/-1- brackish emergent wetland, tidal freshwater

emergent wetland

Mammals (6 species)

12 San Joaquin kit fox E/TI- Grassland, agricultural habitats
Vulpes macrotis mutica Recovery Plan’

13 Riparian woodrat E/SSC/- Valley/foothill riparian
Neotoma fuscipes riparia Recovery Plan’

14 Salt marsh harvest mouse E/E,FP/- Tidal brackish emergent wetland, managed
Reithrodontomys raviventris Recovery Plan®* | wetland, grassland

15 Riparian brush rabbit E/E/- Valley/foothill riparian

Sylvilagus bachmani riparius

Recovery Plan?

16 Townsend’s big-eared bat
Corynorhinus townsendii

-/SSCI-

All natural communities

17 Suisun shrew
Sorex ornatus sinuosus

-/SSC/-
Recovery Plan®

Tidal brackish emergent wetland, managed
wetland

Birds (12 species)

18 Tricolored blackbird
Agelaius tricolor

Tidal brackish emergent wetland, tidal
freshwater emergent wetland, valley/foothill

-/SSC/- riparian, alkali seasonal wetland complex,
managed wetland, other natural seasonal
wetland, grassland, agricultural habitats

19 Suisun song sparrow /SSC/- Tidal brackish emergent wetland, tidal

Melospiza melodia maxillaris

Recovery Plan*

freshwater emergent wetland, managed
wetland

20 Yellow-breasted chat
Icteria virens

-ISSC/-

Valley/foothill riparian

21 Least Bell's vireo
Vireo bellii pusillus

E/E/-
Recovery Plan®

Valley/foothill riparian

22 Western burrowing owl

Grassland, alkali seasonal wetland complex,

Athene cunicularia hypugaea -/SSC/- vernal pool complex, managed wetland, other
natural seasonal wetland, agricultural habitats
23 Western yellow-billed cuckoo C/E/- Valley/foothill riparian
Coccyzus americanus occidentalis
24 California least tern E/E/- Tidal perennial aquatic

Sternula antillarum browni

Recovery Plan®

25 Greater sandhill crane
Grus canadensis tabida

Agricultural habitats, alkali seasonal wetland
complex, vernal pool complex, managed

/T.FPI- wetland, other natural seasonal wetland,
grassland
26 California black rail Tidal brackish emergent wetland, tidal
o -IT,FP/- .
Laterallus jamaicensis 4 freshwater emergent wetland, nontidal
. Recovery Plan .

coturniculus freshwater perennial emergent wetland

27 California clapper rail E/E,FP/- Tidal brackish emergent wetland

Rallus longirostris obsoletus

Recovery Plan3, 4
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Table 1-2. BDCP Proposed Covered Species and Associated Habitats (continued)

Common Name/

Status (Federal/

Natural Communities Supporting Species

No. Scientific Name State/CNPS)* Habitat
Swainson’s hawk Valley/foothill riparian, agricultural habitats,
Buteo swainsoni grassland, alkali seasonal wetland complex,
28 -ITl-
vernal pool complex, managed wetland, other
natural seasonal wetland
White-tailed kite Valley/foothill riparian, agricultural habitats,
Elanus leucurus grassland, alkali seasonal wetland complex,
29 -/FP/-
vernal pool complex, managed wetland, other
natural seasonal wetland
Reptiles (2 species)
Giant garter snake Tidal perennial aquatic, tidal freshwater
Thamnophis gigas emergent wetland, nontidal perennial aquatic,
nontidal freshwater perennial emergent
T/TI- .
30 6 wetland, alkali seasonal wetland complex,
Recovery Plan
vernal pool complex, managed wetland, other
natural seasonal wetland, grassland,
agricultural habitats
Western pond turtle Tidal perennial aquatic, tidal freshwater
Actinemys (formerly Clemmys emergent wetland, tidal brackish emergent
and Emys) marmorata wetland, nontidal perennial aquatic, nontidal
31 ./SSC- freshwater perennial emergent wetland,
valley/foothill riparian, alkali seasonal wetland
complex, vernal pool complex, managed
wetland, other natural seasonal wetland,
grassland, agricultural habitats
Amphibians (3 species)
California red-legged frog Valley/foothill riparian, nontidal freshwater
Rana draytonii T/SSC/- perennial emergent wetland, tidal freshwater
i . emergent wetland, nontidal perennial aquatic,
32 Critical Habitat, .
8 managed wetland, grassland, alkali seasonal
Recovery Plan
wetland complex, vernal pool complex, other
natural seasonal wetland, agricultural habitats
33 Western spadefoot toad -/SSC/- Grassland, alkali seasonal wetland complex,
Spea hammondii 9 vernal pool complex, other natural seasonal
Recovery Plan . . .
wetland, nontidal perennial aquatic
California tiger salamander T/7)- Vernal pool complex, alkali seasonal wetland
34 Ambystoma californiense Central Valley DPS complex, other natural seasonal wetland,

Central Valley Distinct
Population Segment (DPS)

Critical Habitat

grassland

Invertebrates (8 species)

35 Lange's metalmark butterfly E/-I- Inland dune scrub
Apodemia mormo langei Recovery Plan®
36 Valley elderberry longhorn beetle T/-/- Valley/foothill riparian, grassland
Desmaocerus californicus 14
. Recovery Plan
dimorphus
37 Vernal pool tadpole shrimp E/-I- Vernal pool complex

Lepidurus packardi

Critical Habitat
Recovery Plan®
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Table 1-2. BDCP Proposed Covered Species and Associated Habitats (continued)

Common Name/

Status (Federal/

Natural Communities Supporting Species

No. Scientific Name State/CNPS)* Habitat
38 Conservancy fairy shrimp E/-I- Vernal pool complex
Branchinecta conservatio Critical Habitat
Recovery Plan®
39 Longhorn fairy shrimp E/-I- Vernal pool complex
Branchinecta longiantenna Recovery Plan®
40 Vernal pool fairy shrimp T/-/- Vernal pool complex
Branchinecta lynchi Critical Habitat
Recovery Plan®
41 Midvalley fairy shrimp -/-1- Vernal pool complex
Branchinecta mesovallensis Recovery Plan®
42 California linderiella -I-1- Vernal pool complex

Linderiella occidentalis

Recovery Plan®

Plants (21 species)

43 Alkali milk-vetch -[-/1B Vernal pool complex
Astragalus tener var. tener Recovery Plan®
44 Heartscale J-I1B Alkali seasonal wetland complex, vernal pool
Atriplex cordulata complex, grassland
45 Brittlescale /1B Alkali seasonal wetland complex, vernal pool
Atriplex depressa complex, grassland
46 San Joaquin spearscale J-/1B Alkali seasonal wetland complex, vernal pool
Atriplex joaquiniana complex, grassland
47 Slough thistle J-11B Valley/foothill riparian
Cirsium crassicaule
48 Suisun thistle E/-/1B Tidal brackish emergent wetland
Cirsium hydrophilum var. Critical Habitat
hydrophilum Recovery Plan*
49 Soft bird’s-beak E/R/IB Tidal brackish emergent wetland
Cordylanthus mollis ssp. mollis Critical Habitat
Recovery Plan*
50 Dwarf downingia /2 Vernal pool complex
Downingia pusilla
51 Delta button-celery JE/IB Alkali seasonal wetland complex, vernal pool
Eryngium racemosum complex, valley/foothill riparian, grassland
52 Contra Costa wallflower E/E/1B Inland dune scrub
Erysimum capitatum var. Critical Habitat
angustatum Recovery Plan®
53 Boggs Lake hedge-hyssop -/[E/1B Vernal pool complex
Gratiola heterosepala Recovery Plan®
54 Carquinez goldenbush J-/1B Alkali seasonal wetland complex, grassland
Isocoma arguta
55 Delta tule pea /1B Tidal brackish emergent wetland, tidal
Lathyrus jepsonii var. jepsonii R 4 freshwater emergent wetland, valley/foothill
ecovery Plan riparian
56 Legenere -/-/11B Vernal pool complex
Legenere limosa Recovery Plan®
57 Heckard’s peppergrass J-11B Vernal pool complex
Lepidium latipes var. heckardii
58 Mason’s lilaeopsis Tidal mudflats, tidal brackish emergent
Lilaeopsis masonii -/R/1B wetland, tidal freshwater emergent wetland,
valley/foothill riparian
59 Delta mudwort Tidal mudflats, tidal brackish emergent
Limosella subulata -[-12 wetland, tidal freshwater emergent wetland,

valley/foothill riparian
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Table 1-2. BDCP Proposed Covered Species and Associated Habitats (continued)

Common Name/ Status (Federal/ Natural Communities Supporting Species
No. Scientific Name State/CNPS)* Habitat
60 Antioch Dunes evening-primrose E/E/1B Inland dune scrub
Oenothera deltoides ssp. howellii Critical Habitat
Recovery Plan®®
61 Side-flowering skullcap /2 Valley/foothill riparian
Scutellaria lateriflora
62 Suisun Marsh aster Tidal brackish emergent wetland, tidal
Symphyotrichum (formerly -/-11B freshwater emergent wetland, valley/foothill
Aster lentus) lentum riparian
63 Caper-fruited tropidocarpum J-/1B Grassland

Tropidocarpum capparideum

IStatus:

Federal

E = Listed as endangered under ESA
T = Listed as threatened under ESA

C = Candidate for listing under ESA

State

E = Listed as endangered under CESA

T = Listed as threatened under CESA

R = Listed as rare under the California Native Plant Protection Act
SSC = California species of special concern

FP = Fully protected under the California Fish and Game Code

California Native Plant Society (CNPS)
1B = rare or endangered in California and elsewhere
2 = rare and endangered in California, more common elsewhere

2U.S. Fish and Wildlife Service. 1998. Recovery plan for upland species of the San Joaquin Valley, California. Region 1, Portland,
OR. 319 pp.

3U.S. Fish and Wildlife Service. 1984. Salt marsh harvest mouse and California clapper rail recovery plan. Portland, OR.

*U.S. Fish and Wildlife Service. 2009. Draft Recovery Plan for Tidal Marsh Ecosystems of Northern and Central California.
Sacramento, California. xviii+636.pp.

SU.S. Fish and Wildlife Service. 1998. Draft recovery plan for the least Bell’s vireo. U.S. Fish and Wildlife Service, Portland, OR.

139 pp.

®U.S. Fish and Wildlife Service. 1985. Recovery plan for the California least tern, Sterna antillarum browni. U.S. Fish and
Wildlife Service, Portland, OR. 112 pp.

"U.S.Fish and Wildlife Service. 1999. Draft Recovery Plan for the Giant Garter Snake (Thamnopsis gigas). U.S. Fish and Wildlife
Service, Portland, Pregon. ix+192 pp.

8U.S. Fish and Wildlife Service. 2002. Recovery Plan for the California Red-legged Frog (Rana aurora draytonii). U.S. fish and

Wildlife Service, Portland, Oregon. viii+173 pp.

°U.S. Fish and Wildlife Service. 2005. Recovery Plan for Vernal Pool Ecosystems of California and Southern Oregon. Portland,
Oregon. xxvi + 606 pages.

WOcalifornia Tiger Salamander distinct population segments are federally listed as endangered in Sonoma and Santa Barbara
counties.

“National Marine Fisheries Service. 2009. Public Draft Recovery Plan for the Evolutionarily Significant Units of Sacramento
River Winter-run Chinook Salmon and Central Valley Spring-run Chinook Salmon and the Distinct Population Segment of
Central Valley Steelhead. Sacramento Protected Resources Division. October 2009.

12National Marine Fisheries Service. 1997. NMFS Proposed Recovery Plan for the Sacramento River winter-run Chinook Salmon.
NMFS Southwest Region. Long Beach, CA.

3y.s. Fish and Wildlife Service. 1995. Sacramento-San Joaquin Delta Native Fishes Recovery Plan. U.S. Fish and Wildlife

Service, Portland, Oregon.

1%U.S. Fish and Wildlife Service. 1984. Valley elderberry longhorn beetle Recovery Plan. U.S. Fish and Wildlife Service, Portland,
Oregon. 62 pp.

5y.s. Fish and Wildlife Service. 1984. Revised recovery plan for three endangered species endemic to Antioch Dunes, California.

18y.s. Fish and Wildlife Service, Portland, Oregon
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Introduction Chapter 1

1.4.4 Covered Activities and Associated Federal Actions

The BDCP is intended to provide the basis for the issuance of regulatory authorizations under the
ESA and the NCCPA for a broad range of ongoing and anticipated activities in the Plan Area
that are associated with the operations of the SWP and the CVP, as well as for actions related to
the operation of Mirant power plants. Covered Activities and Associated Federal Actions
encompass all actions that are proposed for coverage under take authorizations that are expected
to be issued by the state and/or federal Fish and Wildlife Agencies on the basis of the BDCP.

These actions have been designated as either “Covered Activities,” which encompass those
actions that will be undertaken by non-federal parties, or “As<.c ted Federal Actions,” which
refer to those actions that are authorized, funded, or carriet out by = clamation. The BDCP
Covered Activities and Associated Federal Actions are desc.ibed in C' nter 4, Description of
Covered Activities and Associated Federal Actions.

1.4.4.1 Covered Activities

The BDCP Covered Activities consist primarily of activities related to the deveiopment and
operation of water conveyance infrastructure associated with the SWP that will occur within the
Plan Area. Specifically, those SWP-related actions covered by the BDCP involve: (1) the
operation of existing and future Delta facilities to transport and deliver water for SWP purposes;
(2) the construction of new water conveyarice infrastructure and other facilities; and (3) the
maintenance and monitoring of water infrastructure and other facilities.

The BDCP also covers the operation of the Pittsburg and Contra Costa power plants owned by
Mirant. The Plan covers activities related to the intake and discharge of water from the Delta
necessary to operate the plants as well as certain other maintenance activities required to ensure
continued proper operation of the existing facilities.

The BDCP Covered Activities also include the conservation measures described in the
Conservation Strategy for the Plan. These actions are covered by the BDCP because they may
potentialiy impact species protected under state and/or federal endangered species laws. Such
conservation actions include the restoration of aquatic and terrestrial habitats, construction of
facilities, monitoring of Covered Species, and research and study of species and habitats.

1.4.4.2 Associated Federal Actions

The BDCP associated federal actions comprise those activities that are authorized, funded, or
carried out by Reclamation within the Plan Area and relate to the operation of the CVP’s Delta
facilities. These actions include: (1) operation of existing CVP Delta facilities to convey and
export water to meet project purposes; and (2) associated maintenance and monitoring activities.
While the CVP and SWP are separate systems, the projects function in an integrated and
coordinated manner pursuant to the Coordinated Operations Agreement (COA). As such,
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Introduction Chapter 1

Reclamation and/or the CVP contractors will utilize a portion of the conveyance capacity of a
new tunnel/pipeline facility.

1.45 Permit Duration

DWR is seeking take permits from the state and federal Fish and Wildlife Agencies that remain
in effect for a term of 50 years. A 50 year term is necessary to allow for the full implementation
of the BDCP Conservation Strategy and to maximize the ecological benefits of the Plan.
Moreover, the nature and scope of the actions to be permitted require a permit duration of 50
years.

1.5 OVERVIEW OF THE PLANNING PROCESS

151 Role of the Steering Committee

The BDCP reflects input from a range of interested parties, public agencies, stakeholder groups,
independent scientists, and the general public. The development of the Plan was primarily
guided by the BDCP Steering Committee, whose membership is set out in Table 1-1, with
direction from a Management Team. The Steering Committee provided direction on a range of
technical, regulatory, and policy matters that shaped the Plan. The Management Team served
the role of establishing agendas and facilitating meetings of the Steering Committee. The state
and federal fish and wildlife agencies participated on the Steering Committee in an ex officio
capacity. The proceedings of the Steering Committee, including the schedule and notice of
meetings, topics for inclusion in meeting agendas, and the course of deliberations, were
facilitated by the California Natural Resources Agency.

The Steering Committee formed a number of standing “Working Groups” and “Technical
Teams,” as well as ad hoc groups, to focus on approaches and solutions to specific issues related
to Plan development. The focus of these groups is described below. The Working Groups dealt
primarily with broad topics related to such matters as biological goals and objectives,
conservation strategies, water conveyance, other stressors, and governance, and developed
recommendations which were presented to the Steering Committee for consideration. Each
Working Group was co-chaired by members of the Steering Committee. Technical Teams were
tasked with responsibility for developing proposed approaches to technical and scientific issues.
These teams were co-chaired by subject-matter experts who represented Steering Committee
members, and were staffed by technical experts from both inside and outside the Steering
Committee. All of these subgroups of the Steering Committee were composed of or were
informed by technical experts representing a broad range of disciplines relevant to various
aspects of plan development. Meetings of the Working Groups and Technical Teams were
noticed on the BDCP website and open to the public.
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The Working Groups and Technical Teams included the following:

e Conservation Strategy Working Group

e Biological Goals and Objectives Working Group
e Conveyance Working Group

e Other Stressors Working Group

e Implementation Structure/Governance Working Group
e Analytical Tools Technical Team

e Fish Facilities Technical Team

e Habitat and Operations Technical Team

e Habitat Restoration Program Technical Team

e Terrestrial Resources Subgroup

e Synthesis Team

e Integration Team

e Logic Chain and Metrics Technica! Groy|

152 Public Participation and Engagciment

The NCCPA requires the establisiiment of a prc cess for pubiic participation and outreach
throughout the deveic: nent of a nlan.* Similar ¢, policies governing the ESA emphasize the
importance of public inv. «emer in the developn. . of large-scale HCPs and encourage plan
participants to facilitate the  nageriient of the nuiiic.« At the initial stage of the BDCP
planning process, an outreach ¢ oaram was developed to provide the public a wide range of
opportunities to learn avout the various elements of the Plan and provide input during the course
of its development.

