


 

 

201 North Civic Drive, Suite 300 

Walnut Creek, CA 94596 

 

North Bay Water Reuse Program 

Phase 2 Feasibility Study 

Prepared for 

Sonoma County Water Agency 

and the North Bay Water Reuse Authority 

June 2017  

Revised: May 2021  

 

 

Michael Savage, PE 

CA License 32157 

 
 





 

 

 iii 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

Table of Contents 

List of Figures .............................................................................................................................................. vii 

List of Tables ................................................................................................................................................ ix 

List of Abbreviations ................................................................................................................................... xii 

Executive Summary ..................................................................................................................................... 1 

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

1.1 Background .............................................................................................................................1-1 

1.2 Project Purpose .......................................................................................................................1-2 

1.3 Participants .............................................................................................................................1-2 

1.4 Study Area ...............................................................................................................................1-2 

1.5 Planning Process ....................................................................................................................1-4 

1.5.1 Overview ....................................................................................................................1-4 

1.5.2 Workshops ................................................................................................................1-4 

1.5.3 Public Outreach ........................................................................................................1-5 

1.6 Phase 2 Program ....................................................................................................................1-5 

1.7 Document Organization ..........................................................................................................1-7 

2.  Problems and Needs .........................................................................................................................2-1 

2.1 Current and Projected Water Supplies ..................................................................................2-2 

2.1.1 Local Surface Water .................................................................................................2-2 

2.1.2 Imported Surface Water ...........................................................................................2-6 

2.1.3 Groundwater .............................................................................................................2-9 

2.1.4 Recycled Water ...................................................................................................... 2-13 

2.1.5 Potential Water Supply Sources and Plans for New Facilities ............................ 2-14 

2.1.6 Summary of Water Supplies ................................................................................. 2-15 

2.2 Current and Projected Water Demands ............................................................................. 2-15 

2.2.1 Urban Demands..................................................................................................... 2-15 

2.2.2 Agricultural Demands ............................................................................................ 2-16 

2.2.3 Environmental Demands ...................................................................................... 2-19 

2.2.4 Summary of Water Demands ............................................................................... 2-21 

2.3 Water Quality Concerns ....................................................................................................... 2-21 

2.3.1 Wastewater Treatment Plant Water Quality ........................................................ 2-23 

2.4 Wastewater Facilities and Disposal .................................................................................... 2-27 

2.5 Climate Change .................................................................................................................... 2-27 

2.5.1 Climate Change Vulnerabilities Affecting the North Bay Water Reuse 

Authority Study Area .............................................................................................. 2-28 

2.5.2 Vulnerability by Type of Project ............................................................................. 2-32 

3.  Water Reclamation and Reuse Opportunities .................................................................................3-1 



Table of Contents North Bay Water Reuse Program Phase 2 Feasibility Study 

 

iv  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

3.1 Current and Potential Future Supplies of Recycled Water ...................................................3-1 

3.1.1 Novato Sanitation District ........................................................................................3-1 

3.1.2 City of Petaluma .......................................................................................................3-4 

3.1.3 Sonoma Valley County Sanitation District ..............................................................3-6 

3.1.4 Napa Sanitation District ...........................................................................................3-9 

3.1.5 Central Marin Sanitation Agency .......................................................................... 3-12 

3.1.6 City of American Canyon ....................................................................................... 3-14 

3.1.7 Summary of Existing Wastewater Treatment Plant Conditions, Current and 

Potential Future Recycled Water Supplies .......................................................... 3-16 

3.2 Phase 2 Projects .................................................................................................................. 3-21 

3.2.1 Novato Sanitation District ..................................................................................... 3-22 

3.2.2 Sonoma Valley County Sanitation District ........................................................... 3-23 

3.2.3 Sonoma County Water Agency.............................................................................. 3-24 

3.2.4 City of Petaluma .................................................................................................... 3-24 

3.2.5 Napa Sanitation District ........................................................................................ 3-25 

3.2.6 Central Marin Sanitation Agency and Marin Municipal Water District ............... 3-26 

3.2.7 City of American Canyon ....................................................................................... 3-27 

3.2.8 Implementation Challenges .................................................................................. 3-27 

3.3 Operational Study ................................................................................................................ 3-28 

3.3.1 Novato Sanitation District ..................................................................................... 3-28 

3.3.2 City of Petaluma .................................................................................................... 3-30 

3.3.3 Sonoma Valley County Sanitation District ........................................................... 3-31 

3.3.4 Napa Sanitation District ........................................................................................ 3-31 

3.3.5 Central Marin Sanitation Agency .......................................................................... 3-34 

3.3.6 City of American Canyon ....................................................................................... 3-34 

4.  Formulation of Alternatives and Selection of Program ...................................................................4-1 

4.1 Program Objectives .................................................................................................................4-1 

4.1.1 Objectives and Sub-objectives .................................................................................4-1 

4.1.2 Weighting of Objectives ............................................................................................4-2 

4.1.3 Valuation of Sub-objectives .....................................................................................4-3 

4.2 Development of Program Alternatives ...................................................................................4-4 

4.2.1 Projects at Appraisal Level .......................................................................................4-5 

4.2.2 Initial Screening ........................................................................................................4-6 

4.2.3 Project Scoring ..........................................................................................................4-6 

4.2.4 Sensitivity Analysis ...................................................................................................4-7 

4.2.5 Develop Program Alternatives .................................................................................4-7 

4.3 Alternatives Evaluation ...........................................................................................................4-8 

4.3.1 Project Refinements .................................................................................................4-9 

4.3.2 Project Feasibility Level Analysis .......................................................................... 4-13 

4.3.3 MA Project Evaluation ........................................................................................... 4-14 



North Bay Water Reuse Program Phase 2 Feasibility Study Table of Contents 

 

 v 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

4.4 Program Selection ............................................................................................................... 4-14 

4.5 Program Refinement ........................................................................................................... 4-17 

4.6 Title XVI Program Recycled Water Customers .................................................................... 4-19 

5.  Proposed Phase 2 Program ..............................................................................................................5-1 

5.1 NBWRA Phase 2 Title XVI Proposed Program .................................................................... 5-12 

5.1.1 Novato Sanitary District ........................................................................................ 5-14 

5.1.2 Sonoma Valley County Sanitation District ........................................................... 5-20 

5.1.3 Sonoma County Water Agency.............................................................................. 5-22 

5.1.4 City of Petaluma .................................................................................................... 5-26 

5.1.5 Napa Sanitation District ........................................................................................ 5-32 

5.1.6 Marin Municipal Water District ............................................................................. 5-34 

5.1.7 City of American Canyon ....................................................................................... 5-35 

5.2 Programmatic Level ............................................................................................................. 5-41 

5.2.1 Novato Sanitary District ........................................................................................ 5-43 

5.3 Non-Title XVI Projects........................................................................................................... 5-49 

5.3.1 Novato Sanitary District ........................................................................................ 5-51 

5.3.2 Sonoma Valley County Sanitation District ........................................................... 5-55 

5.3.3 Sonoma County Water Agency.............................................................................. 5-59 

5.3.4 City of Petaluma .................................................................................................... 5-62 

5.3.5 Napa Sanitation District ........................................................................................ 5-66 

5.4 Alternative Measures ........................................................................................................... 5-78 

5.5 Climate Change Vulnerabilities by Project ......................................................................... 5-78 

5.6 Summary of Feasibility Level Projects ................................................................................ 5-83 

6.  Economic Analysis .............................................................................................................................6-1 

6.1 Life Cycle Costs of Program ...................................................................................................6-1 

6.2 Economic Analysis ..................................................................................................................6-2 

6.2.1 Water Supply Benefits ..............................................................................................6-2 

