
Final | November 2017

2015Water System
Master Plan Update















































































































































































































































































































































































































































































































































































































































































































































































































mailto:peter.martin@innovyze.com





















































































































































































































































































































































































































































































































	2015 Water System Master Plan Update
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	2015 Water Master Plan Update
	Introduction
	Existing System
	System Design and Performance Criteria
	Historical and Future Population
	Current and Projected Water Demands
	Water Supply Evaluation
	SWRCB Water Right Permit 18150
	Bureau of Reclamation Contract 0-07-20-W0187
	North Delta Water Agency Contract
	Additional Water Supplies
	Water Supply Summary

	Hydraulic Model Update and Calibration
	Water System Capacity and Operational Analysis
	Capital Improvements Plan
	Financial analysis
	Water Rates
	Water System Connection Fees



	Chapter 1
	1.1 Background
	1.2 Water Service Area
	1.3 PLANNING PERIOD
	1.4 Study Goals
	1.5 Scope and Authorization
	1.6 Report Organization
	1.7 Acknowledgements

	Chapter 2
	2.1 Water System Description
	2.1.1 Water System History
	2.1.2 Supply Sources
	2.1.2.1 Water Rights
	2.1.2.2 Groundwater Wells
	2.1.2.3 Water Quality

	2.1.3 Pressure Zones
	2.1.4 Storage Reservoirs
	2.1.5 Booster Pump Stations
	2.1.6 Distribution System
	2.1.7 Water Meter Program


	Chapter 3
	3.1 Level of Service Criteria
	3.2 Planning Criteria
	3.2.1 Water Supply Capacity
	3.2.2        Storage Requirements
	3.2.2.1      Operational Equalization Storage
	3.2.2.2     Fire Storage
	3.2.2.3     Emergency Storage
	3.2.2.4     Total Storage

	3.2.3   Service Pressures
	3.2.4      Distribution Mains
	3.2.5 Fire Flows


	Chapter 4
	4.1 Planning Data
	4.1.1 2015 UWMP Demand Projection Method
	4.1.2 Existing Land Use
	4.1.3 Growth Projections
	4.1.3.1 Growth Rates


	4.2 Historical Water Production and consumption
	4.2.1 Historical Water Production
	4.2.1.1 Average Day Demand (ADD)
	4.2.1.2 Maximum Day Demand
	4.2.1.3 Diurnal Demand Variations

	4.2.2 Per Capita Water Demand
	4.2.3 Historical Water Customer Accounts
	4.2.4 Historical Metered Water Consumption
	4.2.4.1 Large Consumers

	4.2.5 Equivalent Dwelling Units
	4.2.6 Unaccounted for Water

	4.3 Estimate of Existing Demands by Neighborhood
	4.4 2035 Demand Projections
	4.4.1 Demand Projection Parameters
	4.4.1.1 EDU Values
	4.4.1.2 MDD to ADD Peaking Factor

	4.4.2 Demand Projections

	4.5 Summary

	Chapter 5
	5.1 SURFACE WATER ASSETS
	5.1.1 SWRCB Water Right Permit 18150
	5.1.2 Reclamation Contract 0-07-20-W0187
	5.1.3 North Delta Water Agency Contract
	5.1.4 Summary of Surface Water Supplies
	5.1.5 Water Supply Resiliency

	5.2 GROUNDWATER
	5.3 WATER TREATMENT AND DELIVERY
	5.4 FUTURE WATER SUPPLY DELIVERIES
	5.4.1 Future Supply under Permit 18150
	5.4.2 Future Supply CVP Contract 0-07-20-W0187
	5.4.3 Future Supply of Groundwater
	5.4.4 Future Supply from North Delta Water Agency Contract
	5.4.5 Integrated Future Supply Tables

	5.5 TRANSFER OPPORTUNITIES
	5.6 DESALINATED WATER OPPORTUNITIES
	5.7 RECYCLED WATER OPPORTUNITIES
	5.7.1 Wastewater Collection, Treatment Systems, and Disposal
	5.7.2 Current and Projected Recycled Water Use
	5.7.3 Potential Uses of Recycled Water
	5.7.4 Encouraging Recycled Water Use
	5.7.5 Recycled Water Use Optimization