The BDCF Sieering Commit e was established in May 2006, and met on a regular and ongoing
basis throughcu! the plannine process. All meetings of the Steering Committee, as well as
Working Groups ¢! Techriical Teams, were open to the public. Such meetings could also be
attended by telecontc ¢, with live or archived access to presentations provided through the
internet. Initially, a group email list was compiled and used to provide Steering Committee
members and interested parties with Steering Committee meeting dates, times, and handouts.
Later, an electronic listserv was developed and maintained to ensure that interested members of
the public were notified of upcoming meetings and that draft documents pertaining to the
planning process were distributed as they became available. All documents discussed by the
Steering Committee, including its Working Groups and Technical Teams, were made available

“Fish & Game Code §2815.
“ 65 FR at X.
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Introduction Chapter 1

to the public on the BDCP website. At BDCP meetings, both oral and written public comments
were received by the Steering Committee, and those comments received in writing were posted
to the website. The notes of Steering Committee meetings also reflected comments and input
offered by the public.

Throughout the planning process, representatives of the BDCP conducted approximately 200
briefings for community organizations, local jurisdictions within and adjacent to the Plan Area,
environmental organizations, urban and agricultural water users groups, and recreational and
commercial fishing organizations. Public presentations were made throughout the state, and
information about the BDCP was regularly distributed, including updated “fact sheets”
explaining the purpose of the Plan and describing its various components. To further facilitate
the dissemination of information, the BDCP maintained a project website at:
www.baydeltaconservationplan.com. Additional public outreach and involvement activities
were conducted around major milestones in the planning process, and in compliance with NEPA
and CEQA environmental review processes.

In 2008, DWR, Reclamation, NMFS, and USFWS, the lead agencies in the CEQA and NEPA
environmental review processes, hosted ten scoping meetings throughout California. These
meetings occurred at locations within the Sacramento Valley, the primary watershed through
which stored water supplies are conveyed to and through the Delta to Project pumping facilities;
other Delta communities; the San Francisco Bay Area; the San Joaquin Valley; and Southern
California. Within the same year, DWR held eight landowner workshops in various Delta
communities that focused in particular on the Temporary Entry Permit process and on updating
these communities on the status of the BDCP planning process, and the environmental review
process associated with the plan. In addition, the California Natural Resources Agency
convened town hall meetings in Sacramento, Stockton, and Walnut Grove to further inform
Delta communities about the BDCP and to respond to questions about the broader array of public
agency efforts underway in the Delta, including the BDCP, pertaining to land use, flood
protection, ecosystem restoration and governance.

In the spring of 2009, the BDCP produced and distributed a summary update about the
development of the Plan to interested members of the public, including details of individual
conservation measures that were being considered as part of the BDCP conservation strategy.
NEPA and CEQA lead agencies also conducted 12 additional scoping meetings throughout
California, seeking public input about the scope of BDCP actions and potential alternatives to the
proposed action. Six of these scoping meetings were held in communities in or in close
proximity to the Plan Area including Brentwood, Clarksburg, Davis, Fairfield, Sacramento, and
Stockton. A Webinar was hosted in advance of these meetings to provide more in depth
information about the BDCP process and to afford individuals unable to attend the workshops in
person an opportunity to access to this information and interact with the BDCP representatives.

During the fall of 2009, after the release of a draft of a partial conservation strategy, four
technical workshops were held in the Delta communities of Brentwood, Stockton, Walnut Grove,

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page 1-32



~No ok, WwN

oo

10
11
12
13

14

15
16
17
18
19
20

21
22
23
24

25

26
27
28
29
30
31
32
33
34
35

Introduction Chapter 1

and West Sacramento to solicit input about the planning assumptions, biological rationale, and
feasibility of draft conservation measures, as well as to seek recommendations for additional or
different conservation measures. Input from the workshops was compiled and conveyed to the
BDCP Steering Committee for its consideration and posted on the BDCP website. Three fact
sheets were distributed that described the status of the Plan’s development, the draft conservation
strategy generally, and proposed water conveyance and flow and habitat restoration conservation
measures more specifically.

Throughout 2010, BDCP representatives continued to conduct community briefings throughout
the state, but primarily with organizations and local jurisdictions located within the Delta. As a
result of these ongoing briefings, important working relations iy~ were established with
community leaders, further facilitating local engagement.. n addits . informational materials
about the BDCP, including fact sheets and issue summarias, avolved ¢ r time to ensure that the
public was kept up-to-date with BDCP developments.

153 Integration of Science

The BDCP is built upon and reflects the extensive body ¢ cientific investigation, study, and
analysis of the Delta compiled over several decades,” incluc. = the results and findings of
numerous studies initiated under the CALFED Bay-Delta Sciei.  program and Ecosystem
Restoration Program, the long-term monitoring programs conducicd! by the Interagency
Ecological Program (IEP), research and monitoring concucted by state and federal resource
agencies, and research contibutions of acadeic investigaic

In addition, the BD'C Steering Committee cons Jered a number of other recent reports on the
Delta, including reports "~ the Grivernor’s Delta \ si=n Blue Ribbon Task Force (January and
October 2008) and severair . 2ericic| of the Pu iic Policy Institute of California.* Many
elements o1 the L CP conser. 'ion strategy parallel the recommendations of these other reports.

1531 Independeri Science Advisory Process

To ensure that the BDCP wt !d be based on the best scientific and commercial data available,
the Steering Committee also ought input and advice from independent scientists on the key
elements of the i 'an. Early i1l the planning process, the Steering Committee established a group
of “Science Liaisoii: " to recommend approaches to ensure an appropriate level of independent
scientific input into the cevelopment of the BDCP and to coordinate with facilitators tasked with
responsibility for arranging and overseeing the independent science process. Consistent with the
requirements of the NCCPA and the policy directives of the Five-Point Policy,* the BDCP
Steering Committee directed the facilitators to convene independent scientists at several key
stages of the BDCP planning process, enlisting well-recognized experts in ecological and
biological sciences to produce recommendations on a range of relevant topics, including

4" See The State of Bay-Delta Science (2008).
8 For example, Comparing Futures for the Sacramento-San Joaquin Delta (Public Policy Institute of California 2008).
4 65 Fed. Reg. 35242.
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approaches to conservation planning for aquatic and terrestrial species in the Delta and
developing adaptive management and monitoring programs. Among other things, the
independent scientists provided recommendations and guidance on such matters as:

e Scientifically sound conservation strategies for species and natural communities proposed
to be covered by the Plan;

e A set of reserve design principles that addresses the needs of species, landscapes,
ecosystems, and ecological processes in the Plan Area proposed to be addressed by the
Plan;

e Management principles and conservation goals that ccui he used in developing a
framework for the monitoring and adaptive manag  nent cc. ronent of the Plan; and

o |dentification of data gaps and uncertainties so that risk factors iii2y be adequately
evaluated.

Reports prepared by independent science advisors (0 the BDCF are provided i Appendix G,
Independent Science Advisors Reports.

The Steering Committee assembled five different groups o1 “ependent science advisors during
the development of the BDCP. The first group aathered in Sep.. mber 2007, to provide guidance
on approaches to planning for the conservation of aguatic species ¢iic ecosystem processes in the
Delta. Specifically, the group advised the Steering Committee on tne following elements of the
BDCP:

e The application of conservation planning arinciples within the Plan Area;

e Geographic and temporal scope of the BDC

e Addressing facets of Delta ecosysiem dynamics;

o Analytical methods used in BDCP formulation, methods of analysis; and

e /Adaptive management and monitoring considerations.

A second group of science advisors was convened in September 2008 to consider approaches to
planning for the conservation of non-aquatic resources in the Plan Area. The group provided
recommendations 1o the Steering Committee on such issues as:

e Non-aquatic species to be considered for regulatory coverage under the BDCP;

e Terrestrial natural communities that should be addressed under the BDCP;

e Landscape-level approaches to conservation planning for non-aquatic resources;

e Additional sources of information that should be developed to support the non-aquatic
resource elements of the BDCP; and

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page 1-34



N

o NO Ol W

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39

Introduction Chapter 1

e Conservation strategies that may be considered for addressing terrestrial and non-tidal
wetland communities and dependent wildlife and plant species.

The third group of science advisors met in December 2008 and focused on matters related to the
development of an adaptive management decision making process for the BDCP informed by
data and information generated by monitoring and research efforts. This group built upon
guidance on adaptive management that followed from the first of the independent science
workshops, offering more specific advice based on progress that had since been made in the
development of the BDCP.

The Delta Science Program provided assistance in assembling a fourth group of independent
science advisors in February-March 2010 and a fifth group in July-August 2010 to evaluate and
provide recommendations on the “Logic Chain” planning structure. The Logic Chain has been
proposed as a framework for linking recovery goals for covered fish species with BDCP goals,
objectives, conservation measures, monitoring, anc adaptive management. Two science reports
on the Logic Chain were prepared.

In the first report, dated March 19, 2010 (Appendix G5), the group assessed the value of the
Logic Chain as a tool, its internal consisiency, and next steps for input of information into the
Logic Chain. The group stated that the Lcgic Chain was a useful tool for clearly articulating and
linking goals, objectives, actions, and outcomes, but recommended an alternate approach that
clarifies the links in the chain and reduces araas of ariviguity; distinguish between order-of-
magnitude approximations of goals and objectives that are acceptable in early planning and the
more detailed descrirtions developed later; frai ie projected outcomes as testable hypotheses
linked to specificCoii rvation measures; use me ics to evaluate the success of outcomes that
clearly link to biologica. actior:and consider tr *.dicious use of surrogate metrics; consider
constraints to imp!ementatic  of concervation megsures; consider the potential impacts of system
dynamics, variatioi, and chang aver time; aiid provide more detail to the adaptive management
framework. As next sicio. the group recommended developing logic chains for a few species
inftally; leaving recovery  hal deveiopment to responsible regulatory agencies; focusing on
developiment of the BDCP L :logical goals and objectives; and convening a workshop to develop
monitoring metrics.

In the second repo: ' dated /# ugust 23, 2010 and revised September 6, 2010 (Appendix G6 and
G7), the group assescec ihie populated logic chains to evaluate internal logic, measurability, and
linkages, and consistericy in approach; recommended alternative strategies and metrics for goals
and objectives and alternative ways of framing goals and objectives to be more practicable; and
provided advice on constructing an integrated monitoring program linked to the logic chains.
Recommendations of this science group included: simplifying the logic chain structure to reduce
the number of objective statements and to focus on BDCP objectives; identify stressors that are
outside of BDCP management; focus BDCP objectives on measures of individual and
population-level performance, such as habitat-specific estimates of growth and survivorship,
guantitative estimates of abundance, and quantitative measures of movement and/or distribution;
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Introduction Chapter 1

take care in populating the compliance and performance monitoring actions and consider three
monitoring levels separately, the global goal, the “covered activity” level, and compliance; and
to link implementation of conservation measures, through monitoring and evaluation, to the
adaptive management program.

1.5.3.2 DRERIP Evaluation Process

The BDCP Steering Committee undertook a rigorous process to incorporate new and updated
information and to evaluate a wide variety of issues and approaches as it formulated a cohesive,
comprehensive BDCP conservation strategy. This effort included an evaluation conducted early
in 2009 by multiple teams of experts of draft BDCP conservat' i measures, using the CALFED
Bay-Delta Ecosystem Restoration Program’s (ERP) Delta © cgion osystem Restoration
Implementation Plan (DRERIP) Scientific Evaluation Process.

In October 2008, the Steering Committee developed early drafts of BDCP conservation measures
related to water operations, habitat restoration, aric other stressors. The DRERIP evaluation
process was used to evaluate these draft conservatior imeasures. The DRERIP process was
specifically developed to aid in planning and decision nmic' .9 regarding potential ecosystem
restoration projects in the Delta. The process entails engag.  teams of experts to work through
a structured, step-by-step examination ¢f the scientific efficacy © broposed restoration actions
by analyzing both potential positive and negative outcomes whicii might result from a given
action.

To conduct the DRER P evaluctions, the Steeii i\g Committec engaged 52 technical experts
assembled into five (©ms to addiess related gra nings of conservation measures. The DRERIP
Technical Team meetii.were linited to specific *achnical experts trained in the DRERIP
evaluation process. Thetv sc ted DRERIF cvaluations, from January-April 2009, on
32 draft conserva measut.  that couid b uuated using the process. The evaluations were
conducted using a sericc of peer-icviewed DRERIP ecosystem and species conceptual models
developed specifically for he Delta and additional relevant sources of information

(e.g., published literature, r. 2ntly collccted data). The conceptual models describe the current
scientific understanding rega ling how the Delta ecosystem works and were designed to serve as
a foundation 101 the evaluatic ' process. A description of the BDCP DRERIP evaluations and
evaluation resulic “re preserizd in Appendix F, DRERIP Evaluation Results.

Results include an assessment of the likely magnitude of the ecological outcomes and the
certainty of those outcomes that could be associated with implementation of each evaluated
conservation measure. However, because the DRERIP process is designed to evaluate
restoration actions independently, it does not provide for a direct assessment of the combined
magnitude and certainty of positive and negative ecological outcomes that would be associated
with the contemporaneous implementation of multiple conservation measures under BDCP. To
address this need, the Steering Committee established a Synthesis Team comprised of Steering
Committee member representatives and technical experts that participated in the DRERIP
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evaluations to conduct an assessment of the likely synergistic ecological effects of simultaneous
implementation of multiple conservation measures based on the evaluation results for individual
conservation measures. The Synthesis Team conducted the evaluation during March-April 2009
and provided recommendations to the Steering Committee for refining conservation measures,
sequencing implementation of conservation measures, and adjusting DRERIP results for
individual conservation measures based on their synergistic effects with implementation of other
conservation measures.

DRERIP evaluation results were also used to inform development of the effectiveness
monitoring for conservation measures (Section 3.6, Monitoring «:id Research Program).
DRERIP evaluation results include assessments and sources <. v certainty surrounding the
magnitude of ecological outcomes that could be expected  i1th the . nlementation of each
conservation measure. Based on these assessments, effectiveness moi. oring was developed to
collect the information necessary to address these sources of uncertainty el to inform the need
for future adjustments to conservation measures to improve their performance over time through
the BDCP adaptive management decision making process (Section 3.7, Adaptive Management
Program).

1.6 ORGANIZATION OF THE BDCP

The BDCP consists of an Executive Summary, 12 chapters, and 14 appendices. Specifically, the
plan includes the followino components:

The BDCP includes an executive summary, which provides an overview of the BDCP, including
descriptions of the background, purpose, covered activities, conservation strategy, and approach to
plan implementation. Chapter 1 sets the context for the development of the BDCP, including the
purpose and scope of the plan, the planning and conservation goals and objectives, and the
expected regulatory outcomes. Chapter 1 also describes the process that guided the development
of the Plan. Chapter 2 describes existing environmental conditions within the Plan Area, providing
the context in which the BDCP and iis various elements have been developed. Chapter 3 sets out
the BDCF conservation strategy, including the biological goals and objectives of the Plan,
approach tc conservation adopted by the Plan, the range of conservation measures for aquatic and
terrestrial species and habitats, and the monitoring and adaptive management plans.

Chapter 4 identifies the activities proposed for regulatory coverage, including existing and future
actions. Chapter 5 includes an analysis of the beneficial and adverse effects of the BDCP on
covered natural communities and covered species. The chapter also describes the indirect effects
resulting from the implementation of the BDCP conservation strategy and the covered activities.
Chapter 6 addresses matters relating to the implementation of the BDCP, including the schedule
for the implementation of actions, the reporting process to ensure compliance, regulatory
assurances anticipated by the entities seeking authorizations, measures to address changed
circumstances, and the approach to unforeseen circumstances. Chapter 7 sets out a governance
structure to ensure successful long-term implementation of the Plan. Chapter 8 estimates the
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costs of Plan implementation and identifies the sources of funding that will be relied on to
implement the Plan.