6.2.2 Other Phase 2 Program Benefits .............................................................................6-5 

7.  Environmental Consideration and Potential Effects .......................................................................7-1 

7.1 Potential Environmental Effects ............................................................................................7-1 

7.1.1 Project Construction .................................................................................................7-1 

7.1.2 Project Operation ......................................................................................................7-1 

7.1.3 Project Maintenance ................................................................................................7-2 

7.2 Endangered and Threatened Species ...................................................................................7-2 

7.3 Public Health and Safety ........................................................................................................7-4 

7.4 Regulated Waters ...................................................................................................................7-4 

7.5 Cultural Resources .................................................................................................................7-4 

7.6 Significant Environmental Effects ..........................................................................................7-5 

7.7 Unique or Undefined Environmental Risks ...........................................................................7-6 

7.8 Status of Compliance Measures or Other Available Information ........................................7-6 



Table of Contents North Bay Water Reuse Program Phase 2 Feasibility Study 

 

vi  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

7.9 Regional Water Supply and Water Quality ............................................................................7-6 

7.10 Public Involvement .................................................................................................................7-7 

7.11 Historic Properties ..................................................................................................................7-7 

8.  Legal and Institutional Requirements ..............................................................................................8-1 

8.1 Memorandum of Understanding............................................................................................8-1 

8.1.1 Formation Activities ..................................................................................................8-1 

8.1.2 Responsibilities ........................................................................................................8-2 

8.2 Agency Consultation Activities ...............................................................................................8-2 

8.3 Effects of Recycled Water Use ...............................................................................................8-2 

8.3.1 Economic Effects ......................................................................................................8-2 

8.3.2 Environmental Effects ..............................................................................................8-2 

8.3.3 Water Rights Effects .................................................................................................8-3 

8.4 Regulatory Requirements .......................................................................................................8-4 

8.4.1 Recycled Water Use Regulations in California ........................................................8-5 

8.4.2 California Fish and Game Code ...............................................................................8-8 

8.5 Other Obligations and Constraints.........................................................................................8-9 

9.  Financial Capability of the Sponsors ................................................................................................9-1 

9.1 Financial Status of the Agencies ...........................................................................................9-1 

9.2 Preliminary Cost Allocation and Federal Cost-Share ............................................................9-2 

9.3 Preliminary Non-Federal Funding Plan ..................................................................................9-4 

9.4 Willingness to Pay ...................................................................................................................9-5 

9.5 Project Schedule .....................................................................................................................9-5 

10.  Research Needs ............................................................................................................................. 10-1 

11.  Limitations ...................................................................................................................................... 11-1 

12.  References ..................................................................................................................................... 12-1 

Appendix A: Technical Workshop Meeting Summaries ............................................................................. A 

Appendix B: Existing or Potential Special Studies Species in the Study Area .......................................... B 

Appendix C: Hydraulic Studies .................................................................................................................... C 

Appendix D: Basis for Feasibility Construction Cost Estimate .................................................................. D 

Appendix E: Geologic Conditions and Geologic Constraints ...................................................................... E 

Appendix F: Supporting Information for Engineering Analysis .................................................................. F 

Appendix G: Memorandum of Understanding ............................................................................................ G 
 

  

  



North Bay Water Reuse Program Phase 2 Feasibility Study Table of Contents 

 

 vii 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

List of Figures 

Figure ES-1. NBWRA study area .................................................................................................................. 1 

Figure ES-2. NBWRP Phase 2 Program Selection Process ....................................................................... 4 

Figure ES-3. Proposed Phase 2 Title XVI Program ..................................................................................... 6 

Figure 1-1. NBWRA Study Area ................................................................................................................1-3 

Figure 2-1. Key Water Resources Features .............................................................................................2-3 

Figure 2-2 SCWA Transmission System ...................................................................................................2-7 

Figure 2-3. NBWRA Phase 1 and 2 Projects ð Sea Level Rise ð 100-Year Flooding ........................ 2-30 

Figure 3-1. Novato SD Projected WWTP Inflows, Recycled Water Demand, and Available 

Supply for Phase 2 ............................................................................................................................3-3 

Figure 3-2. City of Petaluma Projected WWTP Inflows, Recycled Water Demand, and Available 

Supply for Phase 2 ............................................................................................................................3-6 

Figure 3-3. SVCSD Projected WWTP Inflows, Recycled Water Demand, and Available Supply 

for Phase 2 ........................................................................................................................................3-8 

Figure 3-4. Napa SD Projected WWTP Inflows, Recycled Water Demand, and Available Supply 

for Phase 2 ..................................................................................................................................... 3-11 

Figure 3-5. CMSA Projected WWTP Inflows, Recycled Water Demand, and Available Supply for 

Phase 2 ........................................................................................................................................... 3-13 

Figure 3-6. City of American Canyon Projected WRF Inflows, Recycled Water Demand, and 

Available Supply for Phase 2 ......................................................................................................... 3-15 

Figure 3-7. Existing and Phase 1 Recycled Water Distribution Systems ............................................ 3-17 

Figure 3-8. Total Available Recycled Water Supplies for Phase 2 by Month for All Member 

Agencies .......................................................................................................................................... 3-20 

Figure 3-9. Novato SD Supply and Demand ......................................................................................... 3-29 

Figure 3-10. Napa SD Storage Requirements ..................................................................................... 3-33 

Figure 4-1. Weighting of Program Objectives ..........................................................................................4-3 

Figure 4-2. Valuation of Sub-objectives for Scoring ................................................................................4-3 

Figure 4-3. NBWRP Phase 2 Program Selection Process .......................................................................4-4 

Figure 4-4. Evaluation Process ................................................................................................................4-9 

Figure 5-1. NBWRA Projects Considered .................................................................................................5-2 

Figure 5-2. Novato Sanitary District Projects Considered ......................................................................5-5 

Figure 5-3. Sonoma Valley County Sanitation District Projects Considered .........................................5-6 

Figure 5-4. Sonoma County Water Agency Projects Considered ...........................................................5-7 

Figure 5-5. City of Petaluma Projects Considered ..................................................................................5-8 

Figure 5-6. Napa Sanitation District Projects Considered ......................................................................5-9 

Figure 5-7. Marin Municipal Water District Projects Considered ........................................................ 5-10 



Table of Contents North Bay Water Reuse Program Phase 2 Feasibility Study 

 

viii  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

Figure 5-8. American Canyon Projects Considered ............................................................................. 5-11 

Figure 5-9. NBWRA Phase 2 Title XVI Proposed Program ................................................................... 5-13 

Figure 5-10. Novato SD WRP Capacity ð 1st and 2nd Expansion ......................................................... 5-15 

Figure 5-11. Marin County Lower Novato Creek Project ..................................................................... 5-17 

Figure 5-12. Turnout to Transitional Wetlands .................................................................................... 5-19 

Figure 5-13. 8th Street East and Napa Road Pipelines........................................................................ 5-21 

Figure 5-14. Valley of the Moon ASR .................................................................................................... 5-23 

Figure 5-15. Sonoma Aquifer Storage and Recovery .......................................................................... 5-25 

Figure 5-16. Increase ECWRF Capacity ................................................................................................ 5-27 

Figure 5-17. Urban Recycled Water Expansion .................................................................................... 5-29 

Figure 5-18. Agricultural Recycled Water Expansion ð Phases 1, 2 and 3 ........................................ 5-31 

Figure 5-19. Soscol WRF Increased Filter Capacity and Additional Covered Storage Projects ........ 5-33 

Figure 5-20. Phase 1 Recycled Water Distribution System Expansion .............................................. 5-36 

Figure 5-21. Phase 2 Recycled Water Distribution System Expansion .............................................. 5-38 