	5.8 SUMMARY

	Chapter 6
	6.1 Hydraulic Model Update
	6.1.1 Previous Hydraulic Model
	6.1.2 Selected Hydraulic Modeling Software
	6.1.3 Previous Hydraulic Model Review
	6.1.4 Modeled Water Distribution System
	6.1.5 Elements of the Hydraulic Model
	6.1.6 Model Update and Expansion
	6.1.7 Diurnal Pattern Development
	6.1.8 Water Demand Allocation

	6.2 Hydraulic Model Calibration
	6.2.1 Model Calibration Data Collection
	6.2.1.1 SCADA Data Gathering
	6.2.1.2 Temporary Pressure Logger Installation
	6.2.1.3 Fire Flow Field Testing
	6.2.1.4 Follow Up Field Testing

	6.2.2 Model Calibration Methodology and Results
	6.2.2.1 Macro Calibration
	6.2.2.2 Extended Period Simulation Calibration
	6.2.2.3 Fire Flow Test Calibration
	6.2.2.4 Calibration Result Summary



	Chapter 7
	7.1 WATER DISTRIBUTION SYSTEM CAPACITY EVALUATION
	7.1.1 Supply Evaluation
	7.1.2 Storage Evaluation
	7.1.3 System Pressure Analysis
	7.1.3.1 Existing System
	7.1.3.2 Future (2035) System

	7.1.4 Fire Flow Analysis
	7.1.4.1 Existing System
	7.1.4.2 Future (2035) System

	7.1.5 Pipeline Analysis
	7.1.5.1 Existing System
	7.1.5.2 Future (2035) System

	7.1.6 Proposed Distribution System Capacity Improvements
	7.1.6.1 Storage Improvements
	7.1.6.2 Fire Flow Improvements
	7.1.6.3 Transmission/Backbone Main Improvements
	7.1.6.4 Developer Planned Improvements


	7.2 WATER TREATMENT PLANT EVALUATION
	7.2.1 Background
	7.2.2 Assessment Approach
	7.2.3 Assessment Results
	7.2.4 Recommended Projects

	7.3 WATER DISTRIBUTION SYSTEM CONDITION EVALUATION
	7.3.1 Remaining Useful Life: Pipelines
	7.3.2 Tank and Pump Stations Condition Assessment
	7.3.2.1 Recommendations


	7.4 OPERATIONAL ANALYSIS
	7.4.1 Baseline Evaluation
	7.4.2 Energy Evaluation Results
	7.4.3 Summary of Regulations
	7.4.3.1 Recent DDW Regulatory Developments
	7.4.3.2 On-going Regulatory Development
	7.4.3.3 Current Regulations

	7.4.4 Other Citywide Projects


	Chapter 8
	8.1 Project Prioritization
	8.2 Capital Improvement Project Costs
	8.3 Cost Estimating Accuracy
	8.4 Construction Unit Costs
	8.4.1 Pipeline Unit Costs
	8.4.2 Tank and Booster Station Unit Costs
	8.4.3 Direct Costs

	8.5 Project Costs and Contingencies
	8.5.1 Baseline Construction Cost
	8.5.2 Estimated Construction Cost
	8.5.3 Capital Improvement Cost

	8.6 Capital Projects
	8.6.1 Water Distribution System - Capacity Projects
	8.6.1.1 Fire Flow Improvements ("FF" Projects)
	8.6.1.2 Corporation Yard ("CY" Projects)
	8.6.1.3 Capacity Improvements ("TM" Projects)
	8.6.1.4 New Tank and Pump Stations ("T" Projects)

	8.6.2 Water Distribution System - Rehabilitation Projects
	8.6.2.1 Water Main Replacements ("RR" Projects)
	8.6.2.2 Water Meter Replacement Program ("MR" Projects)
	8.6.2.3 Tank and Pump Station Rehabilitation ("PS" Projects)