Chapter 9 sets out the alternatives to take that were developed and considered and the reasons
why they were not adopted. Chapter 10 describes the independent science advisory process and
the recommendations provided by these scientists. Chapter 11 lists the preparers of the BDCP,
and Chapter 12 lists the sources cited in the Plan.
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CHAPTER 2. EXISTING ECOLOGICAL CONDITIONS

[Note to Reviewers: This is a revised version of BDCP Chapter 2, Existing Ecological
Conditions. The last draft of Chapter 2 was presented to the Steering Committee at the October
7, 2010 meeting. Revisions have been made throughout the text to address comments received, to
clarify concepts, and to bring the document up to date with the progress on various components
of the BDCP in 2010. The BDCP Steering Committee members have submitted comments to
various drafts of this chapter during development, which may or may not have been incorporated
into this November 18, 2010 draft. While the text of this chapter is subject to change and revision
as the BDCP planning process progresses, the chapter has been drafted and formatted to appear
as it may in a completed draft HCP/NCCP. Although the chapter includes declarative statements
(e.g., the Implementation Office will...), it is nonetheless a “working draft™ that will undergo
further modification based on input from the BDCP Steering Committee, state and federal
agencies, and the public.]

2.1 INTRODUCTION

This chapter describes the existing ecological conditions present in the Bay Delta Conservation
Plan (BDCP) Plan Area, including specific information to meet the requirements of the federal
Endangered Species Act (ESA) and the California Natural Community Conservation Planning
Act (NCCPA). The Plan Area encompasses approximately 858,372 acres, and includes the
statutory Delta as defined in the California Water Code, Section 12220, Suisun Marsh
(approximately 107,837 acres), and the upper Yolo Bypass (approximately 16,762 acres) (Figure
2-1).

Section 2.2, Historical Conditions, provides a brief summary of the physical and biological
conditions that were historically present within the Plan Area, as well as historical conditions
upstream and downstream of the Delta as they relate to supporting conditions of the historical
Delta. Current physical and biological conditions of the Plan Area are described in Section 2.3,
Existing Ecological Conditions, which provides descriptions of natural processes in the Plan
Area, its physical environment, and its biological communities. Section 2.4, Biological
Diversity, provides a summary of the biological diversity within the Plan Area. Appendix A,
Covered Species Accounts, contains detailed accounts of the covered species, including
information on life history characteristics, habitat requirements, and threats and stressors that are
relevant to conservation efforts and recovery goals. The ecological information presented in this
chapter and that provided in Appendix A provide support for the evaluation of the potential
effects of covered activities on proposed covered species and natural communities and for the
development of measures to address the conservation of covered species and natural
communities. Common and scientific names of species mentioned in the text are provided in
Appendix B, Common and Scientific Names of Fish, Wildlife, and Plants Mentioned in the Text.

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page-2-5



Existing Ecological Conditions Chapter 2

Figure 2-1. BDCP Plan Area Location
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2.2 HISTORICAL CONDITIONS

This section provides a brief overview of historical physical and biological environmental
conditions of the Plan Area and environmental conditions present upstream and downstream of
the Plan Area as they relate to supporting the description of conditions within the Plan Area.

2.2.1 Hydrologic and Geomorphic Conditions

Much of the broad scale geology of the Central Valley, Delta, and Suisun Marsh was formed
before the Pleistocene epoch (>2 million years ago), while finer details wrought by younger
geologic formations, including the recent uplift and movement of the Coast Range and the
deposition of broad alluvial fans along both sides of the Central Valley, formed during the
Pleistocene epoch from 2 million to 15,000 years ago (Loudeback 1951, Olmsted and Davis
1961, Lydon 1968, Shelmon 1971, Atwater et al. 1979, Marchandt and Allwardt 1981, Helley
and Harwood 1985, Sarna-Wojcicki et al. 1985, Weber-Band 1998, Unruh and Hector 1999,
Graymer et al. 2002, Weissmann et al. 2005, Unruh and Hitchcock 2009). Approximately
21,000 years ago, the last glacial maximum ended and the eustatic (worldwide) sea level began
to rise from the lowstand (lowest sea level bathymetric position or depth during a geologic time)
of -394 feet (-120 m) in a series of large meltwater pulses interspersed by periods of constant
rising elevation. The rise continued until the Laurentide ice sheet had completely melted 6,500
years ago and the rate of sea level rise slowed dramatically (Edwards 2006, Peltier and Fairbanks
2006). During this change from glacial to interglacial period, runoff brought enormous
quantities of sediment from the Sierra Nevada and Coast Range that formed alluvial fans and
altered stream channels in the Central Valley (Olmsted and Davis 1961, Shelmon 1971,
Marchandt and Allwardt 1981, Helley and Harwood 1985, Weissmann et al. 2005).

The modern Delta formed sometime between 10,000 and 6,000 years ago when the rising sea
level inundated a broad valley that occupied the Plan Area region. Despite its name, the
Sacramento-San Joaquin Delta is not simply the merging of two river deltas, but is instead an
elongated and complex network of deltas and flood basins with flow sources that include Cache
Creek, Putah Creek, Sacramento River, Mokelumne River, San Joaquin River, and Marsh Creek.
Based on current unimpaired flow estimates, the Sacramento River is the largest source of flows
and has contributed an average of 73 percent of historical inflows into the Delta; the east-side
tributaries including the Mokelumne River contribute about 6 percent, and the San Joaquin River
contributes 21 percent (Dayflow 2007). Currently, during flood stages, approximately 82
percent of flows from the Sacramento River pass through the Yolo Bypass (Roos 2006). The
flood stage flows can have many sources, including direct flows from tributaries such as the
Feather and American rivers, as well as through a system of passive and active weirs (James and
Singer 2008, Singer et al. 2008, Singer and Aalto 2009). The Yolo Bypass also serves as a
conduit for Cache Creek and Putah Creek as their waters do not reach the Sacramento River until
they pass through Cache Slough at the southern end of the Yolo Bypass. The San Joaquin River
discharges into a broad network of sloughs and channels, and the Mokelumne River delta merges

Bay Delta Conservation Plan November 18, 2010
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with the San Joaquin River delta on the eastern side of the Delta. On the southwest side of the
Delta, the Marsh Creek delta merges with the San Joaquin River delta.

While flooding has always been a regular occurrence along the Sacramento River (Thompson
1957, Thompson 1960, Thompson 1961, Thompson 1965), the natural geomorphic processes and
hydrological regimes were completely disrupted through the enormous increase in sediment and
debris supply generated by hydraulic mining operations in the central Sierra Nevada from 1853
to 1884 (Gilbert 1917, Mount 1995). Large volumes of mining sediment remain in the
tributaries today (James 2004a, 2004b). The portion of the estimated 1.5 billion cubic feet of
sediment that poured into the Sacramento Valley filled river channels and increased flooding
severity and peak flows (Gilbert 1917, Kelley 1989, Mount 1995, James 2004a, Hitchcock et al.
2005, William Lettis & Associates 2005, James 2006, CVRWQCB 2008, James and Singer
2008, James et al. 2009). In the 1900s another pulse of mining sediment was discharged into the
Sacramento River watershed (James 1999). While it is often assumed the mining sediment has
already passed through the Delta or is stored behind dams, large amounts remain within the
system (James 1999, 20044a, 2004b, 2006, James and Singer 2008, James et al. 2009). Other
Central Valley streams, such as the Cosumnes River, have been impacted to a lesser extent by
similar mining or agriculture-derived sources of sediment (Florsheim and Mount 2003). The
initial pulse of sediment made its way into the San Francisco Estuary where it filled shallow tidal
bays, but with current reduced sediment loads these sediments are being eroded and transported
into the Pacific Ocean (Cappiella et al. 1999, Ganju and Schoellhamer 2010).

Soils in the Plan Area are extremely variable in texture and chemical composition. Delta soils
away from its margins are generally a combination of peat beds in the center of islands with
relatively coarse textured inorganic sediments deposited in the channels and along the margins of
the islands (William Lettis & Associates 2005, Unruh and Hitchcock 2009, Deverel and
Leighton 2010). There are some ancient dune deposits on the islands and shoreline of the
western Delta in the vicinity of the San Joaquin River that predate the peat beds (Carpenter and
Cosby 1939, SFEI 2010). The soils in the Suisun Marsh area are generally peat or fine textured
mineral soils in and along the islands closest to Suisun Bay, and fine textured mineral soils are
found closer to the border of the marsh where it abuts the uplands. The soils of the Cache
Slough area are primarily mineral soils that are either fine-textured and of local origin, or coarse-
textured material that is a legacy of gold mining in the Sierra Nevada and streams leading from
the Sierra Nevada. The uplands north of Suisun Marsh and west of the Sacramento River are
generally alkaline clays (Mann et al. 1911, Bryan 1923, Thomasson Jr. et al. 1960, State of
California 1987, Graymer et al. 2002). The soils of the Yolo Basin are alkaline clays on the west
side, a mixture of clay, sand and peat on the bottom of the basin, and silts with sand splays on the
natural levee of the Sacramento River (Anonymous 1870, Mann et al. 1911, Andrews 1970).

The soils along the southwestern border of the Delta are sands to the north and alkaline clays to
the south (Carpenter and Cosby 1939, Natural Resources Conservation Service [NRCS] 2009,
SFEI 2010). Along the eastern border of the Plan Area, the soils are heterogeneous patches of
clays, loams, and peat (Florsheim and Mount 2003, NRCS 2009).
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It is estimated that prior to reclamation actions, nearly 60 percent of the Delta was inundated by
daily tides. The tidal portion of the Delta consisted of backwater areas, tidal sloughs, and a
network of channels that supported highly productive freshwater tidal marsh and other wetland
habitats (CALFED 2000). Similar complex drainage networks, ponds, and salt panes existed in
tidal brackish marshes in Suisun Marsh and along the north shore of east Contra Costa County
(Suisun Ecological Workgroup 2001, Brown 2004, Grossinger 2004, SFEI 2010). The soils in
these marshes were generally peat beds that accumulated and were preserved under anoxic
conditions. In contrast, soils in channels and along the higher energy channel margins of islands
tend to be comprised primarily of mineral sediment (William Lettis & Associates 2005, Unruh
and Hitchcock 2009).

Vast areas in the Delta, Yolo Basin, Suisun Marsh, and the south shore of Suisun Bay were
reclaimed (filled, leveed, diked, and drained) between the 1850s and the early 1930s, completely
transforming their physical structure (Thompson 1957, 1965, Suisun Ecological Workgroup
2001, Brown 2004, Grossinger 2004, SFEI 2010). Levee ditches were built to drain land for
agriculture, human habitation, mosquito control, and other human uses while channels were
straightened, widened, and dredged to improve shipping access to the Central Valiey and to
improve downstream water conveyance for flood control. An estimated 95 percent of original
tidal wetlands and many miles of sloughs in the Delta were removed by channelization and levee
construction (CALFED 2000).

Under natural conditions, inflows from both the Sacramento and San Joaquin rivers were much
lower from July through November compared to the December to June period (The Bay Institute
1998) and in drought periods likely lead to salinity intrusions. This difference was more dramatic
in the San Joaquin River. The San Joaquin River has an upper watershed consisting of
impermeable granitic rock that does not support dry season groundwater discharge. In contrast,
the upper watershed of the Sacramento River is composed of permeable volcanic rock. As a
result, groundwater discharge from this volcanic system historically maintained a summer base
flow at Red Bluff of approximately 4,000 cfs without which the Sacramento River would have
nearly dried up each fall (The Bay Institute 1998).

Water diversions in the San Joaquin Valley began earlier than those in the Sacramento Valley;
and by 1870, flows of the San Joaquin River were significantly reduced (DWR 1931, Jackson
and Paterson 1977). Sacramento River diversions, particularly those in late spring and summer
diversions for rice irrigation, increased dramatically from 1912 to 1929, and the combination of
significant drought periods and increased diversion during the annual low flow period resulted in
an unprecedented salinity intrusion into the Delta in the fall of 1918 (DWR 1931, Jackson and
Patterson 1977, The Bay Institute 1998, CCWD 2010). The economic impacts of these diversion-
caused salt water intrusions ultimately led to the creation of the Central Valley Project (CVP)
and the construction of dams for the release of freshwater flow to prevent salinity intrusion
(Jackson and Patterson 1977). Construction of dams and diversions on all major rivers
contributing to the Delta between the 1930s and 1960s resulted in substantial changes to Delta
hydrodynamics (The Bay Institute 1998, CCWD 2010). Four dams (Shasta, Oroville, Trinity, and
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Existing Ecological Conditions Chapter 2

Monticello) in the Sacramento Valley have a storage capacity greater than 1 million acre feet
(maf) (12 maf total); an additional four dams (New Melones, Don Pedro, New Exchequer, and
Pine Flat) with storage capacity greater than 1 maf (6.5 maf total) drain into the San Joaquin
Valley (DWR 1993).

The main effect of this upstream water development was the dampening of the seasonal high and
low flows into the Plan Area (CCWD 2010). Reclamation of the Delta and upstream water
development also accentuated salinity intrusions into the Plan Area. Current water management
regulations have reduced the annual fluctuations in salt water intrusion, but have also shifted the
boundary between fresh and salt water significantly further into the Delta (CCWD 2010). In
combination with dam construction, flood control and water operations have greatly transformed
the geometry and hydrology of the Delta, as well as for downstream locations including Suisun
Bay and Suisun Marsh (Section 2.3.2, Ecosystem Processes).

2.2.2 Biological Conditions

Prior to the Gold Rush era (c. 1850), the predominant vegetation of the Delta consisted of
bulrushes and tules (Schoenoplectus® spp.), which are adapted to the range of salinity present in
the Delta from freshwater to as high as 2 parts per thousand (ppt) in the western Delta in the later
summer (Thompson 1957, Atwater and Belknap 1980). The area was described as a vast, sea-
level “swamp” with tracts of intertidal wetland and a network of channels of various sizes. The
characterization of the historical Delta as a vast tule marsh, however, is an oversimplification
from an ecological standpoint, and fails to reflect the considerable habitat complexity and
diversity that allowed the Delta ecosystem to support such an unusually rich and diverse native
biological community (The Bay Institute 1998). Generally, the current vegetation of the Delta
correlates with the historical vegetation, and the vegetation of the tidal freshwater areas of the
central Delta down to about 18 inches below mean lower low water (MLLW) falls into two
general categories. Tules (generally Schoenopiectus californicus), cattails (Typha spp.), and
willows (Salix spp.) dominate the vegetation along the Sacramento River, while throughout the
San Joaquin River area of the Delta bulrushes (generally Schoenoplectus acutus), tules, common
reed (Phragmites australis), and willows are more often the dominant species (Atwater 1980,
Simenstad et al. 2000, Watson 2006, EDAW 2007b, Hickson and Keeler-Wolf 2007, Watson and
Byrne 2009).

Further west, from about the vicinity of Collinsville, the tidal brackish marsh vegetation is
characterized by bulrush, tules, common reed, and cattail (Culberson 2001, Suisun Ecological
Workgroup 2001, Watson and Byrne 2009, SFEI 2010). These same large species occur as clumps
in the tidal channel to the marsh plain transition zone and share that zone with many other species
such as saltgrass (Distichlis spicata), Baltic rush (Juncus balticus), and seaside arrowgrass
(Triglochin maritima). The borders of the smallest channels (first order channels and mosquito
ditches) are also habitat for Suisun thistle (Cirsium hydrophilum var. hydrophilum), which is a

! The genus was formerly Scirpus.
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BDCP covered species. The boundary between the distant edge of the transition zone and marsh
plain is gradual as there is very little change in the elevation of the marsh plain; and this is where
soft bird’s-beak (Cordylanthus mollis ssp. mollis), a BDCP covered species, occurs with
pickleweed (Sarcocornia pacifica, formerly Salicornia virginica), saltgrass, salt marsh dodder
(Cuscuta salina), and spearscale (Atriplex triangularis). The marsh plain proper is dominated by
a variable mixture of pickleweed and saltgrass.

Historically, the perimeter of the Plan Area consisted of tidal and nontidal wetlands and mudflats
that merged with upland vegetation types that included nontidal wetlands, meadows, oak
savanna, alkali grasslands, vernal pools, and alkali sink scrub. Due to their productivity and
heterogeneity, vegetation in the uplands formed complex physical habitats that consisted of
herbaceous species (grasses and dicots), shrub species (willows, blackberries [Rubus], wild roses
[Rosa]), and a mixture of tree species such as oak (Quercus), sycamore (Platanus), alder (Alnus),
walnut (Juglans), and cottonwood (Populus). Mammals using these upland habitats included
tule elk (Cervus canadensis nannodes), mule deer (Odocoileus hemionus), pronghorn
(Antilocapra americana), grizzly (Ursus arctos), coyote (Canis latrans), American badger
(Taxidea taxus), ground squirrel (many spp.), pocket gopher (Thomomys), cottontail (Sylvilagus
audubonii), and black-tailed jackrabbit (Lepus californicus) in drier areas (Grinnell et al. 1937,
Thompson 1957). Much of this flora and fauna was severely reduced with reclamation and the
development of agriculture that began in the early 1850s.

High tule productivity combined with the rich organic sediments of the basins along the
Sacramento and San Joaquin rivers and the channels and channel-to-marsh plain transition zones
of Suisun Marsh provided large amounts of organic matter support for the aquatic food web.
This organic matter input probably resulted in abundant biomass of zooplankton (detritivores,
scavengers, and filter-feeding planktivores) (The Bay Institute 1998). The large and complex
food web also likely supported an abundant assemblage of fishes.