Figure 5-22. American Canyon WRF Phase 2 Treatment Plant Upgrades ......................................... 5-40 

Figure 5-23. NBWRA Programmatic Level Projects ............................................................................. 5-42 

Figure 5-24. Option 1: Site Near Highway 37 (Tertiary) 150 AF ......................................................... 5-44 

Figure 5-25. Napa State Hospital Storage Tank .................................................................................. 5-48 

Figure 5-26. NBWRA Non-Title XVI Projects.......................................................................................... 5-50 

Figure 5-27. Option 2: Site Near Highway 37 (Secondary) 150 AF .................................................... 5-52 

Figure 5-28. Option 3: Hamilton Site (Secondary) 150 AF .................................................................. 5-54 

Figure 5-29. Option 1: Mulas Site (Tertiary) 49 AF .............................................................................. 5-56 

Figure 5-30. Option 2: Robledo Site (Tertiary) 49 AF ........................................................................... 5-58 

Figure 5-31. Sonoma Valley Groundwater Management and Recharge Potential Projects ............. 5-61 

Figure 5-32. Option 1a: Seasonal Storage at Site Southeast of ECWRF (Secondary) 300 AF ......... 5-63 

Figure 5-33. Option 1b: Site Southeast of ECWRF (Secondary) 150 AF ............................................ 5-65 

Figure 5-34. Option 1a: Raise Existing Pond Levees (Secondary) 300 AF ......................................... 5-67 

Figure 5-35. Option 1b: Raise Existing Pond Levees (Secondary) 1,100 AF ..................................... 5-69 

Figure 5-36. Option 2: Somky Ranch Site (Secondary) 300 AF .......................................................... 5-71 

Figure 5-37. Option 3a: Jameson Ranch Site (Tertiary) 600 AF ......................................................... 5-73 

Figure 5-38. Option 3b: Jameson Ranch Site (Tertiary) 300 AF ......................................................... 5-75 

Figure 5-39. MST Northern Loop and Eastern Extension .................................................................... 5-77 

Figure 5-40. Sea Level Rise and 100 Year Flood Map with NBWRA Projects Considered ............... 5-82 

  



North Bay Water Reuse Program Phase 2 Feasibility Study Table of Contents 

 

 ix 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

List of Tables 

Table ES-1. NBWRA Member Agencies ....................................................................................................... 2 

Table ES-2. Proposed Title XVI Program Projects ....................................................................................... 5 

Table 1-1. NBWRA Member Agencies ......................................................................................................1-2 

Table 1-2. Phase 2 Stakeholder Workshops ...........................................................................................1-4 

Table 1-3. NBWRA Phase 2 Program .......................................................................................................1-6 

Table 1-4. Phase 2 Feasibility Study Report Organization .....................................................................1-7 

Table 2-1. Population of Urban Areas within the NBWRA Study Area ...................................................2-2 

Table 2-2. Surface Water Watershed Characteristics ............................................................................2-4 

Table 2-3. Annual Surface Water Flows (AFY) .........................................................................................2-4 

Table 2-4. Maximum and Minimum Monthly Mean Streamflows ..........................................................2-5 

Table 2-5. Projected Normal Climate Year Local Surface Water Supplies for Urban Areas (AFY) .......2-5 

Table 2-6. Projected Single Dry Year and Multiple Dry Years Local Surface Water Supplies for 

Urban Areas (AFY) .............................................................................................................................2-6 

Table 2-7. Projected Normal Year Imported Water Supply for Urban Areas (AFY) ................................2-8 

Table 2-8. Surface Water Use in 2010 in the Marin-Napa-Sonoma County Area (AFY) .......................2-9 

Table 2-9. Groundwater Basins................................................................................................................2-9 

Table 2-10. Sonoma Valley Groundwater Basin 2012 Water Demands by Type of Supply (AFY) .... 2-11 

Table 2-11. Projected Normal Year Groundwater Use by Urban Areas (AFY) .................................... 2-12 

Table 2-12. Groundwater Use in 2010 in the Marin-Napa-Sonoma Counties (AFY) ......................... 2-12 

Table 2-13. Recycled Water Supply (AFY)a ........................................................................................... 2-13 

Table 2-14. Projected Potable Water Offsets from Recycled Water Use (AFY) .................................. 2-14 

Table 2-15. Water Supplies in the NBWRA Study Area for Urban Use (AFY) ...................................... 2-15 

Table 2-16. Projected Potable Water Use (AFY) ................................................................................... 2-15 

Table 2-17. Agricultural Water Use in 2010 in the Marin-Napa-Sonoma Counties (AFY) ................. 2-16 

Table 2-18. Irrigated Crop Area in 2010 (acres) .................................................................................. 2-16 

Table 2-19. Applied Irrigation Water in 2010 (AFY) ............................................................................. 2-17 

Table 2-20. Monthly Vineyard Unit Water Demand (AF/acre) ............................................................. 2-18 

Table 2-21. Monthly Dairy and Pasture Unit Water Demand .............................................................. 2-18 

Table 2-22. Total Water Use in Marin-Napa-Sonoma Counties, AFY .................................................. 2-21 

Table 2-23. Total Water Use in 2010 in Marin-Napa-Sonoma Counties, AFY .................................... 2-21 

Table 2-24. Critical Coastal Areas in the San Pablo Bay Area ............................................................ 2-22 

Table 2-25. WWTP Effluent Water Quality ............................................................................................ 2-25 

Table 2-26. Wastewater Treatment Facilities ...................................................................................... 2-27 



Table of Contents North Bay Water Reuse Program Phase 2 Feasibility Study 

 

x  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

Table 3-1. Summary of Novato SD Inflows and Projected Phase 2 Recycled Water Supply ...............3-3 

Table 3-2. Summary of City of Petaluma Inflows and Projected Phase 2 Recycled Water 

Supply ................................................................................................................................................3-5 

Table 3-3. Summary of SVCSD Inflows and Projected Phase 2 Recycled Water Supply ......................3-8 

Table 3-4. Summary of Napa SD Inflows and Projected Phase 2 Recycled Water Supply ............... 3-10 

Table 3-5. Summary of CMSA Inflows and Projected Phase 2 Recycled Water Supply .................... 3-13 

Table 3-6. Summary of City of American Canyon Inflows and Projected Phase 2 Recycled 

Water Supply .................................................................................................................................. 3-15 

Table 3-7. Summary of WWTP Discharge Volumes (mgd) ................................................................... 3-16 

Table 3-8. Summary of WWTP Flow and Beneficial Reuse ................................................................. 3-18 

Table 3-9. WWTP Existing and Future Levels of Treatment (mgd) ...................................................... 3-19 

Table 3-10. WWTP Existing and Future Levels of Treatment (AF/day) ............................................... 3-19 

Table 3-11. Projected Monthly and Annual Phase 2 Recycled Water Suppliesa ............................... 3-20 

Table 3-12. Type of Project.................................................................................................................... 3-21 

Table 3-13. Novato SD Phase 2 Projects Evaluated............................................................................ 3-22 

Table 3-14. SVCSD Phase 2 Projects Evaluated .................................................................................. 3-23 

Table 3-15. SCWA Phase 2 Projects Evaluated ................................................................................... 3-24 

Table 3-16. Petaluma Phase 2 Projects Evaluated ............................................................................. 3-25 

Table 3-17. Napa SD Phase 2 Projects Evaluated .............................................................................. 3-26 

Table 3-18. CMSA and MMWD Phase 2 Projects Evaluated ............................................................... 3-26 

Table 3-19. Petaluma Phase 2 Projects Evaluated ............................................................................. 3-27 

Table 3-20. Novato SD Demand and Storage Requirements ............................................................. 3-28 

