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PREFACE 

This Water Management Plan (WMP or Plan) has been prepared by the Stockton East Water District 
(SEWD or District) in accordance with the Mid-Pacific Region 2017 Standard Criteria. In 2014, SEWD 
adopted a WMP to meet the requirements of the Mid-Pacific Region 2011 Standard Criteria. In 2015, 
SEWD also prepared an Agricultural Water Management Plan (AWMP) to meet the requirements of the 
Water Conservation Act of 2009, also known as Senate Bill x7-7 (SBx7-7), and Governor Brown’s April 
1, 2015 Executive Order B-29-15. 
 
This Plan is an update of the 2014 WMP to meet the requirements of SEWD’s contract with the U.S. 
Bureau of Reclamation (USBR, or Reclamation). This 2019 WMP meets the Mid-Pacific Region 2017 
Standard Criteria and uses the 2015 AWMP as the primary source.  
 
The resolution of adoption and a cross-reference table are provided on the following pages. The cross 
reference table identifies the location(s) in the WMP within which each of the applicable requirements of 
the Mid-Pacific Region 2017 Standard Criteria is addressed. This cross-reference table is intended to 
support efficient review of the WMP to verify compliance with the 2017 Standard Criteria. 
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ADOPTION OF WATER MANAGEMENT PLAN 
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CROSS-REFERENCE TO REQUIREMENTS OF THE USBR MID-
PACIFIC REGION 2017 STANDARD CRITERIA 

Section USBR Mid-Pacific Region 2017 Standard Criteria 

Applicable 
WMP 
Section(s) 
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A. History 1.A. 
B. Location and Facilities 1.B. 
C. Topography and Soils 1.C. 
D. Climate 1.D. 
E. Natural and Cultural Resources 1.E. 
F. Operating Rules and Regulations 1.F. 
G. Water Measurement, Pricing, and Billing 1.G. 
H. Water Shortage Allocation Policies 1.H. 
I. Evaluate Policies of Regulatory Agencies Affecting the 
Contractor and Identify Policies that Inhibit Good Water 
Management 

1.I. 
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A. Surface Water Supply 2.A. 
B. Groundwater Supply 2.B. 
C. Other Water Supplies 2.C. 
D. Source Water Quality Monitoring Practices 2.D. 

E. Water Uses within the District: Agricultural; Urban; 
Groundwater Management Plan/Banking Programs; Transfers, 
Exchanges, Rescheduling, Purchases, or Sales; Other 

2.E. 

F. Outflow from the District 2.F. 
G. Water Accounting 2.G. 
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A. Critical BMPs for Agricultural Contractors 3.A. 
Water Measurement 3.A.1. 
Designate the Water Conservation Coordinator 3.A.2. 

Provide or Support the Availability of Water Management 
Services to Water Users 

3.A.3. 

Pricing Structure 3.A.4. 
Evaluate and Improve Efficiencies of Contractor's Pumps 3.A.5. 
B. Exemptible BMPs for Agricultural Contractors 3.B. 
Facilitate Alternative Land Use 3.B.1. 
Facilitate Use of Available Recycled Water that Otherwise 
Would Not be Used Beneficially, Meets all Health and Safety 
Criteria, and Does Not Cause Harm to Crops or Soils 

3.B.2. 

Facilitate the Financing of Capital Improvements for On-Farm 
Irrigation Systems 

3.B.3. 

Incentive Pricing 3.B.4. 
Canal Lining/Piping and Regulatory Reservoirs 3.B.5. 
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Section USBR Mid-Pacific Region 2017 Standard Criteria 

Applicable 
WMP 
Section(s) 

Increase Flexibility in Water Ordering By, and Delivery To, 
Water Users (within Operational Limits) 

3.B.6. 

Construct and Operate Contractor Spill and Tailwater Recovery 
Systems 

3.B.7. 

Plan to Measure Outflow 3.B.8. 
Optimize Conjunctive Use 3.B.9. 
Automate Distribution and/or Drainage System Structures 3.B.10. 
Facilitate or Promote Water User Pump Testing and Evaluation 3.B.11. 
Mapping 3.B.12. 
C. Provide 5-Year Budget for Implementing BMPs 3.C. 
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A. Urban BMPs 4.A. 
Operations Programs 4.A.1. 
Education Programs 4.A.2. 
Residential 4.A.3. 
Commercial, Industrial, and Institutional (CII) 4.A.4. 
Landscape 4.A.5. 
B. Provide A 5-Year Budget For Expenditures And Staff Effort 
For BMPs 4.B. 
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District Water Inventory Tables 5 
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District Water Inventory Tables 5 
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ACRONYMS AND ABBREVIATIONS 

  
AB 3030 Assembly Bill 3030 
ac-ft  acre-feet 
ac-ft/yr  acre-feet per year 
AWMP Agricultural Water 

Management Plan 
BMPs Best management practices 
Cal Water California Water Service 

Company 
CCTR Central California Traction 

Railroad 
CCWD Calaveras County Water 

District 
CDFW California Department of Fish 

and Wildlife 
CII Commercial, Industrial, and 

Institutional 
CIMIS California Irrigation 

Management Information 
System 

CPUC California Public Utilities 
Commission 

CSJWCD Central San Joaquin Water 
Conservation District 

CUWCC California Urban Water 
Conservation Council 

CVFPB Central Valley Flood Protection 
Board 

CVPIA Central Valley Project 
Improvement Act 

CV-SALTS Central Valley Salinity 
Alternatives for Long-Term  
Sustainability 

CWC California Water Code 
DBCP  dibromochloropropane 
DJW  Dr. Joe Waidhofer 
DWR Department of Water Resources 
EBMUD East Bay Municipal Utility 

District 
EDF Environmental Defense Fund 
ESU evolutionarily significant unit 
ET  evapotranspiration 
ETc  Crop Evapotranspiration 
ETo  Reference evapotranspiration 
EDB   ethylene dibromide 
EPA U.S. Environmental Protection 

Agency 
GMP Groundwater Management Plan 
GPM  gallons per minute 

GSA Groundwater Sustainability 
Agency 

GSP Groundwater Sustainability 
Plan 

GWA Groundwater Authority 
HECWs High-efficiency clothes washers 
HPC Heterotrophic Plate Count 
ILRP Irrigated Lands Regulatory 

Program 
ITRC Irrigation Training and 

Research Center 
M&I  municipal and industrial 
MCL maximum contaminant level 
MGD  million gallon per day 
mg/L  milligrams per liter 
msl  mean sea level 
MOU Memorandum of Understanding 
MUSD Manteca Unified School 

District 
NMFS National Marine Fisheries 

Service (also NOAA Fisheries) 
NOAA  National Oceanic and 

Atmospheric Administration  
NOAA-NCEI National Oceanic and 

Atmospheric Administration’s - 
National Centers for 
Environmental Information 

OID  Oakdale Irrigation District 
OWUS  Owner's Water Use Statement 
RWCF Regional Wastewater Control 

Facility 
SAWS Stockton Area Water Suppliers 
SB 1938 Senate Bill 1938 
SCADA Supervisory Control and Data 

Acquisition 
SEWD, or Stockton East Water District 
District 
SGMA Sustainable Groundwater 

Management Act 
SMCL secondary maximum 

contaminant level 
SSJID South San Joaquin Irrigation 

District 
TOC Total Organic Carbon 
USACE U.S. Army Corps of Engineers 
USBR, or  United States Bureau of 
Reclamation  Reclamation 
USFWS U.S. Fish and Wildlife Service 
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WMP, or Water Management Plan 
Plan 
WSS  WaterSense Specification 
 

WTP  water treatment plant 
µg/L   micrograms per liter 

 

 
 



2019 SEWD WATER   EXECUTIVE 
MANAGEMENT PLAN  SUMMARY 
 

Final  ES-1 August 2019 

EXECUTIVE SUMMARY 

INTRODUCTION 

This Water Management Plan (WMP, or Plan) has been prepared by the Stockton East Water District 
(SEWD, or District) to describe the District’s agricultural and urban water management activities in 
accordance with the U.S. Bureau of Reclamation (USBR, or Reclamation) Mid-Pacific Region 2017 
Standard Criteria. Preparation of the WMP includes a detailed evaluation of the District’s water 
management operations as they relate to the implementation of all critical and other locally cost-effective 
best management practices (BMPs). 
 
This Plan is an update of the SEWD 2010 WMP and SEWD 2015 AWMP focusing on the Mid-Pacific 
Region 2017 Standard Criteria. Plan elements developed to address DWR AWMP requirements were not 
required to be updated at this time. These elements are included in this WMP as Attachment Q and will be 
updated in 2020 when the next five-year update of the AWMP is due. 
 
SEWD is dedicated to its mission to ensure proper management of its groundwater basin and provide 
supplemental surface water supplies. In 2017, SEWD became a Groundwater Sustainability Agency (GSA) 
under the Sustainable Groundwater Management Act (SGMA) and has joined with 15 other GSAs covering 
the Eastern San Joaquin Groundwater Basin to form an Eastern San Joaquin Groundwater Authority 
(GWA) to manage the basin sustainably.  
 
Water for irrigation is foundational to supporting agriculture, which serves as the leading economic activity 
in San Joaquin County. In 2017, $2.5 billion in agricultural commodities were produced countywide1.  
SEWD also supplies wholesale treated drinking water to Stockton area customers that is retailed by the 
California Water Service Company (Cal Water), the City of Stockton, and San Joaquin County. Key 
strategies employed by SEWD to support overall water management objectives are the conjunctive 
management of surface and groundwater supplies and water conservation. 
 
SEWD is an agricultural water supplier that is required to submit a WMP to Reclamation according to the 
Mid-Pacific Region Standard Criteria. Reclamation approved SEWD’s most recent WMP in 2012. 
Recognizing the importance of water management planning, SEWD has made significant progress in water 
management in recent years and chose to develop and submit a 2015 AWMP according to the California 
Water Code (CWC) to comply with the requirement to submit an AWMP by December 31, 2015 (CWC 
§10820). This 2018 WMP was developed and adopted in compliance with the Mid-Pacific Region 2017 
Standard Criteria and is submitted to comply with the requirement of Central Valley Project Improvement 
Act of 1992 and Section 210(b) of the Bureau of Reclamation Reform Act of 1982. 
 
Development of the WMP represents a substantial effort by SEWD to evaluate its water management 
across both the agricultural and urban sectors. The WMP consists of an introduction to SEWD, its history, 
and previous water management activities; a detailed description of the District’s physical setting, 
formation, organization, operations, and facilities; an inventory of water supplies and uses; and a review 
of SEWD’s efforts to implement all critical and other locally cost-effective  agricultural and urban BMPs. 
  

                                                      
 
 
1 San Joaquin County 2017 Agricultural Report, San Joaquin County Office of the Agricultural Commissioner/Sealer. 
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IMPLEMENTATION OF BEST MANAGEMENT PRACTICES 

The 2017 Standard Criteria lists 17 Agricultural BMPs and five Urban BMPs that are aimed at promoting 
efficient water management among Reclamation contractors. According to the 2017 Criteria, five 
Agricultural BMPs are considered critical and mandatory, while the remaining 12 BMPs are considered 
exemptible and are to be implemented if technically feasible and locally cost effective. Among the Urban 
BMPs, three are Foundational BMPs which are considered by Reclamation to be essential water 
conservation activities that should be conducted, as applicable, by any utility at any level of distribution as 
part of ongoing practices. The remaining two Urban BMPs are considered “Programmatic BMPs” that 
relate to direct efforts to manage residential, commercial, industrial, institutional, and landscape water use. 
 
SEWD is implementing all of the agricultural contractor Critical BMPs and all of the urban contractor 
Foundational BMPs, as applicable. Of the twelve exemptible agricultural BMPs, SEWD is implementing 
all that are technically feasible at locally cost effective levels. Because SEWD serves as a wholesale 
supplier of treated drinking water, it does not deliver water directly to urban customers and therefore does 
not play a direct role in leading Programmatic BMP efforts. However, SEWD supports its urban contractors 
in their efforts and policies to achieve the Programmatic BMPs. 
 
Table ES-1 provides a summary of these BMPs as well as the District’s past and future implementation 
activities related to each. 
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Table ES-1.  Summary of BMP Implementation Status. 

Reclamation 2017 
Criteria BMP Position Implementation Activities 

CRITICAL (MANDATORY) BMPs FOR AGRICULTURAL CONTRACTORS 

Critical BMP A.1 
Water Measurement/Measure the volume of 
water delivered to customers with sufficient 
accuracy 

Implementing 

• SEWD field-metering staff read and record irrigation delivery meters on a monthly basis from mid-April through mid-October 
during the irrigation season. Additionally accurate records are kept regarding the calibration of each irrigation outlet. 

• Of 224 total connections, 218 connections are equipped with measurement devices (170 active, 48 inactive), six connections are 
unmeasured (inactive; will be equipped with measurement devices once active) 

• 202 connections measured with McCrometer propeller meters (or similar) 
• 16 connections measured with PG&E (electric) meters or hour meters, volume calculated (will upgrade to higher accuracy meters 

as the connections’ plumbing permits) 

Critical BMP A.2 Designate the Water Conservation Coordinator Implementing 

Name:   Ed Morley  
Title:   Water Quality Control Analyst 
Address: 6767 East Main Street, Stockton, CA 95215 
Telephone:  (209) 444-3127  
E-mail:  emorley@sewd.net 

Critical BMP A.3 

Provide or Support the Availability of Water 
Management Services to Water Users/Provide 
for the availability of water management 
services to water users 

Implementing 

• SEWD has provided on-farm irrigation evaluations free to its customers since 1999 ($2,500 per evaluation) 
• SEWD provides real-time weather data from the CIMIS network to its customers via a link on its website 

(https://sewd.net/california-irrigation-management-information-system-cimis/) 
• Irrigation Allowance Index (comparing the volume of water that should be applied (Irrigation Allowance) to the volume of water 

actually applied) and crop water requirements for growers in SEWD have been evaluated (ITRC, 2013) and are available to growers 
(more detail in Attachment S) 

• Water quality monitoring program for surface water at seven key points in the irrigation water conveyance system maintained since 
1997 

• Courtesy groundwater monitoring service (assesses for potential groundwater quality issues and monitors specific conductance) 
available to private well owners upon request  

• SEWD provides semi-annual newsletter and AG Water Report to interested growers (6,500 accounts) 
• SEWD hosts the City of Stockton “State of the City” agricultural education event (2,000 attendees) and numerous education events 

through Stockton Area Water Suppliers (SAWS) 

Critical BMP A.4 Pricing Structure/Adopt a pricing structure 
based at least in part on quantity delivered Implementing 

• Surface water pricing structure is based on the quantity of water delivered  
• Surface water rate: $23.00/ac-ft in 2018) 

• No water conservation pricing structure is used for municipal or agricultural groundwater because SEWD is not selling the water, 
but rather assessing for the use of a well 
• Domestic well rate: $44.00/well in 2018 
• Municipal groundwater rate: $325.92/ac-ft in 2018, based on 2.8 ac-ft/ac estimated consumptive use (assessment charge of 

$3.60/ac-ft, rate equalization charge of $322.32/ac-ft) 
• Agricultural groundwater rate: $5.23/ac-ft in 2018, based on 2.8 ac-ft/ac estimated consumptive use 

Critical BMP A.5 
Evaluate and Improve Efficiencies of 
Contractor’s Pumps/Evaluate and improve the 
efficiencies of the supplier’s pumps 

Implementing 
• Two pumps used to transfer water from Mormon Slough to Potter Creek, used to supplement gravity flow pipeline since 2001 
• Pumps last tested in 2019 

EXEMPTIBLE (CONDITIONAL) BMPs FOR AGRICULTURAL CONTRACTORS 

BMP B.1 Facilitate Alternative Land Use Not Applicable Not Applicable—no land within SEWD that has high water table (<5 feet), poor drainage, groundwater Selenium concentration > 50 ppb, 
or poor productivity 

BMP B.2 

Facilitate Use of Available Recycled Water that 
Otherwise Would Not be Used Beneficially, 
Meets all Health and Safety Criteria, and Does 
not Cause Harm to Crops or Soils 

Not Applicable 

Not Applicable—No available sources of recycled water 

https://sewd.net/california-irrigation-management-information-system-cimis/
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Reclamation 2017 
Criteria BMP Position Implementation Activities 

BMP B.3 Facilitate the Financing of Capital 
Improvements for On-Farm Irrigation Systems Implementing 

• SEWD offers a Surface Water Incentive Program that encourages irrigators to convert to surface water from groundwater through 
water pricing incentives. 

• Majority of irrigation systems are high-efficiency, obviating an urgent need for a dedicated program. 
• Under SGMA future on-farm water management in SEWD will be required to support sustainable operations of the Eastern San 

Joaquin Groundwater Basin. 

BMP B.4 

Implement an incentive pricing structure that 
promotes one or more of the following goals:  
(A) More efficient water use at farm level, (B) 
Conjunctive use of groundwater, (C) 
Appropriate increase of groundwater recharge, 
(D) Reduction in problem drainage, (E) 
Improved management of environmental 
resources, (F) Effective management of all 
water sources throughout the year by adjusting 
seasonal pricing structures based on current 
conditions. 

Implementing 

SEWD promotes conjunctive use of groundwater by charging a groundwater assessment fee in addition to the O&M costs incurred by 
groundwater users to pump and use groundwater.  
Proceeds from the groundwater charges subsidize District’s surface water costs.  
As a result, using surface water is much less expensive than the cost to produce groundwater, thereby incentivizing the use of surface water.  
 

BMP B.5 

Canal Lining/Piping and Regulatory Reservoirs 
to Increase Distribution System Flexibility and 
Capacity, Decrease Maintenance, and Reduce 
Seepage 

Implementing 

Canal Lining/Piping: 
• SEWD actively monitors for leaks that can occur on the conveyance system along unlined canals, pipelines, and around concrete 

structures 
• 19 miles of pipeline have been constructed (Bellota Pipeline, Peters Pipeline) 
• Percolation from natural waterways and canals provides natural recharge to a critically overFinaled groundwater basin; no future 

lining planned as this would eliminate these benefits 
• 2010 Environmental Impact Report for the canal system found that lining the Upper Farmington Canal may affect terrestrial 

biological resources 
Reservoirs: 

• Ponds at Dr. Joe Waidhofer (DJW) Water Treatment Plant (WTP) act as buffers to regulate and settle out water during storm events 
(combined storage capacity of approximately 370 ac-ft) 

• New 73-acre storage and recharge basin north of the DJW WTP constructed in 2019 that would provide an additional 368 ac-ft of 
recharge 

BMP B.6 
Increase Flexibility in Water Ordering By, and 
Delivery to, Water Users (Within Operational 
Limits) 

Implementing 
• SEWD delivers irrigation water to customers through an arranged demand system using a 48-hour notice scheduling system 
• Planned upgrades of DJW WTP SCADA system to full-plant Ignition SCADA (next 3 years) 
• Planned SCADA upgrades of SEWD agricultural conveyance system (next 5 years) 

BMP B.7 Construct and Operate Contractor Spill and 
Tailwater Recovery Systems 

Not Locally Cost 
Effective 

Not Locally Cost Effective— SEWD would need to build costly facilities to pump a small volume of water over 20 miles upstream 
(Attachment U) 

BMP B.8 Plan to Measure Outflow Implementing 
• Planned upgrades of the DJW WTP SCADA system to full-plant Ignition SCADA (next 3 years) 
• Planned SCADA upgrades of the SEWD agricultural conveyance system, including four outflow locations (next 5 years) 
•  

BMP B.9 Optimize Conjunctive Use Implementing 

• SEWD has secured and provides surface water from the New Melones and New Hogan Reservoirs in order to protect the District’s 
groundwater 

• Groundwater recharge furnished largely by strategically regulated releases from New Hogan Reservoir down the Calaveras River 
into check dams along natural waterways (operated by SEWD) 

• Farmington Groundwater Recharge Program has resulted in approximately 3,700 ac-ft per year between 2013 and 2018. 
• Active and continued participation in local groundwater entities and initiatives, including SGMA. 
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BMP B.10 Automate Distribution, and/or Drainage 
System Structures Implementing 

• Rubicon BladeMeterTM installed at PC-2 in April 2019, allowing automated delivery of precise quantities of water from the Bellota 
Pipeline into Potter Creek using only gravity pressure and solar energy. 

