
Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | i 

Contents 
Page 

Executive Summary ............................................................................................................... ES-1 

Introduction ...................................................................................................................... ES-1 

Study Authorization ................................................................................................... ES-1 

Sites Project Authority ............................................................................................... ES-3 

Public Involvement .......................................................................................................... ES-4 

Project Purpose and Planning Objectives ........................................................................ ES-5 

Need for Study ........................................................................................................... ES-5 

Purpose Statement and Planning Objectives for the Feasibility Study ...................... ES-5 

Reservoir Location and Conveyance Measures ............................................................... ES-6 

Evaluation of Reservoir Locations ............................................................................. ES-7 

Evaluation of Conveyance Systems for Diversions and Releases ............................. ES-7 

Development of Alternatives ........................................................................................... ES-7 

No Project Alternative ............................................................................................... ES-12 

Cooperative Operations for Action Alternatives ....................................................... ES-12 

Ownership .................................................................................................................. ES-19 

Contracts .................................................................................................................... ES-19 

Water Rights .............................................................................................................. ES-20 

Summary of Alternative Features .............................................................................. ES-22 

Estimated Physical Accomplishments ............................................................................. ES-22 

Releases from Sites Reservoir for Water Supply and Environmental Purposes ........ ES-22 

Water Supply and Water Supply Reliability .............................................................. ES-23 



Contents 

ii | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Incremental Level 4 Refuge Water Supply ................................................................ ES-26 

Populations of Anadromous Fish and Other Aquatic Species ................................... ES-26 

Delta Water Quality Improvement............................................................................. ES-29 

Sustainable Hydropower ............................................................................................ ES-31 

Recreation .................................................................................................................. ES-31 

Flood-Damage Reduction .......................................................................................... ES-31 

Estimated Benefits and Costs........................................................................................... ES-32 

Summary of Potential Environmental Effects ................................................................. ES-35 

Plan Evaluation and Comparison ..................................................................................... ES-35 

NED Account ............................................................................................................. ES-35 

RED Account ............................................................................................................. ES-36 

EQ Account ................................................................................................................ ES-36 

OSE Account ............................................................................................................. ES-39 

Criteria for Alternative Evaluation ............................................................................ ES-39 

Project Feasibility ............................................................................................................ ES-40 

Technical Feasibility .................................................................................................. ES-40 

Environmental Feasibility .......................................................................................... ES-41 

Economic Feasibility ................................................................................................. ES-41 

Financial Feasibility ................................................................................................... ES-42 

Risk and Uncertainty........................................................................................................ ES-48 

Federal Interest................................................................................................................. ES-51 

Cooperative Operations ................................................................................................... ES-51 

Licensing for Hydropower Facilities ............................................................................... ES-51 

Feasibility Report – Next Steps ....................................................................................... ES-52 

Technical Feasibility .................................................................................................. ES-52 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | iii 

Environmental Feasibility .......................................................................................... ES-52 

Economic Feasibility ................................................................................................. ES-52 

Financial Feasibility ................................................................................................... ES-52 

Approvals and Funding .................................................................................................... ES-52 

Feasibility Report Approval ....................................................................................... ES-53 

Funding ...................................................................................................................... ES-53 

Cost-Share Partners .................................................................................................... ES-53 

Post-Authorization Activities........................................................................................... ES-53 

Indian Tribe Consultation and Coordination ............................................................. ES-53 

Environmental Compliance and Regulatory Requirements ....................................... ES-53 

Coordination and Outreach ........................................................................................ ES-56 

Pre-Construction Activities .............................................................................................. ES-56 

Implementation ................................................................................................................ ES-57 

Timeline ........................................................................................................................... ES-57 

Chapter 1 Introduction ..................................................................................................... 1-1 

Purpose Statement for Study ............................................................................................ 1-3 

Study Authorization ......................................................................................................... 1-3 

Federal Authorization for Feasibility Investigation ................................................... 1-3 

Department of Water Resources and State Authorization for Feasibility 
Investigation ............................................................................................................... 1-5 

Sites Project Authority ............................................................................................... 1-5 

California Water Commission and Water Storage Investment Program ................... 1-6 

Water Infrastructure Improvements for the Nation Act ............................................. 1-7 

Guidance in the CALFED ROD ................................................................................ 1-7 