Table 3-21. City of Petaluma Demand and Additional Storage Requirements .................................. 3-30 

Table 3-22. Napa SD Demand and Storage Requirements ................................................................ 3-32 

Table 4-1. Program Objectives .................................................................................................................4-2 

Table 4-2. Scoring .....................................................................................................................................4-7 

Table 4-3. Program Alternatives Considered ..........................................................................................4-8 

Table 4-4. Project Correlation Mapping ................................................................................................ 4-10 

Table 4-5. NBWRP Phase 2 Program Feasibility Level Estimates of Costs for Program 

Selection ......................................................................................................................................... 4-15 

Table 4-6. Program Alternatives Considered ....................................................................................... 4-19 

Table 5-1. NBWRA Projects Considered ..................................................................................................5-3 

Table 5-2. Proposed Title XVI Program Projects ................................................................................... 5-12 

Table 5-3. Proposed Title XVI Program Projects ................................................................................... 5-41 

Table 5-4. Proposed Non-Title XVI Program Projects ........................................................................... 5-49 



North Bay Water Reuse Program Phase 2 Feasibility Study Table of Contents 

 

 xi 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

Table 5-5. Summary of Climate Change Vulnerabilities ...................................................................... 5-80 

Table 5-6. Summary of Proposed Title XVI Program Projects ............................................................. 5-83 

Table 5-7. Summary of Programmatic Level Projects ......................................................................... 5-83 

Table 5-8. Summary of Non-Title XVI Program Projects ...................................................................... 5-84 

Table 6-1. Phase 2 Program Life Cycle Costs .........................................................................................6-1 

Table 6-2. Proposed Water Project Yields ...............................................................................................6-3 

Table 6-3. Proposed Water Project Preliminary Costs for Petaluma, VOMWD, and Sonoma ..............6-3 

Table 6-4. Preliminary Costs to Import Water to the MST Area .............................................................6-4 

Table 6-5. Summary Cost Comparison ....................................................................................................6-5 

Table 8-1. Jurisdictional and Stakeholder Agencies ...............................................................................8-4 

Table 8-2. CCR Title 22 Standards and Uses of Recycled Water ...........................................................8-8 

Table 9-1. Selected Financial Parameters, by MAs, as of June 30, 2016 ............................................9-1 

Table 9-2. Summary of Construction Costs by MA for Phase 2 Programa .............................................9-3 

Table 9-3. Summary of Local Projects for Phase 2 Program - Annual O&M Costs by MA (March 

2017)a ................................................................................................................................................9-4 

Table 9-4. Project Schedule by MA for Phase 2 Programa .....................................................................9-6 

 

 



Table of Contents North Bay Water Reuse Program Phase 2 Feasibility Study 

 

xii  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

List of Abbreviations 

ADWF  average dry weather flow  

AF  acre-feet  

AFY  acre-feet per year  

APE(s) Area of Potential Effect(s) 

ASA Area of Sensitivity 

Assessment 

ASR aquifer storage and recovery 

AWWF  average wet weather flow 

BAP Basin Advisory Panel 

BCDC San Francisco Bay 

Conservation and 

Development Commission  

BFI baseflow index  

BMK Bel Marin Keys 

BMP(s) best management 

practice(s) 

CASGEM California Statewide 

Groundwater Elevation 

Monitoring  

CCI  Construction Cost Index 

CCA Critical Coastal Areas 

CCR California Code of 

Regulations 

CDFW California Department of 

Fish and Wildlife 

CEQA California Environment 

Quality Act 

cfs cubic feet per second 

CIP capital improvement plan  

CMSA Central Marin Sanitation 

Agency 

Coastal Conservancy California State Coastal 

Conservancy 

CWA Clean Water Act 

DAF dissolved air floatation 

DBP disinfection by-product 

DDW State Water Resources 

Control Board Division of 

Drinking Water 

DPH California Department of 

Public Health  

DPR direct potable reuse 

DWR  California Department of 

Water Resources  

ECWRF Ellis Creek Water 

Reclamation Facility 

EIR/EIS  Environmental Impact 

Report/Environmental 

Impact Study  

ENR  Engineering News Record 

GHG greenhouse gas 

GMP Groundwater Management 

Plan 

gpd gallons per day  

I&I  inflow and infiltration  

IPR indirect potable reuse 

IRWMP Integrated Regional Water 

Management Program 

ITA Indian Trust Assets 

JPA joint powers authority  

LCWD Los Carneros Water District  

LF linear foot/linear feet 

LGVSD Las Gallinas Valley Sanitary 

District  

LID low impact development 

MA(s) Member Agency(ies) 

MBR membrane bioreactor 

MG  million gallons  

mg/L milligram per liter 

mgd  million gallons per day  

mL (s) milliliter(s) 

MMWD Marin Municipal Water 

District  

MOU  Memorandum of 

Understanding  

MST  Milliken-Sarco-Tulocay 

MPN most probable number  

Napa SD Napa Sanitation District 

NBA North Bay Aqueduct 

NBWA North Bay Watershed 

Association  

NBWRA North Bay Water Reuse 

Authority 



North Bay Water Reuse Program Phase 2 Feasibility Study Table of Contents 

 

 xiii 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

NBWRP  North Bay Water Reuse 

Program  

NCFCWCD Napa County Flood Control & 

Water Conservation District 

NEPA National Environmental 

Policy Act 

NMFS National Marine Fisheries 

Service 

NMWD North Marin Water District 

NPDES National Pollutant Discharge 

Elimination System  

Novato SD Novato Sanitary District  

O&M operation(s) and 

maintenance 

O&MR operations, maintenance 

and replacement 

Policy State Water Resources 

Control Board Policy for 

Maintaining Instream Flows 

in Northern California 

Coastal Streams 

Program North Bay Water Reuse 

Authority Title XVI Program 

Phase 2 Program North Bay Water Reuse 

Authority Phase 2 Program 

RDI regulated deficit irrigation 

RO reverse osmosis 

RWQCB Regional Water Quality 

Control Board  

Scoping Study Phase 2 Project Definition 

Scoping Study Report 

SCWA  Sonoma County Water 

Agency 

SMART Sonoma-Marin Area Rail 

Transit 

SMR Self-Monitoring Program 

Reports  

SR State Route 

SVCSD Sonoma Valley County 

Sanitation District 

SWP State Water Project  

SWRCB State Water Resources 

Control Board 

TAC  Technical Advisory 

Committee  

TBD  to be determined  

Title XVI  U.S. Department of the 

Interiorõs Bureau of 

Reclamation Public Law 102-

575, Title XVI Reclamation 

Wastewater and 

Groundwater Study and 

Facilities Act of 1992 

TMDL total maximum daily load  

UC University of California 

USACE U.S. Army Corps of Engineers 

USBR U.S. Bureau of Reclamation 

USEPA U.S. Environmental 

Protection Agency 

USFWS U.S. Fish and Wildlife Service 

USGS U.S. Geological Survey  

UV  ultraviolet 

UWMP(s) Urban Water Management 

Plan(s)  

VOM Valley of the Moon 

VOMWD Valley of the Moon Water 

District 

Water Project Water Supply, Transmission 

and Reliability Project 

WaterSMART Sustain and Manage 

America's Resources for 

Tomorrow Program 

WRF  Water Recycling Facility  

WRP Water Reclamation Plant 

WTR 11-01 Reclamation Manual, 

Directives and Standards, 

Title XVI Water Reclamation 

and Reuse Program 

Feasibility Study Review 

Process WTR 11-01 

WWTP wastewater treatment plant 

 

  



Table of Contents North Bay Water Reuse Program Phase 2 Feasibility Study 

 

xiv  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

 

 

 

 

 

 

This page intentionally left blank. 