• Planned SCADA upgrades at DJW WTP with an Ignition SCADA system in the next 2-3 years will provide plant-wide monitoring 
and control 

• Planned SCADA upgrades of conveyance system will help to reduce outflows from the SEWD system (next 5 years) 

BMP B.11 Facilitate or Promote Water User Pump Testing 
and Evaluation Implementing 

• SEWD has provided customer pump tests free to its customers since 1999 ($2,500 value) 
• Three pump tests at one farm in 2018, four pump tests across two farms in 2016, and 17 pump tests across six farms in 2015 
• SEWD plans to advertise its pump testing program in its newsletter, on its website (https://sewd.net/), and on the Owner’s Water 

Use Statement 
BMP B.12 Mapping Implementing • SEWD conducts ongoing maintenance of system maps and continues to develop its GIS-based system. 

FOUNDATIONAL BMPS FOR URBAN CONTRACTORS 

1.1.A Conservation Coordinator Implementing 

Name:   Kristin Coon  
Title:   Water Conservation Coordinator 
Address: 501 Pine Valley Court, Valley Springs, CA 95252 
Telephone:  (209) 304-1734    
E-mail:  water7996@gmail.com  

1.1.B Water Waste Prevention Implementing As a wholesaler, SEWD does not distribute urban water directly to customers, but is actively supporting its urban contractors (City of 
Stockton, Cal Water, and San Joaquin County) in their water waste prevention policies and programs. 

1.1.C. Wholesale Agency Assistance Programs Implementing SEWD supplies wholesale treated drinking water via its urban contractors (City of Stockton, Cal Water, and San Joaquin County) and 
monitors operations practices in its service area. 

1.2 Water Loss Control Implementing 
SEWD conducts monthly water audits for the DJW WTP, measuring the total monthly volume of all diversions to the WTP, the total 
monthly volume treated at the DJW WTP, and the total monthly volume delivered to each of its urban customers. Any discrepancies are 
immediately investigated, and repairs made as necessary. 

1.3 
Metering with Commodity Rates for All New 
Connections and Retrofit of Existing 
Connections 

Implementing 

SEWD meters the connections to its urban contractors: 
• Two pipelines (24-inch and 42-inch) deliver water to Cal Water for south City of Stockton (one meter)  
• One pipeline (48-inch) delivers water to north City of Stockton (one meter) 
• City of Stockton wheels water to San Joaquin County 

The accuracy of these meters is within six percent, and is verified and calibrated annually by an outside testing company. 

1.4 Retail Conservation Pricing Implementing 

• SEWD bills urban contractors based on the volume of water produced (per the Second Amended Contract). 
• Attachment D.2 provides a copy of the 2018 and 2019 rate ordinances (Ordinance No. 44 and 45, respectively) 
• Each ordinance establishes a base cost (calculated by contract and water usage) and the municipal groundwater rate equalization set per 

contract between the District and the urban contractors 

2.1 Public Information Programs Implementing 

SEWD participates in the SAWS, which jointly funds the Water Conservation Education Program in the Stockton urban area. The SAWS 
Water Education Program participates in and supplies hand-outs and outreach materials for numerous community gatherings and other 
special activities and events in Stockton, such as: 

• Rotary Read In (February 2018) 
• San Joaquin County Science Fair Judging (March 2018) 
• Stockton’s Earth Day Festival (April 2018) 
• Water Treatment Plant Tours 
• Community Based Programs 
• DWR Water Education Committee 

https://sewd.net/
mailto:%09
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2.2 School Education Implementing 

Through SAWS, SEWD also sponsors and participates in school education programs. 
The  SAWS Water Education Program: 

• visited 66 Stockton area schools/event venues 
• presented or staffed a booth in 354 classrooms/events 
• reached 22,538 students and citizens 

Event highlights from the 2017-2018 school year include: 
• SAWS Water Education Program visited 66 Stockton area schools/event venues, presenting or staffing a booth in 354 

classrooms/events for 22,538 students and citizens 
• San Joaquin County AgVentures (South County: November 2017, Stockton: January 2018, Lodi: February 2018) 
• Lincoln Unified School District “Window on Your Future” (February 2018) 
• Manteca Unified School District  (MUSD) “Planet Party Day” (April 2018) 
• MUSD’s Farm Days (Spring 2018) 

3 Residential 
Not Applicable 

(Supporting Contractor 
Implementation) 

SEWD does not deliver water directly to urban customers, but supports its urban contractors in their efforts. 

4 Commercial, Industrial, and Institutional (CII) 
Not Applicable 

(Supporting Contractor 
Implementation) 

SEWD does not deliver water directly to urban customers, but supports its urban contractors in their efforts. 

5 Landscape 
Not Applicable 

(Supporting Contractor 
Implementation) 

SEWD does not deliver water directly to urban customers, but supports its urban contractors in their efforts. 
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SECTION 1: DESCRIPTION OF THE DISTRICT 

Section 1 of this WMP provides a description of Stockton East Water District (SEWD) in accordance with 
the Mid Pacific Region 2017 Standard Criteria. This description is divided into the following subsections: 
 

• 1.A. History (background, water supplies, land use, irrigation methods) 
• 1.B. Location and Facilities (inflow/outflow points; conveyance, distribution, and storage 

facilities) 
• 1.C. Topography and Soils (topography impacts on water operations and management, soil map) 
• 1.D. Climate (average precipitation, temperature, reference evapotranspiration) 
• 1.E. Natural and Cultural Resources (natural, recreational, and cultural resources in service area) 
• 1.F. Operating Rules and Regulations 
• 1.G. Water Measurement, Pricing, and Billing 
• 1.H. Water Shortage Allocation Policies 
• 1.I. Evaluation of Policies of Regulatory Agencies Affecting the Contractor and Identification of 

Policies that Inhibit Good Water Management 
 
Contact information for SEWD is provided in Table 1-1.  Additional detail is provided in the subsections 
that follow. 
 
Table 1-1. District Contact Information. 

District Name Stockton East Water District 
Contact Name Cathy Lee 
Title Assistant General Manager 
Telephone (209) 948-0333 
Email sewd@sewd.net 
Web Address http://www.sewd.net/ 

 

1.A. HISTORY 

1.A.1. District Overview 

  Date district formed: 1948  
Original size (acres): 79,500 

         Date of first Reclamation contract: 1964 
         Current year (last complete calendar year): 2018 

Introduction 

SEWD is located in San Joaquin County and provides surface water for both agricultural and urban uses 
throughout the District and City of Stockton area (Figure 1-1). By providing surface water for agricultural 
irrigation, SEWD supports San Joaquin County’s $2.5 billion agricultural industry2, which is the area’s 
leading economic activity. SEWD also supplies wholesale treated drinking water that is retailed to Stockton 
area customers by the California Water Service Company (Cal Water), the City of Stockton, and San 
Joaquin County.  

                                                      
 
 
2 According to the San Joaquin County Office of the Agricultural Commissioner/Sealer, the gross value of all 
agricultural production in the County was $2,527,989,000 in 2017. 

mailto:sewd@sewd.net
http://www.sewd.net/
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Figure 1-1. SEWD Service Area Boundaries. 



2019 SEWD WATER    
MANAGEMENT PLAN  SECTION ONE 
 

Final 1-3  August 2019 

SEWD owns and operates a drinking water treatment plant (WTP) in Stockton – the Dr. Joe Waidhofer 
(DJW) WTP – which has a primary intake from Goodwin Reservoir on the Stanislaus River, and a 
secondary diversion from the Calaveras River at Bellota. The water diversion at Goodwin Dam marks the 
beginning of the New Melones Conveyance System. Since 1978, the DJW WTP has produced over a 
million acre-feet (ac-ft) of water for urban use. 

Formation of SEWD 

SEWD was formed in 1948 under the 1931 Water Conservation Act of the State of California. SEWD was 
originally organized as the Stockton and East San Joaquin Water Conservation District, an independent 
political subdivision of the state government. As such, SEWD was deemed responsible for acquiring a 
supplemental surface water supply and developing water use practices that will promote conjunctive use 
and secure a balance between SEWD’s surface and groundwater supplies. 

Establishment of Water Supply and Financial Structure 

From 1948 to 1963, SEWD focused its efforts on water resource planning by evaluating groundwater 
conditions within the District and determining supplemental water supply requirements. These intensive 
efforts on the part of SEWD and other local agencies resulted in the construction of New Hogan Dam on 
the Calaveras River in 1964. SEWD signed a contract for supplemental surface water with the United States 
Bureau of Reclamation (USBR, or Reclamation) in 1970 (see Attachment L). Also in 1970, SEWD and 
Calaveras County Water District (CCWD) signed a Memorandum of Understanding (MOU) which 
assigned SEWD 56.5 percent of the yield from New Hogan Reservoir (see Attachment L). 
 
From its inception until 1962, SEWD’s financial structure was dependent upon property taxes. In 1963, 
the Governor of California signed a bill establishing SEWD’s right to levy groundwater use fees and 
surface water charges. SEWD used the additional revenue to contract for New Hogan Reservoir water. 
During this period, SEWD began registering wells within the district, while check dams were built on the 
Calaveras River, Mormon Slough, and Mosher Creek to control surface irrigation water and promote 
groundwater recharge. SEWD also became actively involved in the pursuit of projects to mitigate 
significant groundwater issues, which included declining aquifer levels, pumping depressions under urban 
Stockton, and the continuing threat of saline intrusion in wells near the Delta. 

Boundary Expansion and Drinking Water Treatment Plant Construction 

In 1971, SEWD boundaries were expanded from its original 79,500 acres to a total of approximately 
114,000 acres, including the entire Stockton urban area. Plans were also initiated at that time for a 30 
million gallon per day (MGD) drinking water treatment plant. In 1975, a district-wide election resulted in 
the approval of a $25 million bond to fund the new plant. The DJW WTP, located at 6767 East Main Street, 
was constructed in 1977 and began operation in 1978. In 1979, the Independent Benefit Commission 
concluded that the new drinking water treatment plant was a benefit to Stockton’s planning areas.  
 
In 2005, SEWD annexed an additional 27,000 acres into the district. Today, SEWD’s area encompasses 
approximately 143,300 acres.  

Pursuit of Supplemental Water Supplies 

SEWD has actively sought supplemental surface water from the American River via the Folsom South 
Canal and from the New Melones Reservoir. Efforts to obtain the American River supply have been 
thwarted by the Environmental Defense Fund (EDF), litigation by the East Bay Municipal Utility District 
(EBMUD), and the Freeport Regional Diversion Project recently constructed by EBMUD and Sacramento 
County. 
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In 1983, SEWD and the Central San Joaquin Water Conservation District (CSJWCD) contracted with 
Reclamation for annual allocations of 75,000 and 80,000 ac-ft, respectively, from New Melones Reservoir 
(see Attachment M). Also in 1983, SEWD expanded its surface water irrigation capabilities by constructing 
the 12,000 gallons per minute (GPM) Potter Creek Pump Facility to facilitate diversions from New 
Melones Reservoir. 
 
From time to time the District has purchased water from South San Joaquin Irrigation District (SSJID) and 
Oakdale Irrigation District (OID) to supplement the District’s water supply as needed.  The terms of the 
purchases including price and amount of water purchased are negotiated for the year of the purchase.  No 
long-term agreement exists. 

Plant Expansion and New Melones Conveyance Construction 

In 1991, the DJW WTP was expanded to 40 MGD to accommodate increased demand from Stockton’s 
urban areas. In anticipation of a new water supply from the New Melones Reservoir, construction of the 
New Melones Conveyance System was completed in 1994 to provide additional water to the DJW WTP. 
Currently, the New Melones Conveyance System consists, sequentially, of a diversion structure at 
Goodwin Dam, the Goodwin Tunnel, the Upper Farmington Canal, Shirley Creek, Hoods Creek, Rock 
Creek, the Lower Farmington Canal, and Peters Pipeline, which feeds into either the Bellota Pipeline or 
into the 6-mile Peters Pipeline extension constructed in 2003 (described below), which both supply the 
DJW WTP. 
 
However, under the Central Valley Project Improvement Act (CVPIA), Reclamation did not supply water 
for the New Melones Reservoir project in 1993-1994. In 1995, SEWD began receiving New Melones 
Reservoir water, but the amount received was less than the contracted amount. Legal action in this matter 
is ongoing. 
 
Under the current Reclamation operation of New Melones Dam, SEWD and CSJWCD are provided with 
a combined annual supply of up to 150,000 ac-ft of water from New Melones Reservoir. Water allocation 
amounts are based on the March-September water forecast and the February end of month storage in New 
Melones Reservoir each year. 

Adoption of AB 3030 Groundwater Management Plan 

In 1995, SEWD adopted a Groundwater Management Plan (GMP) in accordance with Assembly Bill 3030 
(AB 3030). The goal of the SEWD AB 3030 GMP is to continue the District’s efforts to protect existing 
water supplies, to relieve pressure on the local groundwater basin by seeking supplemental surface water 
supplies for conjunctive use, and to maintain pressure on Reclamation to meet the contracted delivery 
amounts for New Melones Reservoir water. 
 
In 2005, SEWD replaced the 1995 plan by adopting the Eastern San Joaquin Groundwater Basin 
Groundwater Management Plan prepared by the Northeastern San Joaquin County Groundwater Banking 
Authority in compliance with AB 3030 and Senate Bill 1938 (SB 1938) and pursuant to California Water 
Code Section 10750 et seq. The comprehensive plan developed by those agencies that overlie the local 
groundwater basin serves to review, enhance, assess, and coordinate existing groundwater management 
policies and programs in Eastern San Joaquin County and develops new policies and programs to ensure 
the long-term sustainability of groundwater resources in Eastern San Joaquin County. 

OID/SSJID Water Transfer Agreement 

In 1997, SEWD entered into a water transfer agreement with OID and SSJID. This agreement transferred 
between 8,000 and 30,000 ac-ft per year (ac-ft/yr) to SEWD based on New Melones Reservoir storage and 
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inflow as of April 1 of each year. The contract period for the transfer ended in 2009.  
 
From time to time the District has purchased water from SSJID and OID to supplement the District’s water 
supply as needed.  The terms of the purchases including price and amount of water purchased are negotiated 
for the year of the purchase.  No long-term agreement currently exists. 

Peters Pipeline Extension Project 

In 2003, SEWD applied for and received a Proposition 13 Groundwater Recharge Storage Construction 
Grant for an extension of Peters Pipeline. A 78-inch-diameter section of the Peters Pipeline portion of the 
New Melones Conveyance System extends 3 miles from the terminus of the Lower Farmington Canal to 
the existing 54-inch-diameter Bellota Pipeline that supplies the DJW WTP. Under this Groundwater 
Recharge Storage Project, SEWD built a 6-mile long, 60-inch diameter extension to the Peters Pipeline. 
This extension provides water for agricultural irrigation, groundwater recharge, and drinking water 
treatment. Construction on the Peters Pipeline Project was completed in 2006. The availability of both the 
Bellota Pipeline and the Peters Pipeline extension gives SEWD redundancy and flexibility in supplying 
water to the DJW WTP. This conjunctive use project enables the treatment of a greater percentage of 
available surface water and benefits the groundwater basin by banking water in- lieu of pumping. 

Efficiency Enhancement Project 

In 2005, SEWD implemented a $7.1 million Efficiency Enhancement Project, which improved the water 
treatment plant’s chemical mixing and settling efficiency and provided delivery of 11 percent more 
drinking water to the Stockton urban area. 
 
In 2006, SEWD implemented a $3.8 million upgrade and modernization of its water treatment plant high 
service pump station. This upgrade allowed SEWD to meet the various pumping requirements of its retail 
customers and increased the pump capacity from the Efficiency Enhancement Project. In 2006 SEWD 
upgraded the WTP to include a parallel 27.6 MGD processing system north of the existing pretreatment 
complex for a total treatment capacity of 65 MGD. 
 
Sustainable Groundwater Management Efforts 
 
SEWD is dedicated to its mission to ensure proper management of its groundwater basin and provide 
supplemental surface water supplies. In 2017, SEWD became a Groundwater Sustainability Agency (GSA) 
under the Sustainable Groundwater Management Act (SGMA) and has joined with the  15 other GSAs 
covering the Eastern San Joaquin Groundwater Basin to form an Eastern San Joaquin Groundwater 
Authority (GWA) to manage the basin sustainably.  SEWD has and will continue to take an active role in 
local groundwater sustainability initiatives, including SGMA. 
 
1.A.2. Current Size, Population, and Irrigated Acres 

Table 1-2 summarizes the current gross area and irrigated area of SEWD and the population served by the 
District, as of 2018. The District irrigated area was determined from the 2018 Crop Report, and the 
population served by the District is based on the SEWD Urban Water Management Plan and information 
provided by the Urban Contractors. 
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Table 1-2. Current Size, Population, and Irrigated Area (2018). 
Year 2018 
Gross Area (acres) 143,300 
Population Serveda 358,000 
Irrigated Area (acres) 59,712 

a SEWD supplies treated drinking water from DJW WTP to wholesalers, but does not directly supply drinking water 
to urban connections. 
 
1.A.3. Water Supplies Received in Current Year 

Table 1-3 summarizes the water supplies received by SEWD in 2018 by water source type. Additional 
detail regarding each water source is provided below in Section 5. 
 
Table 1-3. Water Supplies Received in Current Year (2018). 
Water Source Volume (ac-ft) 
Federal urban watera (Tbl 5-1) 42,393  
Federal agricultural water (Tbl 5-1) 74,587  

  
 

State water (Tbl 5-1) 0 
Other Wholesaler (define) (Tbl 5-1) 0 
Local surface water (Tbl 5-1) 0 
Upslope drain water (Tbl 5-1) 0 
District groundwater (Tbl 5-2) 0 
Banked water (Tbl 5-1) 0 
Transferred water (Tbl 5-6) 0 
Recycled water (Tbl 5-3) 0 
Other (transfer) (Tbl 5-1) 0 
Total 116,980  

 Source: SEWD spreadsheets: New Melones 2018 Water Use, May 2019; New Hogan Flows, Calendar Year 2018, 
May 2019. 
a SEWD supplies wholesale treated drinking water that is retailed to Stockton area customers by Cal Water, the City 
of Stockton, and San Joaquin County. SEWD does not own or operate an urban distribution system. The urban water 
source is both the New Melones and New Hogan Reservoirs. 
 