	8.6.3 Water Treatment Plant - Rehabilitation and Replacement Projects
	8.6.3.1 Actiflo™ Clarification No. 1 & 2 ("AF" Projects)
	8.6.3.2 Backwash Pump Recoating ("BWP" Projects)
	8.6.3.3 Chemical Feed ("CF" Projects)
	8.6.3.4 Clearwell Underdrain ("CW" Projects)
	8.6.3.5 Filtration ("FR" Projects)
	8.6.3.6 High Service Pumps ("HSP" Projects)
	8.6.3.7 Intake Facilities and Pump Station ("ISP" Projects)
	8.6.3.8 Lab Mechanical Building ("LMB" Projects)
	8.6.3.9 Low Lift Pump Station ("LPS" Projects)
	8.6.3.10 Operations Building ("OPS" Projects)
	8.6.3.11 Process Drain Pump Station ("PD" Projects)
	8.6.3.12 Raw Water Manifold and Reclaimed Water Pumping ("RW" Projects)
	8.6.3.13 Recycled Water Basins ("RWB" Projects)
	8.6.3.14 Facility-Wide Measuring Equipment and Transmitters ("FAC" Projects)


	8.7 Capital Improvement Project Implementation
	8.8 Summary of Findings
	8.9 Existing Versus Future Users Cost Share

	Chapter 9
	9.1 INTRODUCTION
	9.2 Water RATE Update
	9.2.1 Introduction
	9.2.2 Customer Classes and Current Monthly Rates
	9.2.2.1 REVENUE REQUIREMENT PROJECTIONS
	9.2.2.2 O&M Expenses
	9.2.2.3 Capital Expenses
	9.2.2.4 Water Fund Reserves
	9.2.2.5 Operating Reserve Target
	9.2.2.6 Capital Reserve Target

	9.2.3  Water Enterprise Fund Balance
	9.2.3.2 Water Rate Design and Proposed Rates
	9.2.3.2.2 Commodity Charges

	9.2.3.3 Bill Impacts and Comparisons to Neighboring Agencies


	9.3 Water and Sewer Connection Fee Update
	9.3.1.1 Background
	9.3.1.2 Approach and Analysis
	9.3.1.3 Analytical Approach
	9.3.1.4 Facilities That Benefit Growth
	9.3.1.4.1 Value of Facilities
	9.3.1.4.2 Capacity in Facilities
	9.3.1.4.3 Unit Cost of Capacity

	9.3.2 CALCULATION METHODOLOGY – WATER
	9.3.2.1 Water Facilities Included in Calculation
	9.3.2.2 Value of Water Facilities
	9.3.2.3 Capacity in Water Facilities
	9.3.2.4 Connection Fee Structure – Water
	9.3.2.5 Connection Fee Calculation - Water

	9.3.3 IV. CALCULATION METHODOLOGY – SEWER
	9.3.3.1 Sewer Facilities Included in Calculation

	9.3.4 Value of Sewer Facilities
	9.3.5 Capacity in Sewer Facilities
	9.3.6 Connection Fee Structure – Sewer
	9.3.7 Connection Fee Calculation - Sewer
	9.3.7.1 Commercial/Industrial Connection Fee

	9.3.8 Comparison with Other Agencies’ Connection Fees – Sewer



	LIST OF APPENDICES
	APPENDIX A – WATER RIGHTS PERMITS, CONTRACTS,AGREEMENTS
	APPENDIX B – 2014 CONSUMER CONFIDENCE REPORT
	APPENDIX C – 2014/2015 WATER METER PROGRAM MAPS
	APPENDIX D - FOOD INDUSTRY CAPACITY ENHANCEMENTS TM
	APPENDIX E – MODEL SELECTION TM
	APPENDIX F – FIRE FLOW TEST DETAIL MAPS
	APPENDIX G – MODEL CALIBRATION RESULTS
	APPENDIX H – WATER TREATMENT PLANT VISUAL CONDITION ASSESSMENT TM
	APPENDIX I – TANK AND PUMP STATION CONDITION, SEISMIC, AND FLOOD VULNERABILITY ASSESSMENT TM
	APPENDIX J – SAMPLE CLOUD-BASED WATER METER DATA PLATFORM
	APPENDIX K – RCN CALCULATIONS
	APPENDIX L – WASHINGTON DISTRICT TM