 

 

 ES-1 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

Executive Summary 

The North Bay Water Reuse Authority (NBWRA) is comprised of eleven public agencies in the portions 

of Californiaõs Marin, Sonoma and Napa counties that drain into San Pablo Bay ð the northern part 

of the greater San Francisco Bay. 

The NBWRA Member Agencies (MAs) include counties, municipalities, flood control and water 

conservation districts, water and wastewater agencies (See Figure ES-1). These entities are working 

together as a region to develop, capture and put to beneficial use an estimated 25,000 AFY of highly 

treated recycled water that is legally discharged into San Pablo Bay. 
Figure ES-1. NBWRA study area 

Phase 1 of the North Bay Water Reuse 

Program (NBWRP) has been under 

construction for eight years and its $104 

million in infrastructure will be completed 

in 2018. Phase 1 projects are the building 

blocks of the NBWRPõs recycled water 

system ð upgraded wastewater treatment 

plants, distribution pipelines and small-

scale storage reservoirs ð all deliver 

recycled water for urban uses, premium 

wine grape production and restoration of 

tidal wetlands and wildlife habitat. Phase 1 

is providing 3,800 AFY per year of water for 

urban and agricultural irrigation and 1,400 

for environmental enhancement.  

Phase 2 of the NBWRP (Phase 2 Program) 

ð the subject of this Feasibility Study 

Report ð builds upon the Phase 1 

technology and infrastructure investments 

to further develop recycled water as part of 

the regionõs water supply portfolio. At the 

onset of these studies, it was anticipated 

that recycled water storage projects would 

be a larger part of the Phase 2 Program in 

order to capture a greater percentage of 

the recycled water lost to discharge in the 

San Pablo Bay. However, both limitations of 

the Title XVI program and MAõs financial 

ability to construct these projects resulted in several storage facilities being excluded from the final 

project list. Ultimately, the Phase 2 Programõs projects will capture a substantial increment of the 

available recycled water and deliver an additional yield of 5,364 AFY through expanded treatment, 

new pipelines and storage projects each contributing toward building resiliency into the regionõs long-

term water supply.  

As the NBWRA transitions into its next phase, three of the original Phase 1 members have elected 

not to include projects in the Phase 2 Program. However, the Phase 2 Program does include the 

Sonoma C ounty Water Agency  
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addition of three new agencies so there are seven MAõs projects comprising the overall Phase 2 

Program.  

It should be noted that Associate Members are supporting the NBWRA but do not have projects 

included this Feasibility Study analysis. Table ES-1 illustrates the agencies roles. 

 

Table ES-1. NBWRA Member Agencies 

Agency Phase 1 Member Phase 2 Member Associate Member 

Napa Sanitation District (Napa SD) V V  

Novato Sanitary District (Novato SD) V V  

Petaluma (City)  V  

Sonoma County Water Agency (SCWA) V V  

Sonoma Valley County Sanitation District 

(SVCSD) 
V V  

Las Gallinas Valley Sanitary District (LGVSD) V   

North Marin Water District (NMWD) V   

American Canyon (City)  V  

Marin County   V 

Marin Municipal Water District (MMWD)  V  

Napa County V   

 

A Regional Approach to Water Supply Reliability  

Leadership in the North Bay recognized the growing need for an integrated and regional approach to 

managing limited water supplies. It was acknowledged that recycled water could be developed as 

part of the regions supply and provided a catalyst for water and wastewater agencies to forge new 

partnerships to deliver recycled water for diverse beneficial uses. 

It was during the initial appraisal investigations for the NBWRP, that the need and opportunity to 

develop a substantial amount of recycled water for potable offset across the region was first 

described. The concept was ambitious, but 25,000 AFY of new recycled supply was identified for 

urban, agricultural and environmental uses. The U.S. Department of the Interiorõs Bureau of 

Reclamation and the Title XVI Program have provided a structured process for technical analysis and 

decision-making that resulted in the strategic selection of recycled water infrastructure projects, that 

when implemented, incrementally added to water supply reliability in the North Bay.  

The recent drought proved the value of the Programõs infrastructure investment, kept the MAõs 

working together and resulted in the Phase 2 Feasibility Study.  The drivers that brought them 

together are the same; the primary solution to addressing water supply imbalances and shortages in 

the region is through development and distribution of recycled water. 

Water Management Challenges and Need for a Regional Water Recycling Program   

From a regional perspective, imported, surface and groundwater water supply is inconsistent 

between end-users. During times of drought or where supply is constrained, competition for limited 

resources emerges between urban, rural, agricultural and environmental needs. Water management 

concerns in study area can be summarized as follows: 



North Bay Water Reuse Program Phase 2 Feasibility Study Executive Summary 

 

 ES-3 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

¶ The local agricultural economy is dominated by high-value vineyard culture, which requires a 

reliable water supply to maintain both production and the secondary economy associated with 

the industry. 

¶ Land use conversion and urbanization of the greater San Francisco Bay Area, including parts of 

the NBWRA study area, requires highly reliable sources of water. 

¶ The regionõs vitally important riparian and estuarine ecosystems support habitat for migratory 

waterfowl, fisheries and aquatic species. Joint restoration efforts with local, state and federal 

wildlife management agencies are underway and a reliable water supply is needed to support 

these efforts. 

¶ Local surface water supplies are becoming less reliable sources due to climate variability and 

extreme weather events; drought, reduced winter flow, and dry or low summer flows are further 

exacerbated by impacts associated with multiple diversions on these limited supplies. 

¶ Imported water supplies conveyed from the Russian River are subject to reduced availability 

during the most severe drought conditions. 

¶ Imported water supplies conveyed from the Sacramento-San Joaquin River Delta are subject to 

reduced availability in many years and have limited ability to be expanded in the future. 

¶ Groundwater supplies are pumped for agricultural, municipal and rural residential uses and 

different sub-regions are experiencing declining levels, marginal quality, and salt water intrusion. 

¶ Water is a highly-valued recreation and aesthetic amenity for the outdoor oriented citizens of the 

North Bay. 

¶ Increasingly stringent conservation mandates, wastewater discharge requirements and water 

quality standards in San Pablo Bay are increasing the costs of wastewater treatment and 

disposal. 

These water management challenges have resulted in the need for MAõs to develop and expand the 

use of recycled water as part of their supply portfolio in order to meet competing demands and 

increase regional water supply reliability. 

Formulation and Description of Phase 2 Program and Project Alternatives 

The NBWRA applied a stakeholder-driven process to ultimately select the suite of projects which 

comprise the Phase 2 Title XVI Program. A series of 17 workshops over 3-years provided a stepwise 

process to select the diverse projects that maximized the NBWRA objectives while concurrently 

meeting MA needs.  

NBWRP objectives and sub-objectives were used to screen and score the projects initially identified 

and to demonstrate the quantitative and qualitative value each of the projects contributes to 

meeting the NBWRP objectives. Using this refined list of projects, the process was again applied to 

include screening and valuation to formulate Program alternatives. The outcomes from this process 

yielded three diverse alternatives that were formulated for feasibility-level analysis and to ultimately 

select the Phase 2 Program.  

Figure ES-2 below illustrates the process to screen projects and select the Phase 2 Title XVI Program. 
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Figure ES-2. NBWRP Phase 2 Program Selection Process 

Recommended Phase 2 Program Alternative  

The Feasibility Study report for the selected Phase 2 Program has been prepared to fulfill the 

requirements of the U.S. Department of the Interiorõs Bureau of Reclamation Public Law 102-575, 

Title XVI (the Reclamation Wastewater and Groundwater Study and Facilities Act of 1992, as 

amended). Title XVI provides a mechanism for Federal participation and cost-sharing for approved 

recycled water projects and provides general authority for appraisal and feasibility studies. Specific 

guidance for Title XVI feasibility studies are provided in Reclamation Manual, Directives and 

Standards, Title XVI Water Reclamation and Reuse Program Feasibility Study Review Process WTR 

11-01 (WTR 11-01). 