1.A.4. Annual Entitlement Under Each Right and/or Contract 

Table 1-4 summarizes SEWD’s annual surface water entitlement under its two contracts with Reclamation. 
SEWD receives water from both the New Hogan and New Melones Reservoirs for agricultural and urban 
(municipal and industrial, or M&I) use.    
 
1.A.5. Anticipated Land Use Changes 

There are no anticipated changes in District agricultural areas. SEWD boundaries increase as the City of 
Stockton’s incorporated boundaries increase. Thus, as the urban area grows, SEWD boundaries expand. 
Agricultural acres are not expected to change significantly. 
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Table 1-4. Annual Entitlement Under Each Right and/or Contract. 
Contract Typea Entitlement, AF/yr Source Contract # Availability 

 Reclamation Urban 56.5% of yieldb 

Average Urban Supply  
(1979-2018): 18,000 ac-ft/yr 

New Hogan 14-06-200-5057A Mar-Apr 

Reclamation 
Agriculture 

56.5% of yieldb 
Average Agricultural Supply 
(1979-2018): 25,000 ac-ft/yr 
 

New Hogan 14-06-200-5057A Mar-Apr 

Reclamation Urban 75,000 ac-ft/yr totalc 

Average Urban Supply  
(1995-2018): 15,000 ac-ft/yr 

New Melones 4-07-20- WO329 Jan-Dec 

Reclamation 
Agriculture 

75,000 ac-ft/yr totalc 

Average Agricultural Supply  
(1995-2018): 5,000 ac-ft/yr 

New Melones 4-07-20- WO329 Jan-Dec 

a Each contract provides water for both agricultural and M&I uses. 
b The contract between SEWD and Reclamation entitles SEWD to take 56.5 percent of New Hogan Project water, 
which is used for both agricultural and urban use. 
c Water allocation amount in a given year is based on the March-September water forecast and the February end of 
month storage in New Melones Reservoir. Water allocation is split between both agricultural and urban use. 
 
1.A.6. Cropping Patterns 

Table 1-5 summarizes the acreage of crops currently and historically grown in SEWD. Walnuts and 
cherries have remained the predominant crops grown in the District, collectively representing  between 40 
and 70 percent of the total agricultural acreage since 1995. As of 2018, much of the agricultural area not 
planted to walnuts or cherries is comprised of vineyards and other orchard crops. 
 
Table 1-5. Agricultural Cropping Patterns. 

Original Plan (1995) Previous Plan (2010) Current Plan (2018)a 
Crop Name Acres Crop Name Acres Crop Name Acres 

Walnuts 15,876 Walnuts 22,743 Walnuts 30,286 
Cherries 6,711 Cherries 10,290 Cherries 11,417 
Beans 5,782 Vineyard 4,264 Grapes/Vineyards 5,470 
Tomatoes 3,759     
Other (<5% each) 22,821 Other (<5% each) 13,684 Other (<5% each) 12,538 
Total 54,949 Total 50,981 Total 59,711 

a Source: SEWD 2018 Crop Report, May 2019. 
 
When formed in 1948, agriculture in SEWD was fully developed. District expansion in 1970 added the 
urban Stockton area and approximately 10,000 acres of fully developed agricultural lands to SEWD. 
District expansion in 2005 added 27,000 additional agricultural acres, most of which are range land. 
Cropping patterns are not expected to change significantly through 2030, although a small but insignificant 
reduction in irrigated agricultural acres is anticipated because of planned urban growth. 
 
1.A.7. Major Irrigation Methods 

Table 1-6 summarizes the major irrigation methods currently and historically used in the District. 
Information regarding irrigation methods are requested from and submitted by irrigators on the Owner's 
Water Use Statement (OWUS). The OWUS is completed by each grower and submitted to the District in 
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January of each calendar year as part of the District billing process. A sample OWUS is provided in 
Attachment N.  This information was unavailable at the time of the original SEWD WMP in 1995. In recent 
years, irrigation has increasingly shifted toward higher-efficiency sprinkler and low volume systems 
typically used in irrigation of orchard and vineyard crops common throughout the district. 
 
Table 1-6. Major Irrigation Methods, by Acreage. 

Original Plan (1995) Previous Plan (2010) Current Plan (2017a) 
Irrigation Method Acres Irrigation Method Acres Irrigation Method Acres 

Not available  Flood 4,021 Level Basin 105 
  Furrow 3,785 Furrow 3,075 
  Sprinklerb 31,350 Sprinklerb 38,548 
  Drip 9,994 Low volume 15,253 
  Micro-sprinklers 1,814 Multiplec 5,228 
      
Other  Other 16 Other 635 
Total  Total 50,981 Total 62,846 

Source: SEWD Irrigation Reports. 
a Irrigation methods are self-reported by irrigators as part of the SEWD billing process and are not compiled by the 
District until later in the following year. This information is unavailable for 2018 at the time of this WMP development 
(May 2019). 
b Sprinkler irrigation systems (self-reported by growers) are generally high-efficiency systems similar to low volume 
systems in SEWD. 
c Multiple irrigation methods self-reported by growers (e.g. furrow and sprinkler). 
 
There is little historical information on irrigation practices within SEWD, although it is generally known 
that local irrigation practices have followed statewide trends that have evolved from flood to sprinklers, 
and more recently, to micro-sprinklers and drip. Nevertheless, all forms of irrigation continue to be 
practiced in SEWD. 
 

1.B. LOCATION AND FACILITIES 

Maps of SEWD facilities are provided in Attachment A of this WMP and show the District’s inflow 
locations, turnouts (internal delivery locations), outflow locations (spillage), conveyance system, storage 
facilities, and operational loss recovery system. These facilities are described below. 
 
1.B.1 Incoming Flow Locations and Measurement Methods 

SEWD receives surface water from both the Stanislaus and Calaveras Rivers. Table 1-7 summarizes the 
locations of district inflows and the measurement devices used at each site.  
 
New Melones Dam is on the Stanislaus River and forms New Melones Reservoir, which is owned and 
operated by Reclamation. SEWD diverts the New Melones Reservoir water supply from the Stanislaus 
River below Tulloch Reservoir at the Goodwin Tunnel diversion structure. 
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Table 1-7. Incoming Flow Locations and Measurement Methods. 
Incoming Flow 
Location Name Physical Location Type of Measure-

ment Device Accuracy 

Goodwin Tunnel 
Diversion from New 
Melones Reservoir 

Goodwin Reservoir on 
the Stanislaus River 
(New Melones supply) 

ultra sonic 
(SONTEK-IQ) +/- 6%a 

Farmington Dam 
Diversion 

Farmington Dam 
(New Melones supply) 

ultra sonic 
(SONTEK-Argonaut) +/- 6%b 

New Hogan Reservoir New Hogan Reservoir 
(New Hogan supply) 

stilling well (water 
level) calculations 

adjusted per stream flow 
measurementsc 

New Hogan 
Conveyance System 

Bellota Intake  
(New Hogan supply) 

ultra sonic 
(MACE) +/- 6% 

New Hogan 
Conveyance System 

spillway at Mormon 
Slough 
(New Hogan supply) 

ultra sonic 
(MACE) +/- 6% 

treatment plant inflow Dr. Joe Waidhofer WTP 
(mixed supply) venturi +/- 6%d 

a The Goodwin Reservoir measurement device is calibrated four times a year, and maintained monthly. 
b The Farmington Dam Diversion measurement device was calibrated and maintained four times a year. This meter 
has not been in operation since 2016, though inflow can still be calculated from measured New Melones Reservoir 
releases reported by USACOE and metered deliveries to CSJWCD. 
c Owned and maintained by USACOE. 
d The Dr. Joe Waidhofer WTP measurement device is calibrated annually. 
 
New Hogan Reservoir is the main water storage facility on the Calaveras River. The U.S. Army Corps of 
Engineers (USACE) operates the reservoir for multiple uses, including flood control, municipal and 
industrial water supply, agricultural irrigation, and recreation. SEWD coordinates daily water releases, 
other than for flood control, with the USACE manager. 
 
There are 27 total removable check dams on the Calaveras River, Mormon Slough, Mosher Creek, Potter 
Creek, and Diverting Canal from which surface water irrigators pump water. These dams serve to pond 
water to allow irrigator’s pumps to deliver surface water to fields. Irrigation also occurs from the Lower 
Farmington Canal (an unlined District canal) and Peters Pipeline (a distribution pipeline providing water 
to agriculture and the DJW WTP).  
 
SEWD also diverts water at the Bellota Weir on the Calaveras River into a 13-mile pipeline to the 65 MGD 
DJW WTP. Four regulating reservoirs are located at the treatment plant with a combined capacity of 
approximately 120 ac-ft. 
 
1.B.2. Current Year Agricultural Conveyance System 

Table 1-8 summarizes the District’s current agricultural water conveyance system, as of 2018. The entire 
system is approximately 100 miles long, and consists of natural waterways, flood control channels, 
pipelines, and unlined canals.  
 
Table 1-8. Current Year Agricultural Conveyance System (2018). 
Miles Unlined – Canal Miles Lined – Canal Miles Piped Miles – Othera 

17.5 0 19 64 
a Other elements of the agricultural conveyance system include natural waterways and flood control channels. 
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1.B.3. Current Year Urban Distribution System 

Although SEWD owns and operates the DJW WTP in Stockton, it does not distribute this water to urban 
customers directly. Thus, SEWD does not operate an urban distribution system at this time (Table 1-9). 
Instead, SEWD supplies wholesale treated drinking water to three urban contractors – Cal Water, the City 
of Stockton, and San Joaquin County – who then retail this water to Stockton area customers. 
 
Table 1-9. Current Year Urban Distribution System (2018). 
Miles AC Pipe Miles Steel Pipe Miles Cast Iron Pipe Miles – Other 

0 0 0 0 
 
1.B.4. Storage Facilities (Tanks, Reservoirs, Regulating Reservoirs) 

Table 1-10 summarizes the District’s current water storage facilities, as of 2018. 
 
Table 1-10. Storage Facilities (2018). 
Name Type Capacity (ac-ft) Distribution or Spill 
New Hogan Reservoira reservoir 317,000 distribution 
New Melones Reservoirb reservoir 2,400,000 distribution 
Dr. Joe Waidhofer WTP ponds 738 distribution 

a Reservoir operated by USACE, with SEWD serving as the water master. 
b

 Reservoir owned and operated by Reclamation. 
 
A portion of SEWD’s water storage  capacity is at New Hogan Reservoir along the Calaveras River, which 
receives its water supply primarily from rainfall runoff. This facility was completed in 1964 and has a total 
water conservation storage capacity of 317,000 ac-ft at maximum flood stage. The 10-year average storage 
in the reservoir at the beginning of April is 175,000 ac-ft based on available data between 1989 and 2018 
(CDEC, 2019). USACE, DWR, and Reclamation jointly developed the operational plan for New Hogan 
Reservoir. USACE operates the reservoir for multiple uses, including flood control, municipal and 
industrial water supply, agricultural irrigation, and recreation. SEWD is the water master and coordinates 
with the USACE manager regarding daily dam releases to SEWD and CCWD for irrigation and municipal 
use during non-flood control periods.  USACE ensures that the reservoir storage capacity is operated to 
provide flood control. New Hogan Reservoir is also used for recreation, offering camping, fishing, boating, 
etc. New Hogan Reservoir is located approximately 30 miles east of Stockton, south of State Highway 26 
in Calaveras County. 
 
Water is also stored at New Melones Reservoir, which has a capacity of 2.4 million ac-ft. The reservoir is 
formed by the New Melones Dam along the Stanislaus River and receives its water from rainfall and 
snowmelt runoff. The driving force to construct the 625-foot-tall rockfill dam was to provide water for 
irrigation. The reservoir, owned and operated by Reclamation, is multipurpose, providing flood control, 
drinking water supply, irrigation supply, hydroelectric power, and recreational activities,  including 
camping, fishing, boating, etc. New Melones Reservoir is located approximately 40 miles east of Stockton, 
north of State Highway 120 in Stanislaus County. 
 
Regulatory storage is available at the DJW WTP. The ponds at the DJW WTP were initially constructed 
to provide groundwater recharge, and also serve as a buffer to settle out stormwater. There are four ponds 
currently in service. These include a 19-acre storage and recharge deep pond, a 15-acre flat bottom recharge 
pond, and a 14-acre ridged recharge pond, which have a combined storage capacity of approximately 370 
ac-ft. In 2017, designs were prepared for a new 73-acre storage and recharge basin north of the WTP that 
would provide an additional 368 ac-ft of storage volume. This fourth basin has been in operation since May 
2019. 
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1.B.5. Description of the Agricultural Spill Recovery System 

SEWD receives agricultural water from the New Hogan and New Melones Reservoirs on an as-needed 
basis, and delivers irrigation water to customers through an arranged demand system using a 48-hour notice 
scheduling system. Tail end loss is closely monitored.  SEWD operates the agricultural conveyance system 
to minimize or prevent tail end loss. SEWD’s water ordering system and arranged demand operations have  
prevented spillage from over-releases, as well as tailwater from over-irrigation.  
 
In above average water years, the irrigation system is operated to ensure maximum recharge opportunities 
and to minimize end of year releases required to evacuate flood control storage space in New Hogan 
Reservoir. Wetter years, such as 2005 and 2006, result in higher system tail end loss.  
 
SEWD has no formal agricultural spill recovery system, but the District previously sought and utilized 
grant funds to implement an early Supervisory Control and Data Acquisition (SCADA) system. Although 
SCADA is not a spill or tail water recovery system, it allows enhanced surface water management to 
minimize SEWD’s limited system losses. In 2005, SEWD applied for and was awarded a Reclamation 
Challenge Grant in the amount of $150,255 over two years to implement this SCADA system. SEWD's 
contribution was $154,553. The equipment was installed in 2006 and was used to remotely monitor 12 sites 
in key locations within the water conveyance system (one flow monitoring site, 11 pool level monitoring 
sites), and to provide off-site water gate control at three locations. Recently, this system has gone offline. 
 
SCADA and network upgrades are planned for the DJW WTP in the next 2-3 years, which will provide 
plant-wide monitoring and control. Additional upgrades will eventually be expanded out into the 
conveyance system over the next 5 years. 
 
SEWD is improving its monitoring system to reduce spillage and increase efficiency on the Calaveras 
River, Mormon Slough, Mosher Creek, Potter Creek, and at the Diverting Canal. It is estimated these 
improvements will ultimately conserve up to 3,600 ac-ft/yr of water in an average or below average water 
year, which would then be available for agriculture, municipal and industrial (M&I), or recharge uses. This 
effort will enhance water supply reliability for SEWD and improve groundwater conditions in the Eastern 
San Joaquin County Groundwater Basin, which is designated by DWR as being in a state of critical 
overFinal (DWR, 2003) and is subject to saline intrusion. 
 
At diversion turnout gates, Doppler radar type meters are used from the following manufacturers: MACE, 
SONTEK, and Gray Line.  In addition to the Doppler style meters, the Bellota pipeline outflow at DJW 
WTP is metered with a Rosemount venturi style flowmeter.  The District employs field-metering staff to 
keep accurate records of each irrigation outlet’s calibration and to monitor the meters at the 54-inch Bellota 
Pipeline and at the DJW WTP on a daily basis.  
 
The District recently installed a Rubicon BladeMeterTM at PC-2 along Potter Creek, which provides for 
automated delivery of precise quantities of water using only gravity pressure and solar energy. The 
BladeMeterTM is being piloted for other future sites.  Construction was completed in April 2019, and flow 
data will be available in the next update to the WMP.  
 
Additional tasks to be conducted include the retrofit of two existing flow monitoring stations used to 
transmit data to the SCADA system, and the automation of five water control gates at three locations to 
allow off-site control. Acquisition of this “real time” data and automation of the gates will enhance 
operation and management of SEWD’s agricultural water delivery system. 
 
1.B.6. Agricultural Delivery System Operation 

The District’s agricultural delivery system operation method is indicated in Table 1-11. 
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Table 1-11. Agricultural Delivery System Operation. 
On-Demand Scheduled Rotation Other (Arranged Demand) 

   × 
 
Agricultural water is delivered from New Hogan and New Melones Reservoirs on an as-needed basis. 
SEWD delivers irrigation water to customers through an arranged demand system using a 48-hour notice 
scheduling system. In 2014, SEWD changed its voluntary notification policy to be mandatory (see Rule 
120 in Attachment B for more detail).  
 
SEWD initially assesses the available water supply in New Hogan Reservoir by April of each year and, in 
dry years, determines whether voluntary or mandatory reductions in water use are required (see Section 
1.F. for more detail). The District informs its customers of the available water supply and any need for 
reductions through its newsletter, as-well-as postcard reminders and the SEWD website.  
 
SEWD requires that its customers contact the District by phone or through the District website 
(https://sewd.net/ag-water-order-form/) prior to diverting water so that SEWD can adjust releases at the 
dam. Customers are required to provide the following information 48 hours in advance: name of owner or 
operator, phone number of owner or operator, pump ID number (location of diversion), diversion rate, 
beginning diversion date/time, ending diversion date/time, and run time. The District may enforce penalties 
on customers who do not advise the District prior to their water use. SEWD’s postcards remind customers 
of this penalty and advise customers of the official and actual lead times necessary for water orders and 
shut-off. 
 
1.B.7. Restrictions on Water Source(s) 

Restrictions on water sources historically available to SEWD are described in Table 1-12. Contractual 
restrictions on New Hogan supply stem from the MOU between SEWD and CCWD (see Attachment L). 
Under this MOU, SEWD is assigned 56.5 percent of the yield from New Hogan Reservoir, and any water 
not used by CCWD is available for SEWD use. New Melone supply follows CVP contractural restrictions 
and is determined according to water year allocation set by USBR (see Attachment M). Water allocation 
amounts are determined each year by the March-September water forecast and the February end of month 
storage in New Melones Reservoir. Thus,  SEWD does not know how much water it will receive until 
February. This restriction poses challenges to annual water use planning and scheduling. 
 
1.B.8. Proposed Changes or Additions to Facilities and Operations for the Next Five Years 

To improve the flexibility of water deliveries to its urban contractors, SEWD plans to upgrade the DJW 
WTP SCADA system within the next three years. The planned upgrades will install a plant-wide SCADA 
system, allowing monitoring, data acquisition and archival, and control for the entire plant. 
 
SCADA upgrades for the SEWD agricultural conveyance system are planned to follow the DJW WTP 
SCADA upgrades within the next five years. These upgrades will integrate with the WTP SCADA system, 
as applicable, benefitting flexibility in water ordering and delivery to both agricultural water users and the 
urban contractors. Additionally, SEWD plans to install Rubicon meters along the Lower Farmington Canal 
to provide more accurate measurements of flows in the New Melones Conveyance System. 
 
In the next five years, SEWD also plans to survey connections currently equipped with PG&E meters or 
hour meters, assess these for viable repairs, and explore other types of measuring devices that can be 
installed to volumetrically quantify deliveries to the required six percent accuracy. The majority of active 
measured delivery points in SEWD are equipped with McCrometer propeller meters or similar propeller 
meters (93% of measured connections). However, some are still equipped with PG&E meters or hour 

https://sewd.net/ag-water-order-form/
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meters and have plumbing configurations that do not provide room for propeller meters. 
 