Because the Delta environment and its fish species assemblage has changed significantly and
was not documented prior to the changes, there is limited knowledge of the ecology of native
fishes in the past (Moyle 2002). It is known that the historical assemblage of fish in the Delta
was very different from the current assemblage. For example, thicktail chub was driven to
extinction in the 1950s, most likely due to marsh reclamation impacts and the introduction of
nonnative fish species (Schulz and Simons 1973). Also, the Sacramento perch, once very
abundant in sloughs off main channels, was extirpated from the Delta for the same reasons
(Rutter 1908). Conversely, a large number of nonnative species of fish have been deliberately
introduced (e.g., striped bass [Morone saxatilis], channel catfish [Ictalurus punctatus], and
largemouth bass [Micropterus salmoides]), or introduced into the system as cast offs (e.g.,
goldfish [Carassius auratus auratus]). Further, the abundance of many species of native fish
was much greater historically than currently. For example, Chinook salmon (Oncorhynchus
tshawytscha) were once very abundant throughout the Delta and Sacramento and San Joaquin
rivers and tributaries, but today their abundance is low for many reasons (Appendices A2
through A4). The freshwater range of anadromous fish, such as salmonids (Salmonidae) and
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sturgeon (Acipenser) was much greater historically before the construction of dams, and the
degradation of suitable habitat below dams significantly reduced the extent of spawning habitat.
Fish likely fed on dominant crustaceans, such as the mysid Neomysis, the amphipod Corophium,
and cyclopoid copepods (Moyle 2002), which have been replaced as dominant species by
multiple nonnative copepod species, including Limnoithona, Pseudodiaptomus, and
Acanthomysis (Sommer 2007).

2.3 EXISTING ECOLOGICAL CONDITIONS

2.3.1 Data Sources and Natural Community Classification
2.3.1.1 Data Sources

Background data for the BDCP were collected through an extensive search of various sources
including current scientific literature, reports, technical documents, agency maintained data
(e.g., CALFED Interagency Ecological Program, California Department of Fish and Game
[DFG], and DWR), and BDCP documents (e.g., BDCP Independent Science Advisors Report
[Reed et al. 2007]). A full list of sources of background data used for this report is provided in
Chapter 12, References. Where data were not available, or where significant uncertainties were
identified through initial data gathering and synthesis, technical experts were engaged to provide
unpublished data and best professional scientific judgment. Various technical experts
participated in developing, writing, and reviewing the descriptions of the natural communities
(Section 2.3.4) and the accounts of covered species (Appendix A, Covered Species Accounts).
Citations and references pertaining to individual covered species are embedded in species
accounts in Appendix A.

Map data layers were compiled from existing spatial data sets, primarily produced by state and
federal agencies and available on their websites, or by data transfer. The sources and types of
spatial information used in this report are presented in Table 2-1.

Natural communities (Section 2.3.4) were defined and described using the CALFED Bay-Delta
Program Ecosystem Restoration Program (ERP) Volume 1 and the Multiple Species
Conservation Strategy (CALFED 2000), and were further refined and augmented by input from
DFG staff participating in the BDCP Terrestrial Resources subgroup in 2009. In addition to the
BDCP vegetation cover dataset, a vernal pool complex natural community dataset was separately
generated to more effectively capture the vernal pool complex (pools and supporting uplands)
community present within the Plan Area. Vernal pool complex areas that were deemed to have
been significantly altered were retained as a degraded vernal pool complex vegetation type
which generally falls into the grassland and the natural seasonal wetland BDCP covered natural
communities (Appendix L2, Vernal Pool Complex Mapping for the BDCP).
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Table 2-1. Spatial Data Sources

Map Layer Data Type Data Source

Physical geography/Delta legal boundary Vector CaSIL!
Land cover type/ vegetation community type Vector DFG, Yolo County, DWR
Land Use / Farmland Vector DWR, USDA®
Vernal Pool Complex Vector DWR, SSURGO?, DFG
Soils Vector NRCS®
Geology Vector USGS®
Topography/Elevation Vector/Raster DWR, USGS, cDC*
Bathymetry Raster DWR, USGS
Hydrography Vector USGS, DFG, CaSIL
Road, rail and communication infrastructure Vector CaSIL, DWR, TIGER’
Levees and major water projects Vector DWR
Water Diversions Vector DFG, DWR
Major water operations Vector DWR, CaSIL
Land Ownership Vector DWR, DFG, CPAD®
Conservation Lands Vector CPAD, DFG, CaSIL

. Solano, Sacramento, Yolo, San Joaquin,
Parcel Boundaries el Alameda, and Contra Costa counties
NAIP’ Aerial Imagery Raster USDA
Species Distribution and Habitat Range Vector DFG, USFWS

Icalifornia Spatial Information Library

2Sil Survey Geographic Database

3Natural Resources Conservation Service

“California Department of Conservation

*Topologically Integrated Geographic Encoding and Referencing
®California Protected Areas Database

"National Agriculture Imagery Program

8United States Department of Agriculture

®United States Geological Survey

2.3.1.2 Natural Community Classification in the Legal Delta

The natural communities were delineated within most of the statutory Delta portion of the Plan
Area using the Vegetation and Land Use Classification map of Sacramento-San Joaquin River
Delta and associated GIS shape files (Hickson and Keeler-Wolf 2007). Vegetation was
classified and mapped by the California Department of Fish and Game (DFG) within the legal
Delta, excluding Chipps Island and Van Sickle Island in the far western portion of the Delta,
during 2005-2006 for use in conjunction with the Delta Regional Ecosystem Restoration
Implementation Plan. Vegetation sampling was conducted using the California Native Plant
Society Rapid Assessment Protocol.

Land cover features were mapped by DFG using minimum mapping units (MMU) as follows:

e Landuse: MMU = 2 acres (minimum width of 25 meters);
e |Isolated Landuse: MMU = 1 acres (minimum width of 10 meters);

e Water: MMU =1 acre (minimum width of 10 meters);
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e Vegetation: MMU = 2 acres (minimum width of 10 meters); and

e Critical veg: MMU =1 acre (minimum width of 10 meters).

Features were occasionally mapped below MMU or minimum width because those features were
so distinct or important compared to their surroundings that omitting them would have distorted
the representation of the area.

In the area sampled, a total of 377 Rapid Assessments were conducted in the field and
subsequently used to develop a quantitative classification based on cluster analysis. A total of
52 vegetation alliances were identified by the clustering algorithm, including 45 plant
associations defined by Sawyer and Keeler-Wolf (1995). These classification units were either
directly or indirectly used to develop 129 fine-scale to mid-scale vegetation mapping units.
Mapping was undertaken using heads-up digitizing, in which polygons of vegetation were
delineated on-screen. Each polygon was then coded with both a vegetation type and one of 25
land use types. Base imagery used to map the vegetation was true color 1-foot resolution aerial
photography from spring 2002. Additional marginal areas of the mapped area were
supplemented by true color 1-meter resolution photography from summer 2005. The mapped
polygons were then compared with a fine-scale vegetation mapping product of nearby Suisun
Marsh to measure efficiency and accuracy for future mapping efforts in the Bay-Delta Region.
A more detailed description of the classification and mapping process is available in Hickson and
Keeler-Wolf (2007).

The vegetation categories produced by DFG were combined into the corresponding broad
biological community classifications used in the BDCP. Polygons from the fine-scale DFG map
were combined using GIS. The portion of the Plan Area not sampled by DFG during the Delta
mapping project was delineated by SAIC ecologists into a GIS using U.S. Department of
Agriculture National Agriculture Imagery Program 1-m resolution color aerial photography
(USDA 2005). This imagery was photographically interpreted to identify the natural
communities present in portions of the Plan Area that were not sampled by DFG.

2.3.1.3  Natural Community Classification in Suisun Marsh

Natural communities were delineated within Suisun Marsh using the Vegetation Mapping of
Suisun Marsh, Solano County California GIS dataset from 2006 (Boul and Keeler-Wolf 2008).
DFG classified and mapped vegetation within Suisun Marsh, as well as Chipps Island and Van
Sickle Island. The Manual of California Vegetation (Sawyer and Keeler-Wolf 1995) was used as
the classification protocol and is based on the National Vegetation Classification System
(Grossman et. al. 1998). The vegetation classification process described by Keeler-Wolf and
Vaghti (2000) was reapplied in 2003 and 2006 in an effort to document vegetation changes
within the Suisun Marsh. The 2006 Suisun Marsh Vegetation Mapping Change Detection GIS
dataset represents the most recent data, and thus was used to define vegetation cover occurring
within the Suisun Marsh region. It should be noted that this dataset has registration issues when
comparing it to the National Agriculture Imagery Program (NAIP) or the U.S. Geologic Survey
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(USGS) standardized regional imagery. The original dataset was developed in 1999. It involved
registering and “rubber sheeting” over 100 1:9,600 true color photos. The airphotos were
rectified to a registered SPOT base satellite image and the mapping was then tied to these
registered and mosaiced photos. Users will observe that internal alignment inconsistencies are
present when comparing the mapped land cover features to standardized imagery (e.g., USGS
Digital Orthophoto Quarter Quadrangles [DOQQ], NAIP). Currently, there is no work planned
to refine the alignment inconsistencies at this time (pers. com. T. Keeler-Wolf 2009). This
dataset represents the most comprehensive and detailed vegetation survey available for the
Suisun Marsh region.

Developing the relationships and equivalencies between the Suisun Marsh mapped vegetation
cover types and the corresponding natural community classifications used in the Plan Area
proved problematic. Science Applications International Corporation (SAIC) staff ecologists
observed that the classification of communities within the Suisun Marsh was primarily driven by
changes in species compositions due to wetland management strategies being applied in the
region. Because of the presence of these management strategies, vegetation classes could be
found to occur within multiple BDCP natural communities types. For example, the Distichlis
spicata vegetation type was often found within both the managed wetland and the tidal brackish
emergent wetland communities. Therefore, instead of developing a procedure to link the Suisun
Marsh vegetation classes to the BDCP natural communities, the spatial extents of wetland
management strategies were used to categorize the 2006 Suisun Marsh mapped vegetation.

The San Francisco Estuary Institutes’ EcoAtlas (SFEI 1998) GIS dataset provides a reasonable
estimate of land use classifications, and was used to support the categorization of the Suisun
Marsh vegetation classes into the BDCP natural communities. The SFEI EcoAtlas GIS dataset
mapped the Suisun Marsh using general categories that were loosely lumped into high elevation
tidal marsh, low/mid elevation tidal marsh, muted tidal marsh, managed marsh, diked marsh,
farmed bayland, grazed bayland, ruderal, storage basins, deep bay or ocean, shallow bay, and
tidal mudflat. These land use categories were grouped into the equivalent BDCP natural
community types (Table 2-2). DFG Suisun Marsh vegetation cover types located within any of
the EcoAtlas ‘tidal marsh’ classified areas were determined to be tidal brackish emergent
wetland. DFG Suisun Marsh vegetation cover types located within areas classified as either
“managed marsh,” “diked marsh,” or “storage basin” by the EcoAtlas dataset were determined to
be managed wetland. DFG Suisun Marsh vegetation cover types located within areas classified
as “farmed bayland” or “ruderal” by the EcoAtlas dataset were determined to be agriculture.
DFG Suisun Marsh vegetation cover types located within areas classified as “deep bay or
ocean,” “shallow bay,” or “tidal mudflat” by the EcoAtlas dataset were determined to be tidal
perennial aquatic. Lastly, DFG Suisun Marsh vegetation cover types located within areas
classified as “grazed bayland” by the EcoAtlas dataset were determined to be grasslands. The
resulting categorized Suisun Marsh vegetation dataset was then visually compared to NAIP 2005
aerial imagery by SAIC ecologists and refined as necessary (USDA- FSA 2005).
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Table 2-2. EcoAtlas Land Use Classifications and Equivalent BDCP
Natural Community Type

EcoAtlas Land Use Classification Equivalent Designation of BDCP Natural Community Type
Tidal Marsh Tidal Brackish Emergent Wetland
Managed Marsh
Diked Marsh Managed Wetland

Storage Basin

Farmed Bayland

Ruderal Agriculture
Deep Bay or Ocean
Shallow Bay Tidal Perennial Aquatic
Tidal Mudflat
Grazed Bayland Grasslands

2.3.1.4  Natural Community Classification in the Upper Yolo Bypass

The Yolo County Natural Heritage Program’s Regional VVegetation GIS dataset (TAIC 2008)
was used to define vegetation cover for the upper Yolo Bypass that extends from the north legal
Delta boundary northward to the Sacramento River. The dataset was clipped to the boundaries
established for the Yolo Bypass. The vegetation classification categories assigned to the Yolo
County dataset were evaluated by SAIC ecologists to determine the appropriate corresponding
BDCP natural community with which each vegetation category should be associated.

The Delta vegetation cover dataset, the Suisun Marsh vegetation cover dataset, and the Upper
Yolo Bypass vegetation cover dataset were merged to generate a single compilation vegetation
cover dataset for the Plan Area.

2.3.1.5 Vernal Pool Complex Dataset Development

In addition to the BDCP vegetation cover dataset, a vernal pool complex natural community
dataset was separately generated to more effectively capture vernal pool characteristics present
within the Plan Area. On the east side of the Delta, the potential region of the vernal pool
complex near Stone Lakes was identified using existing vernal pool GIS data sets, CNDDB
records, management plans, South Sacramento HCP vernal pool maps, expert knowledge, and
Google Earth aerial imagery (DWR 2007a, Kleinschmidt Associates 2008, DFG 2007, Google
Inc. 2009). The areas of the region that were not clearly impacted by intensive agriculture or
development were then inspected using Light Detection and Ranging (LiDAR) imagery to
determine the extent of ground disturbance and the presence of appropriate pool and swale
microtopography. The entire area identified within field boundaries was then digitized as vernal
pool complex. Mapping of the remainder of the Delta, Yolo Bypass, and areas along the northern
edge of Suisun Marsh was accomplished by identifying areas with alkaline soils and the
appropriate geomorphic characteristics and drainage condition. Those areas were cross-checked
through CNDDB records, maps produced for the East Contra Costa HCP/NCCP, and various
management plans and then intersected with the appropriate vegetation type.
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Google Earth and LiDAR imagery were then used to identify areas with the appropriate
microtopography (Leigh Fisher Associates 2005, DWR 2007a, DFG 2007, Google Inc. 2009).
The appropriate areas within fields, ditches, or other clear edges were classified as VVernal Pool
Complex. A few areas with vernal pool signatures that were not identified by the soil-vegetation
intersection were digitized as vernal pool complex. No MMU or scale was used during the
process as the goal was to be as inclusive as possible of these often very small features. GPS-
linked photographs taken during BDCP floristic field surveys in the spring and summer of 2009
were used to assess the accuracy of the mapping at several sites (DWR file data 2009). The
excluded areas of low quality ephemeral habitat ranged from areas with vernal pool and swale
visual signatures that display clear evidence of significant disturbance due to plowing, disking,
or leveling to areas with clearly artificial basins such as shallow agricultural ditches, depressions
in fallow fields, and areas of compacted soils in pasture. These areas were retained as a
vegetation type that generally fell within the BDCP other seasonal wetlands community. For
more detail on the vernal pool complex dataset development, see Appendix L2, Vernal Pool
Complex Mapping for the BDCP.

2.3.2 Ecosystem Processes

The ecosystems of the Plan Area are dynamic and driven by a complex set of interacting
physical, chemical, geomorphical, and biological processes that originate from internal and
external causes (Figure 2-2). These processes vary at multiple spatial and temporal scales,
typically along gradients rather than at well defined boundaries (Kimmerer 2004). Organisms
that evolved in these ecosystems are adapted to this variability as it historically existed.
Anthropogenic factors have altered the ecosystems in many ways and global climate change is
expected to alter it further.

Physical & Climatic Context
Physical
DELTA
f Ecades ECOSYSTEM
Chamical Ge:fr-:lr:}hl.‘:
Processes Processes
Biological
Processes
Anthropoganic Futuro Climat
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Figure 2-2. Ecosystem Processes in the Delta
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2.3.2.1  Aquatic Ecosystem Processes

2.3.2.1.1 Physical Processes

Major physical factors driving ecological conditions in the Plan Area include water flow,
salinity, and turbidity. The most conspicuous physical forcing factor is water flow, which varies
daily, seasonally, and annually. Water flow directly or indirectly influences nearly all other
ecosystem processes in the Plan Area. Large scale hydrodynamics in the Plan Area are driven
largely by tides, flows, water exports, cumulative effects of local diversions, and atmospheric
forcing. Local hydrodynamics are driven by water depth, channel geometry, and bathymetry at
bends and channel junctions. Local conditions are not static and the cross-sections and beds of
most Delta channels are dynamic and change in response to flow rates, wind, and other physical
drivers.