The Phase 2 Program includes sixteen (16) projects (Table ES-2), with a total capital cost of 

approximately $83 million. To meet Title XVI requirements, these projects have received full 

feasibility level analysis, including economic and financial capability and comprise the full Feasibility 

Study Report. The supporting environmental documentation includes both NEPA and CEQA analysis 

and it is anticipated the Phase 2 Programõs projects would be constructed between 2021 and 2030.  

Figure ES-3 provides an overview of the projects included in the Phase 2 Title XVI Program. 
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Table ES-2. Proposed Title XVI Program Projects 

Agency Project Type Project Title Capital Cost ($ mil) 

Novato SD 

Treatment Novato SD WRP Capacity - 1st Expansion (+0.85 MGD) $4.8 

Environmental 

Enhancement 

Marin County Lower Novato Creek Project - Distribution $0.9 

Turnout to Transitional Wetlands $0.6 

SVCSD Distribution 8th Street East and Napa Road Pipelines $2.4 

SCWA Seasonal Storage 
Valley of the Moon Aquifer Storage and Recovery (ASR) $3.7 

Sonoma ASR $3.9 

City of Petaluma 

Treatment Increase Ellis Creek Water Reclamation Facility (ECWRF) Capacity $9.0 

Distribution 

Urban Recycled Water Expansion $14.6 

Agricultural Recycled Water Expansion Phase 1 $12.5 

Agricultural Recycled Water Expansion Phase 2 $5.9 

Napa SD 
Treatment Soscol WRF Increased Filter Capacity $2.2 

Operational Storage Additional Soscol WRF Covered Storage $2.9 

MMWD/CMSA Distribution Recycled Water Distribution System Expansion to San Quentin Prison $7.8 

City of  

American 

Canyon 

Distribution 
Phase 1 Recycled Water Distribution System Expansion $3.1 

Phase 2 Recycled Water Distribution System Expansion $2.9 

Treatment American Canyon WRF Phase 2 Treatment Plant Upgrades $6.0 

Total $83.2 
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Figure ES-3. Proposed Phase 2 Title XVI Program 
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Section 1 

Introduction  

This feasibility study report, prepared on behalf of, and in coordination with, the North Bay Water 

Reuse Authority (NBWRA), presents the North Bay Water Reuse Programõs (NBWRPõs) engineering 

evaluation and economic and financial analysis for Phase 2 of the North Bay Water Reuse Program 

(Phase 2 Program). 

1.1 Background 

The Phase 2 Program builds upon Phase 1 infrastructure investments which included $104 million 

in treatment, distribution, and storage projects to further develop recycled water as part of the 

regionõs water supply portfolio. Building on the Phase 1 technology and infrastructure investments, 

Phase 2 projects will deliver increased yield through expanded treatment, new pipelines, and 

additional storage projects while building resiliency into the regionõs long-term water supply through 

the use of recycled water. 

This report has been prepared in partial fulfillment of the requirements of the U.S. Department of the 

Interiorõs Bureau of Reclamation Public Law 102-575, Title XVI (the Reclamation Wastewater and 

Groundwater Study and Facilities Act of 1992, as amended) which provides general authority for 

appraisal and feasibility studies and a mechanism for federal participation and cost-sharing for 

approved recycled water projects.  

Preparation of this feasibility study report also followed specific guidance for Title XVI feasibility study 

requirements as provided in the Reclamation Manual, Directives and Standards, Title XVI Water 

Reclamation and Reuse Program Feasibility Study Review Process WTR 11-01 (WTR 11-01). WTR 

11-01 provides clear direction regarding the U.S. Bureau of Reclamationõs (USBRõs) review 

procedures, leading to a more transparent and consistent Title XVI Program. 

The NBWRA currently operates under a Memorandum of Understanding (MOU) signed on March 8, 

2013 (Third Amendment to the original MOU dated March 2005). NBWRA Member Agencies (MAs) 

include Sonoma County Water Agency (SCWA), Sonoma Valley County Sanitation District (SVCSD), 

City of Petaluma, County of Napa, Napa Sanitation District (Napa SD), City of American Canyon, 

County of Marin, Novato Sanitary District (Novato SD), Las Gallinas Valley Sanitary District (LGVSD), 

North Marin Water District (NMWD), and Marin Municipal Water District (MMWD). 

Under the MOU and its amendments, the NBWRA is exploring òthe feasibility of coordinating 

interagency efforts to expand the beneficial use of recycled water in the North Bay Region thereby 

promoting the conservation of limited surface water and groundwater resources.ó The proposed 

Phase 2 Program, the subject and intended outcome of the NBWRAõs work, would reduce the volume 

of treated wastewater discharged into San Pablo Bay and its tributaries, providing water quality and 

environmental benefits and redirecting this valuable resource to provide increased recycled water 

supply for agricultural, urban, and environmental uses. 

This feasibility study report describes the proposed Phase 2 Program, comprised of 16 projects, and 

includes discussion of key water management issues and needs and identifies recycled water 

opportunities for future consideration (outside the Phase 2 Program). These project opportunities 

were further developed and analyzed as alternative measures having the potential to address the 

identified water management issues and needs. Also in support of the Phase 2 Program, an 
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economic and financial analysis was completed and is accompanied by an overview of associated 

legal and institutional requirements. 

1.2 Project Purpose  

From its inception in 2002, the NBWRA has applied a multiple-benefit approach to recycled water 

supply planning from both the watershed and sub-regional perspective to determine how best to 

serve the regionõs often competing urban, agricultural, and environmental needs. Implementing 

recycled water projects from this perspective provides community benefits in two fundamental ways; 

each project reflects the priorities and needs of each agency while concurrently, and incrementally, 

contributing toward water supply reliability throughout the region. 

The region is complex, some sub-regions have a relatively stable urban water supply while in others, 

reduced and unreliable surface supplies have resulted in urban and surrounding rural residential 

users looking to groundwater. Groundwater basins can be affected by lack of flows for recharge, 

conversion of grazing land to high-value irrigated vineyards and rural residential housing.  In some 

areas pumping has resulted in brackish groundwater and water quality degradation while in other 

areas, pumping ordnances have been implemented in an attempt to manage yield/flow availability. 

Agriculture and particularly, wineries and their associated tourism, are a multi-billion-dollar economic 

powerhouse in the region.  However, agricultural demands for diversion of stream flow for irrigation 

and frost protection management has associated impacts to sub-surface groundwater levels and 

flow to support riparian habitats, fisheries and associated aquatic species. 

1.3 Participants 

Phases 1 and 2 of the Program have a diverse mix of water and wastewater agencies in Marin, 

Sonoma, and Napa Counties. The table below shows how some agencies completed their projects in 

Phase 1, others are new to the Phase 2 Program, and some have both Phase 1 and 2 projects in 

their portfolio. 