Feasibility Study Process ................................................................................................. 1-8 

Public Scoping ................................................................................................................. 1-10 



Contents 

iv | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Study Area ....................................................................................................................... 1-11 

Extended Study Area ................................................................................................. 1-11 

Secondary Study Area................................................................................................ 1-12 

Primary Study Area.................................................................................................... 1-12 

Considerations in the Project Setting ......................................................................... 1-12 

Organization of the Feasibility Report ............................................................................. 1-13 

Chapter 2 Problems, Needs, and Opportunities ..................................................................... 2-1 

Identification Process ....................................................................................................... 2-1 

CALFED Record of Decision .................................................................................... 2-1 

Public Scoping ........................................................................................................... 2-1 

California Water Action Plan........................................................................................... 2-2 

Proposition 1, Water Quality, Supply, and Infrastructure Improvement Act of 2014 ..... 2-3 

Sustainable Groundwater Management Act .................................................................... 2-4 

Availability of Water for North-of-the-Delta Storage ..................................................... 2-5 

Problems, Needs, and Opportunities for the NODOS Investigation ............................... 2-6 

Water Supply and Water Supply Reliability .............................................................. 2-6 

Incremental Level 4 Water Supply for Wildlife Refuges .......................................... 2-10 

Sustainable Hydropower Generation ......................................................................... 2-11 

Survival of Anadromous Fish and Other Aquatic Species ........................................ 2-13 

Water Quality ............................................................................................................. 2-16 

Recreation .................................................................................................................. 2-17 

Flood-Damage Reduction .......................................................................................... 2-18 

Supplemental Flows for Emergency Response.......................................................... 2-18 

Existing Water Resources Facilities in Study Area ......................................................... 2-19 

Central Valley Project ................................................................................................ 2-19 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | v 

Colusa Basin Drain .................................................................................................... 2-21 

Glenn-Colusa Irrigation District Canal ...................................................................... 2-21 

State Water Project .................................................................................................... 2-22 

Chapter 3 Planning Objectives and Constraints and the Alternative Development 
Process ........................................................................................................... 3-1 

Planning Objectives and Constraints ............................................................................... 3-1 

Planning Objectives ................................................................................................... 3-1 

National Goals ........................................................................................................... 3-2 

California Goals ......................................................................................................... 3-2 

Planning Constraints .................................................................................................. 3-5 

Public Outreach Plan........................................................................................................ 3-5 

CALFED Evaluation of Statewide Reservoir Locations ................................................. 3-6 

Alternative Development Process .................................................................................... 3-9 

Identification and Evaluation of Measures to Address Primary Planning Objectives ..... 3-9 

Chapter 4 Potential Offstream Storage Locations ................................................................. 4-1 

Reservoir Location Descriptions...................................................................................... 4-1 

Summary of Evaluation of Potential Locations ............................................................... 4-4 

Chapter 5 Evaluation of Conveyance and Reservoir Size ..................................................... 5-1 

Development of Conveyance Measures ........................................................................... 5-1 

Conveyance from Reservoir to Service Areas or Locations with Various Water 
Resource Needs and Uses .......................................................................................... 5-3 

Initial Evaluation of Environmental Considerations of the Conveyance Measures .. 5-4 

Evaluation of Various Reservoir Sizes ............................................................................ 5-6 

Conveyance and Reservoir Measures Considered for Further Evaluation ...................... 5-7 

Chapter 6 Alternative Development ...................................................................................... 6-1 

Previous Facility and Alternative Evaluations ................................................................. 6-1 



Contents 

vi | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Sites Reservoir Alternatives ............................................................................................. 6-1 

No Action Alternative (NEPA)/No Project Alternative (CEQA) .................................... 6-4 

Action Alternatives .......................................................................................................... 6-6 

Alternative A (1.3 MAF Sites Reservoir, 2,000 cfs Delevan Pipeline for Intake 
and Release) ............................................................................................................... 6-6 

Alternative B (1.8 MAF Sites Reservoir, 1,500 cfs Delevan Pipeline for Release 
Only) .......................................................................................................................... 6-8 

Alternative C (1.8 MAF Sites Reservoir, 2,000 cfs Delevan Pipeline for Intake 
and Release) ............................................................................................................... 6-10 