Flow patterns are driven by the interaction between upstream (freshwater) flows entering the
Delta and oceanic tides moving in and out of the Delta twice a day. While tidal flows drive the
large majority of water movement in the Delta (Kimmerer 2004), they contribute littie to net
flow out of the Plan Area. Average tidal flow rates are 170,000 cfs, but can exceed 300,000 cfs
during high tidal flow events (Mount 1995). In contrast, inflows from the upstream rivers
average an order of magnitude lower. The average daily total Delta outflow from 1955-2007
was 33,715 cfs and has been as low as 4,200 cfs during dry periods (DayFlow, unpubl. data).
While tidal influence dissipates at approximately the same location upstream on both the
Sacramento and San Joaquin rivers (at approximately river mile [rm] 50), because freshwater
inflow from the Sacramento River is much larger than inflow from the San Joaquin River
(Section 2.3.3.3, Hydrologic Conditions) a much larger tidally driven volume of water or tidal
prism moves in and out of the San Joaquin River. The overall pattern shows that hydrodynamic
processes (e.g., transport, dispersion, etc.) in the western portion of the Delta are governed
primarily by tidal exchange, while hydrodynamics in the northern and southern portions of the
Delta are governed primarily by river flow.

In the region where fresh and oceanic waters first mix a longitudinal salinity gradient is formed.
This gradient is intensively monitored and is spatially indexed by X5, which is the distance (in
kilometers [km]) from the Golden Gate Bridge at which channel bottom water salinity is 2 ppt
(Jassby et al. 1995). The spatial and temporal characteristics of this gradient vary daily and
seasonally and are driven by freshwater inflow and tidal action. The location of X, shifts
upstream during a flood tide and downstream during an ebb tide. Similarly, X; is located farther
downstream during high Delta outflows and farther upstream during periods of low outflows.
Theoretically, within the salinity gradient, an estuarine salinity field and density gradient, also
called a salt wedge, may form in which denser salt water is located at the bottom farther
upstream and freshwater is located at the surface farther downstream; however, due to turbulent
mixing, this rarely occurs in the Delta or Suisun Bay (Kimmerer 2004).

Temporal and spatial patterns in flow can directly affect the concentration and distribution of
nutrients and contaminants, water density, salinity gradients, and floodplain inundation
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frequency and duration (Kimmerer 2004). Flow patterns also directly affect the transport of
dissolved and suspended particles, including nutrients, gases, organic matter, toxics, sediment,
and organisms (Kimmerer 2002, Jassby 2008). Although concentrations of particles do not
necessarily increase with higher flows (but often do because of resuspension), the overall load
(i.e., delivery) of particles increases with higher flow rates. The residence time of particles, the
duration that they occur in a defined area, is inversely related to water flow rates. There are both
positive and negative effects of increased residence time, depending on the effect of the particle
on the biological process. Longer residence time of nutrients and organic matter may have
beneficial effects on biological processes, whereas longer residence time of toxics may have
deleterious effects on biological processes. When residence time is too great, biological
consumption of dissolved oxygen at particular depths in the water column may exceed oxygen
supply rates that are driven by atmospheric exchange processes and mixing at different depths
and lead to anoxic conditions which are lethal for many organisms. Short residence time of
nutrients and organic matter in the Delta may not provide organisms with sufficient time to use
primary and secondary production that arises from these nutrients and organic matter.

Turbidity is an indirect method for quantifying how the transmission of light through water is
attenuated by particles and dissolved substances, and is influenced primarily by suspended
sediments and secondarily by suspended and dissolved organic material and plankton (Kimmerer
2004). Although still high relative to other aguatic ecosystems, turbidity in the western region of
the Delta (in and near the Low Salinity Zone [LSZ]) has declined tenfold over the past three
decades (Lehman 2000, Kimmerer 2004). This may be due to reduced sediment supply, reduced
phytoplankton biomass, or the localized trapping of particles caused by an increase in the extent
of submerged aquatic vegetation, particularly the nonnative and highly invasive Brazilian
waterweed (Grimaldo and Hymanson 1999, Kimmerer 2004). This decrease is an indicator of
extensive changes in the aquatic food web that may be manifested in a number of ways.
Regardless of current declines in turbidity, primary productivity in the Delta is thought to be
limited due to low light transmission through the still relatively turbid water column (Cole and
Cloern 1984, Kimmerer 2004).

2.3.2.1.2 Chemical Processes

Major chemical processes driving ecological conditions in the Delta include the cycling of
nutrients, carbon, and other organic matter. Some important dissolved inorganic nutrients
include, but are not limited to, nitrogen in the form of nitrate, nitrite, and ammonium/ammonia
(chemical species varies with pH), phosphorus in the form of phosphate, and silicate (Kimmerer
2004). Dissolved organic nitrogen and phosphorus are also present in the system and can be
easily recycled by the consumption of organic material by animals and microbes. Sources of
nitrogen and phosphorus to the Delta include sewage, urban runoff, oceanic inputs, and
agricultural runoff. As noted above, it is generally accepted that, for most of the year in most
locations of the Delta, primary productivity is not nutrient-limited; instead, turbitity appears to
limit primary productivity as a result of low light levels (Section 2.3.2.5, Biological Processes)
(Cole and Cloern 1984, Kimmerer 2004). High nutrient concentrations in the Delta are not
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necessarily beneficial and can cause blooms of harmful phytoplankton species that pose risks to
both the aquatic ecosystem and humans, as has occurred in other estuaries (Anderson et al.
2002). For example, blooms of the toxic cyanobacteria, Microcystis, have increased since it was
first documented in the Delta in 2003 (Lehman et al. 2005), and the blooms may contribute to the
reduced concentrations of zooplankton (Pelagic Organism Decline [POD]) (Resources Agency et
al. 2007). However, recent work suggests that nutrient concentration explains a small percentage
of Microcystis abundance patterns (Lehman et al. 2008).

The primary sources of organic carbon for the Delta are its upstream tributaries (Jassby and
Cloern 2000). Secondary sources include local phytoplankton and bacterial production and
agricultural drainage within the Delta. Most organic carbon from agricultural drainage is derived
from peat soils (Jassby et al. 2003). Tertiary sources include discharges from wastewater
treatment plants, exports from tidal marsh areas, and possibly aquatic macrophyte production.
Benthic microalgal production, urban run-off, and other sources appear to be negligible
throughout the Delta.

Organic carbon concentrations are generally reported as particulate until below a threshold size,
where they are considered dissolved. Within the Delta, biclogical production of particulate
organic carbon is derived primarily from phytoplankton, although heterotrophic bacteria may
contribute a significant proportion of organic carbon to the food web, particularly in the Delta
and Suisun Marsh where phytoplankton biomass has declined over the past three decades (Parker
et al. 2007). Unlike particulate organic carbon, most dissolved organic carbon (i.e., extremely
small particles of organic matter) must be consumed and transformed into larger particles by
bacteria before it can be consumed by larger organisms. Since it is a transformation of existing
organic carbon and not the production of new organic carbon through photosynthesis by
cyanobacteria or phytoplankton, the bacterial transformation of dissolved organic carbon does
not add new organic carbon to the food web (Jassby et al. 2003).

Seasonally inundated floodplains such as those in the Yolo Bypass and adjacent to the Cosumnes
River provide an allochthonous (export) subsidy of organic matter to other regions of the Delta.
Some of this floodplain-generated organic carbon, such as phytoplankton, is especially labile
(available to organisms) (Jassby & Cloern 2000, Moyle et al. 2007). Also, since these
floodplains are shallower, have longer residence times, and are generally warmer than the
mainstem river, they have greater rates of phytoplankton production than do the channels of the
rivers (Sommer et al. 2001a).

The oxygen concentration of the aquatic environment is influenced by exchange with the
atmosphere, photosynthesis, aerobic and anaerobic respiration, vertical exchange, water
temperature, and wind and wave action (Kimmerer 2004). In general, the water in the channels
of the Delta is saturated (at equilibrium with the atmosphere) with dissolved oxygen in most
areas during most of the year. One common exception occurs during late summer and early fall
in the Stockton Deep Water Ship Channel (DWSC) on the San Joaquin River. At that particular
location the combination of low river flows, high concentrations of oxygen-demanding
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organisms (algae from upstream, bacterial uptake of effluent from the City of Stockton Regional
Wastewater Control Facility, and other unknown sources), and channel geometry causes rates of
biological oxygen demand to exceed rates of gas exchange with the atmosphere and results in a
sag (locally depleted concentration) in dissolved oxygen concentration in the Stockton DWSC
(Lee and Jones-Lee 2002, Kimmerer 2004, Jassby and VVan Nieuwenhuyse 2005). An oxygen
diffuser experiment is currently being conducted in the Stockton DWSC to meet Total Maximum
Daily Load (TMDL) objectives for dissolved oxygen concentrations established by the Central
Valley Regional Water Quality Control Board (2005) (above 6.0 mg/L from September 1
through November 30 and above 5.0 mg/L at all times). Low dissolved oxygen concentrations
have also been documented in Old River near the Tracy Boulevard Bridge and occur in multiple
dead-end sloughs near Stockton (e.g., Pixley Slough, Mosher Slough, and Five Mile Slough)
(CVRWQCB 2009).

Chemical processes can also be important drivers of physical process. For example, low oxygen
concentrations in areas with dense growth of tidal emergent vegetation leads to peat formation
which allows the surface of the submerged soil to accumulate peat at a rate that maintains its
surface at the same relative elevation to sea level. Prior to reclamation activities, natural peat
formation was widespread in the Plan Area, and it remains important for maintaining the
elevation of the marsh plain of Suisun Marsh. Additionally, in tidal areas of the western Delta
and Suisun Marsh, salinity levels and water and soil water oxygen concentrations are both
responsive to the frequency and timing of inundation and are the primary factors that determine
the physical structure and species composition of tidal marsh plant communities and the rate of
peat accumulation. In the Suisun Marsh, changes in salinity cause corresponding changes in
species composition, which in turn cause different rates of belowground productivity that then
leads to different rates of peat accumulation in the marsh plain (Culberson 2001, Culberson et al.
2004). Variation in peat accumulation rates is likely to result in variation in the rate the marsh
can respond to sea level rise.

2.3.2.1.3 Geomorphic Processes

Major geomorphic processes driving ecological conditions in the Delta include sediment
transport and erosion. Fluvial and tidal forces (hydrodynamics) directly influence terrestrial as
well as aquatic communities. Geomorphic attributes of the Delta are largely determined by the
interactions among sediment sources, water flow, and aquatic and terrestrial biota.

The rate of sediment transport into the Delta depends on the magnitude of upstream erosion and
downstream transport. Sediment loads increase with higher flows both because the delivery rate
is higher and because sediment concentrations in the water column increase due to greater
turbulent mixing and scour, leading to resuspension of sediment (Ruhl and Schoellhamer 2004,
McKee et al. 2006). Sediment can act as a sink of multiple biologically active materials,
including toxics such as pyrethroids and mercury that have settled into or are bound to the
sediment. These biologically active materials are then moved with resuspended sediment.
Sediment inputs in the Delta are not in equilibrium with exports to the San Francisco Bay and
Pacific Ocean, and there are active areas of erosion within the Delta (Ruhl and Schoellhamer

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page-2-21



~No ok, WwN

oo

10
11
12
13
14
15

16

17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40

Existing Ecological Conditions Chapter 2

2004, McKee et al. 2006 Cappiella et al. 1999, Ganju and Schoellhamer 2010). Local sediment
deposition occurs in low velocity waters, such as near emergent vegetation or in shallower
backwaters. These relatively stable deposits can provide suitable substrate for colonization by
plants and ultimately may develop into an emergent vegetation community that traps sediment at
greater rates by impeding flow and reducing wave energy (pers. comm. C. Simenstad 2007).
This vegetation-sedimentation feedback loop leads to gradients of natural community types that
correspond to characteristic bathymetric profiles.

Sediment yields have declined by about 50 percent since 1957 through the depletion of erodible
sediments that were deposited by mining activity in the 1800s and 1900s, sediment trapping within
reservoirs, riverbank erosion protection, levees, and altered land uses (e.g., agriculture) (James
1999, 2004a, 2004b, Wright and Schoellhamer 2004, James 2006, McKee et al. 2006, James and
Singer 2008, Singer et al. 2008, James et al. 2009, Singer and Aalto 2009, Ganju and Schoellhamer
2010). This sediment supply reduction may become particularly problematic under predicted
future climate change models as it may prevent marsh surface elevations from tracking sea level
rise (Section 2.3.2.6, Effects of Anthropogenic Influence and Future Climate Change).

2.3.2.1.4 Biological Processes

This section focuses on aquatic environments in the main channels of the tidal waters of the Delta
(biological processes for each of the BDCP communities are discussed in the Natural Communities
section [2.3.4] below). Primary and secondary productivity and energy transfer to higher trophic
levels are the biological processes that fuel the ecosystems of the Delta. In the channel waters of
the Delta, phytoplankton biomass and production are low relative to other larger estuaries around
the world (Jassby et al. 2002). Historically, chlorophyll concentration, a measure of phytoplankton
biomass, decreased significantly in each season except spring (April-June) from 1975-1995 (Jasshy
et al. 2002, 2003), and remains low (Kimmerer 2004). A major driver of this decline may be the
1986 invasion of the overbite clam (Kimmerer and Orsi 1996) (Section 2.3.2.6, Effects of
Anthropogenic Influence and Future Climate Change). There are spatial gradients within the Delta
as chlorophyll concentrations are greater in the southern and eastern Delta, presumably due to
longer residence time and greater water clarity (Kimmerer 2004).

In the absence of other factors such as the overbite clam, nutrients do not limit the development of
primary producers in the Delta; instead, light levels within the water column appear to control
primary productivity (Cole and Cloern 1984, Kimmerer 2004). Light penetration through the
water column has an inverse exponential relationship with suspended particulate matter at a given
depth. Therefore, the large majority of phytoplankton production occurs near the surface. If the
current pattern holds and water clarity continues to increase in the Delta as it has done over the past
few decades (Lehman 2000), higher phytoplankton production is expected. However, the growth
rate, depth distribution, and extent of Brazilian waterweed and other nonnative invasive aquatic
plants may respond positively to increasing water clarity due to reduced particulate matter
concentrations and their dense and extensive canopies may drive down light levels (Kimmerer
2004). High concentrations of ammonia and ammonium, which are derived primarily from
wastewater treatment plants, may also contribute to reduced productivity in the Delta and bays of
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the Plan Area by suppressing the uptake of nitrate by diatoms and phytoplankton (Dugdale et al.
2007, Dugdale 2008). It has been hypothesized that this mechanism may have contributed to the
unexplained long term decline in primary productivity in the Delta (Kimmerer 2008). Preliminary
research supports this hypothesis (Parker et al. 2010). Glibert (in press) has found evidence that
spatio-temporal patterns in ratios of ammonia, nitrate, and phosphate concentrations can explain
spatial and temporal patterns in algal functional groups (i.e., diatoms, and flagellates), and
cyanobacteria in the Delta, and may also explain zooplankton and pelagic fish abundance.

A high abundance of benthic microalgae occurs in shallow subtidal habitat and intertidal mudflats
which compose a significant portion of aquatic habitats in the Delta. \While this appears to be a
potential source of primary productivity, the actual contribution of benthic microalgae to overall
organic carbon production appears to be small (Jassby and Cloern 2000, Kimmerer 2004).

Benthic dwelling filter-feeders, particularly the overbite clam, may be responsible for major inter-
and intra-annual variation in phytoplankton abundance in the brackish water areas of the western
Plan Area. Similarly, in the freshwater areas of the central and eastern Delta the abundance of the
Asian clam is inversely related to phytoplankton biomass in subsided islands that have flooded.
Together, the combined grazing impacts of these clams may have a major influence in the Delta
food web (Lucas et al. 2002). Conversely, grazing on phytoplankton by zooplankton does not
appear to be a major sink for primary production in the Delta (Kimmerer 2004).

Within the Delta the general food web is highly complex and variable at multiple spatial and
temporal scales, and no attempt has been made to fully reconstruct it. Zooplankton play a critical
role in the food web as they represent an important link between primary producers and higher
trophic levels. Zooplankton population sizes are very dynamic at short time scales (i.e., weeks to
months) (Kimmerer 2004). They are also dynamic over longer time scales as there has been a
large decline in zooplankton abundance throughout the Delta since the mid-1970s, and it is
hypothesized that the decline is due to a combination of factors that include reduced organic
inputs, increased water exports, reduced phytoplankton biomass, and toxic substances in the
water (Kimmerer 2004).

Zooplankton community composition varies spatially where copepods are numerically dominant
in the brackish water region of the Plan Area, while cladocerans dominate the freshwater region.
In the LSZ between those two regions, macrozooplankton, including mysids and epibenthic
amphipods, are important food items for many fish species (Kimmerer 2004) as most fish species
consume zooplankton for at least part of their lives. Changes in the composition and abundance
of the zooplankton community of the Plan Area that are driven by biological invasions and
changing water conditions have forced native fish species to adapt to new prey species and
caused a reduction of overall carrying capacity of fish in the Plan Area (Bennett 2005).

Both fish and larger epibenthic invertebrates (e.g., crabs and shrimp) have complex life cycles,
and their abundances are regulated by multiple environmental factors (Kimmerer 2004). For
example, many fish species, due to their anadromous life history, respond to both oceanic and
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Delta conditions and transfer energy between both food webs. Additionally, a diverse species
assemblage of birds, mammals, amphibians, and reptiles comprise higher trophic levels of the
Delta’s aquatic food web and consume a variety of invertebrate and fish species. While
predation impacts by these species are significant, their overall impact on prey populations is
thought to be less important than other sources of mortality (Sommer 2007).