	LIST OF TABLES
	Table ES.1 City Population Projections
	Table ES.2 Historical Water Production
	Table ES.3 Poor Condition Assets (Condition Score 5)
	Table ES.4 Current and Proposted Water Connection Fees
	Table 2.1 Southport Backup Groundwater Well System
	Table 2.2 City Water Rights Contracts
	Table 2.3 City Surface Water Entitlements
	Table 2.4 Storage Tank Summary
	Table 2.5 Booster Pump Station Summary
	Table 2.6 Water Distribution System Pipeline Summary
	Table 3.1 LOS Goal Categories
	Table 4.1 Land Use Summary
	Table 4.2 City Population Projections
	Table 4.3 General Plan 2035 Growth Assumptions
	Table 4.4 Historical Water Production
	Table 4.5 Historical Per Capita Water Demand
	Table 4.6 Historical Number of Water Accounts
	Table 4.7 Historical Metered Water Consumption
	Table 4.8 Historical Large Consumers Demand
	Table 4.9 Historical Water Consumption per Account (gpd/acct)
	Table 4.10 Estimation of Unaccounted for Water (mgd)
	Table 4.11 Water Demand Factors
	Table 4.12 Existing Water Demands by Neighborhood
	Table 4.13 Demand Projection Parameters
	Table 4.14 2035 Water Demand Projections by Neighborhood
	Table 4.15 Existing and Future Demands Summary
	Table 5.1 Current and Projected Surface Water Supply Sources
	Table 5.2 City of West Sacramento Wells
	Table 5.3 City of West Sacramento Normal Year Supply Reliability
	Table 5.4 City of West Sacramento Single Dry Year Supply Reliability
	Table 5.5 City of West Sacramento Multi-Dry Year Supply Reliability
	Table 6.1 SCADA Data Gathering
	Table 6.2 Temporary Pressure Logger Locations
	Table 6.3 Fire Flow Calibration Results
	Table 7.1 Supply Evaluation
	Table 7.2 Existing Storage Evaluation
	Table 7.3 Future (2035) Storage Evaluation
	Table 7.4 Proposed Fire Flow Improvements
	Table 7.5 Asset Condition Assessment Scores
	Table 7.6 Useful Life Based on Asset Category
	Table 7.7 Remaining Useful Life Calculation
	Table 7.8 GKWTP Asset Register Summary
	Table 7.9 GKWTP Condition Assessment Summary
	Table 7.10 Poor Condition Assets (Condition Score 5)
	Table 7.11 Useful Life Estimates by Pipe Material
	Table 7.12 Total Capital Improvement Costs by CIP Range
	Table 7.13 Booster Pump Station Summary
	Table 7.14 Energy Consumption and Greenhouse Gas Emissions for Current Operations
	Table 7.15 Regulations Promulgated by DDW Within the Past 5 Years
	Table 7.16 Cyanotoxin Health Advisory Concentrations
	Table 7.17 Overview of Key Drinking Water Regulations
	Table 7.18 Meter Component Replacement Costs and Frequency
	Table 8.1 Abbreviations for Capital Improvement Projects
	Table 8.2 Unit Construction Costs - Water Buried Assets
	Table 8.3 Water Distribution System CIP
	Table 8.4 George Kristoff Water Treatment Plant CIP
	Table 8.5 Proposed Fire Flow Improvement ("FF" Projects) CIP Breakdown by Phase
	Table 8.6 Proposed Capacity Improvement ("TM" Projects) CIP Breakdown
	Table 8.7 Proposed New Tank & Pump Station ("T" Projects) CIP Breakdown
	Table 8.8 Proposed Tank and Pump Station ("PS" Projects) CIP Breakdown
	Table 8.9 Actiflo™ Clarification No. 1 & 2 ("AF" Projects) CIP Breakdown
	Table 8.10 Filtration ("FR" Projects) CIP Breakdown
	Table 8.11 High Service Pumps ("HSP" Projects) CIP Breakdown
	Table 8.12 Intake Facilities and Pump Station ("ISP" Projects) CIP Breakdown
	Table 8.13 Raw Water Manifold and Reclaimed Water Pumping ("RW" Projects) CIP Breakdown
	Table 8.14 Recycled Water Basins No. 1 and No. 2 ("RWB" Projects) CIP Breakdown
	Table 8.15 CIP Cost by Project Type and Phase
	Table 8.16 CIP Cost by Reimbursement Category