In addition to agricultural delivery meter upgrades, the Peters Pipeline project also has the ability to 
accommodate additional irrigation outlets that could be installed as desired in the coming years. Already, 
the project has included construction of 25-28 outlets for delivery of surface water to farmland adjacent to 
the pipeline, improving delivery flexibility to customers. 
 
In an ongoing effort to improve fish passage through Mormon Slough and the Calaveras River, SEWD has 
participated with DWR for a fish passage study completed in 2007 and has worked with U.S. Fish and 
Wildlife Service and DWR to identify four crossings to achieve the most improvement of fish passages. 
The next projects scheduled under this efforts are the Central California Traction Railroad (CCTR) 
Crossing and the Hosie Crossing fish passage projects. DWR has completed the design of the CCTR 
Crossing fish passage project, and construction is tentatively scheduled for September 2019, pending 
issuance of permits from the Central Valley Flood Protection Board (CVFPB) and USACE.  Following 
construction of the CCTR project, the next phase will be designing the Hosie Dam fish passage project 
upstream of the Diverting Canal. 
 
In 2019, California Department of Fish and Wildlife (CDFW) awarded a grant to SEWD to begin design 
and environmental analysis for the Bellota Intake Fish Screen and Fish Passage Improvement Project.  This 
project aims to protect, restore, and enhance anadromous fish habitat in California to aid the recovery of 
species . Among the top priorities in the California Water Action Plan is to provide fish passage and fish 
screening for intakes.  The project includes removal of fish passage barriers, installation of fish screens, 
and construction of a fish bypass. 
 
Table 1-12. Restrictions on Water Sources. 

Source Restriction Cause of 
Restriction Effect on Operations 

New Hogan Per MOU any water not used by 
CCWD is available for SEWD 
use. Typically, CCWD uses 
between 3,500 and 3,700 ac-ft 
per year. 

Contractual Provides additional water 
supply for SEWD. 

New Melones Reclamation water year is Jan. 1 
– Dec. 31, Availablity is based 
on CVP allocations.  

Contractual Provides challenge to the 
annual water use plan.a 

New Melones 
transfer water 

Dependent on CVP allocations.  Contractual Provides challenge to the 
annual water use plan.a 

a The water years specified in the New Melones agreements, in particular, the transfer water agreement, make it 
difficult to schedule water use at the needed times. 
 

1.C. TOPOGRAPHY AND SOILS 

1.C.1. Topography of the District and its Impact on Water Operations and Management 

SEWD is located on the floor of the San Joaquin Valley in San Joaquin County with the City of Stockton 
lying at its western end. The City of Stockton is located at the confluence of the San Joaquin and Calaveras 
Rivers on the eastern edge of the Sacramento-San Joaquin Delta. Westerly portions of the City of Stockton 
are slightly above sea level. SEWD extends 15 miles into the adjoining easterly foothills along the 
alignment of the Calaveras River. 
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The land slopes gently upward as it extends to the east, comprised of basin soils, recent alluvial fans, and 
flood plain soils to an elevation of approximately 100 feet at the edge of the foothills of the Sierra Nevada. 
The eastern boundaries of SEWD are bordered by the adjoining foothills, which rapidly narrow the width 
of the district to the extent of the irrigable land lying along the Calaveras River within the foothills. SEWD 
extends along the Calaveras River for approximately 8 to 9 additional miles to the County line, between 
Calaveras, Stanislaus, and San Joaquin Counties, rising in elevation to approximately 170 feet. 
 
The primary topographic difference between the Calaveras River and Stanislaus River watersheds is their 
elevation, which impacts the timing of surface water availability. Most of the Stanislaus River watershed 
lies in the upper elevations of the Sierra Nevada (over 7,000 ft mean sea level (msl)), where there is 
abundant snow melt in the spring and summer months. In contrast, the headwater elevations in the 
Calaveras River watershed are about 5,000 ft msl, and precipitation throughout the watershed is most often 
in the form of rainfall during the winter and spring months. Thus, releases from New Hogan Reservoir 
along the Calaveras River are often required for flood control purposes prior to or early in the irrigation 
season, resulting in a loss of stored water that is not replenished by spring snowmelt. See Section 1.D. for 
additional discussion.  
 
1.C.2. District Soil Association Map 

The major soil texture classes within SEWD are summarized in Figure 1-2 and Table 1-13. Much of the 
western portion of the District is comprised of clay, clay loam, and other soil types. The eastern portion of 
the district is dominated by loam, sandy loam, and gravelly loam soils. See Attachment A for soil maps. 
 
1.C.3. Agricultural Limitations Resulting from Soil Problems 

SEWD does not have soil problems that affect water operations or management (Table 1-14). 
 

1.D. CLIMATE 

1.D.1. General Climate of the District Service Area 

SEWD is located in the heart of the fertile Central Valley of California and has a semi-arid climate featuring 
hot, dry summers and mild winters. Table 1-15 provides a summary of average historical weather and 
climate data obtained from the California Irrigation Management Information System (CIMIS) and the 
National Oceanic and Atmospheric Administration’s - National Centers for Environmental Information 
(NOAA-NCEI). Average monthly temperatures in SEWD range from 45.9 °F in January to 77.4 °F in July, 
with a mean annual temperature of 61.7 °F. The average annual precipitation is 13.7 inches, consisting 
entirely of rainfall. The average annual grass reference evapotranspiration (ETo) is 52.4 inches.  
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Figure 1-2. Major Soil Texture Classes Within the SEWD Service Area Boundaries. 
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Table 1-13.  Major Soil Texture Classes in SEWD (Representing Areas Greater than 1,000 Acres). 

 
Table 1-14. Agricultural Limitations Resulting from Soil Problems. 

Soil Problem Estimated 
Area (acres) 

Effect on Water Operations 
and Management 

Salinity 0 N/A 
High-water table 0 N/A 
High or low infiltration rates 0 N/A 
Other (define) 0 N/A 

 
  

Soil Texture Map Unit Name Area 
(acres) 

Percent 
of Total 

Area (%) 
Clay Loam Archerdale clay loam, 0 to 2 percent slopes 12,439 9% 
Loam Cogna loam, 0 to 2 percent slopes 11,953 8% 
Gravelly Loam Redding gravelly loam, 0 to 8 percent slopes, dry, MLRA 17 8,079 6% 
Clay Loam Finrod clay loam, 0 to 2 percent slopes 6,459 5% 
Silty Clay Hollenbeck silty clay, 0 to 2 percent slopes 5,495 4% 
Clay Stockton clay, 0 to 2 percent slopes 4,388 3% 
Sandy Loam Pentz sandy loam, 15 to 50 percent slopes 3,443 2% 
Fine Sandy Loam Columbia fine sandy loam, drained, 0 to 2 percent slopes 3,164 2% 
Gravelly Loam Redding gravelly loam, 1 to 30 percent slopes, dry, MLRA 17 2,185 2% 
Sandy Loam San Joaquin sandy loam, 0 to 2 percent slopes 2,161 2% 
Sandy Loam San Joaquin sandy loam, 2 to 5 percent slopes 1,958 1% 
Clay Jacktone clay, 0 to 2 percent slopes 1,896 1% 
Clay Galt clay, 0 to 1 percent slopes, MLRA 17 1,887 1% 
Silty Clay Loam Vignolo silty clay loam, 0 to 2 percent slopes 1,830 1% 
Other Pentz-Redding complex, 2 to 15 percent slopes 1,736 1% 
Clay Loam Boggiano clay loam, 0 to 2 percent slopes 1,689 1% 
Other Keyes-Redding complex, 2 to 8 percent slopes 1,645 1% 
Other Keyes-Bellota complex, 2 to 15 percent slopes 1,616 1% 
Other Pentz-Bellota complex, 2 to 15 percent slopes 1,406 1% 
Fine Sandy Loam Cogna fine sandy loam, 0 to 2 percent slopes, overwashed 1,399 1% 
Clay Peters clay, 2 to 8 percent slopes 1,223 1% 
Silty Clay Loam Stockton silty clay loam, 0 to 2 percent slopes, overwashed 1,072 1% 
Miscellaneous Other 64,177 45% 
Total All 143,300 100% 
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Table 1-15. General Climate of the District Service Area. 
Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Avg. Precip.a 

(in) 2.8 2.2 2.0 1.2 0.4 0.1 0.0 0.0 0.2 0.7 1.7 2.3 13.7 

Avg. Temp.a 

(°F) 45.8 50.6 54.5 59.5 66.2 72.6 77.2 75.9 72.6 64.3 53.4 46.0 61.5 

Max. Temp.a 

(°F) 54.2 60.9 66.3 73.1 81.2 88.8 94.3 92.7 88.4 78.6 64.7 54.4 74.8 

Min. Temp.a 

(°F) 37.7 40.4 42.8 46.3 51.7 57.0 60.5 59.8 57.0 50.2 42.3 37.5 48.6 

Avg. ETob 

(in) 1.1 1.9 3.5 5.0 6.7 7.7 8.0 7.1 5.2 3.4 1.7 1.1 52.4 

a Source: Stockton Metro Airport (WBAN:23237), NOAA-NCEI, period of record: 1948-2019. 
b Source: Manteca (#70), CIMIS station, period of record: 1987-2019. 
 
Weather station ID:     Stockton Metro Airport (WBAN:23237) NOAA-NCEI           
Data period:     1948-2018    
Average wind velocity (ft/s):    7.9     

Average annual frost-free days3:    359    
 
Weather station ID:     Manteca (#70), CIMIS Station    
Data period:     1987-2018    
Average wind velocity (ft/s):    6.7     

Average annual frost-free days3:    357    
 
1.D.2. Impact of Microclimates on Water Management within the Service Area 

Given the topography and size of the irrigation service area, microclimates do not impact water 
management within the service area.  However, as described below, the topography of the Calaveras River 
watershed significantly affects the water supply for the District. 
 
The primary difference between the microclimates of the Calaveras River and Stanislaus River watersheds 
is their elevation. As described in Section 1.C, most of the Stanislaus River watershed lies in the upper 
elevations  of the Sierra Nevada and receives abundant snowfall, whereas the lower  elevations of the 
Calaveras River watershed rarely receive precipitation in the form of snow. Because of the lack of snow 
storage in the Calaveras River watershed, New Hogan Dam operations are more difficult because releases 
often need to be made for flood control purposes, which are not replenished by spring snowmelt. Water 
that would otherwise be stored is released downstream even in very dry water years. 
 
The Stanislaus River flows are derived largely from snowmelt. Any decrease in snow storage resulting 
from climate change would thus have a significant impact on Stanislaus River  flows and New Melones 
Dam storage. The Calaveras River flows are derived entirely from rainfall; therefore, the Calaveras River 
water supply would not be affected by a decrease in snow storage. Nevertheless, other climate changes 
(e.g., less rainfall) would affect both water supply sources. 
 

                                                      
 
 
3Frost-free days are defined as days with temperatures greater than 28 °F, based on “hard freeze” criteria (NWS, 
2018). 
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1.E. NATURAL AND CULTURAL RESOURCES 

1.E.1. Natural Resource Areas within the Service Area 

Natural resource areas within the SEWD service area are summarized in Table 1-16. SEWD’s past and 
present efforts to manage these resources are described below. 
 
Table 1-16. Natural Resource Areas within the Service Area. 

Name Estimated 
Area (acres) Description 

Farmington Canal Wetland 
Mitigation Area 

9.9 wetland habitat 

Giant Garter Snake Mitigation 
Area 

1.0 giant garter snake habitat 

Calaveras River Habitat 
Conservation Plan 

531 Calaveras River and Mormon Slough, Central 
Valley steelhead critical habitat 

 
1.E.2. Description of District Management of these Resources in the Past or Present 

The Farmington Canal Wetland and Giant Garter Snake Mitigation Areas were designed to offset the 
impacts of the New Melones Conveyance project to wetlands and the giant garter snake habitat. Both sites 
are outside of SEWD, but on district property. The sites were constructed at a 2:1 ratio of wetland habitat 
created to wetland impacted. The giant garter snake site uses one-third of an acre-foot of flood control 
water. The site drains into CSJWCD. 
 
In March 1998, the National Marine Fisheries Service (NMFS) (also known as NOAA Fisheries) listed the 
Central Valley steelhead as a threatened species evolutionarily significant unit (ESU) under the Endangered 
Species Act. In March 2000, NOAA Fisheries designated the Calaveras River and Mormon Slough as 
critical habitat for the Central Valley steelhead ESU. Any actions that might harm the Central Valley 
steelhead or its habitat are restricted. Because this brought the entire management of the Calaveras River 
under review, SEWD immediately entered into a pre-informal consultation with federal and state regulators 
to begin discussing possible changes in the operation of New Hogan Dam and the Calaveras River water 
supply system. 
 
To improve conditions for salmonids in the Calaveras River, SEWD is working with NOAA National 
Marine Fisheries Service (NMFS) through an Endangered Species Act Section 10 consultation. 
Conservation measures and an adaptive management plan are being developed as part of a Calaveras River 
Habitat Conservation Plan. The Calaveras River Habitat Conservation Plan will provide SEWD  with legal 
permission to continue using the water resources of the Calaveras River for agricultural, municipal, and 
industrial purposes. 
 
Since 2001, SEWD has voluntarily implemented several temporary fish passage improvements, including 
placing sandbags at road crossings to provide better depths and velocities for passage at these structures; 
installing a temporary Denil fish ladder at the Bellota Weir to allow fish access above the weir; installing 
a temporary barrier (i.e., net) at the head of the Old Calaveras River channel to prevent juveniles from 
entering and becoming stranded in the channel; and creating a sandbag wall on the Bellota Weir apron to 
direct flow into a lower fish ladder so that it would operate more effectively. 
 
The District’s Dam Removal Schedule is maintained on the SEWD website and provides information on 
the termination of irrigation season and when the winter weir and fish ladder is installed. A recent sample 
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schedule is provided at: http://sewd.net/2016-preliminary-dam-removal-schedule/. 
 
In an ongoing effort to improve fish passage through Mormon Slough and the Calaveras River, SEWD has 
participated with DWR for a fish passage study completed in 2007. As part of the study and in cooperation 
with U.S. Fish and Wildlife Service (USFWS) and DWR, SEWD identified four crossings to achieve the 
most improvement of fish passages. By 2013, fish passage improvements were completed at Budiselich 
Dam and Caprini Crossing.  
 
The next projects are the Central California Traction Railroad (CCTR) Crossing (Figure 1-3)  and the Hosie 
Crossing fish passage projects.  In September 2015, USFWS provided a federal grant of $170,000 to SEWD 
to complete the design and implementation of fish passage improvements at CCTR Crossing and to begin 
coordinating efforts at Hosie Crossing. DWR completed the design of the CCTR Crossing fish passage 
project, and construction is tentatively scheduled for September 2019, pending issuance of permits from 
CVFPB and USACE.  Additional CCTR Crossing project information is provided in Attachment O. 
Following construction of the CCTR project, the next phase will be designing the Hosie Dam fish passage 
project upstream of the Diverting Canal. 
 

 
Figure 1-3.  Central California Traction Railroad Crossing Fish Passage Project Site. 

In 2019, CDFW awarded a grant to SEWD to begin design and environmental analysis for the Bellota 
Intake Fish Screen and Fish Passage Improvement Project.  This project aims to protect, restore, and 
enhance anadromous fish habitat in California to aid the recovery of species.  Among the top priorities in 
the California Water Action Plan is to provide fish passage and fish screening for intakes.  The project 
includes removal of fish passage barriers, installation of fish screens, and construction of a fish bypass. 
 
SEWD will continue to implement interim fish passage improvements until long-term fish passage and 
screening solutions are identified and put into operation. All of these studies have been, or are currently 
being, conducted to collect information that will aid in the design and management of the long-term 
conservation measures and adaptive management processes that will be incorporated into the Calaveras 
River Habitat Conservation Plan. 
 
1.E.3. Recreational and/or Cultural Resources Areas within the Service Area 

The City of Stockton features many neighborhood and community parks, the largest of which are described 
in Table 1-17. These parks offer an array of recreational facilities, sports complexes, and other amenities 

http://sewd.net/2016-preliminary-dam-removal-schedule/
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to serve the Stockton area community.  The larger regional parks, such as Oak Grove and Micke Grove, 
are outside of the city limits as well as the SEWD boundaries. 
 
Table 1-17. Recreational and/or Cultural Resource Areas within the Service Area. 

Name Estimated 
Area (acres) Description 

Parks in City of Stockton 

Oak Park 61 
Located in central Stockton, this city park offers a large 
tennis complex, an ice arena, baseball and softball fields, 
pool, and senior citizen center. 

Louis Park 60 

Located on the San Joaquin River, this city park offers 
boat ramps and baseball and softball fields, as well as the 
Pixie Woods Amusement Park which features a carousel, 
train rides, and children’s theater. 

Buckley Cove Park 53 Located on the San Joaquin River, this city park offers a 
boat launch. 

Other Community Parks 237 Other Community Parks in City of Stockton 

Neighborhood Parks 215 Smaller neighborhood parks and greenspaces in City of 
Stockton (less than 15 acres each) 

Specialty Parks 14 Other specialty parks (e.g. dog park, public school 
property) 

Other Parks in SEWD 

Kennedy Memorial Park 18 
Located just west of Highway 99 in southern Stockton, 
this county park features baseball fields, a basketball 
court and pool. 

Giannone County Park 15 
Located just west of Highway 99 in central Stockton, this 
county park features baseball and soccer fields, and a 
basketball court. 

Source: City of Stockton, Envision Stockton 2040 General Plan, 2018. 
 
The City of Stockton has designated two Historic Preservation Districts — the Magnolia Historic District 
and Doctor’s Row District — and an area designated the “Old City,” that is bounded by Harding Way, 
Wilson Way, Charter Way, and Pershing Avenue (City of Stockton, 2007). The City of Stockton has also 
designated four historical sites, 13 structures of merit, and 52 historic landmarks, of which two are 
identified as California Historic Landmarks and 17 are listed in the National Register of Historic Places 
(City of Stockton, 2018). In addition to resources identified by the City, the National Register and the 
California Register of Historic Landmarks also designate an additional four historical landmarks (City of 
Stockton, 2018). San Joaquin County has also designated a number of scenic roadways in the County, 
including portions of Interstate 5 in SEWD (San Joaquin County, 2016). 
 
Most prehistoric settlement in San Joaquin County was focused along the San Joaquin, Cosumnes, and 
Mokelumne Rivers, and along the banks on high ground above marshy areas. Much of the historically 
significant resources are clustered around the City of Stockton downtown area. The evidence from previous 
survey work and site investigations in the area indicates that the prehistoric site types encompass the 
following: 
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• Surface scatters of lithic artifacts and debitage resulting from short-term occupation, and/or 

specialized economic activities, or long-term occupation. 
• Bedrock milling stations, including mortar holes and metate slicks, in areas where suitable 

bedrock outcrops are present. 
• Petroglyphs and/or pictographs. 
• Isolated finds of cultural origin, such as lithic flakes and projectile points (City of Stockton, 2007). 

 

1.F. OPERATING RULES AND REGULATIONS 

1.F.1. Operating Rules and Regulations 

The District Rules and Regulations are provided in Attachment B. 
 