2.3.2.1.5 Effects of Anthropogenic Influence and Future Climate Change

This section focuses on aquatic environments in the main channels of the tidal waters of the Plan
Area (biological processes for each of the BDCP communities are discussed in Section 2.3.4,
Natural Communities).

Ecosystem processes within the Delta have been greatly modified by a variety of anthropogenic
influences and are predicted to continue to be modified with future sea level rise and climatic
changes. The large extent of wetland reclamation, flood control infrastructure, and channel
modifications have transformed the geometry of the Delta from one with a complex structure of
branching channels to one of interconnected channels around leveed and diked islands. These
channels have created linear and circular flow patterns that are different from the dendritic
channel structure that existed before these modifications occurred (Grossinger 2004, Grossinger
et al. 2008). Flow rates through the modified channels tend to be greater than in dendritic
channels, reducing residence time and leading to a reduction in overall productivity of the Delta.
Levees have removed important elevational gradients that historically existed at the interface
between aquatic and terrestrial ecosystems.

The construction of dams and reservoirs has dampened the variation that was present in the
historical hydrograph of the Delta and has changed the timing of flows through the Delta.
Upstream diversions reduce flows into the Delta and in-Delta diversions, including CVP/SWP
facilities and over 2,200 non-project diversions, have reduced flow out of the Delta. Operations
of the CVP and SWP facilities (including the Delta Cross Channel [DCC], Victoria Canal, and
the pumping stations) have altered in-Delta hydrodynamics by altering the direction of water
flow such that east to west flows are lower than they were historically, and north to south flows
are greater than they were historically.

Return flows from wastewater treatment plants, island drainage, and groundwater seepage have
introduced toxic substances into the Delta. Barriers and new channels that were constructed and
are operated to maintain water quality (e.g., Head of Old River barrier, and DCC) have
significantly altered flow, transport, and mixing of suspended particles, dissolved gases, and
dissolved salts in the Delta.

In conjunction with the depletion of erodible sediments from mining, riverbank protection and
levees, and altered land uses, the dams and reservoirs have also greatly reduced loads of
sediment transported to the Delta and suspended in the water column. Lower sediment load is of
particular concern in relation to future climate change because current sediment loads may be
insufficient to support a rate of accretion that will keep pace with projected sea level rise.
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Nonnative invasive species introductions and population expansions have altered a variety of
ecosystem processes in the Delta. The overbite clam has, since its introduction in 1986, had a
substantial impact on the aquatic ecosystem (Kimmerer and Orsi 1996, Kimmerer 2004) and that
impact has had a greater effect on the Delta’s food web than any other known invasion since
long-term monitoring in the Delta began. As described above, the clam has caused a loss of
summertime phytoplankton in Suisun Bay, declines in phytoplankton in the Delta, reductions in
turbidity in both regions, changes in species composition and abundance of zooplankton,
alterations of pathways and efficiencies of energy transfer through the food web, and
restructuring of the benthic community in downstream bays. Serial invasions and numerical
dominance of multiple zooplankton species (e.g., copepods and mysids) have changed the diet
composition and breadth of multiple fish species. The introductions of multiple centrarchids
species (e.g., largemouth bass and sunfishes) are thought to have directly contributed to the local
extinction of Sacramento perch in the Delta (Cohen and Carlton 1995). The introduction of two
nonnative invasive aquatic plants, water hyacinth and Brazilian waterweed, has reduced habitat
quantity and quality for many native fishes in the Plan Area. Because water hyacinth forms
dense floating mats that greatly reduce light penetration into the water column, it can
significantly reduce primary productivity in the underlying water column (NMFS 2004).
Brazilian waterweed grows along the margins of channels in dense stands that prohibit access by
native juvenile fish to shallow water habitat. In addition, the thick cover of these two invasive
plants provides excellent habitat for nonnative ambush predators, such as bass and sunfish,
which prey on native fish species. Brazilian waterweed is thought to reduce turbidity through a
reduction in water velocity, resulting in higher local particle sediment rates, which has been
hypothesized to increase predation rates on native fish (Brown and Michniuk 2007).

Toxic substances can interfere with ecosystem processes by reducing growth, reproduction, and
survival of species. Herbicide applications can locally limit phytoplankton growth and
production rates (Jassby et al. 2003). Many of the pesticides used to control agricultural pests
are also toxic to zooplankton. Other sources of flows of toxic substances in the ecosystems of
the Plan Area include wastewater treatment plants, urban run-off, and upstream sources.
Although there is considerable uncertainty regarding the effects of some of these toxics on fish,
at least three mechanisms have been identified through which toxics could affect fish. First,
direct exposure to toxics could have negative impacts on fish, especially to more vulnerable life
stages such as eggs and larvae. Second, toxic substance-induced mortality of zooplankton, a
source of food for nearly all fish species at one or more life stages, could limit food to fish
species and result in reduced growth rates, reproductive output, and survival rates. Third, the
bioaccumulation of toxics such as mercury and selenium by the overbite clam is well
documented. Because some fish (e.g., sturgeon and splittail) and aquatic birds (e.g., surf scoter,
American coot, and scaup) forage on the clam, their tissue can bioaccumulate these toxics, thus
reducing growth, reproduction, and survival (Luoma and Presser 2000).

If the reduced dry season flows into the Delta and increased sea level due to global climate
change occur as predicted by climate models, they will combine to cause salt water intrusion and
tidal influence to shift farther upstream. This shift will likely affect biological processes that are
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dependent on salinity (e.g., rearing habitat for delta native fishes). Reduced flow into the Delta
during summer and fall could lead to substantial increases in residence time during those
seasons, which would increase water temperature and reduce dissolved oxygen levels to the
detriment of native fish and other organisms. With reduced flows into and out of the Delta, toxic
substances may accumulate to a greater extent in channels during the summer and fall. The
predicted effects of global climate change are discussed in more detail in Section 2.3.3.2,
Climate.

2.3.2.2 Terrestrial Ecosystem Processes

Terrestrial ecosystems dominate the Plan Area. The present extent of the aquatic ecosystem, as
defined by the tidal perennial aquatic natural community, is a relatively small 86,240 acre
portion (11 percent) of the 858,372 acre Plan Area. Most of the terrestrial portion of the Plan
Area, however, is dominated by human-modified landscape. intensively managed agricultural
lands and managed wetlands comprise 572,623 acres (73 percent) of the Plan Area. Grassland,
which is primarily comprised of managed non-natural grasslands on Delta islands and levees,
constitutes another 62,880 acres. Together, these three human-managed communities constitute
81 percent of the Plan Area. The ecosystem processes of these communities are almost entirely
controlled by human management activities that include disturbance by tilling and disking;
regulation of the water cycle by irrigation; chemical enhancement of soil fertility with fertilizers;
and control of species composition with herbicides, pesticides, and cuitivation.

Agricultural lands retain some natural ecosystem functions. For example, flooded rice fields
provide surrogate wetland habitats for species such as the giant garter snake, a BDCP covered
species. Hay crops and some annually-cultivated crops provide important foraging habitat for
raptors. Winter-flooded croplands provide essential foraging and roosting habitat for the greater
sandhill crane, a BDCP covered species, as well as waterfowl and shore birds. Managed
wetlands provide productive seasonal wetlands interspersed with permanent wetlands. These
wetlands feed large populations of waterfowl and shorebirds through the production of seeds and
invertebrates; and their structure is managed to provide nesting and resting, or loafing areas. The
majority of the grassland natural community is managed as vacant, typically abandoned crop
lands, while a small portion is managed as a source of primary productivity to feed domestic
grazing animals and for its small herbivore productivity to sustain birds of prey.

The other terrestrial and wetland natural communities in the Plan Area support more natural
ecological processes and native species but constitute only a small portion of the Plan Area relative
to human-managed communities. The Plan Area supports 17,338 acres of valley/foothill riparian
natural community and 17,298 acres of combined tidal freshwater and tidal brackish emergent
wetlands. These three natural communities constitute 4 percent of the Plan Area. The
valley/foothill riparian natural community provides a number of ecological functions. It serves as
the hydrologic connection between terrestrial uplands and aquatic ecosystems and provides water
quality benefits by processing and filtering runoff. It is a source for organic material (e.g., falling
leaves), insect food, and woody debris in waterways, and can influence channel dynamics.
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Riparian forest and scrub provides habitat for the greatest diversity of wildlife of any community in
the Plan Area. In the Delta, these riparian functions are greatly diminished as most riparian habitat
is present on levees and within agricultural lands separated from floodplains and natural
hydrodynamics and substrates. Tidal freshwater and brackish emergent wetland communities
provide ecosystem functions as wildlife habitat, natural chemical filters, and buffers to wave
action, and also provide resources to adjacent aquatic ecosystems through their contributions of
nutrients and organic material to the shared food web. Tidal wetlands also accumulate peat, which
controls the surface elevation and productivity of the Delta’s wetlands. Tidal freshwater and
brackish emergent wetland vegetation provides rearing habitat for fish species.

Several specialized natural communities of limited distribution in the Plan Area and statewide
provide unique ecological conditions that support unique assemblages of plants and wildlife,
including many rare species that are covered species under the BDCP. These communities
include vernal pool complex, alkali seasonal wetlands complex, and inland dune scrub;
collectively they constitute approximately 1 percent of the Plan Area.

2.3.3 Physical Environment
2.3.3.1  Geomorphic Setting

The Delta, Yolo Bypass, and Suisun Marsh are the expression of numerous spatial and temporal
variations in regional and local physical processes that, in combination, have established the
hydrologic and geomorphic conditions that are present today. One of the most visually-apparent
physical features is the enormous north-south trending Central Valley that is almost completely
surrounded by mountains and has a single westerly outlet near its midpoint. In and around this
valley, tectonic activity has assembled a diverse mixture of elements and minerals, raised the
surrounding mountains, and elevated or subsided various sections of the valley floor and
regulated its connection to the ocean.

The Central Valley and its surrounding mountains are perched on the Sierra Nevada/Great Valley
tectonic microplate, which is more or less solidly attached to the North American tectonic plate to
its east. Its western boundary is being distorted by friction caused by the contrary motion of the
North American and Pacific tectonic plates as they slide past and buffet each other with the
microplate trapped in between (Argus and Gordon 2001, Fay and Humphreys 2008). The
distortion of the western margin of the microplate has led to bursts of mountain building in the
Coast Range as well as extensive networks of faults that serve to release the built up strains. Both
the Coast Range and faults are features that are expressed by the microplate through a thick
pavement of oddly shaped and sized blocks composed of shallower and younger layers of the
earth’s crust. Two of these blocks, the Suisun and the Montezuma Hills, together gave birth to the
current opening of the Central Valley to the Pacific Ocean approximately 500,000 years ago and
have maintained the opening in the face of extensive tectonic activity in the Coast Range on either
side of the gap in the mountains (Loudeback 1951, Sarna-Wojcicki et al. 1985, Weber-Band 1998).
The floor of the microplate is not uniform in thickness or rigidity and can roughly be divided into
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the subsiding south San Joaquin Valley, the stable north San Joaquin Valley, the subsiding Delta
region, and the stable Sacramento Valley (Saleeby and Foster 2004, Mikhailov et al. 2006).

The geology of the mountain ranges that surround the Central Valley is extremely complex and
beyond the scope of this document (Jennings et al. 1977, Alt and Hyndman 2000, USGS 2005).
However, generally described, the geology and rock of the bordering mountains differ when
comparing the southern San Joaquin Valley with the northern San Joaquin and Sacramento
valleys. The Sierra Nevada range to the east of southern San Joaquin Valley consists primarily
of granitic rock while the Coast Range to the west is composed of marine sedimentary rock.
Northward, the Sierra Nevada is composed of volcanic lahars near the valley floor, metamorphic
and mixed types of igneous rock in the foothills, granitic rocks in the mountains, and a cap of
volcanic rock along the crest of the Sierra Nevada. The Coast Range consists of two bands of
very different rock. Immediately along the border of the valley is the Great Valley sequence of
marine sedimentary rock whereas to the west is the Franciscan complex consisting of marine
sedimentary rock, metamorphic rock, igneous rock, and patches of volcanic rock.

Sediment is produced in the mountains and delivered to the Central Valley as locally and
regionally heterogeneous mixtures that correspond to the geology of the four mountainous
regions described above (Wakabayashi and Sawyer 2001, Curtis et al. 2005). These sediments
have different physical and chemical attributes that directly affect the geomorphology of the
rivers and streams both upstream and within the Delta, as well as the quality of the water that
they deliver to the Delta. Additionally, the rate at which the sediments are delivered to the Delta
is partially determined by whether they are detained or trapped in a subsiding region of the
Valley floor. Precipitation, which produces and transports the sediment, occurs less in the south
and varies from east to west as the parallel set of north-south trending mountain ranges along the
longitudinal axis of the valley creates precipitation shadows on their lee faces and large
orographic increases on their windward faces (Dettinger et al. 2004, National Atlas of the United
States 2009). The amount and type of precipitation intercepted by the mountains is also greatly
influenced by glacial/interglacial climatic variation and by periodic deviations from seasonal
averages. When precipitation accumulates high in the southern and north-central Sierra Nevada
as glaciers, the glaciers grind away at the granitic rock, which is delivered to the Valley as fine
material in glacial meltwaters. In contrast, during warm humid periods, chemical weathering of
the granitic rock leads to deep and unstable deposits of a sand-like material called grus that is
delivered to the valley as deep and permeable alluvial fans (Wahrhaftig 1965, Weissmann et al.
2005). In the central and northern Sierra Nevada, glacial effects have been smaller and erosion is
the primary force that delivers material from its diverse rock types to the Valley (James et al.
2002, James 2003, Curtis et al. 2005) and supplies sediment from a diversity of rock types to the
Sacramento River (Singer and Dunne 2001). Along the entire Coast Range, erosion attacks the
southern marine mudstone and sandstone, Great Valley sequence, and Franciscan complex and
delivers fine clay material and a mixture of dissolved elements (mercury, chrome, sodium,
magnesium, boron, and selenium) to the Central Valley where they settle out in broad and
relatively impermeable alkaline clay plains (U. S. Bureau of Soils 1909, California State Mining
Bureau 1918, Bryan 1923, Belitz 1988, Deverel and Gallanthine 1989, Peters 1991, Donnelly-
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Existing Ecological Conditions Chapter 2

Nolan et al. 1993, Davisson et al. 1994, Graymer et al. 1994, Graymer et al. 2002, The Natural
Heritage Institute 2003, Domagalski et al. 2004a, Domagalski et al. 2004b, Williamson et al.
2005, Hothem et al. 2007, Sommer et al. 2008).

Subtle surface and hidden subsurface factors also directly control the rate and type of sediment
and dissolved chemical delivery to the Delta. Underlying the more recent alluvium in the San
Joaquin Valley and southernmost region of the Sacramento Valley to near the Dunnigan Hills is
the thick and impermeable Corcoran clay that formed the bed of Corcoran Lake which covered
the San Joaquin Valley and southernmost Sacramento Valley until it drained through the new
opening of the Central Valley to the Pacific Ocean approximately 500,000 years ago (Thomasson
Jr. et al. 1960, Sarna-Wojcicki et al. 1985, Belitz 1988). This relatively shallow clay layer
controls groundwater/surface water interactions that affect the hydrology and selenium content
of the overlying San Joaquin River. Underlying the majority of the Sacramento Valley is the
thick and relatively permeable Tuscan Formation that was derived from volcanic ash and mud
flows (Olmsted and Davis 1961, Lydon 1968, Jennings et al. 1977, Helley and Harwood 1985,
Page 1985, USGS 2005). Because the Tuscan Formation lies on top of the surface of the lower
Sierra Nevada foothills before steeply dipping under the Sacramento Valley, and because it is
permeable, it intercepts and stores some surface flow as well as deeply percolating water from
local sources. Both the Corcoran Clay and the Tuscan Formation contain or control regional
aquifers that are used as alternatives to surface flows. Because of tectonic controls and alluvial
deposition that are associated with the Sierra Nevada, the San Joaquin River flows northward
over its sandy bed along the western border of its valley to the Delta (Weissmann et al. 2005). In
contrast, the Sacramento River shifts back and forth across its valley as it flows southward along
the Willows Fault, is deflected to the east by the subsurface Colusa Dome, and is deflected to the
east again by the delta of Cache Creek (Larsen et al. 2002, Singer 2008, Singer et al. 2008).
Gravels are largely trapped upstream of the Colusa Dome while sand and finer sediment are
carried downstream (Singer 2008).