	LIST OF FIGURES
	Figure ES.1 Existing Water Distribution System
	Figure ES.2 Average and Maximum Day Demand Projections
	Figure ES.3 Funded Phase I CIP Summary
	Figure ES.4 Annual Revenue Requirements
	Figure ES.5 Current and Proposed Water Rates
	Figure ES.6 Projected Year-End Water Fund Reserve Balance
	Figure 1.1 - Water Service Area
	Figure 1.2 - West Sacramento Neighborhoods
	Figure 2.1  - Existing Water Distribution System
	Figure 2.2 Pipeline Distribution by Diameter
	Figure 4.1 Existing Land Use
	Figure 4.2 General Plan Growth Projections
	Figure 4.3 North Area Diurnal Patterns
	Figure 4.4 Southport Diurnal Patterns
	Figure 4.5 Large Consumers
	Figure 4.6 Average and Maxium Day Demand Projections
	Figure 5.1 Normal Year Utility of City's Water Assets
	Figure 5.2 Dry Year Utility of City's Water Assets
	Figure 6.1 Modeled Water Distribution System
	Figure 6.2 SCADA Data Points, Fire Flow Test, and Pressure Logger Locations
	Figure 6.3 Detail Map of Dry Pipe at Pheasant Hollow and Linden
	Figure 6.4 EPS Calibration Results - Northeast Tank Level
	Figure 6.5 EPS Calibration Results - Inline BPS Discharge Pressure
	Figure 7.1 West Sacramento Distribution System Schematic
	Figure 7.2 Existing ADD Minimum Pressures
	Figure 7.3 Existing PHD Minimum Pressures
	Figure 7.4 Future ADD Minimum Pressures
	Figure 7.5 Future PHD Minimum Pressures
	Figure 7.6 Existing System Fire Flow Deficiencies
	Figure 7.7 Proposed Distribution System Capacity Improvements
	Figure 7.8 Water Main Replacement Timeline
	Figure 7.9 West Sacramento Distribution System Schematic
	Figure 7.10 Example West Sacramento Residential Water Meter Conversion Map
	Figure 8.1 Capital Improvement Project Cost Summary by Project Type
	Figure 9.1 Current Flat Water Rates
	Figure 9.2 Current Metered Water Rates
	Figure 9.3 Key Modeling Assumptions
	Figure 9.4 Total Annual Projected Revenue Requirements
	Figure 9.5 Projected O&M Expenses
	Figure 9.6 Funded Phase 1 CIP Summary
	Figure 9.7 Water Enterprise Fund Balance (without rate increases)
	Figure 9.9 Projected Year-End Water Enterprise Fund Balance
	Figure 9.10 Current and Proposed Water Rates
	Figure 9.11 Sample Bill Impacts
	Figure 9.12 Residential Bill Comparison (3/4” meter; 11 CCF per month)
	Figure 9.13 Non-Residential Bill Comparison (1” meter; 107 CCF per month)
	Figure 9.14 Current Water ConnectionFees
	Figure 9.15 Current Sewer ConnectionFees
	Figure 9.16 Facility Costs Recovered by Connection Fees
	Figure 9.17 Recommended Cost Recovery Adjustments
	Figure 9.18 Water System Replacement Cost
	Figure 9.19 Unit Cost of Water Pipelines
	Figure 9.20 Equivalent Meter Units
	Figure 9.21 Proposed Structural Modifications - Water
	Figure 9.22 Water Connection Fee ($ per EMU)
	Figure 9.23 Current and Proposed Water Connection Fees
	Figure 9.24 Comparison of Water Connection Fees
	Figure 9.25 Sewer Collection System Replacement Cost
	Figure 9.26 Value of Sewer Collection System Pipelines
	Figure 9.27 Equivalent Dwelling Units
	Figure 9.28 Proposed Structural Modifications - Sewer
	Figure 9.29 Sewer Connection Fee Calculation Per EDU
	Figure 9.30 Sewer Connection Fees Calculation Per 1,000 Square Feet
	Figure 9.31 Current and Proposed Sewer Connection Fees
	Figure 9.32 Single-family Sewer Connection Fee Comparison