Alternative D (1.8 MAF Sites Reservoir, 2,000 cfs Delevan Pipeline for Intake 
and Release, Local Considerations) ........................................................................... 6-12 

Facility Descriptions ........................................................................................................ 6-14 

Sites Reservoir ........................................................................................................... 6-14 

Sites Reservoir Inlet/Outlet Structure (All Alternatives) ........................................... 6-15 

Tunnel Connecting Inlet/Outlet Structure to Sites Pumping/Generating Plant  
(All Alternatives) ....................................................................................................... 6-15 

Sites Pumping/Generating Plant (All Alternatives) ................................................... 6-15 

Holthouse Reservoir (All Alternatives) ..................................................................... 6-16 

Red Bluff Pump Installation at the Pumping Plant (All Alternatives)....................... 6-17 

Terminal Regulating Reservoir (All Alternatives) .................................................... 6-17 

TRR Pipeline (All Alternatives) ................................................................................ 6-17 

Delevan Pipeline (All Alternatives) ........................................................................... 6-18 

Delevan Intake Pumping/Generating Plant (Alternatives A, C, and D) .................... 6-18 

Delevan Pipeline Discharge Facility (Alternative B) ................................................ 6-19 

Road Relocations and South Bridge (All Alternatives) ............................................. 6-19 

Transmission Lines, Electrical Substations, and Switchyards (All Alternatives) ..... 6-19 

Recreation Facilities (All Alternatives) ..................................................................... 6-20 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | vii 

Proposed Operations ........................................................................................................ 6-20 

Chapter 7 Alternative Evaluation........................................................................................... 7-1 

Evaluation of Physical Accomplishments ....................................................................... 7-1 

Improving System Flexibility, Water Supply, and Water Supply Reliability 
(Primary Objective) ................................................................................................... 7-4 

Incremental Level 4 Water Supply for Wildlife Refuges (Primary Objective) ......... 7-6 

Survival of Anadromous Fish and Other Aquatic Species (Primary Objective) ....... 7-6 

Delta Water Quality (Primary Objective) .................................................................. 7-8 

Sustainable Hydropower Generation (Secondary Objective) .................................... 7-11 

Recreation (Secondary Objective) ............................................................................. 7-14 

Flood-Damage Reduction (Secondary Objective) ..................................................... 7-15 

Benefits ............................................................................................................................ 7-15 

Water Supply and Water Supply Reliability Benefits (Primary Objective) .............. 7-18 

Benefits to Incremental Level 4 Water Supply for Refuges (Primary Objective) ..... 7-19 

Benefits to Anadromous Fish (Primary Objective) ................................................... 7-19 

Delta Water Quality Benefits (Primary Objective) .................................................... 7-20 

Hydropower Generation Benefits (Secondary Objective) ......................................... 7-21 

Recreation Benefits (Secondary Objective) ............................................................... 7-22 

Flood-Damage Reduction Benefits (Secondary Objective) ....................................... 7-22 

Alternative Costs .............................................................................................................. 7-23 

Feasibility Analysis .......................................................................................................... 7-24 

National Economic Development Account ............................................................... 7-24 

Regional Economic Development Account ............................................................... 7-24 

Environmental Quality Account ................................................................................ 7-27 

Other Social Effects Account..................................................................................... 7-35 

Summary of Four Accounts ....................................................................................... 7-37 



Contents 

viii | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Comparison of Alternatives ............................................................................................. 7-37 

Effectiveness .............................................................................................................. 7-37 

Efficiency ................................................................................................................... 7-38 

Acceptability .............................................................................................................. 7-39 

Completeness ............................................................................................................. 7-39 

Chapter 8 National Economic Development and Locally Preferred Alternative .................. 8-1 

Determination of Feasibility ............................................................................................ 8-1 

NED Plan ......................................................................................................................... 8-1 

Technical Feasibility .................................................................................................. 8-1 

Environmental Feasibility .......................................................................................... 8-2 

Economic Feasibility ................................................................................................. 8-2 

Financial Feasibility ................................................................................................... 8-3 

Locally Preferred Alternative (Alternative D) ................................................................. 8-21 

Technical Feasibility .................................................................................................. 8-21 

Environmental Feasibility .......................................................................................... 8-21 