Due to its lesser gradient, greater proportion of sand to finer sediment, and smaller flows, the San
Joaquin River is a braided river with numerous sloughs as it flows northward toward the Delta.
In contrast, the Sacramento River is bordered by broad and high natural levees that isolate it
from seven adjacent flood basins as it flows southward to the Delta, and its single channel
becomes increasingly stable as it approaches and enters the Delta (Hitchcock et al. 2005, Singer
et al. 2008). The natural levees were formed when overbank flow deposited suspended
sediment. When the deposits were made into floodplain waters at equal elevation to the main
channel, the result was steep levees with coarse material that rapidly graded into fine deposits in
the floodplain (Adams et al. 2004). Alternatively, when sediment was deposited by floodplain
waters at lower levels than the main channel, the result was more gently sloped broad levees
where sediment texture fined less rapidly (Adams et al. 2004). The banks of the levees can be
stabilized by vegetation (Thompson 1961, Stainstreet and McCarthy 1993, Larsen et al. 2002,
Adams et al. 2004) and channels or crevasses connecting the channel to the river can exist for
hundreds to thousands of years (Rowland et al. 2009). The Sacramento River levee from the
upper end of the Yolo Basin to Cache Slough has a number of crevasses with characteristic sand
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Existing Ecological Conditions Chapter 2

splays and connecting sloughs (Thompson 1960, Robertson 1987, Hitchcock et al. 2005, Singer
et al. 2008). Both Cache Creek and Putah Creek discharge into the Yolo Basin, and their waters
do not join the channel of the Sacramento River until Cache Slough near the center of the Delta.
Under historical flood conditions, the combined flow through Cache Slough was often greater
than the flow in the Sacramento River Channel and under natural conditions created a hydraulic
dam at their confluence which backed up the Sacramento River (Thompson 1960, Roos 2006,
James and Singer 2008, Singer et al. 2008). The Mokelumne River discharges into the San
Joaquin River on the eastern side of the Delta and only became tidally influenced within the last
1,000 years compared to approximately 6,000 years ago for the rest of the Delta (Shelmon 1971,
Brown and Pasternack 2005). Marsh Creek, on the southwestern edge of the delta, has migrated
back and forth across its broad alkaline clay alluvial plain and has discharged at different points
into that area of the Delta (The Natural Heritage Institute 2003, SFEI 2010).

Approximately 21,000 years ago, the last glacial maximum ended and eustatic sea level began to
rise from the lowstand of -394 feet (-120 m) in a series of large meltwater pulses interspersed by
periods of constant rising elevation until the Laurentide ice sheet had completely melted 6,500
years ago and the rate of sea level rise slowed dramatically (Edwards 2006, Peltier and Fairbanks
2006). The modern Delta formed sometime between 10,000 and 6,000 years ago when rising sea
level flooded a broad valley. The inlet elevation to the valley is constrained by river-cut notches in
the bedrock under the Carquinez Strait and the east end of Sherman Island at depths of -131 feet
(-40 m) and -121 feet (-37 m) below current sea level respectively, which are elevations that would
have been flooded by rising sea levels approximately 10,000 years ago (Shelmon 1971, Peltier and
Fairbanks 2006, Drexler et al. 2009a). Until approximately 6,700 years ago, sediment deposits in
the central and western Delta were primarily composed of mineral alluvium. Since that time, peat
has accumulated from depths of approximately -30 feet (-9 m) to the current sea level (Goman and
Wells 2000, Drexler et al. 2009a). These deposits could have only accumulated under anaerobic
conditions present in a permanently flooded Delta, likely maintained by high sea levels (Drexler et
al. 2009a). This hypothesis is supported by fluctuating levels of oceanic-derived salinity as
indicated by shifts in the dominance of aquatic plant species that are adapted to either brackish or
freshwater conditions (Goman and Wells 2000, Byrne et al. 2001, Malamud-Roam and Ingram
2004, Malamud-Roam et al. 2006, Malamud-Roam et al. 2007, Watson and Byrne 2009).

At Browns Island in the western Delta, the transition to peat was apparently interspersed with
periods dominated by fine mineral sediments, whereas peat developed abruptly and continuously
in the central Delta (Drexler et al. 2009a). Sea level would have been approximately -13 ft

(-4 m) below its current level 6,000 years ago (Peltier and Fairbanks 2006). There is currently
no explanation for the approximately 13 ft (4 m) of additional peat in the central Delta, the
difference between sea level 6,000 years ago and peat deposits that extend to a depth of
approximately -26 ft (-8 m) (Drexler et al. 2009a), although at least a portion of this difference
could be attributed to tectonic subsidence as there is a 10-ft high scarp along the Midland Fault
in this area (Unruh and Hitchcock 2009).
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Existing Ecological Conditions Chapter 2

Although the geomorphology of the Delta has often been described as a typical “bird’s foot”
delta, this description inaccurately describes the complex system of alluvial fans and flood basins
that were converted into multiple deltas when they were drowned by rising sea level and that are
visually apparent when viewing historical maps and aerial photographs (Hitchcock et al. 2005,
Grossinger et al. 2008). The complex geomorphology of sea level induced deltas is just
beginning to be studied and understood (Shelmon 1971, Blum and Torngvist 2000, Parker et al.
2008). Under these dynamic conditions, deltas can be single thread linear channels, large fans,
or complex combinations of different forms (Atwater et al. 1979, Blum and Torngvist 2000,
Hitchcock et al. 2005, Kim et al. 2009, Van Dijk et al. 2009).

Suisun Marsh lies immediately to the west of the Delta in a subsiding basin (Unruh and Hector
1999) between the bedrock notches of Carquinez Strait and Sherman island, and because the
base elevation of Suisun Bay is controlled by the bedrock notches upstream and downstream, it
probably was flooded by rising sea level at the same time as the central Delta. Two studies
conducted at Rush Ranch, which is at the northern end of the marsh and distant from the main
channel that runs from Suisun Bay to the San Francisco Bay, indicate that marsh vegetation at
that location established between approximately 3,000 and 2,500 years ago (Byrne et al. 2001,
Malamud-Roam and Ingram 2004). Suisun Marsh is unique in that its water is brackish with
salinities that have varied from fresh at its eastern end to nearly saline at its western end
depending on the combined flow volume of the Sacramento and San Joaquin rivers (Goman and
Wells 2000, Byrne et al. 2001, Malamud-Roam and Ingram 2004, Malamud-Roam et al. 20086,
Malamud-Roam et al. 2007, Watson and Byrne 2009). Additionally, flows into the north end of
the marsh from Green Valley Creek can reach 5,000 cfs and can affect the salinity of the water
both in the channels and on the marsh plain (Burau 2004). Increasing salinity levels can shift the
species composition from highly productive freshwater-adapted plants to much less productive
salt-adapted plants (Byrne et al. 2001, Culberson 2001, Boul and Keeler-Wolf 2008, Watson and
Byrne 2009), influencing the rate of peat bed development and the elevation of the marsh surface
above sea level (Culberson et al. 2004). Early charts of the marsh display classic tidal channel
geomorphology with channels interspersed with ponds and the boundary of the upper margin of
the marsh traced with salt pannes (Grossinger 2004). A salinity gradient exists as salt
accumulates in areas more distant from channels that are not flushed by the tides during the
rainless summer months (Sanderson et al. 2000, Culberson 2001, Culberson et al. 2004, Watson
and Byrne 2009). The duration of tidal inundation also affects the distribution of plant species at
the upper margin of the marsh (Culberson 2001, Watson and Byrne 2009) and establishes bare
mudflats at the lowest areas of the marsh adjacent to Suisun Bay (Cappiella et al. 1999).

The natural geomorphology of the Delta, Yolo Bypass, and Suisun Marsh has been greatly
altered by anthropogenic changes in sediment supply, flood control projects including levee
building and draining, mosquito ditches in Suisun Marsh, and by large water dam and diversion
projects throughout its watershed. The impact of the enormous pulse of sediment produced by
hydraulic mining from 1853-1884 has been well-documented (Gilbert 1917, Kelley 1989, Mount
1995, Kimmerer 2004, Shvidchenko et al. 2004, James and Singer 2008, Keller 2009), but it is
less well-known that additional mining sediment was produced between 1893-1953, and that
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Existing Ecological Conditions Chapter 2

large quantities of sediment still remain in reaches below dams (James 1999, 2006, James et al.
2009). The initial pulse of sediment increased flooding along the Sacramento River and built
extensive mudflats on the outer margin of Suisun Marsh as the sediment made its way to the San
Francisco Bay (Gilbert 1917, Kelley 1989, Mount 1995, Keller 2009). Current sediment supply
rates are too low to sustain those mudflats and other features that were created prior to the
building of large debris dams and water storage dams, and those features have been eroding for
many years (Cappiella et al. 1999, Kimmerer 2004, Wright and Schoellhamer 2004, McKee et al.
2006, Ganju and Schoellhamer 2010). Levee building has affected the Plan Area in diverse
ways. Upstream of the Delta along the Sacramento River and in the various flood basins, levee
building has both trapped and sped the delivery of sediment to the Delta (James 1999, Singer and
Dunne 2001, James 2004a, 2004b, 2006, Mikhailov et al. 2006, James and Singer 2008, Singer
2008, Singer et al. 2008, James et al. 2009, Singer and Aalto 2009). In the Delta proper, levees
and various land uses have reduced the depth of peat soils within the confines of the levees to
depths of -24 feet (-7.25 m) (Drexler et al. 2009b), which creates an enormous volume of
accommodation space that, in the event of a levee break, will bring saline and brackish water
from the west further into the Delta (Mount and Twiss 2005).

As noted above, the alluvium underlying the Sacramento-San Joaquin Delta is dominated by
Quaternary alluvial deposits in the channels and on the levees and peat beds in the center of the
islands (Figure 2-3). The peat beds, combined with historical floodwater alluvial deposits of fine
mineral particles, have provided highly fertile and productive soils to support the agriculture
industry throughout the Plan Area (Figure 2-4). The smaller extent of mineral soils, including
soils in the map units Zamora-Rincon-Capay-Brentwood, Veritas-Tinnin-Delhi, and Willows-
Waukena-Pescadero-Fresno, are located primarily along the western and southern edges of the
Plan Area (Figure 2-4).

Prior to reclamation for agriculture, much of the vegetation of the Delta (approximately 380,000
acres; 1538 km?) was dominated by tidal marshes (Atwater 1980, The Bay Institute 1998). By
1930, island reclamation was complete, and by 1980, only about 16,000 acres (65 km?) of marshes
remained (Atwater 1980, The Bay Institute 1998). Today, these areas of former tidal marshes
consist primarily of channelized waterways surrounding highly productive row-cropped
agricultural islands that are protected from flooding by over 1,300 miles (2,093 km) of levees.
Dewatering of the marshes and plowing the peat soils for farming have led to peat oxidation losses,
soil compaction, and erosion of the islands, resulting in surface subsidence. The result is that the
interiors of many Delta islands have substantially subsided and are now depressions well below the
level of the surrounding water, protected only by a ring of levees (Figures 2-5 through 2-9).
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Figure 2-3. Geology of the BDCP Plan Area

Bay Delta Conservation Plan November 18, 2010
Steering Committee Working Draft Page-2-33



Existing Ecological Conditions Chapter 2

Figure 2-4. Soil Types of the BDCP Plan Area
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Figure 2-5. Bathymetry and Elevation Data — North Delta and Upper Yolo Bypass
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Figure 2-6. Bathymetry and Elevation Data — East Delta
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Figure 2-7. Bathymetry and Elevation Data — South Delta
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Figure 2-8. Bathymetry and Elevation Data — West Delta
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Figure 2-9. Bathymetry and Elevation Data — Suisun Marsh
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2.3.3.2 Climate

The climate in the Sacramento-San Joaquin Delta region is spatially variable, but is generally
characterized as hot Mediterranean (Koppen climate classification) (McKnight and Hess 2005).
The general climate becomes milder from east to west due to marine influence as it is affected by
influxes of winds off of the Pacific Ocean.

Summers are hot with average daily highs from June through September in the upper 80s degrees
Fahrenheit (°F) to lower 90s °F with very little to no precipitation and low humidity. Heat waves
are common in summer months, during which temperatures can reach triple digits for
consecutive days. Periodically, a “Delta breeze” of cool and humid air from the ocean moves
onshore and cools the Central Valley in the vicinity of the Delta by up to 7°F (3.9 degrees
Celsius [°C]) (Pierce and Gaushell 2005). Winters are mild (average daily highs during
November through March are in the mid-50s to mid-60s °F) and wet. Approximately 80 percent
of annual precipitation occurs between November and March. The primary origin of
precipitation is the seasonal arrival of low pressure systems from the Pacific Ocean. Very dense
ground fog (tule fog) is common between periods of precipitation in the Plan Area from
November through March.

The climate of the Plan Area is predicted to change in complex ways. Although there is high
uncertainty, temperatures in the Plan Area are projected to increase at an accelerating pace from
3.6 to 9°F (2 to 5°C) by the end of the century (Cayan et al. 2009). Depending upon the general-
circulation model used, there are variable predictions for precipitation change, with most models
simulating a slight decrease in average precipitation (Dettinger 2005, California Climate Change
Center 2006). The Mediterranean seasonal precipitation experienced in the Plan Area is
expected to continue, with most precipitation falling during the winter season and originating
from North Pacific storms. Although the amount of precipitation is not expected to change
dramatically over the next century, seasonal and interannual variation in precipitation will likely
increase as it has over the past century (DWR 2006). This could lead to more intense winter
flooding, greater erosion of riparian habitats, and increased sedimentation in wetland habitats
(Field et al. 1999, Hayhoe et al. 2004).

Global sea level rise predictions vary. One model predicts that by the end of this century, global
sea level will increase by 7 to 23 inches (18 to 59 cm); with an additional 6 inches (15 cm) of sea
level rise if the rate of Greenland ice-melt intensifies (Intergovernmental Panel on Climate
Change 2007). Another model projection for sea level rise has produced mid-range estimates
from 28 to 39 inches (70 to 100 cm) by the end of this century, with a full range of variability
from 20 to 55 inches (50 to 140 cm) (Rahmstorf 2007). Recently issued U.S. Army Corps of
Engineers guidance on incorporation of sea level rise in civil works projects suggests end of
century sea level rise in the range of 20 to 59 inches (50 to 150 cm) (USACE 2009).

Predicted warmer temperatures will affect the rate of snow accumulation and melting in the
snowpack of the Sierra Nevada. Some projections predict reductions in the Sierra Nevada spring
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snowpack of as much as 70-90 percent by the end of the century (California Climate Change
Center 2006). Knowles and Cayan (2002) estimated that a projected warming of 3°F (1.6°C) by
2060 would cause the loss of one-third of the watershed’s total April snowpack, whereas a 4°F
(2.1°C) warming by 2090 would reduce April snowpack by 50 percent. The loss of snowpack is
predicted to be greater in the northern Sierra Nevada than in the southern Sierra Nevada because
of differences in the relative amounts of low- and mid-elevation snowpack (DWR 2006).
Measurements taken to track the water content of snow (snow water equivalent [SWE]) since
1930 show that peak snow mass in the Sierra Nevada has been occurring earlier in the year by
0.6 days per decade (Kapnick and Hall 2009). These predicted changes in the dynamics of the
snowpack will influence the timing, duration, and magnitude of inflow from the Sacramento and
San Joaquin River watersheds. For example, with more precipitation falling as rain instead of
snow and the snowpack melting earlier, greater peak flows will result during the rainy season
and lower flows during the dry season. Knowles and Cayan (2004) predict that inflows will
increase by 20 percent from October through February and decrease by 20 percent from March
through September. Storm surges (tidal and wind-driven) associated with the more intense
storms predicted for the future will also exacerbate Delta flooding.

2.3.3.3  Hydrologic Conditions

2.3.3.3.1 River Hydrology

The hydrology of the Plan Area is primarily influenced by freshwater inflows from the
Sacramento River from the north and the San Joaquin River from the south. East-side streams,
particularly the Mokelumne River, also contribute inflows to the Plan Area. Numerous upstream
dams and diversions greatly influence the timing and volume of water flowing into the Delta.
There are multiple upstream tributaries to the Sacramento and San Joaquin rivers that influence
flow into the Plan Area. The Feather and American rivers and many large creeks drain directly
into the Sacramento River while the Cache and Putah creeks drain into the Yolo Bypass which
joins the Sacramento River in the Cache Slough area (Figure 2-10). The Yuba and Bear rivers
drain into the Feather River before its confluence with the Sacramento River. The Calaveras,
Stanislaus, Tuolumne, Merced, and Kings rivers drain into the San Joaquin River upstream of the
Delta. The Cosumnes River drains directly into the Mokelumne River, and both drain into the
San Joaquin River after entering the Delta. In addition to the Sacramento and San Joaquin
deltas, the Mokelumne delta in some ways can be viewed as a third important river delta.

Regardless of water-year type, the large majority of unimpaired upstream flow into the Delta
originates from the Sacramento River and its tributaries, and a lesser extent originates from the
San Joaquin River and its tributaries (Figure 2-11). The Cosumnes and Mokelumne rivers and
other smaller tributaries, collectively called the “Eastside Tributaries” in Figure 2-11, contribute
only a small percentage of inflows. Upstream diversions reduce the total inflow from upstream
rivers and tributaries. Only a small proportion of water, relative to upstream flows, enters the
Plan Area through precipitation. In the 2000 Water Year, an above normal water year, nearly 70
percent of water entering the Delta passed through the system as outflow, 6 percent was
consumed within the Delta, less than 1 percent was diverted via the North Bay Aqueduct and
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Contra Costa Water Districts, and 24 percent was exported via SWP and CVP facilities (Figure
2-12). Additional water was taken upstream of the Delta in upstream diversions and reservoirs
that accounted for an additional 7525 thousand acre feet (TAF) (Governor’s Delta Vision Blue
Ribbon Task Force 2008). These values vary by water year type and the inflows associated with
the water year (Figures 2-12 and 2-13). For example, in the 2001 water year, a dry year,
approximately 54 percent of water entering the Delta passed through the system as outflow, 13
percent was consumed within the Delta, and 39 percent was exported via SWP and CVP
facilities (Figure 2-13). Because exports and in-Delta use are relatively consistent among years,
inflows affect Delta outflow most significantly, with a lower proportion of water exiting the
system as outflow during drier years and a higher proportion during wetter years.