1.F.2. Water Allocation Policy (Agricultural Only) 

SEWD’s agricultural water allocation and delivery policies are provided in Attachment B (Rule 166, page 
52) and are summarized below. 
 
As water master of New Hogan Reservoir, SEWD assesses the water supply by April of each year. Riparian 
right users have first call on up to approximately 13,000 acre feet of water from New Hogan Reservoir 
pursuant to a settlement agreement. Through contract, the urban area is guaranteed 20,000 ac-ft of water if 
supplies are available (see Attachment L). Water is then allocated to all other surface water users.  
 
As an initial assessment, if a water year is identified as a dry year based on CVP projections and DWR 
forecasts, SEWD asks its customers for voluntary reductions in use. If a second subsequent year is 
identified as a dry year, SEWD still requests voluntary reductions, but identifies these reductions as critical. 
A third subsequent dry year may result in continued voluntary reductions, or may require mandatory 
reductions SEWD makes this determination at the beginning of the water year.  New Hogan Reservoir 
generally has sufficient water to withstand two to three dry years. 
 
The District informs its customers of the available water supply, and any need for reductions, through its 
newsletter, as-well-as postcard reminders and the SEWD website. A final option is to allow diversions only 
by riparian users and the water treatment plant.  In all water years, SEWD requires that its customers call 
the District in advance of diverting water so that SEWD can adjust releases at the dam. 
 
Customers are required to provide the following information 48 hours in advance of the diversion: location 
of diversion, name of owner or operator, beginning diversion time, pumping rate, and ending diversion 
time. The District may enforce penalties on customers who do not advise the District prior to their water 
use. The postcard reminds customers of this penalty and official and actual lead times necessary for water 
orders and shut-off.  
 
Under the current Reclamation operation of New Melones Dam, SEWD is also provided with up to 75,000 
ac-ft of water from New Melones Reservoir. New Melones Dam releases are controlled by Reclamation 
CVP allocations. In any year that Reclamation determines there to be a shortage of available water, 
Reclamation has the right to reduce the quantity of water delivered to each contractor capable of receiving 
New Melones supply, as necessary, to meet the needs of all Basin contractors. 
 
In total, approximately 152,000 ac-ft to 161,000 ac-ft from all sources is required to supply enough water 
to meet agricultural demand in SEWD for a full irrigation season, including both surface water and 
groundwater, based on 3 foot per acre irrigation practice for primary crops grown in the area within the 
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district boundary. 
 
1.F.3. Official and Actual Lead Times Necessary for Water Orders and Shut-Off 

SEWD has a mandatory call-in program for water orders and requires at least 48 hours’ notice. The District 
may enforce penalties on customers who do not advise the District prior to their water use, including issuing 
citations and fines. Customers are reminded of this penalty and advised of official and actual lead times 
necessary for water orders and shut off.  See SEWD Rule 120 in Attachment B (page 22) for more detailed 
information. 
 
1.F.4. Policies Regarding Return Flows (Surface and Subsurface Drainage from Farms) and Outflow 

Soils within SEWD boundaries are permeable, so most irrigation tail water penetrates rapidly beyond the 
root zone of the crops and presents no problems during the irrigation season. Some drainage water collects 
in open farm ditches and flows to natural waterways where it is reused for irrigation. Present drainage 
practices present no problems to agriculture. 
 
1.F.5. Policies on Water Transfers by the District and its Customers 

Transfer water policy is in Section 6 of the District Act establishing SEWD. The policy specifies that 
SEWD can sell water outside the district as long as the SEWD water users’ needs are met first and water 
is available. Further details are provided in Attachment P. 
 
Customers are not allowed to transfer water to other users. 
 

1.G. WATER MEASUREMENT, PRICING, AND BILLING 

1.G.1. Agricultural Customers 

a. Number of delivery points (turnouts and connections)   224 (170 active turnouts)  
b. Number of delivery points serving more than one farm   0   
c. Number of measured delivery points (meters and measurement devices) 218 (all active measured) 
d. Percentage of delivered water that was measured at a delivery point   95 (estimate)   
e. Total number of delivery points not billed by quantity    0    
f. Delivery point measurement device table    Table 1-18   
 
Table 1-18 summarizes the agricultural delivery point measurement devices installed at active and inactive 
turnouts, as of 2018. In 2018, SEWD had a total of 224 agricultural delivery connections, of which 202 are 
measured with McCrometer propeller meters (or similar propeller meters).  
 
The remaining measured connections are equipped with PG&E meters or hour meters, which use an 
equation to calculate volumes (see Attachment  Q.4.). Many of these connections have been surveyed for 
retrofit with propeller meters. However, the plumbing configurations of these connections do not provide 
room for these measurement devices.  In the next five years, these connections will be assessed for viable 
repairs and to explore other types of measuring devices to volumetrically quantify deliveries to the required 
accuracy.  
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Table 1-18. Agricultural Delivery Point Measurement Devices, Active and Inactive (2018). 

Measurement 
Type Number Accuracy  

(+/- %) 

Reading 
Frequency 
(Days) 

Calibration 
Frequency 
(Months) 

Maintenance 
Frequency 
(Months) 

Orifices 0     
Propeller meter 202 (156 active) +/- 6%a 30 As needed As needed 
Weirs 0     
Flumes 0     
Venturi 0     
Metered gates 0     
Acoustic doppler 0     
Other: Hour meters 16 (14 active) +/- 25-30%b 30 As needed As needed 
Total 218 (170 active)     

a New meter technology ensures accuracy +/-6% with calibration as needed. See example of factory certification in 
Attachment C. 
b The plumbing configurations of these connections do not provide room for propeller meters.  In the next five years, 
these connections will be assessed for viable repairs and to explore other types of measuring devices to volumetrically 
quantify deliveries to the required accuracy. 
 
Currently, the District charges a fixed non-metered rate of 2.8 ac-ft per acre for non-metered delivery 
locations.  The fixed rate charges are based on the irrigated acreage that is self-reported by the customer 
on the Owner's Water Use Statement (OWUS). The OWUS is completed by each grower and submitted to 
the District in January of each calendar year. A sample OWUS is provided in Attachment N.  
 
All connections without a measurement device are inactive as of 2019. Meters will be installed if these 
connections become active. See Section 3.A for additional information.      
 
1.G.2. Urban Customers 

a. Total number of connections        3   
b. Total number of metered connections      3   
c. Total number of connections not billed by quantity    0   
d. Percentage of water that was measured at delivery point    100   
e. Percentage of delivered water that was billed by quantity   100   
f. Delivery point measurement device table      Table 1-19   

 
Table 1-19 summarizes the delivery point measurement devices installed at SEWD’s urban connections. 
SEWD is under contract to supply wholesale treated surface water from DJW WTP to Cal Water, the City 
of Stockton, and San Joaquin County. Drinking water is retailed to Stockton area customers by these three 
urban contractors. SEWD does not own or operate an urban distribution system. 
 
1.G.3. Agricultural and Urban Rates 

a. Current year agricultural and/or urban water charges - including rate structures and billing frequency. 
 

See Attachment D.2. for the 2018 and 2019 rate ordinances (Ordinance No. 44 and 45, respectively). 
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Table 1-19. Urban Delivery Point Measurement Devices (2018). 

Meter Size and 
Type Number Accuracy (+/-

percentage) 

Reading 
Frequency 
(Days) 

Calibration 
Frequency 
(Months) 

Maintenance 
Frequency 
(Months) 

5/8-3/4"      
1"      
1 ½"      
2"      
3"      
4"      
6"      
8"      
10"      
Compound      
Turbo      
Othera

 3 (all active) +/- 6% annual annual annual 
Total 3 (all active)     

a Two pipelines (24-inch and 42-inch) deliver water to south City of Stockton, as measured by one meter, and a third 
pipeline (48-inch) delivers water to north City of Stockton, as measured by a second meter. A 42-inch pipeline delivers 
water to Cal Water and is measured by a third meter. The City of Stockton wheels water to San Joaquin County. 
 
b. Annual charges collected from urban and agricultural customers 
 
Table 1-20 provides a summary of the annual charges collected from urban and agricultural customers in 
2018, including both fixed and volumetric charges. SEWD does not sell agricultural and domestic 
groundwater to its customers, but instead issues assessment fees for the use of the wells as part of their 
mandate to protect the groundwater supply. The domestic groundwater assessment is based on domestic 
use units (wells). The agricultural groundwater assessment is $5.23 per ac-ft, assuming 2.8 ac-ft per acre 
of irrigated land.  The assessment volume represents the average estimated consumptive use of irrigation 
water by groundwater-irrigated crops in the district.  The assessment charges are based on the irrigated 
acreage that is self-reported by the customer on the Owner's Water Use Statement (OWUS). The OWUS 
is completed by each grower and submitted to the District in January of each calendar year. A sample 
OWUS is provided in Attachment N. 
 
See Attachment D.1. for a 2018 sample District bill. 

 
c. Description of the contractor’s record management system 
 
The District employs field-metering staff to keep accurate records of each irrigation delivery meter’s 
calibration, and to monitor the meters at the 54-inch Bellota Pipeline and at the DJW WTP on a daily basis. 
Irrigation delivery meters are read on a monthly basis from mid-April through mid-October.  
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Table 1-20. Annual Charges Collected from Urban and Agricultural Customers (2018). 

Charge 
Type 

Customer 
Type Water Type Charge per Unit Units 

Billed 
Charges 
Collected 

Fixed 

Urban Domestic 
groundwater 

$44.00/domestic 
use unit 6,159 $270,996 

Agricultural 
Surface water $23.00/ac-ft 2,830a $65,097  
Agricultural 
groundwater $5.23/ac-ftb,c  137,417a $718,689  

Volumetric 

Urban Municipal 
groundwater $325.92/ac-ftd 8,066 $2,628,740 

Agricultural 

Metered surface 
water $23.00/ac-ft 21,077a  $484,766  

Metered 
groundwater $5.23/ac-ftb,c 5,867a $30,687  

Surface Water, 
Out of District $100/ac-ft 5,667e $566,697  

a Source: SEWD 2018 Crop Report, May 2019. 
b SEWD does not sell agricultural groundwater to its customers; SEWD assesses the use of the wells, based on 
acreage, as part of their mandate to protect the groundwater supply. 
c Groundwater assessments calculated based on 2.8 ac-ft/ac of irrigated land. 
d  Based on a water use rate of $3.60/ac-ft plus a rate equalization charge of $322.32/ac-ft. 
e  Source: 2018 Agricultural Surface Water Report. 
 
SEWD’s agricultural water use records contain information on the location, acres irrigated, gate numbers, 
meter numbers, water usage, crops irrigated, and miscellaneous information on growers’ equipment and 
water history.  
 
Information regarding crop types, irrigation methods, acres fallowed/not irrigated, acres irrigated with 
groundwater, acres irrigated with surface water, and a statement of non-agricultural irrigation water use are 
requested as part of the District billing process and submitted by each grower on the OWUS (see 
Attachment N).  This information is submitted by the irrigator under penalty of perjury. 
 
Agricultural water use and information regarding crop types, irrigation methods, acres fallowed/not 
irrigated, acres irrigated with groundwater, acres irrigated with surface water, and non-agricultural 
irrigation water uses are all accounted in the District’s Annual Crop Report. These records are entered and 
managed in Microsoft® Excel.  New Melones and New Hogan surface water supplies are accounted in the 
District’s Annual Agricultural Surface Water Report (agricultural use) and in the metered inflows to the 
DJW WTP, including inflows to percolation ponds, and metered outflows to the urban contractors (urban 
use). 
 

1.H. WATER SHORTAGE ALLOCATION POLICIES 

1.H.1. Current Year Water Shortage Policies or Shortage Response Plan 

SEWD’s agricultural water allocation policies and water shortage plan are described in Section 1.F of this 
Water Management Plan. Additional detail is also provided in the District’s Drought Management Plan 
(Attachment E.1).  This plan documents SEWD’s compliance with the requirements established by DWR 
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and Governor Brown’s April 1, 2015 Executive Order B-29-15. 
 
In summary, SEWD serves as water master of New Hogan Reservoir and is responsible for assessing water 
supply and managing allocations. In all years, riparian right users have first access to a maximum of 13,000 
acre feet of water from New Hogan Reservoir pursuant to a settlement agreement. Through contract, the 
urban area is guaranteed 20,000 ac-ft of water if supplies are available. Water is then allocated to all other 
surface water users.  
 
New Hogan Reservoir generally has sufficient water to withstand two to three dry years. During an initial 
dry year following a period of wet years, SEWD asks its customers for voluntary reductions in use. If a 
second subsequent year is identified as a dry year, SEWD still requests voluntary reductions, but identifies 
these reductions as critical. A third subsequent dry year may result in continued voluntary reductions, or 
may require mandatory reductions SEWD makes this determination at the beginning of the water year. 
 
The District’s Urban Water Shortage Plan is provided in Attachment E.2. 
 
1.H.2. Current Year Policies that Address Wasteful Use of Water and Enforcement Methods 

SEWD’s Rule 120 establishes a mandatory 48-hour notification requirement for any person desiring to 
divert surface water provided by the district. The stated objective of this rule is to avoid waste of surface 
water. This rule establishes penalties for customers who do not properly request water or who do not inform 
the district of their cessation of use. The District may send a warning notification and/or a notification 
failure, impose fines, and lock-off water service, as determined by the Board of Directors in their sole 
discretion. A penalty of $100 is assessed for the first failure to notify; $200 for the second; and $500 for 
each subsequent failure (see Attachment B, page 22). 
 
No procedures have been established for wasting water once the customer diverts the water, as customers 
pay for water received, and would not be expected to waste it. 
 

1.I. EVALUATE POLICIES OF REGULATORY AGENCIES THAT AFFECT THE 
CONTRACTOR AND INHIBIT GOOD WATER MANAGEMENT 

SEWD has two water contracts that have different contract water years. These differing water years have 
posed challenges to annual water use planning and scheduling. See Section 1.B.7 for additional detail. For 
ease of scheduling and providing the most economical water for its customers, SEWD continues to 
negotiate for a standard contract year. 
 
The current Water Qualtiy Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary 
by the State Water Resrouces Control Board (dated December 12, 2018) and the resulting voluntary 
agreement process will have a significant impact on the operation of New Melones Reservoir, affecting 
water availability and reliability for SEWD.  The potential reduction will force additional groundwater 
usage, which is contraray to the intent of SGMA.  The phased approach could also potentially affect the 
Calaveras River flow, creating a larger impact on SEWD. 
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SECTION 2: INVENTORY OF WATER RESOURCES 

2.A. SURFACE WATER SUPPLY 

2.A.1. Surface Water Supplies Imported and Originating within the Service Area 

The monthly surface water supplies available to SEWD are summarized in the Section 5 Water Inventory 
Tables (Table 5-1). In 2018, SEWD received both federal agricultural water and federal non-agricultural 
water from New Hogan and New Melones Reservoirs. No other surface water supplies were imported into 
the District. 
 
2.A.2 Amount of Water Delivered to the District by each of the District Sources for the Last 10 Years 

The annual surface water supplies available to the District between 2009 and 2018 are summarized in the 
Section 5 Water Inventory Tables (Table 5-10). Both the source and volume are provided for each delivery. 
 

2.B. GROUNDWATER SUPPLY 

2.B.1. Groundwater Extracted by the District and Delivered 

Monthly groundwater volumes extracted and delivered by the District and private users are summarized in 
the Section 5 Water Inventory Tables (Table 5-2). 
 
2.B.2. Groundwater Basin that Underlies the Service Area 

SEWD is a conjunctive use District and overlies the Eastern San Joaquin Groundwater Basin4 (Table 2-1).  
The Eastern San Joaquin basin encompasses 1,195 square miles (764,800 acres), generally bounded by 
Highway 99, Jack Tone Road, Mokelumne River and Temple Creek, and has an estimated sustainable yield 
of approximately 715,000 ac-ft/yr (Eastern San Joaquin Groundwater Authority, 2019). 
 
Table 2-1. Groundwater Basin that Underlies the Service Area. 
Name Area (sq. mi.) Usable Capacity (ac-ft) Sustainable Yield (ac- 

ft/yr) 
Eastern San Joaquin 
Groundwater Basin 

1,195 See Attachment F 715,000 

 
2.B.3. Map of District-Operated Wells and Managed Groundwater Recharge Areas 

District Maps of Groundwater Facilities are included in Attachments A.1. and A.3. 
 
The District currently has five wells located at the DJW WTP site that are used for emergency purposes 
only, such as during dry years when surface water supplies are reduced. All other wells in the district are 
privately owned. If groundwater is needed to supplement surface water, it is blended with surface water 
from the District for processing through the DJW WTP and is subsequently delivered to the City of 
Stockton, San Joaquin County, and Cal Water for urban distribution.  
 
 

                                                      
 
 
4 Groundwater basin number 5-022.01, part of the San Joaquin Valley Groundwater Basin, as defined by DWR 
Bulletin 118 (DWR, 2003) and updated in 2016. 
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The primary effort for managed groundwater recharge in SEWD using dedicated groundwater recharge 
areas is from the Farmington Groundwater Recharge Program.  This program is led by SEWD in 
partnership with the Sacramento division of the USACE. The goal of the program is to recharge an average 
of 35,000 acre-feet of water annually into the Eastern San Joaquin Basin, in part by directly recharging 
surface water to the groundwater aquifer. Available surplus water from SEWD’s conveyance system is 
diverted into recharge cells at the project site, enabling recharge largely through field-flooding. 
 
In 2003, SEWD completed the Pilot Phase of the Program, which consisted of 60 acres of recharge ponds 
and fields adjacent to the DJW WTP. Recharge rates at these ponds currently average over 0.5 feet per day, 
with an average annual recharge of approximately 3,700 ac-ft per year between 2013 and 2018. The 
Demonstration Phase, which began in 2003, aimed to obtain 25 to 30 parcels of land, totaling 1,200 acres, 
for directly recharging surface water to the groundwater aquifer. District construction of an additional 35 
acres of recharge ponds at the DJW WTP is in the planning stages. 
 
Additional information regarding the Farmington Groundwater Recharge Program is provided in Sections 
2.B.4 and 2.B.5. 
 
2.B.4. Description of Conjunctive Use of Surface and Groundwater 

SEWD promotes conjunctive use of surface and groundwater through efforts to increase groundwater 
recharge and to encourage in-lieu recharge by providing surface water deliveries to irrigators as an 
alternative to private groundwater pumping.  The overarching goals of the conjunctive use programs in 
SEWD include reversing groundwater overFinal and salinity intrusion, protecting water quality, meeting 
the challenges of climate change, and providing a sustainable water supply. 
 
Across the Eastern San Joaquin Groundwater Basin, groundwater levels have decreased at the rate of 0.5 
ft per year between 1996 and 2015 (Eastern San Joaquin Groundwater Authority, 2019).  Since the early 
1960s, hydrographs for wells underlying SEWD east of Stockton show a long-term average decline in 
groundwater of nearly 1.0 ft per year. 
 
Recent analysis of historical groundwater conditions in the 2019 Eastern San Joaquin Final Groundwater 
Sustainability Plan (GSP) has estimated that the historical groundwater storage in the basin decreased by 
an average of 41,000 ac-ft per year between 1996 and 2015. The same plan estimates that approximately 
78,000 ac-ft per year of increased groundwater recharge and/or reduction in groundwater extraction is 
required to achieve sustainability over the next 50 years.  
 