Economic Feasibility ................................................................................................. 8-21 

Financial Feasibility ................................................................................................... 8-21 

Preliminary Financial Capability Analysis ................................................................ 8-27 

Chapter 9 Risk and Uncertainty ............................................................................................. 9-1 

Climate Change and Sea Level Rise ................................................................................ 9-1 

Water Supply Reliability and Demands ........................................................................... 9-3 

Energy Costs Associated with Transporting Water to the South Coast........................... 9-4 

Anadromous Fish Populations ......................................................................................... 9-5 

Declining Populations of Aquatic Species in the Delta ................................................... 9-6 

Reducing Risk Through Adaptive Management.............................................................. 9-6 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | ix 

Water System Operations Analysis ................................................................................. 9-6 

California WaterFix ................................................................................................... 9-7 

Other New Storage Projects ....................................................................................... 9-8 

Cost Estimates ............................................................................................................ 9-8 

Monetizing Project Benefits ...................................................................................... 9-8 

Chapter 10 Findings and Conclusions ................................................................................... 10-1 

Need for the Project ......................................................................................................... 10-1 

Multiple Cost-Effective Plans .......................................................................................... 10-1 

National Economic Development Account Plan – Alternative C .................................... 10-2 

Other Principles and Guidelines Accounts ...................................................................... 10-2 

Costs of the NED and Locally Preferred Alternative ...................................................... 10-2 

Benefits of the NED and Locally Preferred Alternative .................................................. 10-3 

Feasibility of the NED and Locally Preferred Alternative .............................................. 10-3 

Technical Feasibility .................................................................................................. 10-3 

Environmental Feasibility .......................................................................................... 10-5 

Economic Feasibility ................................................................................................. 10-5 

Financial Feasibility ................................................................................................... 10-5 

Federal Interest........................................................................................................... 10-7 

Cooperative Operations ................................................................................................... 10-8 

Licensing for Hydropower Facilities ............................................................................... 10-8 

Feasibility Report – Next Steps ....................................................................................... 10-9 

Technical Feasibility .................................................................................................. 10-9 

Environmental Feasibility .......................................................................................... 10-9 

Economic Feasibility ................................................................................................. 10-10 

Financial Feasibility ................................................................................................... 10-10 



Contents 

x | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Chapter 11 Recommendations and Considerations ............................................................... 11-1 

Approvals and Funding .................................................................................................... 11-1 

Feasibility Report Approval ....................................................................................... 11-1 

Funding ...................................................................................................................... 11-1 

Cost-Share Partners .................................................................................................... 11-2 

Post-Authorization Activities........................................................................................... 11-2 

Environmental Compliance and Regulatory Requirements ....................................... 11-2 

Coordination and Outreach ........................................................................................ 11-6 

Indian Tribe Consultation and Coordination ............................................................. 11-8 

Agency Coordination ................................................................................................. 11-8 

Local Property Owners’ Land and Water Rights ....................................................... 11-9 

Pre-Construction Activities ........................................................................................ 11-9 

Federal Role ............................................................................................................... 11-9 

Implementation ................................................................................................................ 11-9 

Timeline ........................................................................................................................... 11-10 

Chapter 12 Glossary ............................................................................................................... 12-1 

Chapter 13 References ........................................................................................................... 13-1 

Acronyms ........................................................................................................................ Acro-1 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | xi 

Appendices 
Appendix A Plan Formulation 

Appendix B Engineering 

Appendix C Economics 

Appendix D Real Estate 

Appendix E Recreation 

Appendix F Fish 

Appendix G NODOS/Sites Reservoir Project Operations Plan (Alternative D) 

Appendix H Hydropower 

H-1 Power Planning Study 

H-2 North-of-the-Delta Offstream Storage (NODOS) Project Benefits Study 



Contents 

xii | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Tables 
Table ES-1. Summary of NODOS Alternative Features ....................................................... ES-9 

Table ES2. Increased Long-Term and Dry/Critical Year Deliveries ................................... ES-25 

Table ES-3. Hydropower Generation for NODOS Alternatives ........................................... ES-31 

Table ES-4. Summary of Estimated Annual NED Benefits for NODOS Alternatives ......... ES-32 