Table 1-1. NBWRA Member Agencies 

Agency Phase 1 Member Phase 2 Member Associate Member 

Napa SD V V  

Novato SD V V  

Petaluma (City)  V  

SCWA V V  

SVCSD V V  

LGVSD V   

NMWD V   

American Canyon (City)  V  

Marin County   V 

MMWD  V  

Napa County V   

1.4 Study Area  

The NBWRA encompasses the North San Pablo Bay Watershed within the counties of Napa, Sonoma, 

and Marin as shown in in Figure 1-1 below. The Phase 2 Program focuses on areas that are, or could 

be, served by the Novato SD, City of Petaluma, SCWA, SVCSD, Napa SD, MMWD, Central Marin 

Sanitation Agency (CMSA) and the City of American Canyon. 
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Figure 1-1. NBWRA Study Area 

Sonoma County Wa ter Agency  



Section 1 North Bay Water Reuse Program Phase 2 Feasibility Study 

 

1-4  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

Draft Update NBWRP P2 FS Report.docx 

1.5 Planning Process 

1.5.1 Overview 

Planning activities for the development of the Phase 2 Program included a series of screening and 

evaluation processes designed to ensure the NBWRA Program objectives were met. Each MAsõ 

proposed projects were screened for their ability to meet objectives, develop alternatives, and 

ultimately the selection of the Phase 2 Program. This iterative process allowed the viewpoints and 

success factors of the MAs to be addressed and incorporated into the Phase 2 Program. 

1.5.2 Workshops 

As part of the planning process, a series of workshops were held to obtain direct input from 

stakeholders. These technical workshops occurred over a 32-month period and provided a stepwise 

process to select the diverse projects that maximized the NBWRA objectives while concurrently 

meeting MA needs. A summary of the workshops held and topics discussed is provided in Table 1-2. 

 

Table 1-2. Phase 2 Stakeholder Workshops 

Workshop Date Topics Addressed 

1 July 2014 Discussion on planned public involvement activities. 

2 October 2014 NBWRA approach, schedule, and report topics to be addressed. 

3 January 2015 Initial project list identification. 

4 April 2015 
Decision process to select Phase 2 Program, review NBWRA objectives, initial weighting of objectives, 

assignment to weight objectives and submit prior to July meeting. 

5 July 2015 
Results of weighting NBWRA objectives and subobjectives, appraisal level project costs, and preliminary 

list of projects to be considered in the Program. 

6 September 2015 
Results of detailed analysis of seasonal storage projects issues, opportunities and feasibility level costs. 

Discussion of three categories of projects: Title XVI, Non-Title XVI, and Programmatic Level. 

7 October 2015 
Process to refine project list for Phase 2 Program, assign MAs to categorize their projects for the Program, 

and Program expansion discussion. 

8 December 2015 
Discuss project lists and feasibility level costs by MA. Initial categorization of projects into Title XVI, Non-

Title XVI and Programmatic Level. 

9 January 2016 
Discussion and approval of Phase 2 Program projects by category. Discussion of activities to complete 

the study. 

10 March 2016 Feasibility Study Report review process and schedule. 

11 April 2016 Draft Feasibility Study Report status. 

12 July 2016 
Revised List of Projects for Phase 2 Environmental Analysis, Discussion of Impacts of Revisions, and 

Consideration of Approval of a Final List of Projects. 

13 August 2016 Discussion of Program project list. 

14 September 2016 
Feasibility Study Report comments received by MAs been tabulated and being addressed. Addition of 

new agencies and projects identified. 

15 December 2016 Impacts of the addition of new Phase 2 agencies and projects discussed. 

16 January 2017 
Discussion regarding revisions to the draft Feasibility Study Report for additional agencies. Discussion of 

environmental review schedule. 

17 March 2017 Board of Directors approval of final Phase 2 projects for inclusion in Feasibility Study Report.  
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1.5.3 Public Outreach 

Concurrent with the technical workshops and feasibility study activities, the NBWRA conducted 

public outreach efforts to collect and share information on a broad scale within each MAsõ service 

area. Public outreach activities included the following stakeholder relations activities: 

¶ Identifying potential customers, key stakeholders, and special interest groups and their 

representatives in the NBWRA region, including local governments, sanitation and water 

districts, agricultural industry, environmental community, local business community, and non-

governmental organizations that may have an interest in the Phase 2 Program.  

¶ Providing outreach to stakeholders and providing NBWRA-related information, the potential 

beneþts of the Phase 2 Program, and stakeholder issues of concern related to the Phase 2 

Program.  

¶ Gathering/sharing information regarding potential customers, stakeholders, and special interest 

groups. Planned, prepared and assisted in facilitating meetings with stakeholder groups. 

Assisted and provided guidance to NBWRA in resolving stakeholder issues of concern. Provided 

follow-up reporting to public workshop participants and reported on outcomes of public meetings 

to keep them informed. 

¶ Maintained a NBWRA webpage (www.nbwra.org/) to provide broad sharing of information with 

the public.  

1.6 Phase 2 Program 

The projects selected by the MAs that provided the most benefit and met their financial constraints 

exceeded the Title XVI program funding capabilities. Therefore, the projects were separated into the 

following three categories: 

¶ NBWRA Phase 2 Title XVI Program: Approximately $83.2 million in feasible projects that would 

be constructed between 2021 and 2030 to seek construction funding under Title XVI.  

¶ Programmatic Level: There are approximately $41.1 million in projects that are considered 

future projects to be developed outside Title XVI as needed by the individual MAs.  

¶ Non-Title XVI Projects: Approximately $153.2 million in feasible projects that will be funded 

under other mechanisms.  

The Phase 2 Program projects categorized after the feasibility study are shown in Table 1-3.  

  

http://www.nbwra.org/
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Table 1-3. NBWRA Phase 2 Program 

Agency Project Type Project Title 

Title XVI 

Project 

Level 

EIR/EIS 

Programmatic 

Level 

Non-Title XVI 

Project Level 

EIR/EIS 

Novato SD 

Treatment 
Novato SD WRP Capacity - 1st Expansion (+0.85 mgd) V   

Novato SD WRP Capacity - 2nd Expansion (+0.85 mgd)   V 

Seasonal 

Storage 

Option 1: Site Near Highway 37 (Tertiary) 150 AF  V  

Option 2: Site Near Highway 37 (Secondary) 150 AF   V 

Option 3: Hamilton Site (Secondary) 150AF   V 

Environmental 

Enhancement 

Marin County Lower Novato Creek Project - Distribution V   

Marin County Lower Novato Creek Project - Restoration  V  

Turnout to Transitional Wetlands V   

SVCSD 

Seasonal 

Storage 

Option 1: Mulas Site (Tertiary) 49 AF   V 

Option 2: Robledo Site (Tertiary) 49 AF   V 

Distribution 8th Street East and Napa Road Pipelines V   

SCWA 

Seasonal 

Storage 

Valley of the Moon (VOM) Aquifer Storage and Recovery 

(ASR) 
V   

Sonoma ASR V   

Groundwater 

Management 

Sonoma Valley Groundwater Management and Recharge 

Project 
   

City of Petaluma 

Treatment 
Increase Ellis Creek Water Reclamation Facility (ECWRF) 

Capacity 
V   

Seasonal 

Storage 

Option 1a: Site Southeast of ECWRF (Secondary) 300 AF   V 

Option 1b: Site Southeast of ECWRF (Secondary) 150 AF   V 

Distribution 

Urban Recycled Water Expansion V   

Agricultural Recycled Water Expansion Phase 1 V   

Agricultural Recycled Water Expansion Phase 2 V   

Agricultural Recycled Water Expansion Phase 3  V  

Napa SD 

Treatment Soscol WRF Increased Filter Capacity V   

Operational 

Storage 

Additional Soscol WRF Covered Storage V   

Napa State Hospital Storage Tank  V  

Seasonal 

Storage 

Option 1a: Raise Existing Pond Levees (Secondary) 300 

AF 
  V 

Option 1b: Raise Existing Pond Levees (Secondary) 

1,100 AF 
  V 

Option 2: Somky Ranch Site (Secondary) 300 AF   V 

Option 3a: Jameson Ranch Site (Tertiary) 600 AF 

(Phase 1) 
  V 

Option 3b: Jameson Ranch Site (Tertiary) 300 AF   V 

Distribution 
Milliken-Sarco-Tulocay (MST) Northern Loop    V 

MST Eastern Extension    V 
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Table 1-3. NBWRA Phase 2 Program 

Agency Project Type Project Title 

Title XVI 

Project 

Level 

EIR/EIS 

Programmatic 

Level 

Non-Title XVI 

Project Level 

EIR/EIS 

MMWD/CMSA Distribution 
Recycled Water Distribution System Expansion to San 

Quentin Prison 
V   

City of  

American 

Canyon 

Distribution 
Phase 1 Recycled Water Distribution System Expansion V   

Phase 2 Recycled Water Distribution System Expansion V   

Treatment 
American Canyon WRF Phase 2 Treatment Plant 

Upgrades 
V   

AF = acre-feet; CMSA = Central Marin Sanitation Agency; EIR/EIS = Environmental Impact Report/Environmental Impact Study;  

mgd = million gallons per day; WRP = Water Reclamation Plant. 