Recent drought conditions reemphasize the importance of recharge from surface water supplies for the 
Eastern San Joaquin Groundwater Basin to be operated sustainability, as required by the enactment of the 
Sustainable Groundwater Management Act of 2014 (SGMA). In its efforts to achieve this basin-wide 
sustainability goal, SEWD is promoting conjunctive use of surface and groundwater through efforts to 
increase groundwater recharge and to encourage in-lieu recharge.. 
 
The Final Eastern San Joaquin Groundwater Basin GSP shows that seepage and deep percolation of 
SEWD’s surface water supply serves as a significant source of recharge to the groundwater subbasin. Thus, 
management of surface water resources by SEWD and its irrigation customers is crucial for achieving the 
basin’s sustainability goals. SEWD is and will continue to actively work with others within San Joaquin 
County to comply with SGMA. In addition to its own water management practices, SEWD will work with 
local interests to develop the tools needed to achieve long-term groundwater sustainability by identifying 
additional ways to maximize local water supplies, enhance conjunctive management practices, and 
recharge the groundwater system. 
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At present, groundwater recharge within SEWD is furnished largely by regulated releases from New Hogan 
Reservoir down the Calaveras River. These releases are regulated by SEWD to achieve the greatest 
beneficial use for the district. In the 1960s, check dams were built on the Calaveras River, Mormon Slough, 
and Mosher Creek to promote groundwater recharge from percolation. Measurements made by Murray, 
Burns & Kienlen (now MBK Engineers) for a water rights study of the Calaveras River system indicate 
that there is an average percolation of 6 cfs between New Hogan Dam and Jenny Lind, and more than 7 
cfs between Jenny Lind and Bellota (Murray, Burns & Kienlen, 1969). Without the check dams in place, 
the percolation along Mormon Slough and the old Calaveras River below Bellota is 13 cfs each; with the 
check dams in place, the percolation rates increase to 19 cfs and 31 cfs, respectively.  
 
Assuming that the check dams are in place and full for the maximum period permitted (213 days) and that 
sufficient water is flowing in the channels, the maximum annual percolation is 34,000 ac-ft, of which 
approximately 29,000 ac-ft percolates below Bellota. Water is not available for recharge during the 
maximum period during average years. Recharge for an average year is estimated at 26,000 ac-ft of which 
approximately 21,000 ac-ft percolates below Bellota. 
 
SEWD also provides groundwater recharge through the Farmington Groundwater Recharge Program, 
which was initiated in 2003 following a series of studies that identified groundwater overFinal as a problem 
in Eastern San Joaquin County. The Farmington Dam and Reservoir Conjunctive Use Study, completed in 
1998, evaluated potential structural and operational changes at Farmington Dam and found that long-term 
storage at Farmington Reservoir does not appear to be cost-effective. However, operations modifications 
to Farmington Dam and construction of groundwater recharge facilities appeared to be cost-effective. The 
Conjunctive Use Study recommended that the feasibility of groundwater recharge with integrated seasonal 
waterfowl habitat areas in eastern San Joaquin County be evaluated. 
 
The 2001 Farmington Groundwater Recharge and Seasonal Habitat Study, prepared by SEWD in 
conjunction with the USACE and other local agencies, resulted from these concerns. This feasibility-level 
study was developed to determine the potential for development of integrated groundwater recharge and 
seasonal habitat improvements in Eastern San Joaquin County. 
 
Conclusions of the study became the outline for the first phase of the subsequent Farmington Groundwater 
Recharge Program, launched in 2003, which plans for implementation of the flooded-field groundwater 
recharge technique on up to 1,200 acres for an average water recharge of approximately 35,000 ac-ft per 
year. The Pilot Phase of the program, completed in 2003, consists of 60 acres of recharge ponds and fields 
that have provided an average annual recharge of approximately 3,700 ac-ft per year between 2013 and 
2018. 
 
In addition to direct groundwater recharge, the estimated in-lieu recharge in SEWD is approximately 
76,000 ac-ft per year, as of 2013 (DWR, 2013). 
 
Analysis shows that seepage and deep percolation of much of SEWD’s surface water supply serves as a 
major source of recharge to the groundwater subbasin. Thus, management of surface water resources by 
SEWD and its irrigation customers is crucial for achieving the basin’s sustainability goals. SEWD is and 
will continue to actively work with others within San Joaquin County to comply with SGMA. In addition 
to its own water management practices, SEWD will work with local interests to develop the tools needed 
to achieve long-term groundwater sustainability by identifying additional ways to maximize local water 
supplies, enhance conjunctive management practices, and recharge the groundwater system 
 
2.B.5. Groundwater Management Plan 

The Eastern San Joaquin Final Groundwater Sustainability Plan  is provided in Attachment F.  
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As a GSA in the Eastern San Joaquin Groundwater Basin, SEWD plans to implement two in-lieu recharge 
projects described in the Final GSP (Attachment F, Section 6). The first planned project is the Lake Grupe 
In-lieu Recharge project, in which a surface water diversion turn-out would be constructed on the Calaveras 
River upstream of Bellota and used to supply surface water to an estimated 2,500 acres of orchard crops 
currently using groundwater. The second planned project is the Surface Water Implementation Expansion 
project, in which SEWD would encourage landowners adjacent to surface water conveyance systems to 
utilize surface water as part of the SGMA implementation, effectively increasing surface water usage by 
about 18,000 to 20,000 ac-ft/year with in-lieu groundwater recharge benefits. 
 
Additionally, SEWD has proposed one potential project, the Farmington Dam Repurpose project, that 
would increase the reservoir capacity from 52,000 ac-ft of flood control storage to 112,000 ac-ft of 
combined water supply and flood control storage. This additional supply could be stored and used even in 
drought conditions and could also be used to encourage surface water irrigation. 
 
2.B.6. Groundwater Banking Plan 

SEWD actively pursues any possible groundwater banking activities. 
 
The Farmington Groundwater Recharge Program is one program led by SEWD in partnership with the 
Sacramento division of the USACE and aims to identify areas suitable for recharge and seasonal habitat 
development, evaluate recharge techniques, and conduct pilot recharge tests. SEWD and the USACE, in a 
cost-share agreement, created the program with the intent of replenishing the aquifer to help ensure future 
groundwater supply and protect against further saltwater intrusion in the Eastern San Joaquin County 
Basin. 
 
In 2003, SEWD completed the Pilot Phase of the Farmington Groundwater Recharge Program, which 
consisted of 60 acres of recharge ponds and fields adjacent to the DJW WTP. This project was awarded 
the American Society of Civil Engineers Water/Environmental Project of the Year in 2003 and the San 
Joaquin Council of Government’s Regional Excellence award in 2004. 
 
SEWD is continuing to identify and develop new recharge sites for this phased program. Available surplus 
water from SEWD’s conveyance system is diverted into recharge cells at the project site. Stored surface 
water would be pumped from the aquifer for agricultural, municipal, and industrial use. Recharge afforded 
by this program averaged approximately 3,700 ac-ft between 2013 and 2018. 
 
See Attachment G for a program brochure and the most recent newsletter, which gives an overview of the 
program. Additional information is provided at: http://www.farmingtonprogram.org/. 
 

2.C. OTHER WATER SUPPLIES 

2.C.1. “Other” Water Used as Part of the Water Supply 

Other water supplies used by SEWD are summarized in the Section 5 Water Inventory Tables (Table 5-1). 
 
In the past, SEWD has obtained transfer water from OID and SSJID. In 2019, SEWD obtained a 1,000 ac-
ft of water transfer from OID and SSJID.  Future water transfers will be based on the water year and water 
availability.   
  

http://www.farmingtonprogram.org/
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2.D. SOURCE WATER QUALITY MONITORING PRACTICES 

2.D.1. Potable Water Quality (Urban Only) 

SEWD supplies wholesale treated drinking water from the DJW WTP to three urban contractors – Cal 
Water, the City of Stockton, and San Joaquin County – that retail this water to Stockton area customers. 
Water quality reports for the outflows from and inflows to the DJW WTP are provided in Attachments H.1. 
and H.2., respectively. 
 
2.D.2. Agricultural Water Quality Concerns 

Yes    No      ×      
 
There are no current surface water quality problems that limit the use of surface water as an agricultural or 
potable water supply. However, in the past Phytophthora fungus has been identified in the Calaveras River 
water and is of concern to some irrigators. Phytophthora originates on land but is spread through water and 
can cause root rot, crown rot, and the decline and death of fruit and nut trees. Thus, there is concern among 
growers regarding the use of surface water for their crops and orchards. Phytophthora could be a limiting 
factor regarding the use of surface water for irrigation of affected permanent crops. 
 
While groundwater quality in the Eastern San Joaquin Subbasin is generally sufficient  to meet beneficial  
uses, a number of constituents of concern are either currently impacting groundwater use or have the 
potential to impact it in the future. These include salinity, nitrate, arsenic, and point-source contamination 
from generally anthropogenic sources (e.g. petroleum hydrocarbons, solvents, and emerging 
contaminants).  In its role as a GSA in the Eastern San Joaquin Groundwater Basin, SEWD is helping to 
establish guidelines for efforts to preserve groundwater quality with other various stakeholders as part of 
the Eastern San Joaquin GSP development. See Attachment F for additional details. 
 
Extensive groundwater pumping has caused declining aquifer water levels, which have contributed to 
movement of saline water eastward from under the Delta since the 1940s (DWR, 1967 and Eastern San 
Joaquin Groundwater Authority, 2019). Groundwater degradation has been particularly evident in the 
Stockton area, where groundwater chloride concentrations at some wells have exceeded 250 milligrams 
per liter (mg/L) – the EPA’s (Environmental Protection Agency) secondary maximum contaminant level 
used to identify salinity concerns (Eastern San Joaquin Groundwater Authority, 2019).  It is expected that 
additional surface water from New Melones Reservoir and other sources used in groundwater recharge 
efforts will stabilize the movement of the saline water. 
 
Since the 1970s, elevated concentrations of arsenic have been observed in groundwater within the Stockton 
area, with several measurements exceeding the EPA’s maximum contaminant level of 10 micrograms per 
liter (µg/L) (Eastern San Joaquin Groundwater Authority, 2019). Determining the source of arsenic in 
groundwater is a challenge as arsenic is both naturally occurring and used in human activities, such as 
agriculture. However, elevated arsenic concentrations have not been found to be related to groundwater 
management activities in the basin. SEWD will continue to monitor arsenic and other regulated and 
unregulated constituents of interest in its water supply. 
 
Also since the 1970s, nitrate concentrations have increased in Stockton and surrounding agricultural areas, 
in some places exceeding 10 mg/L – the EPA’s MCL for nitrate in drinking water sources. Two existing  
regulatory  programs  for  monitoring  and regulating nitrate in the Eastern San Joaquin Groundwater Basin 
include the Irrigated Lands Regulatory Program (ILRP) and Central Valley Salinity Alternatives for Long-
Term Sustainability (CV-SALTS).  The ILRP requires testing and potential mitigation for nitrate in 
domestic wells, while the 2017 Salt and Nitrate Management Plan developed by CV-SALTS identifies 
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long-term nitrate management practices.  As a GSA in this basin, SEWD supports these efforts. 
 
2.D.3. Description of the Agricultural Water Quality Testing Program and the Role of Each 

Participant, Including the District, in the Program 

SEWD began irrigation water quality monitoring for surface water at seven key points in the irrigation 
water conveyance system in 1997. On an annual basis SEWD samples eight offsite locations (Table 2-2) to 
test for typical water quality parameters important to agricultural irrigation, as described in Section 2.D.4.  
See Attachment H.2. for sample detailed reports for 2018. All results indicate a high-quality water supply 
that is suitable for irrigation of all crops grown in the District. 
 
Table 2-2.  Surface Water Quality Monitoring Program Sampling Locations. 
Code Monitoring Location 
CR-1 New Hogan Reservoir 
CR-5 Calaveras River at Bellota 
MS-1 Beginning of Mosher Creek 
MS-2 Mosher Creek after last irrigator 
CR-6 Calaveras River after last irrigator 
PC-1 Potter Creek after last irrigator 
M-1 Mormon Slough after last irrigator 
PP-1 Peters Pipe at Potter Creek siphon 

 
The results are available on SEWD’s web site (https://sewd.net/water-quality/) and upon request 
from the SEWD Water Quality Control Analyst: 
 

Ed Morley 
Water Quality Control Analyst 
Post Office Box 5157 
Stockton, CA 95205 
209-948-0537 
EMorley@sewd.net 
 

2.D.4. Current Agricultural Water Quality Monitoring Programs by Source 

The current agricultural and domestic water quality monitoring programs overseen by SEWD are 
summarized in Table 2-3.  
 
SEWD’s water quality lab staff monitor typical water quality parameters important to agricultural 
irrigation, including calcium, magnesium, potassium, sodium, carbonate, bicarbonate, sulfate, chloride, 
nitrate, boron, fluoride, pH, electrical conductivity, and turbidity. Sample test results during 2018 are 
summarized in Table 2-4.  
 
SEWD staff also evaluate DJW WTP raw water influent for operational purposes, specifically monitoring 
cryptosporidium, total coliforms, Total Organic Carbon (TOC), Heterotrophic Plate Count (HPC). 
  

https://sewd.net/water-quality/
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Table 2-3. Current Agricultural Water Quality Monitoring Programs for Surface Water. 
Analyses Performed Frequency Concentration Range Average 
Domestic Water Quality and 
Monitoring Regulations 
California Code Chapter 15, 
Title 22 

As required by code See Attachments H.1. 
and H.2. 

See Attachments H.1. 
and H.2. 

Agricultural Irrigation 
Suitability Test 

Annual See Attachment H.2., 
Table 2-5 

See Attachment H.2. 

 
Table 2-4.  Sample Agricultural Water Quality Test Results for Parameters Monitored in SEWD 
Surface Water (2018). 

Constituent Units Calaveras River at 
Bellotaa 

Stanislaus River, End of 
Pipelinea 

Cations    
Calcium mg/L 16 5 
Magnesium mg/L 6 2 
Potassium mg/L 2 1 
Sodium mg/L 5 2 

Anions      
Carbonate mg/L <10 <10 
Bicarbonate mg/L 80 30 
Sulfate mg/L 10 1.6 
Chloride mg/L 4 <1 
Nitrate mg/L <2 <2 
Fluoride mg/L <0.1 <0.1 

Other Constituents      
pH std units 8.3 7.6 
Electrical Conductivity dS/m 0.2 0.1 
Lab Turbidity NTU 0.7 3.9 

a FGL Environmental, Inorganic Chemicals Analysis, report dated July 20, 2018. 
 
In general, groundwater quality within the Eastern San Joaquin Subbasin is suitable for municipal, 
industrial, and agricultural supplies. However, as discussed above, saline water has been moving eastward 
from the Delta as a result of declining water levels. Table 2-5 summarizes the District’s groundwater quality 
monitoring programs. 
 
SEWD provides a courtesy monitoring service for private well owners upon request. This service can 
include an assessment for potential groundwater quality issues and monitoring of groundwater specific 
conductance.  Currently one well owner in French Camp requests the service due to the high salinity of 
groundwater in this area. Test results have ranged from 600 to 2,500 μmhos/cm (0.6-2.5 dS/m) with an 
average of 1,000 μmhos/cm (1 dS/m). 
 
As required by code, SEWD also monitors water quality from District wells when used for M&I purposes.  
In an attempt to mitigate for reduced surface water supplies available for urban uses in 2015, the District 
pumped banked surface water from five wells located on District property at a total continuous pumping 
rate from 4,000 to 7,500 gpm. SEWD did not detect any contaminants in the pumped stored surface water. 
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Table 2-5. Current Water Quality Monitoring Programs for Groundwater. 

Analyses Performed Frequency Concentration 
Range Average 

Specific Conductivity As requested by well owner in 
the French Camp only. A high 
salinity area within SEWD. 

600-2,500 
μmhos/cm 

1,000 
μmhos/cm 

Domestic Water Quality 
and Monitoring Regulations 
California Code Chapter 15, 
Title 22, District wells 74-
01 & 74-02 (M&I use only) 

As required by code Included in DJW WTP outflow 
following mixing with surface water 
(Attachment H) 

 

2.E. WATER USES WITHIN THE DISTRICT 

2.E.1. Agricultural 

Agricultural water use to satisfy crop needs is summarized in the Section 5 Water Inventory Tables (Table 
5-7). 
 
2.E.2. Types of Irrigation Systems Used for Each Crop in Current Year 

Table 2-6 summarizes the major irrigation methods currently used in the District for irrigating each crop. 
As described above, information regarding irrigation methods are requested from and submitted by 
irrigators in the OWUS as part of the District billing process.  
 
Higher-efficiency sprinkler and low volume irrigation systems are most commonly used throughout the 
District, reflecting the rise in orchard and vineyard crops typically irrigated by these methods. Slight 
differences in irrigation system acreage and crop acreage may be due to double counting of areas where 
multiple systems are used, missing non-agricultural irrigated areas, and reporting of irrigation systems on 
land that has been idled or ripped and replanted, a process that may take several years. 
 
2.E.3. Urban Use by Customer Type in Current Year 

SEWD supplies wholesale treated drinking water from the DJW WTP to three urban contractors – the 
California Water Service Company (Cal Water), the City of Stockton, and San Joaquin County – that retail 
this water to Stockton area customers. Urban water use reported by each of these contractors is summarized 
in Tables 2-7 through 2-9. 
 
2.E.4. Urban Wastewater Collection/Treatment Systems Serving the Service Area 

Urban wastewater in the SEWD Service Area is collected and treated by the Stockton Regional Wastewater 
Control Facility (RWCF). The RWCF is a 55 MGD tertiary wastewater treatment facility owned and 
operated by the City of Stockton that collects and treats an average of 33 MGD of municipal wastewater 
generated within the City’s wastewater service area (City of Stockton, 2016). In 2015, the RWCF produced 
over 23,000 ac-ft of treated wastewater. Historically, treated wastewater was released into the San Joaquin 
River, through which it entered the Sacramento/San Joaquin River Delta. Since 2017, City of Stockton has 
reused all treated wastewater, leaving no excess treated wastewater available for nearby agricultural use.   
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Table 2-6. Types of Irrigation Systems Used for Each Crop (2017a).  