Table ES-5. Summary of Relative Accomplishments of Alternative Plans and 
Estimates of Preliminary Costs and Benefits ................................................. ES-33 

Table ES-6. Summary of Annual Benefits, Annual Costs, and NED Benefits ..................... ES-36 

Table ES-7. Summary of Potential Future Environmental Effects (Positive and 
Negative Effects Compared to Current Conditions) ...................................... ES-37 

Table ES-8. Summary Comparison of No Action Alternative and Action Alternatives ....... ES-40 

Table ES-9. Estimated Annual Cost Allocation Summary for Alternative C ........................ ES-43 

Table ES-10. Estimated Annual Cost Allocation Summary for Alternative D ..................... ES-44 

Table ES-11. Cost Assignment for Federal and Non-Federal Partners for 
Development Costs: Alternative C ................................................................ ES-47 

Table ES-12. Cost Assignment for Federal and Non-Federal Partners for 
Development Costs: Alternative D ................................................................ ES-49 

Table ES-13. Average Annualized Cost of Water for Project Purposes................................ ES-50 

Table ES-14. Summary of Potential Major Permits and Approvals for Project 
Implementation .............................................................................................. ES-54 

Table 1-1. Partnering, Responsible, Cooperating, and Participating Agencies ..................... 1-4 

Table 1-2. Federal Authorizations for the NODOS Investigation ......................................... 1-4 

Table 1-3. State Authorizations for the NODOS Investigation ............................................. 1-5 

Table 2-1. Statewide Water Balance ...................................................................................... 2-7 

Table 2-2. Problems, Needs, and Opportunities: Water Supply and Water Supply 
Reliability ....................................................................................................... 2-10 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | xiii 

Table 2-3. Problems, Needs, and Opportunities: Incremental Level 4 Water Supply 
for Wildlife Refuges ...................................................................................... 2-11 

Table 2-4. Problems, Needs, and Opportunities: Sustainable Hydropower Generation ........ 2-12 

Table 2-5. Problems, Needs, and Opportunities: Survivability of Anadromous Fish 
and Other Aquatic Species ............................................................................. 2-15 

Table 2-6. Problems, Needs, and Opportunities: Water Quality ........................................... 2-16 

Table 2-7. Problems, Needs, and Opportunities: Recreation ................................................. 2-17 

Table 2-8. Problems, Needs, and Opportunities: Flood-Damage Reduction ......................... 2-17 

Table 2-9. Problems, Needs, and Opportunities: Supplemental Flows for Emergency 
Response ........................................................................................................ 2-18 

Table 3-1. Summary of Problems, Needs, Opportunities, and Planning Objectives ............. 3-3 

Table 32. Public Outreach .................................................................................................... 3-6 

Table 33. Retained Management Measures to Address Primary Planning Objectives ........ 3-11 

Table 4-1. Summary of Evaluation of Offstream Storage Locations .................................... 4-5 

Table 51. Conveyance Measures Considered ....................................................................... 5-1 

Table 52. Summary of Conveyance Measures Screening for Primary Intakes .................... 5-5 

Table 53. Sites Reservoir Alternative Reservoir Size Summary .......................................... 5-6 

Table 6-1. Summary of Alternatives for Detailed Evaluation ............................................... 6-2 

Table 6-2. Summary of Recreation Facilities ........................................................................ 6-21 

Table 6-3. Description of Proposed Seasonal Schedule for Project Operations .................... 6-29 

Table 7-1. Increased Long-Term and Dry/Critical Year Deliveries ...................................... 7-3 

Table 7-2. Water Stored in Sites Reservoir ........................................................................... 7-4 

Table 7-3. Hydropower Generation ....................................................................................... 7-14 

Table 7-4. Economic Benefit Methodology........................................................................... 7-16 

Table 7-5. Summary of Potential Features and Benefits of Alternatives (Compared to 
No Action Alternative) .................................................................................. 7-17 

Table 7-6. Summary of Estimated NED Annual Benefits for NODOS Alternatives ............ 7-18 



Contents 

xiv | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Table 7-7. Estimated Construction and Annual Costs of NODOS Alternatives ................... 7-23 

Table 7-8. Summary of Annual Benefits, Annual Costs, and NED Benefits ........................ 7-24 

Table 7-9. Summary of Annual Employment Impacts to the Local Region for RED 
Account .......................................................................................................... 7-26 