The hydrograph of the Delta is highly variable both within and among years (Figure 2-14).
Within years, water flow is generally greatest in winter and spring with inputs of wet season
precipitation and snowpack melt from the Sierra Nevada and lowest during fall and early winter
before significant rainfall. The construction of upstream dams and reservoirs for flood protection
and water supply has dampened the seasonal variation in flow rates. Water is released from
reservoirs year-round, and flooding is much less common than it was before dam and levee
construction. As a result, the frequency of small- to moderate-sized floods has been significantly
reduced since major dam construction, although the magnitude and frequency of large floods has
not been significantly altered; additionally, because of climatic changes there have been more
large floods in the last 50 years than the previous 50 years. Among years, wet and dry periods
(defined as periods during which unimpaired runoff was above or below average, respectively,
for three or more years) occurred numerous times in the last 100 years; although the duration and
magnitude of the wet and dry periods have increased in the last 30 years, including the 6-year
drought of 1987 to 1992 and the prolonged periods of wetness in the early- to mid-1980s and the
mid- to the late-1990s (Dayflow 2007). The wet and dry periods recorded over the last 150
years, however, are less severe and shorter than the prolonged wet and dry periods of the
previous 1,000 years.

The Yolo Bypass is an important physical feature affecting river hydrology during high flow
events in the Sacramento River watershed. The bypass is a 59,280-acre engineered floodplain
that conveys flood flows from the Sacramento River, Feather River, American River, Sutter
Bypass, and western tributaries and drains (Figure 2-15) (Harrell and Sommer 2003). The leveed
Bypass protects Sacramento and other nearby communities from flooding during high water
events. Most water enters the Yolo Bypass by spilling over the Fremont and Sacramento weirs
and returns to the Sacramento River in the Delta approximately 5 miles upstream of Rio Vista.
The Yolo Bypass floods seasonally in approximately 60 percent of years (Sommer et al. 2001b)
and can convey up to 80 percent of flow from the Sacramento basin during high water events
(Sommer et al. 2001a).
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Figure 2-10. Major California Waterways Influencing the BDCP Plan Area
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Figure 2-11. Example Delta Water Balance for 1998 Water Year (Wet Water Year)
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Figure 2-12. Example Delta Water Balance for 2000 Water Year, an Above Normal Water
Year
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Figure 2-13. Example Delta Water Balance for 2001 Water Year, a Dry Water Year
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Figure 2-14. Average Monthly Flow Rates in (a) San Joaquin, (b) Mokelumne and
Cosumnes, and (c) Sacramento Rivers by Water Year Type between 1956 and 2006
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Figure 2-15. Yolo Bypass Intakes and Effluents
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2.3.34 Tides

The Delta, lower portion of the Yolo Bypass, and Suisun Marsh are tidally influenced by the
Pacific Ocean, although tidal range and influence decreases with increasing distance from the San
Francisco Bay (Kimmerer 2004, Siegel 2007). Tides are mixed semidiurnal with two highs and
two lows each day, one large magnitude high and low, and one lower magnitude high and low. A
typical diurnal range is 3.3 to 4.6 feet (1 to 1.4 m) in the western Delta (Orr et al. 2003). The entire
tidal cycle is superimposed upon the larger 28-day lunar cycle with more extreme highs and lows
during spring tides and depressed highs and lows during the neap tides. In addition, there is an
annual cycle in which tidal elevation is greatest in February and August. The multiple temporal
scales at which these cycles occur causes significant variation in draining and filling of the Delta,
and therefore, in patterns of mixing of the waters (Kimmerer 2004). Additionally, variation in sea
level can also be caused by changes in atmospheric pressure and winds.

2.3.3.4.1 Water Supply Facilities and Facility Operations

There are over 3,000 diversions that remove water from upstream and in-Delta waterways for
agricultural, municipal, and industrial uses; 722 of these are located in the mainstem San Joaquin
and Sacramento rivers and 2,209 diversions are in the Delta (Herren and Kawasaki 2001). In the
Delta, the Central Valley Project (CVP) managed by the Bureau of Reclamation and the State
Water Project (SWP) managed by DWR use the Sacramento and San Joaquin rivers and other
Delta channels to transport water from river flows and reservoir storage to two water export
facilities in the south Delta (Figure 2-16). The C.W. “Bili”” Jones Pumping Plant (herein referred
to as the Jones Pumping Plant) is operated by the CVP and the Harvey O. Banks Delta Pumping
Plant (herein referred to as the Banks Pumping Plant) is operated by the SWP. Water from these
facilities is exported for urban and agricultural water supply demands throughout the San
Joaquin Valley, Southern California, the central coast, and the southern and eastern San
Francisco Bay area.

Water enters the Banks Pumping Plant via the Clifton Court Forebay (CCF) (Figure 2-16).
Large radial arm gates control inflows to CCF during the tidal cycle to reduce approach
velocities, prevent scouring of adjacent channels, and by allowing water to enter the CCF at
times other than low tide, reducing water level fluctuation in the south Delta (USFWS 2005).
The Banks Pumping Plant operates to move water from CCF into the 440-mile (708-km)
California Aqueduct. Water in the California Aqueduct travels to O’Neill Forebay; where a
portion of the water is diverted to the joint-use SWP/CVP San Luis Reservoir for storage. The
remaining water flows southward via the joint-use San Luis Canal.

Water from Old River in the Delta is pumped by the Jones Pumping Plant into the Delta-Mendota
Canal. The Jones Pumping Plant facility does not have an associated forebay. The Delta-Mendota
Canal sends water southward, providing irrigation water along the way, towards the O’Neill
Forebay where a portion of the water is diverted into the San Luis Reservoir. The remaining water
continues in the Delta-Mendota Canal, providing irrigation water along the way, until it reaches the
Mendota Pool, where water is returned to the San Joaquin River to replenish downstream flows.
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Figure 2-16. Water Facilities in the BDCP Plan Area
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The Delta Cross Channel (DCC) is operated by the Bureau of Reclamation to improve through-
Delta flows from the Sacramento River towards the pumping facilities in the south Delta (Figure
2-16). Water is diverted into Snodgrass Slough, a tributary of the Mokelumne River, through
which it travels into the central Delta. Two large radial gates on the DCC can open or close to
control flows into the central Delta. Reasons for closure include reduction in scour in the
channels on the downstream side of the DCC, reduction in flood flows into the Mokelumne
River, and fish protection.

The Barker Slough Pumping Plant is operated by the SWP and draws water from Barker Slough
into the North Bay Aqueduct (Figure 2-16). The intake is located just upstream of where Barker
Slough empties into Lindsey Slough, which is approximately 10 miles (16 km) from the
mainstem Sacramento River. Water from the Barker Slough Pumping Plant is delivered to Napa
and Solano counties for municipal and industrial uses. The North Bay Aqueduct (NBA) is
operated by DWR as part of the SWP and delivers wholesale water to the Solano County Water
Agency and the Napa County Flood Control and Water Conservation District. The 27.6 mile
NBA extends from Barker Slough to the end of the Napa Turnout Reservoir. Water is pumped
from the Delta at the Barker Slough Pumping Plant, which is located 7 river miles upstream from
the confluence of Barker Slough with the Sacramento River in southeast Solano County. Water
is then diverted to the Travis Surge Tank where it flows by gravity through the NBA to the
Cordelia Pumping Plant.

The South Delta Temporary Barriers project consists of the installation of four rock barriers each
spring in south Delta channels: the head of Old River, Old River at Tracy, Grant Line Canal, and
Middle River. The head of Old River barrier is also installed during the fall for dissolved oxygen
reasons. The head of Old River barrier is considered a fish barrier because it is installed to keep
migrating juvenile Chinook salmon in the San Joaquin River. The other three barriers are
agricultural barriers; meaning they are installed to maintain water quality for agricultural uses in
the south Delta. The head of Old River barrier was not installed in spring of 2009 or 2010 as the
2008 USFWS Biological Opinion prohibited the installation of the barrier for the protection of
delta smelt. The rock barriers are not installed in years when San Joaquin River flows are high,
such as during 1998.

The Contra Costa Water District (CCWD) diverts water from the Delta to the Contra Costa
Canal and the Los Vagueros Reservoir using four intake locations: Rock Slough, Old River,
Mallard Slough, and Middle River (on Victoria Canal) (Figure 2-16). The Contra Costa Canal
and its pumping plants have a capacity of 350 cfs and were built by the U.S. Bureau of
Reclamation from 1937 to 1948 as part of the CVP. The Contra Costa Canal is owned by the
Bureau of Reclamation but operated and maintained by CCWD. The screened Old River Pump
Station (250 cfs capacity) was built in 1997 as part of the Los VVaqueros Project to improve water
quality for CCWD. The Old River pump station connects via pipelines to a transfer pump station
(200 cfs) used to pump water into Los Vaqueros Reservoir (100,000 af [acre feet] capacity) and
from the transfer station via gravity pipeline to the Contra Costa Canal. The screened Mallard
Slough intake (39 cfs capacity) was constructed in the 1920s and rebuilt to make it seismically
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protected in 2001. It is used primarily in winter and spring during wet periods when water
quality is sufficiently high. The screened Middle River intake and pump station (250 cfs
capacity) were completed in 2010 to provide additional operational flexibility and improved
water quality. The Middle River intake connects to the Old River Pump Station via pipe that
crosses Victoria Island and tunnels underneath Old River. The Middle River intake is used
primarily in late summer and fall to provide better water quality than is obtainable from the other
three intakes.

East Contra Costa Irrigation District provides water supplies to the city of Brentwood, portions
of Antioch and Oakley, the unincorporated community of Knightsen, and surrounding
unincorporated rural areas (Dudek 2007). The East Contra Costa Irrigation District operates a
diversion located at Indian Slough on Old River in combination with canals and pumping
stations for distribution within the service area. The primary purpose of the diversion is to
provide raw water for irrigation of agricultural lands, landscape, and recreational uses (e.g., golf
courses). The district has agreements with CCWD and City of Brentwood to make surplus water
available for municipal use.

The city of Antioch, located in eastern Contra Costa County, supplies water through diversions
directly from the San Joaquin River, raw water purchased from CCWD that is delivered through
the Contra Costa Canal, and treated water delivered through CCWD’s Multi-Purpose Pipeline
(Dudek 2007). Antioch receives approximately 85 percent of its water supplies from CCWD.
The majority (76 percent in 2004) of the water is provided for municipal/residential use, with
industrial (11 percent) and agricultural (13 percent) uses in the service area.

Byron Bethany Irrigation District provides water for agricultural, industrial, and municipal uses
to portions of Alameda, Contra Costa, and San Joaguin counties (San Joaquin County Planning
Division 2008). The district maintains two water diversions from the Delta under a pre-1914
appropriative water right and a riparian water right on Old River. Water diversions occur from
the SWP intake channel, located between the Skinner Fish Protection Facility and the Banks
Pumping Plant. Two diversions serve the Byron Division and the Bethany Division. The
District also operates a series of pumping stations and canals for water distribution.

East Bay Municipal Utility District’s Mokelumne Aqueduct traverses the Delta, carrying water
from Pardee Reservoir on the Mokelumne River to the East Bay (Figure 2-16). East Bay
Municipal Utility District, in partnership with Sacramento County, constructed a major new
diversion from the Sacramento River at Freeport. This new diversion, sized at 185 million
gallons/day capacity, will feed into the Mokelumne Aqueduct and the Vineyard Surface Water
Treatment Plant for central Sacramento County use.

There are over 2,200 water diversions in the Delta, most of which are unscreened and used for
in-Delta agriculture irrigation (Figure 2-17) (Herren and Kawasaki 2001). Industrial diversions
in the Plan Area include the Mirant Power plants at Pittsburg and Antioch. Water from these
diversions cools generators producing electric power at the plants.
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Figure 2-17. Infrastructure within the BDCP Plan Area
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Suisun Bay and Suisun Marsh are important ecosystems connected to the Delta, and habitat
conditions and facility operations in Suisun Bay and Marsh can affect ecosystem conditions in the
Delta (Figure 2-16 and Figure 2-17). A system of levees, canals, gates, and culverts in Suisun
Marsh was constructed in 1979-80 and is currently operated by DWR to lower salinity in privately
managed wetlands in the marsh. The Suisun Marsh Salinity Control Gates are composed primarily
of a set of radial gates that extend across the entire width of Montezuma Slough. The control gates
are used to reduce salinity from Collinsville through Montezuma Slough and into the eastern and
central parts of Suisun Marsh and to reduce intrusion of saltwater from downstream into the
western part of Suisun Marsh. In addition to radial gates, the Suisun Marsh Salinity Control Gates
consist of permanent barriers adjacent to the levee on either side of the channel, flashboards, and a
boat lock. The gates have been operated historically from September to May and open and close
twice a day during full operation to take advantage of tidal flows. The gates are opened during ebb
tides to allow freshwater from the Sacramento River to flow into Montezuma Slough and are
closed during flood tides to prevent higher salinity water from downstream from entering
Montezuma Slough. Gate operations have been curtailed in recent years.

2.3.3.5 Non-Water Supply Plan Area Infrastructure and Uses

The Plan Area supports a substantial amount of infrastructure related to urban development,
transportation, agriculture, recreation, energy, and other uses (Figure 2-17). Portions of six
counties are included in the legal Delta: Yolo, Sacramento, Solano, Contra Costa, Alameda, and
San Joaquin (DWR 2006).

The major land use for the Plan Area is agriculture, which represents approximately

two-thirds of all surface area. There is increasing residential, commercial, and industrial land
use in the Plan Area, most of which occurs around the periphery of the Delta. Major urban
development within the cities of Sacramento, West Sacramento, Stockton, Tracy, Antioch,
Brentwood, and Pittsburg are in the Plan Area. Small towns located wholly within the Delta
include Clarksburg, Hood, Walnut Grove, Isleton, Collinsville, Courtland, Locke, Ryde, Bethel
Island, and Discovery Bay. Much of this development occurs in the secondary zone of the Delta
(as defined in Section 12220 of the Water Code).

Several interstate highways (1-5, 1-80, 1-205/580, and 1-680) and one state highway (State Route
[SR] 99) are on the periphery of the Delta, and three state highways (SR 4, SR 12, and SR 160)
and multiple county roads cut across the Delta (Figure 2-17). Three major railways cross
through the Delta. The Plan Area contains a network of electrical transmission lines (over 500
miles [805 km]) and gas pipelines (over 100 lines). Natural gas extraction and storage is another
important Plan Area use. In addition to approximately 95 public and private marinas (Lund et al.
2007), two major ports (Stockton and Sacramento) and their associated maintained ship channels
are in the Delta. These ports can handle high tonnage (55,000 ton class) ships to move cargo to
and from the Pacific Ocean. Much of the Plan Area, including 635 miles (1022 km) of boating
waterways, is used for a variety of recreational purposes including water sports, fishing, hunting,
and wildlife viewing (Lund et al. 2007).
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2.34 Natural Communities

The natural communities in the Plan Area are tidal perennial aquatic, tidal mudflat, tidal brackish
emergent wetland, tidal freshwater emergent wetland, nontidal freshwater perennial emergent
wetland, nontidal perennial aquatic, valley/foothill riparian, grassland, alkali seasonal wetland
complex, vernal pool complex, managed wetland, other natural seasonal wetland, inland dune
scrub, and agricultural habitats (Figures 2-18 through 2-22).

The descriptions of the natural communities are generally based on broad community
descriptions that were developed for the CALFED Bay-Delta Program’s Multi-Species
Conservation Strategy (MSCS) (CALFED 2000). These broad community types were further
refined and augmented by input from DFG staff participating in the BDCP Terrestrial Resources
subgroup in 2009. In addition to the natural communities, a finer scale delineation of vegetation
within the Plan Area was used to model the habitat of covered species, based on a more detailed
land cover type classification used by DFG to prepare its Vegetation and Land Use Classification
map of the Sacramento-San Joaquin River Delta and the 2006 Vegetation Map Update for Suisun
Marsh, Solano County, California (Hickson and Keeler-Wolf 2007, Boul and Keeler-Wolf
2008). The methods used to produce maps of the natural communities are described in Section
2.3.1, Data Sources and Natural Community Classification.

A primary focus of the BDCP Conservation Strategy is habitat restoration in the tidal and
riparian natural communities of the Plan Area that support covered fish species: tidal perennial
aquatic, tidal mudflat, tidal freshwater emergent wetland, tidal brack