Crop name 
Total 
Area 

(acres) 

Level 
Basin 

(acres) 

Furrow 
(acres) 

Sprinklerb 
(acres) 

Low 
Volume 
(acres) 

Multiple 
methodsc 
(acres) 

Other 
(acres) 

Alfalfa 409 0 313 71 24 0 0 
Almonds 676 0 0 343 333 0 0 
Apples 1,605 0 0 924 188 360 133 
Apricots 27 0 0 27 0 0 0 
Asparagus 20 0 8 0 0 12 0 
Basil 5 0 0 0 3 0 2 
Beans 753 0 198 128 0 381 46 
Berries 25 0 0 21 5 0 0 
Blueberry 26 0 0 26 0 0 0 
Cabbage 26 0 0 26 0 0 0 
Carrots 114 0 31 83 0 0 0 
Cherries 15,522 20 458 11,637 1,341 1,988 79 
Chestnut 35 0 0 35 0 0 0 
Corn 1,385 3 282 14 971 115 0 
Cucumbers 8 0 0 8 0 0 0 
Eggplant 30 0 0 0 30 0 0 
Grapes 1,664 0 0 320 1,344 0 0 
Melons 231 0 0 0 90 141 0 
Nectarine 6 0 0 6 0 0 0 
Nursery 594 0 0 127 467 0 0 
Oats 15 0 0 15 0 0 0 
Olives 342 0 0 2 341 0 0 
Onions 81 0 4 78 0 0 0 
Orchard 2,796 0 33 2,207 227 329 0 
Otherd 560 0 58 430 63 0 8 
Pasture 2,629 54 787 893 53 675 167 
Peaches 783 0 76 394 90 223 0 
Pears 104 0 0 104 0 0 0 
Pecans 45 0 0 43 2 0 0 
Peppers 54 0 7 38 9 0 0 
Persimmon 19 0 0 19 0 0 0 
Pistacchio 19 0 0 19 0 0 0 
Plums 4 0 0 4 0 0 0 
Pomegranate 82 0 0 0 8 74 0 
Pumpkins 465 0 10 0 353 75 28 
Squash 87 0 41 0 0 46 0 
Tomatoes 1,042 0 289 40 449 239 25 
Vegetables 261 3 41 214 0 0 3 
Vineyard 4,481 0 0 37 4,028 356 60 
Walnuts 25,722 26 344 20,216 4,836 215 85 
Wheat 95 0 95 0 0 0 0 
Total 62,846 105 3,075 38,548 15,253 5,228 635 

Source: SEWD Irrigation Reports. 
a Irrigation methods are self-reported by irrigators as part of the SEWD billing process and are not compiled by the 
District until later in the following year. This information is unavailable for 2018 at the time of this WMP development 
(May 2019). 
b Sprinkler irrigation systems (self-reported by growers) are generally high-effiencicy systems similar to low volume 
systems in SEWD. 
c Multiple irrigation methods self-reported by growers (e.g. furrow and sprinkler). 
d Includes miscellaneous field and row crops, mixed crops, grass, landscape, and unspecified other irrigated fields. 
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Table 2-7. Urban Use by Customer Type, City of Stockton (2018).  

Customer Type Number of 
Connections Volume (ac-ft) 

Single-family 42,260 15,600 
Multi-family 3,720 2,200 
Commercial 2,570 2,800 
Industrial 30 700 
Institutional 180 3,700 
Landscape irrigation 870 3,100 
Wholesale N/A 1,500 
Recycled 0 0 
Other (const/hydrants/fireflow) N/A 100 
Unaccounted for N/A 2,100 
Total 49,610 31,800 

Source: City of Stockton 2015 Urban Water Management Plan, 2016. 
 
Table 2-8. Urban Use by Customer Type, California Water Service Company (2018). 

Customer Type Number of 
Connections Volume (ac-ft) 

Single-family 38,200 13,200 
Multi-family 400 1,800 
Commercial 4,030 5,600 
Industrial 90 2,500 
Institutional 340 2,200 
Landscape irrigation 30 100 
Wholesale N/A 0 
Recycled 0 0 
Other N/A 100 
Unaccounted for N/A 1,600 
Total 43,080 27,100 

Source: California Water Service Company 2015 Urban Water Management Plan, 2016. 
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Table 2-9. Urban Use by Customer Type, San Joaquin County (2018). 

Customer Type Number of 
Connections Volume (ac-ft) 

Single-family 0 0 
Multi-family 0 0 
Commercial 20 100 
Industrial 0 0 
Institutional 10 100 
Landscape irrigation 10 100 
Wholesale 0 0 
Recycled 0 0 
Other (assessed) 1,760 1,400 
Unaccounted for  0 
Total 1,780 1,500 
Source: Estimated based on projected deliveries to San Joaquin County in Stockton East Water District 2015 Urban 
Water Management Plan (2016) and historical San Joaquin County Utilities Operations Department of Public Works 
records (2010). 
Note: Until water use is at or above 2,000 ac-ft annually, San Joaquin County is not subject to the Urban Water 
Management Planning process. 
 
Table 2-10. Urban Wastewater Collection/Treatment Systems Serving the Service Area.  

Treatment Plant Treatment Level  
(1, 2, 3) Volumea (ac-ft) Disposal Location / 

Uses 
Stockton Regional Wastewater 
Control Facility 3 23,349 San Joaquin River 

Total 23,349  
Total Discharged to Ocean and/or Saline Sink -  

a 2015 volume, from the City of Stockton 2015 Urban Water Management Plan, 2016. 
 
2.E.5. Groundwater Recharge/Management in Current Year 

Groundwater recharge in SEWD is provided by the Farmington Groundwater Recharge program and by 
seepage from natural rivers, creeks, and canals within the District boundaries. The total recharge volume 
in 2018 is summarized in Table 2-11 for each source. 
 
2.E.6. Transfers and Exchanges into the Service Area in Current Year 

SEWD purchases water from OID and SSJID through water transfer agreements. In 2019, SEWD purchased 
1,000 ac-ft from OID and SSJID. Currently, SEWD does not participate in water transfers or exchanges 
into or out of the District (Tables 2-12 and 2-13). In addition, transfers are not allowed between agricultural 
water users. 
 
2.E.7. Wheeling or Other Transactions In and Out of the District Boundaries in Current Year 

SEWD wheels water to CSJWCD through the Upper and Lower Farmington sections of the New Melones 
Conveyance System. The total recorded deliveries in 2018 are summarized in Table 2-14. 
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Table 2-11. Groundwater Recharge (2018). 
Recharge Area Method of Recharge Volume (ac-ft) Method of Retrieval 

60 ac Farmington Groundwater 
Recharge Program ponds 3,703 Groundwater pumping 

849 ac 
Seepage during agricultural 
and M&I deliveries (natural 
rivers, creeks, and canals) 

51,980a Groundwater pumping 

700 ac 
Seepage during natural flows 
and flood flows (natural 
rivers and creeks) 

36,717b Groundwater pumping 

Total 92,400  
Sources: SEWD New Hogan and New Melones supply and recharge records, May 2019; Eastern San Joaquin Final 
Groundwater Sustainability Plan, July 2019.  
a From Table 5-5. Combined seepage from Mormon Slough, Potter Creek, and Mosher Creek during agricultural 
deliveries, and Calaveras River and the New Melones Conveyance System during agricultural and M&I deliveries. 
 b Total estimated seepage along natural creeks and rivers in SEWD when agricultural and M&I deliveries are not 
occurring. 
 
Table 2-12. Transfers and Exchanges Into the Service Area (2018). 
From Whom To Whom Volume (ac-ft) Use 
N/A N/A 0 N/A 

 
Table 2-13. Transfers and Exchanges Out of the Service Area (2018). 
From Whom To Whom Volume (ac-ft) Use 

SEWD N/A 0 N/A 
 
Table 2-14. Wheeling or Other Transactions In and Out of the District Boundaries (2018).  
From Whom To Whom Volume (ac-ft) Use 
SEWD CSJWCD 5,667 agricultural 

 
2.E.8. Other Uses of Water in Current Year 

SEWD does not collect information on other water uses in the District, except for irrigation and 
municipal usage (Table 2-15). 
 
Table 2-15. Other Uses of Water (2018). 
Other Uses Volume (ac-ft) 

N/A 0 
 

2.F. OUTFLOW FROM THE DISTRICT 

The locations of surface and subsurface outflow points, outflow measurement points, and outflow water-
quality testing locations are identified in Attachment A.1. These locations and outflows are also described 
below. 
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2.F.1. Surface and Subsurface Drain/Outflow in Current Year 

SEWD primarily uses natural waterways to convey surface water to growers. Surface outflows from the 
District occur along natural waterways at three locations on the district boundary: Mormon Slough at Main 
Street, the Calaveras River at McAllen Road, and Mosher Creek at Hildreth Lane (Table 2-16).  Outflows 
along these waterways provide required instream flows. The total outflows are estimated based on 
measured releases from New Hogan Reservoir and New Melones Reservoir, measured surface water 
inflows to SEWD for irrigation, measured deliveries to growers, and measured surface water inflows to the 
DJW WTP. Total outflows from the District are estimated, based on a water balance of the distribution 
system, to be approximately 3,000 ac-ft per year, on average; however, the outflow volume and acreage 
that drains through each particular discharge location is unknown. SCADA is not used to measure outflows 
along natural waterways. Outflow from these points flow to the Calaveras River and subsequently flow to 
the Delta (Table 2-17). Additional outflows occur from the Lower Farmington Canal at Rock Creek. All 
excess releases from New Melones Reservoir flow down Rock Creek into CSJWCD. 
 
Table 2-16. Surface and Subsurface Drainage/Outflow (2018). 

Outflow 
Point 

Location 
Description 

Volum
e (ac-
ft) 

Type of 
Measurement 

Accuracy 
(%) 

Percent 
of Total 
Outflow 

Area 
Drained 
(ac) 

Main Street along 
Mormon 
Slough 

-a Calculated based on 
measured inflows 
and  deliveries 

-a 90%b -a 

McAllen 
Road 

along 
Calaveras 
River 

-a Calculated based on 
measured inflows 
and  deliveries 

-a -a 

Hildreth 
Lane 

along Mosher 
Creek 

-a Calculated based on 
measured inflows 
and  deliveries 

-a -a 

Rock Creek along Lower 
Farmington 
Canal 

-a Calculated based on 
measured inflows 
and  deliveries 

-a -a 

a The total outflow volume and acres drained per outflow location is not known. There are no accurate measurements 
available at this time. 
b The three sites together measured an estimated 90% of the total outflow from the District. 
 
Table 2-17. Drainage/Outflow Locations (2018). 

Outflow Point Where the Outflow Goes  
(Drain, River or Other Location) Type Reuse 

Main Street Calaveras River Unknown (Outside of District) 
McAllen Road Calaveras River Unknown (Outside of District) 
Hildreth Lane Calaveras River Unknown (Outside of District) 
Rock Creek CSJWCD Unknown (Outside of District) 

 
2.F.2. Description of the Outflow Water Quality Testing Program 

At this time, SEWD does not participate in an outflow water quality testing program. 
 
2.F.3. Outflow Quality Testing Program 

SEWD does not have a water quality testing program for surface or subsurface outflows from the District 
(Table 2-18 and 2-19). 
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Table 2-18. Outflow (Surface Drainage and Spillage) Quality Testing Program. 
Analyses Performed Frequency Concentration 

Range 
Average Reuse 

Limitation 
N/A     

 
Table 2-19. Outflow (Subsurface Drainage) Quality Testing Program. 
Analyses Performed Frequency Concentration 

Range 
Average Reuse 

Limitation 
N/A     

 

2.F.4. District Involvement in Central Valley Regional Water Quality Control Board Programs or 
Requirements 

SEWD is not currently involved in any remediation or monitoring programs in conjunction with the Central 
Valley Regional Water Quality Control Board. 
 

2.G. WATER ACCOUNTING (INVENTORY) 

The agricultural and urban water supplies available to and delivered by SEWD are summarized in the 
Section 5 Water Inventory tables. These tables include detailed monthly and annual accounting of the 
following District inflows and outflows: 
 

1. Water Supplies 
 
a. Surface water supplies, imported and originating within the service area, by month (Table 5-

1) 
b. Surface water supplies, imported and originating within the service area, each of the last 10 

years (Table 5-10) 
c. Groundwater extracted by the district, by month (Table 5-2) 
d. Estimated annual groundwater extracted by private pumping, by month (Table 5-2) 
e. Recycled urban wastewater, by month (Table 5-3) 
f. Effective precipitation, by crop (Table 5-7) 
g. Other supplies, by month (Table 5-1) 

 
2. Water Used 

 
a. Agricultural conveyance losses, including evaporation, seepage, and operational spillage 

from canal systems (Table 5-5)  
b. Urban distribution system losses, including leaks, breaks, and flushing/fire losses (Table 5-6) 
c. Consumptive use of applied water, by crop (Table 5-7) 
d. Water use for leaching and cultural practices (e.g., frost protection, soil reclamation, etc.), by 

crop (Table 5-7) 
e. Consumptive use by riparian vegetation or environmental use (Table 5-8) 
f. Groundwater recharge (Table 5-8) 
g. Water transfers out of district (Table 5-8) 
h. Drainwater outflow from the District (Table 5-8) 
i. Estimated deep percolation within the service area (Table 5-8) 
j. Change in groundwater storage (Table 5-9) 
k. Outflow to a perched water table or saline sink (Table 5-9) 
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SECTION 3: BEST MANAGEMENT PRACTICES (BMPS) FOR 
AGRICULTURAL CONTRACTORS 

3.A. CRITICAL AGRICULTURAL BMPS 

The 2017 Standard Criteria describe five critical BMPs that are required for all federal water suppliers:  
 

1. Measure the volume of water delivered to customers with sufficient accuracy for aggregate 
reporting. 

2. Designate a water conservation coordinator. 
3. Provide or support the availability of water management services to water users. 
4. Adopt a pricing structure based at least in part on the quantity delivered. 
5. Evaluate and improve efficiencies of contractor's pumps/evaluate and improve the efficiencies of 

the supplier’s pumps. 

SEWD is implementing all federal, critical BMPs.  Each one is discussed in greater detail in the following 
sections. 
 
3.A.1. Measure the Volume of Water Delivered by the District to each Turnout with Devices 

Operated and Maintained to a Reasonable Degree of Accuracy 

STATUS: IMPLEMENTING 
 

g. Number of delivery points (turnouts and connections)   224    (170 active turnouts)  
h. Number of delivery points serving more than one farm   0   
i. Number of measured delivery points (meters and measurement devices) 218 (all active measured) 
j. Percentage of delivered water that was measured at a delivery point   95 (estimate)   
k. Total number of delivery points not billed by quantity    0    
l. Delivery point measurement device table    Table 3-1   
 
Table 3-1 summarizes the agricultural delivery point measurement devices installed at active and inactive 
turnouts, as of 2018. In 2018, SEWD had a total of 224 agricultural delivery connections, of which 202 are 
measured with McCrometer propeller meters (or similar propeller meters). The remaining measured 
connections are equipped with PG&E (electric) meters or hour meters, which use an equation to calculate 
volumes (see Attachment  Q.4.). Many of these connections have been surveyed for retrofit with propeller 
meters; however, their plumbing configurations do not provide room for such measurement devices.  The 
District also began to use magnetic meters in 2018 and will continue to explore other types of measuring 
devices to volumetrically quantify deliveries to the required accuracy. 
 
All connections without a measurement device are inactive as of 2019. If these connections become active, 
the connections will be assessed for viable repairs and to explore other types of measuring devices that 
could volumetrically quantify deliveries.  In the interim, SEWD could make comparisons with the 
groundwater metering usage for customers who are non-metered and help address self-reporting 
discrepancies regarding the irrigated acreage. 
 
Irrigation delivery meters are read on a monthly basis from the start of irrigation season in April through 
the end of the season in October/November. Among other information, SEWD’s records track the water 
usage and acres irrigated at each delivery point.  The District employs field-metering staff to keep accurate 
records regarding the calibration of each irrigation outlet.  Additionally, SEWD is looking into developing 
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an ongoing program that would calibrate each meter every 5-years so that the District is in compliance with 
California SB-88 and “Emergency Regulation for Measuring and Reporting The Diversion of Water.” 
 
Table 3-1. Agricultural Delivery Point Measurement Devices, Active and Inactive (2018). 

Measurement 
Type Number Accuracya 

(+/-%) 

Reading 
Frequency 
(Days) 

Calibration 
Frequency 
(Months) 

Maintenance 
Frequency 
(Months) 

Orifices 0     
Propeller meters 202  

(156 active) 
+/- 6% 30 As needed As needed 

Weirs 0     
Flumes 0     
Venturi 0     
Metered gates 0     
Acoustic 
doppler 

0     

Other: Hour 
metersb 

16 
(14 active) 

+/- 25-30% b 30 As needed As needed 

Total 218 
(170 active) 

    

a New meter technology ensures accuracy +/-6% without the need for field calibration. See example of factory 
certification in Attachment C. 
b The plumbing configurations of these connections do not provide room for propeller meters.  In the next five years, 
these connections will be assessed for viable repairs and to explore other types of measuring devices to volumetrically 
quantify deliveries to the required accuracy 
 
3.A.2. Designate a Water Conservation Coordinator to Develop and Implement the Plan and Develop 

Progress Reports 

STATUS: IMPLEMENTING 
 
The Agricultural Water Conservation Coordinator responsible for five-year plan preparation, 
implementation, and annual updates is the SEWD Water Quality Control Analyst. 
 
Name:   Ed Morley 
Title:   Water Quality Control Analyst 
Address: 6767 East Main Street, Stockton, CA 95215 
Telephone:  (209) 444-3127  
E-mail:  emorley@sewd.net 
 
In 2004, the District created a position for a full time Water Conservation Coordinator with the 
responsibility to develop and implement a comprehensive public outreach and water conservation 
education program. The District designated Kristin Coon of Kristin Coon Consulting as the District’s urban 
water conservation coordinator to manage conservation and outreach activities and coordinate with the 
retailers to implement water conservation efforts. The job description and minimum qualifications of this 
position are provided in Attachment R. SEWD will maintain an appropriate and responsible staff person 
in the position of water conservation coordinator. 
 
Name:   Kristin Coon  
Title:   Water Conservation Coordinator 
Address: 6767 East Main Street, Stockton, CA 95207 

mailto:emorley@sewd.net
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Telephone:  (209) 304-1734    
E-mail:  kcoon@sewd.net  
 
3.A.3. Provide or Support the Availability of Water Management Services to Water Users 

SEWD collaborates with other local agencies to provide technical assistance to growers with the goal of 
increasing on-farm water use efficiency throughout the Stockton area. Information on these programs is 
provided below and in Attachment I, Notices of District Education Programs and Services Available to 
Customers. Specific implementation efforts are described for each BMP below. 

3.A.3.a. Provide On-farm Evaluations and Water Delivery Information 

STATUS: IMPLEMENTING 
Using grant funding from Reclamation, SEWD has provided on-farm irrigation evaluations free to its 
customers since 1999. The evaluations have been promoted through SEWD’s semi-annual newsletter, 
District field personnel, and at District Advisory Committee meetings, which are attended by stakeholders 
representing the urban and agricultural areas of SEWD. The on-farm evaluation program is voluntary but 
is encouraged and supported by SEWD.  
 
The program includes both agricultural pump testing and irrigation evaluations. In recent years, between 
one and six farms have been surveyed per year (Table 3-2). The total number of pumps tested each year 
has ranged from 17 in 2015 to three in 2018. SEWD will continue to offer these services free to its 
customers. In the future, SEWD plans to advertise its on-farm irrigation and pump testing program in its 
newsletter, on its website (https://sewd.net/), and on the Owner’s Water Use Statement. 
 
The actual cost of an irrigation evaluation is approximately $2,500. Offering this evaluation free to 
customers represents a discount of greater than 25 percent off the fair market price of the evaluation, 
thereby complying with Reclamation’s example of an adequate program per the 2017 Standard Criteria. 
 
Table 3-2. Number of On-Farm Evaluations. 