Table 7-10. Summary of Annual Income Effects to the Local Region for RED 
Account: During Construction ....................................................................... 7-26 

Table 7-11. Summary of Annual Income Effects to the Local Region for RED 
Account: Long Term ...................................................................................... 7-27 

Table 7-12. Annual RED Effects to the State: Agricultural Production and Price 
Effects ............................................................................................................ 7-27 

Table 7-13. Summary of Potential Environmental Effects .................................................... 7-28 

Table 7-14. Summary of Environmental Effects Considered in EQ Account ....................... 7-31 

Table 7-15. Water System Improvements ............................................................................. 7-35 

Table 7-16. Emergency Water Supply Storage ...................................................................... 7-37 

Table 7-17. Ranked Effectiveness of Alternatives ................................................................ 7-38 

Table 7-18. Relative Completeness of Alternatives .............................................................. 7-39 

Table 7-19. Summary Comparison of No Action Alternative and Action Alternatives ........ 7-40 

Table 8-1. Authorities for Federal Financial Participation .................................................... 8-4 

Table 8-2. Estimated Cost Allocation Summary for Alternative C ....................................... 8-6 

Table 8-3. Modeled Allocation of Water under Alternative C .............................................. 8-8 

Table 8-4. Development Cost Assignment for Federal and Non-Federal Partners: 
Alternative C .................................................................................................. 8-10 

Table 8-5. Total Annual Cost Assignment for Federal and Non-Federal Partners: 
Alternative C .................................................................................................. 8-11 

Table 8-6. Payment Capacity Results for Representative Municipal and Industrial 
Contractors ..................................................................................................... 8-12 

Table 8-7. Annual M&I Cost Assignment with 40-Year Loan Repayment: 
Alternative C   ................................................................................................ 8-13 

Table 8-8. Costs per Acre-Foot for M&I Water .................................................................... 8-13 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | xv 

Table 8-9. Annual Agricultural Cost Assignment with 40-Year Loan Repayment: 
Alternative C .................................................................................................. 8-16 

Table 8-10. Costs per Acre-Foot for Agricultural Water ....................................................... 8-16 

Table 8-11. Estimated Cost Allocation Summary for Alternative D ..................................... 8-23 

Table 8-12. List of Alternative D Project Participants .......................................................... 8-25 

Table 8-13. Modeled Allocation of Water under Alternative D ............................................ 8-26 

Table 8-14. Development Cost Assignment for Federal and Non-Federal Partners: 
Alternative D .................................................................................................. 8-28 

Table 8-15. Total Annual Cost Assignment for Federal and Non-Federal Partners: 
Alternative D .................................................................................................. 8-29 

Table 8-16. Annual M&I Cost Assignment with 40-Year Loan Repayment: 
Alternative D .................................................................................................. 8-30 

Table 8-17. Costs per Acre-Foot for M&I Water Supply ...................................................... 8-30 

Table 8-18. Annual Agricultural Cost Assignment with 40-Year Repayment: 
Alternative D .................................................................................................. 8-32 

Table 8-19. Costs per Acre-Foot for Agricultural Water ....................................................... 8-33 

Table 8-20. Costs per Acre-Foot for Agricultural Water Supplied to Non-Local Users ....... 8-33 

Table 10-1. Summary of Costs and Benefits for NODOS Alternatives ................................ 10-2 

Table 10-2. Estimated Costs for NED and Locally Preferred Alternative 
(Alternatives C and D) ................................................................................... 10-3 

Table 10-3. Summary of Estimated Benefits for the NED and Locally Preferred 
Alternative...................................................................................................... 10-4 

Table 10-4. Cost Assignment for Federal and Non-Federal Partners for Development 
Costs: Alternative C ....................................................................................... 10-6 

Table 10-5. Cost Assignment for Federal and Non-Federal Partners for Development 
Costs: Alternative D ....................................................................................... 10-7 

Table 11-1. Summary of Potential Major Permits and Approvals for Project 
Implementation .............................................................................................. 11-3 

Table 11-2. Summary of Applicable Laws, Policies, Plans, and Permits Potentially 
Required ......................................................................................................... 11-5 



Contents 

xvi | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

Table 11-3. Outreach ............................................................................................................. 11-7 