 

1.7 Document Organization 

The Phase 2 feasibility study report is organized in alignment with the guidance provided by  

WTR 11-01 to clearly address Title XVI requirements and facilitate USBR review. 

 

Table 1-4. Phase 2 Feasibility Study Report Organization 

Title Topics 

Executive Summary  

1. Introduction 
Å Non-federal project sponsor(s).  

Å Description of the study area  

2. Problems and Needs 

Å Water supply & demand 

Å Water quality 

Å Current disposal activities 

3. Water Reclamation and Reuse Opportunities 

Å Water and wastewater agencies 

Å Current reuse and potential future supplies and use types 

Å Initial list of Phase 2 projects by agency 

4. Formulation of Alternatives and Selection of 

Program 

Å Overview of alternatives evaluation process 

Å Projects screened using Program objectives 

Å Alternatives that were evaluated to feasibility level to provide better definition to allow 

the Program selection.  

5. Proposed Phase 2 Title XVI Program 
Detailed description the projects within each MA that were screened and formulated into a 

Program 

6. Economic Analysis The economic analysis and projections of the future with, and without, the project. 

7. Environmental Consideration and Potential 

Effects 

Sufficient information on each alternative to allow USBR to assess the potential measures 

and costs that may be necessary to comply with NEPA, and any other applicable federal 

law. 

8. Legal and Institutional Requirements 
Legal or institutional requirements or barriers to implementing the proposed Title XVI 

project. 

9. Financial Capability of the Sponsors 
Information to determine that the non-federal project sponsor is likely to demonstrate 

financial capability if the project moves to constructionó 
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Table 1-4. Phase 2 Feasibility Study Report Organization 

Title Topics 

10. Research Needs 
Description of research needs associated with the proposed water reclamation and reuse 

project 

Appendix A: Workshop Meeting Summaries Stakeholder engagement documentation 

Appendix B: Existing or Potential Special Studies 

Species in the Study Area 
Update of Phase 1 appendix to focus on Phase 2 projects 

Appendix C: Hydraulic Studies 

Å Petaluma system 

Å Napa MST (completed in Phase 1) 

Å SVCSD Napa Road (a single line) 

Appendix D: Basis for Feasibility Construction 

Costs Estimates 

Å Documentation of approach 

Å Costs curves uses 

Å Assumptions 

Appendix E: Geologic Conditions and geologic 

Constraints 

Å Update and expansion of Phase 1 

Å Focus on Phase 2 facility locations and alignments 

Å No field investigations were conducted 
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Section 2 

Problems and Needs 

The MAs have undertaken this feasibility study to address mounting environmental, regulatory, and 

water supply challenges. The NBWRA study area is unique with a mix of sensitive environmental 

resources, growing urban areas, and high-value agricultural land all competing for limited water 

resources. Each of the individual sub-regions within the NBWRA study area will be exposed to 

increasing water resource challenges in the future. Water reclamation and reuse is a local, cost-

effective solution to some of these water resources challenges. 

The challenges facing the MAs are summarized as follows: 

¶ The local agricultural economy is dominated by high-value vineyard culture which requires a 

highly reliable water supply to maintain production and the secondary economy associated with 

the industry. 

¶ Continued urbanization of the greater San Francisco Bay Area, including the NBWRA study area, 

requires highly reliable sources of water. 

¶ The vitally important estuarine ecosystem of the North San Pablo Bay area, which includes 

endangered species and wetlands, has been under intense stress. Although protective and 

restorative measures are in place and underway, the habitat requires a reliable water supply to 

support these efforts. 

¶ The local surface water supplies are becoming less reliable due to climate change impacts such 

as drought, reduced winter flow, and dry or low summer flows. These shortages are further 

exacerbated by impacts associated with multiple diversions on these limited supplies. 

¶ Imported water supplies that are conveyed from the Russian River are subject to reduced 

availability during the most severe drought conditions. 

¶ Imported water supplies that are conveyed from the San Francisco Bay Delta are subject to 

reduced availability in many years and have only limited ability to be expanded in the future. 

¶ Groundwater supplies are pumped for agricultural and municipal uses and some areas are 

experiencing declining levels, marginal quality, and salt water intrusion. 

¶ Water is a highly valued recreation and aesthetic amenity for the outdoor oriented citizens of the 

North Bay. 

¶ Increasingly stringent wastewater discharge requirements are increasing the costs of 

wastewater treatment and disposal. 

These water management challenges have resulted in the need for the MAs to investigate expanding 

the use of various water supply alternatives to increase water supply and reliability. 

While urban growth has been relatively modest in recent years, the local population is projected to 

continue to grow. Table 2-1 presents the current and projected future population of the urban areas 

within the NBWRA study area. 
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Table 2-1. Population of Urban Areas within the NBWRA Study Area 

Urban Water Agency 2010 2035 

Marin Municipal Water District 190,600 206,500 

North Marin Water District 60,423 67,808 

City of Petaluma 60,214 75,587 

City of Sonoma 11,426 14,471 

VOM Water District (VOWMD) 23,478 25,943 

City of Napa 86,743 93,543 

City of American Canyona 19,392 28,903 

Total 452,276 512,755 

Source: 2010 Urban Water Management Plans (UWMPs). 

a. Population data for the City of American Canyon was taken from their 2015 UWMP. 

 

This section describes the water resources management problems and needs that could be 

addressed through the implementation of the Phase 2 Program proposed in this report by increasing 

water reuse. An overview of water supplies, water demands, water quality concerns, and other 

wastewater disposal options is provided in this section as well as the regionõs vulnerability to climate 

change and sea level rise. 

2.1 Current and Projected Water Supplies 

Water users in the NBWRA study area rely on a mixture of water supplies from local surface water, 

imported surface water, groundwater, and existing recycled water produced at several wastewater 

treatment plants (WWTPs), also termed WRPs and WRFs. This section presents a description of 

current and projected water supplies, potential sources of additional water other than the proposed 

Title XVI project, and plans for new facilities. The key water resources features are depicted on Figure 

2-1. 

2.1.1 Local Surface Water 

Local surface water is used by urban water suppliers, agricultural users, and some smaller self-

supplied domestic users within the region. The main waterways in the study area are the Napa River, 

Petaluma River, Sonoma Creek, Novato Creek, and many smaller tributaries that feed these 

waterways, which all flow into San Pablo Bay. Table 2-2 presents the watershed area, outlet location 

and existing beneficial uses of each of these rivers. The rivers are also shown in Figure 2-1. Table 2-3 

summarizes the annual average, median, and minimum river flows, which demonstrate the large 

reduction from average river flows that occurs in dry years. 
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Figure 2-1. Key Water Resources Features 

 






















































































































































































































































































































































































































