Figures 
Figure ES-1. Setting for NODOS Feasibility Study .............................................................. ES-2 

Figure ES-2. NODOS Project Conveyance Measures ........................................................... ES-8 

Figure ES-3. Features of NODOS Project Alternative A ...................................................... ES-13 

Figure ES-4. Features of NODOS Project Alternative B ...................................................... ES-15 

Figure ES-5. Features of NODOS Project Alternative C ...................................................... ES-17 

Figure ES-6. Features of NODOS Project Alternative D ...................................................... ES-18 

Figure ES-7. Sacramento River and Tributary Flows Below Keswick Dam ........................ ES-21 

Figure ES-8. Change in Water Deliveries for Project Purposes with Respect to No 
Project Alternative ......................................................................................... ES-23 

Figure ES-9. Increases in Average System Storage Above Without Project Conditions ...... ES-24 

Figure ES-10. Conceptual Model of Benefits to Anadromous Fish from NODOS/Sites 
Reservoir Project ............................................................................................ ES-27 

Figure ES-11. Anticipated Effects of Alternatives A, B, C, and D Compared to No 
Project Alternative on Sacramento River Chinook Salmon Juvenile 
Production (SALMOD Model) ...................................................................... ES-28 

Figure ES-12. Position of X2 During September – November in Dry and Critical 
Years .............................................................................................................. ES-30 

Figure ES-13. Average Acre-Feet Delivered per Project Purpose for Alternative C ............ ES-42 

Figure ES-14. NODOS/Sites Reservoir Project Timeline ..................................................... ES-58 

Figure 11. Area Map ............................................................................................................. 1-2 

Figure 12. Feasibility Study Process .................................................................................... 1-9 

Figure 2-1. Sacramento River Flow Volumes November through March, Showing 
Geographic Distribution and Yearly Variation from Driest to Wettest 
Conditions ...................................................................................................... 2-5 

Figure 31. Locations of 52 Potential Reservoir Sites in Initial Evaluation .......................... 3-7 



Contents 

North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report | xvii 

Figure 32. NODOS Feasibility Study Process...................................................................... 3-10 

Figure 41. Alternative Offstream Locations for NODOS/Sites Reservoir Project ............... 4-2 

Figure 51. NODOS Conveyance Measures .......................................................................... 5-2 

Figure 52. Flow Diagram for Conveyance Measures ........................................................... 5-3 

Figure 6-1. Features of NODOS Alternative A ..................................................................... 6-7 

Figure 6-2. Features of NODOS Alternative B ..................................................................... 6-9 

Figure 6-3. Features of NODOS Alternative C ..................................................................... 6-11 

Figure 6-4. Features of NODOS Alternative D ..................................................................... 6-13 

Figure 7-1. Modeling Framework for Alternative Evaluation – System Level ..................... 7-2 

Figure 7-2. Modeling Framework for Alternative Evaluation – Watershed Level................ 7-2 

Figure 7-3. Increased Deliveries for Water Supply and Environmental Purposes with 
Respect to No Project Alternative.................................................................. 7-4 

Figure 7-4. Increases in Average End of May Storage in Sites, CVP, and SWP 
Reservoirs ...................................................................................................... 7-5 

Figure 7-5. Conceptual Model of Benefits to Anadromous Fish from Sites Reservoir 
Project ............................................................................................................ 7-7 

Figure 7-6. Area of Salmon Habitat Improvement Evaluated by SALMOD Model ............. 7-9 

Figure 7-7. Anticipated Effects of Alternatives A, B, C, and D Compared to No 
Project Alternative on Sacramento River Chinook Salmon Juvenile 
Production (SALMOD Model) ...................................................................... 7-10 

Figure 7-8. Position of X2 During September – November in Dry and Critical Years ......... 7-12 

Figure 7-9. Improvements in Electrical Conductivity ........................................................... 7-13 

Figure 9-1. Increased Salmon Population with Climate Change ........................................... 9-4 

Figure 11-1. NODOS/Sites Reservoir Project Timeline ........................................................ 11-11 



Contents 

xviii | North-of-the-Delta Offstream Storage Investigation Draft Feasibility Report 

This page intentionally left blank. 





Accessibility Report





		Filename: 

		TOC_Draft_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