Survey Number of Farms Irrigated Area (acres) 
Total in Districta 224 59,711 
Number Surveyed (2015) 6 500 
Number Surveyed (2016) 2 30 
Number Surveyed (2018) 1 70 
Number Projected (2019) 2b 15-70b 
Number Projected (2020) 3b 15-70b 

a Based on number of active and inactive farm gates. 
b
 Based on the number of farms requesting evaluations in 2018 and the typical farm size and increased promotion in 

the newsletter, on the website and with the OWUS. 
 
In its efforts to provide timely field and crop-specific water delivery information to customers, SEWD 
collects meter readings on a monthly basis. As described previously, field-level crop information is self-
reported by customers as part of the District billing process. With this information, SEWD prepares an 
Annual Crop Report that summarizes water use per crop, water use per method of irrigation, and estimated 
total water use and metered use. This report is posted and available to SEWD customers at the SEWD 
office. 
  

mailto:kcoon@sewd.net
https://sewd.net/
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3.A.3.b. Provide Real-time and Normal Irrigation Scheduling and Crop Evapotranspiration Information 

STATUS: IMPLEMENTING 
 
SEWD has provided its customers with ET information available from the California Irrigation 
Management Information System (CIMIS). CIMIS is a program of the DWR Office of Water Use 
Efficiency and was developed in 1982 by DWR and the University of California, Davis, to assist irrigators 
in managing their water resources efficiently.  
 
SEWD provided daily and seven-day-average evapotranspiration (ET) information from the Lodi West 
Station 166 and Manteca Station 70 through its CIMIS Hotline (209-942-4647) beginning in January 1998. 
Between 1998 and 2004 there were no inquiries; therefore, the hotline was discontinued. 
 
Subsequently, SEWD provided its customers with ET information through a link to the CIMIS web site on 
the District website home page. Signage at the District office and SEWD’s spring and fall newsletters, 
which are delivered to all of SEWD’s customers, have also been used to direct customers to the CIMIS 
website. However, CIMIS has historically provided reference evapotranspiration (ETo) rather than crop-
specific ET information.  Although growers can calculate ET for their crop based on information available 
on the CIMIS website (i.e. adjusting CIMIS ETo by crop coefficients for  particular crop types and ages),  
crop-specific ET information was not readily available on the CIMIS website. 
 
Consequently, the Irrigation Training and Research Center (ITRC) at California Polytechnic State 
University, San Luis Obispo, working under a technical services agreement with the U.S. Bureau of 
Reclamation Mid-Pacific Region, undertook a review of the procedure and materials used to create 
estimates for Irrigation Allowance Index evaluations and Crop Water Requirements for the growers in 
SEWD (ITRC, 2013). The Irrigation Allowance Index compares two values: the volume of water that 
should be applied to a certain crop (termed Irrigation Allowance; based on crop evapotranspiration, 
effective precipitation, and estimated distribution system uniformity), and the volume of water that is 
actually applied. These values can be used to create a real-time irrigation scheduling tool for the growers 
as well as a simple evaluation of total water use at the end of the irrigation season. A list of crops and Crop 
Evapotranspiration (ETc) values was compiled specifically for SEWD to provide growers with a resource 
for irrigation management. A complete explanation of the methodology, as well as the irrigation allowance 
values and the Irrigation Allowance Index developed for SEWD growers, is provided in Attachment S. 

3.A.3.c. Provide Surface, Ground, and Drainage Water Quantity and Quality Data to Water Users 

STATUS: IMPLEMENTING 
 
SEWD began a water quality monitoring program for surface water at seven key points in the irrigation 
water conveyance system in 1997. As described in Section 2.D.4, District staff monitor typical water 
quality parameters important to agricultural irrigation and evaluate DJW WTP raw water influent for 
operational purposes. The results are displayed on SEWD’s web site and Water Conservation Information 
table at the SEWD office. As required by code, SEWD also monitors water quality from District wells 
when used for M&I purposes.  Sample results of urban and agricultural water quality tests from 2018 are 
presented in Attachments H.1. and H.2. 
 
SEWD’s agricultural groundwater quality monitoring programs are also described in Section 2.D.4. SEWD 
provides a courtesy monitoring service for private well owners upon request, which can include an 
assessment for potential groundwater quality issues and monitoring of groundwater specific conductance. 
The results are provided to the private well owners. 
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3.A.3.d. Provide Agricultural Water Management Educational Programs and Materials for Farmers, Staff, 
and the Public 

STATUS: IMPLEMENTING 
 
Agricultural water management educational materials and programs available to growers, staff, and the 
public are summarized in Table 3-3. The primary educational material provided by SEWD is the AG Water 
Report, which is co-funded by the SEWD Advisory Committee. This report is  distributed with the SEWD 
newsletter and has a circulation of 6,500 accounts that includes growers, District staff, and other interested 
parties (Figure 3-1). A sample newsletter and AG Water Report is provided in Attachment I.  
 
One major agricultural educational event hosted by SEWD is the State of the City event, which is co-
funded by the City of Stockton, California Water Service Company, and San Joaquin County. The target 
yearly attendance of this event is 2,000 attendees. 
 
In addition to this event, SEWD, as a member of the Stockton Area Water Suppliers (SAWS), sponsors 
and hosts numerous public outreach and school education programs. These are discussed in further detail 
in Section 4.A.2. 
 
In its role as a Groundwater Sustainability Agency (GSA) in the Eastern San Joaquin Groundwater Basin, 
SEWD also conducts outreach to growers regarding the Sustainable Groundwater Management Act 
(SGMA) and development of the basin’s Groundwater Sustainability Plan (GSP). 
 
Table 3-3. Agricultural Water Management Educational Programs and Materials Available to 
Farmers, Staff, and the Public. 
Program Co-Funders Yearly Targets 
AG Water Report SEWD Advisory Committee 6,500 accounts 
Chamber of Commerce State of the City City of Stockton, Cal Water, San 

Joaquin County 
2,000 attendees 

SAWS programs City of Stockton, Cal Water, San 
Joaquin County 

See Section 4.A.2 for 
targets and details. 

 
3.A.3.e. Other 
STATUS: IMPLEMENTING 
 
SEWD plans to continue incorporating agricultural BMPs into its daily operations and support ongoing 
efforts to provide water management services to growers. 
 
3.A.4. Pricing Structure based on Quantity Delivered 
STATUS: IMPLEMENTING 
 
SEWD’s adopted rates for agricultural and urban water are described in Section 1.G.3.  
 
SEWD’s surface water pricing structure is based on the quantity of water delivered. In 2018, customers in 
the District were charged at a rate of $23.00/ac-ft. Approximately ninety percent of the volume delivered 
is based on measurements recorded by water meters (described in Section 1.G.1.). In the remaining cases 
where installation of a water meter would require capital improvements to the private owner’s water 
pumping system, water quantity is determined using pump tests and hour meters. 
 
Domestic groundwater users were charged a flat rate of $44.00 for each private domestic well in 2018.  
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Figure 3-1. SEWD Newsletter and AG Water Report, Spring/Summer 2019, Page 1. 

There is no water conservation pricing structure for municipal or agricultural groundwater because SEWD 
is not selling the water, but rather assessing for the use of a well. Municipal groundwater users are assessed 
on the quantity of water used at a rate of $3.60/ac-ft, with a rate equalization charge of $322.32/ac-ft 
resulting in a total charge of $325.92/ac-ft (in 2018). Agricultural groundwater users are assessed on the 
quantity of water used at a rate of $5.23/ac-ft. 
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3.A.5. Evaluate and Improve Efficiencies of District Pumps 

STATUS: IMPLEMENTING  
 
SEWD owns two pumps which can pump water from Mormon Slough into Potter Creek. In 2001, 
modifications were made to SEWD’s Bellota Pipeline which allowed for gravity flow from the SEWD 
pipeline to Potter Creek.  The cost savings realized from this project are comparable to the 2001 expenses, 
approximately $30,000. However, this practice can only be used when there is an adequate water supply 
from both the New Melones and New Hogan water contracts. The pipeline is dedicated to M&I use only 
when SEWD is relying 100 percent on the New Hogan water supply. Since these pipeline modifications, 
SEWD’s two pumps have been used a few days per year in most years to provide sufficient volume to meet 
downstream needs when gravity flow is not available or insufficient through Bellota Pipeline. SEWD 
maintains these pumps regularly and last evaluated their efficiencies in 2019 (Table 3-4). The results of 
these pump tests are provided in Attachment T. SEWD plans to continue testing these pumps on a regular 
basis in the next several years.  
 
Table 3-4. SEWD Agricultural Pump Efficiency Evaluations. 

Pump Location Total in 
District 

Number Surveyed, 
Last Year (2017) 

Number 
Surveyed, Current 
Year (2018) 

Number Next 
Year (2019) 

Wells N/A - - - 
Lift Pumps 2 0 0 2 

 

3.B. EXEMPTIBLE BMPS FOR AGRICULTURAL CONTRACTORS 

3.B.1. Facilitate Alternative Land Use 

STATUS: NOT APPLICABLE 
 
The SEWD service area does not include agricultural lands with poor drainage characteristics (Table 3-5). 
Thus, no programs have been required or developed to encourage alternative land uses. 
 
Table 3-5. Facilitate Alternative Land Uses for Agricultural Lands with Poor Drainage 
Characteristics. 

Drainage Characteristic Area 
(acre) 

Potential Alternative Uses 

High water table (<5 feet) 0 N/A 
Poor drainage 0 N/A 
Groundwater selenium concentration > 50 ppb 0 N/A 
Poor productivity 0a N/A 

a SEWD is not aware of significant acreage within the district that is subject to poor productivity. 
 
3.B.2. Facilitate Use of Available Recycled Urban Wastewater 

STATUS: NOT APPLICABLE  
 
Since 2017, City of Stockton has reused all treated wastewater, leaving no excess treated wastewater 
available for nearby agricultural use. SEWD supports the City of Stockton’s recycling efforts. 
 
SEWD’s agricultural area is primarily upstream of urban recycled wastewater previously available from 
City of Stockton. Considerable pumping would have been required to provide this recycled water to SEWD 
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customers. Until recently the City did provide some water to a farmer located near the wastewater treatment 
plant. However, this practice changed when the City of Stockton began to use its treated wastewater (Table 
3-6). 
  
Table 3-6. Facilitate Use of Available Recycled Urban Wastewater. 
Sources of Recycled 
Urban Wastewater Volume Available (ac-ft/yr) Volume Currently Used in District 

(ac-ft/yr) 
City of Stockton 0 0 

 
3.B.3. Facilitate the Financing of Capital Improvements for On-Farm Irrigation Systems 

STATUS: IMPLEMENTING 
 
SEWD offers a Surface Water Incentive Program that encourages irrigators to convert from groundwater 
to surface water by offering surface water to irrigators at lower cost while they are paying the capital costs 
for facility improvements (Table 3-7). Under this program, the owner of the pumping facility is charged 
the groundwater assessment rate for water until the capital costs of the facility have been amortized or for 
up to seven (7) years, whichever occurs first. Prior to 2014, this program was advertised in SEWD’s 
newsletter and on its web page. Between 2012 and 2014, an additional 20 farm gates were added to the 
SEWD surface water distribution system.  SEWD will continue to advertise this program to customers in 
its newsletter and on its web page. 
 
The majority of irrigation systems used within the District are already high-efficiency systems, particularly 
for orchard crops and vineyards, obviating an urgent need for a dedicated program to finance capital 
improvements of on-farm irrigation systems. SEWD currently does not have a program to finance capital 
improvements for on-farm irrigation system improvements. Under SGMA, future on-farm water 
management practices will be reviewed to support sustainable operations of the Eastern San Joaquin 
Groundwater Basin. 
 
Table 3-7. Facilitate the Financing of Capital Improvements for On-Farm Irrigation Systems. 
Programs Description 
Surface Water Incentive 
Program 

Program encourages system conversion from groundwater to surface water 
through water pricing incentives. Under this program, participating owners of 
pumping facilities are offered surface water at the reduced groundwater 
assessment rate ($5.23/ac-ft for groundwater versus $23.00/ac-ft for surface 
water in 2018) until the capital costs of the facility have been amortized 

 
3.B.4. Incentive Pricing 

STATUS: IMPLEMENTING 
 
SEWD is implementing this BMP by promoting conjunctive use of groundwater by charging a low 
groundwater assessment fee that, combined with the O&M costs incurred by groundwater users, 
incentivizes the use of surface water. The District uses this assessment fee to promote the use of available 
surface water supplies (goals B and C).  By maintaining low water rates for surface water relative to 
groundwater pumping, SEWD is promoting conservation of precious groundwater resources and 
sustainability of the subbasin through in lieu and direct recharge. As a result, the District’s surface water 
rate is much less expensive than the cost to produce groundwater, thereby incentivizing the use of surface 
water.  
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SEWD’s enabling legislation limits its ability to offer further pricing incentives for water (see Attachment 
P). 
 
3.B.5. Improve District Ditches, Canals, and Reservoirs 

STATUS: IMPLEMENTING 

3.B.5.a. Line or Pipe Ditches and Canals 

SEWD primarily distributes surface water through 64 miles of unlined natural channels on the Calaveras 
River, Mormon Slough, Mosher Creek, and Potter Creek. Seepage from these natural waterways and canals 
provides natural recharge to the groundwater basin.  
 
SEWD also has two main canal systems, Upper Farmington Canal and Lower Farmington Canal, which 
are part of the New Melones Conveyance System that brings water from New Melones Reservoir to SEWD 
(described in Section 1.A.1.). Both canals are unlined.  Part of this seepage is reclaimed through 
groundwater pumping as a component of SEWD’s conjunctive use plan. 
 
Seepage was also addressed in a 2010 Environmental Impact Report for the canal system, which found that 
lining the Upper Farmington Canal may affect terrestrial biological resources developed as a result of 
ongoing existing seepage. Furthermore, SEWD and CSJWCD both use the Upper Farmington Canal and 
are both situated over the Eastern San Joaquin Groundwater Basin, which is considered to be critically 
overFinaled (DWR, 2003). Seepage thus also benefits subbasin recharge. 
 
SEWD has already taken action to construct 19 miles of pipeline across its service area. As of 2018, the 
District’s conveyance system includes the Bellota Pipeline and Peters Pipeline, which distribute water for 
agriculture and/or provide water to the DJW WTP. Most recently, SEWD built a 6-mile long, 60-inch 
diameter extension to the Peters Pipeline (Table 3-8). The pipeline was completed in 2006 and provides 
water for agriculture, recharge, and the DJW WTP.  
 
SEWD actively monitors for leaks that can occur on the conveyance system along unlined canals, pipelines, 
and around concrete structures (Table 3-8).  The system efficiency is improved by the District’s routine 
canal inspection and maintenance program that serves to locate and repair both potential and current leaks. 
Once an area of canal is surveyed, a punch list of repair items is compiled and used to correct deterioration 
and other issues. Due to the destructive nature of rodents, a rodent abatement program is also a component 
of the District’s inspection and maintenance program. This approach allows for proactive repairs, 
effectively thwarting leaks before they occur. 

3.B.5.b. Construct/Line Regulatory Reservoirs 

The recharge ponds surrounding the DJW WTP have a combined storage capacity of approximately 370 
ac-ft and act as buffers to regulate water supplies for the DJW WTP (Table 3-9).  The ponds also percolate 
water, recharging the aquifer at the treatment plant. Reservoir maintenance and groundwater monitoring 
are ongoing. 
 
In 2017, designs were prepared for a new 73-acre storage and recharge basin north of the DJW WTP that 
would provide an additional 368 ac-ft of capacity. This basin has been in operation since May 2019. 
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Table 3-8. Line or Pipe Ditches and Canals. 

Canal/Lateral 
(Reach) 

Type of Assessment or 
Improvement 

Length 
(miles) 

Estimated 
Seepage 

Accomplished/ 
Planned Date 

Peters Pipeline 
60-inch diameter pipeline 
extension for agricultural, 
urban, and recharge water 

6 0 2006 

All unlined canals 
and pipelines 

Canal and pipeline 
inspection and maintenance 
program 

36.5 N/A Ongoing 

 
Table 3-9. Construct/Line Regulatory Reservoirs. 

Reservoir Name Location 
Estimated 
Volume Savingsa  
(ac-ft/yr) 

Improved Operational 
Flexibility 

Recharge ponds  
(19-acre, 15-acre, 14-acre) 

Dr. Joe 
Waidhofer WTP 0 

allows for a constant inflow to 
the DJW WTP by regulating 
changes in flow into the 
recharge ponds 

Recharge basin  
(73-acre) 

Dr. Joe 
Waidhofer WTP 0 

allows for a constant inflow to 
the DJW WTP by regulating 
changes in flow into the 
recharge ponds 

a Recharge ponds and recharge basin at DJW WTP provide a combined storage volume of 754 ac-ft that is used for 
recharge and regulating inflows to the DJW WTP. Their location does not provide for reduction of spillage or losses 
from the SEWD system. 
 
3.B.6. Increase Flexibility in Water Ordering by, and Delivery to, Water Users 

STATUS: IMPLEMENTING 
 
SEWD delivers irrigation water to customers through an arranged demand system using a 48-hour notice 
scheduling system. Details regarding this system are provided in Section 1.B.6 and Rule 120 in Attachment 
B.  
 
This advance notice helps SEWD manage its irrigation supplies more efficiently, while the arranged 
demand operation provides flexibility in water ordering and delivery to water users. Together, SEWD’s 
water ordering system and arranged demand operations have prevented spillage from over-releases, as well 
as tailwater from over-irrigation.  
 
To improve the flexibility of water deliveries to its urban contractors, SEWD plans to upgrade the DJW 
WTP SCADA system within the next three years. Currently, the DJW WTP SCADA system is used for 
monitoring, but not for data acquisition or control. The planned upgrades will install a plant-wide SCADA 
system, allowing monitoring, data acquisition, and control for the entire plant The SEWD SCADA Master 
Plan was prepared to inform and guide this process. However, the plan is confidential as it includes IT 
components and network infrastructure information.  
 
SCADA upgrades for the SEWD agricultural conveyance system are planned to follow the DJW WTP 
SCADA upgrades within the next five years. These upgrades will integrate with the WTP SCADA system, 
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as applicable, benefitting flexibility in water ordering and delivery to both agricultural water users and the 
urban contractors. 
 
3.B.7. Construct and Operate District Spill and Tailwater Recovery Systems 

STATUS: NOT LOCALLY COST EFFECTIVE 
 
Based on a cost-benefit analysis prepared by SEWD and provided in Attachment U, spill and tailwater 
systems are not locally cost effective. SEWD would need to build costly facilities to pump a small volume 
of water over 20 miles upstream.  
 
In its efforts to limit spillage, SEWD receives agricultural water from the New Hogan and New Melones 
Reservoirs on an as-needed basis. Crops in SEWD are also predominantly irrigated with higher efficiency 
sprinkler, drip, and other low volume systems that have low runoff potential. As the Water Master of the 
New Hogan Reservoir releases in non-flood season periods, SEWD operates the agricultural conveyance 
system to minimize or prevent tail end losses, with the exception of years when SEWD needs to pass excess 
USACOE releases through the water supply system. Currently, excess water released into Potter Creek is 
naturally recovered through spillage into Mormon Slough. Other excess water flows downstream along the 
natural waterways used in the SEWD conveyance system and is put to beneficial use either by other 
growers or by flowing into the San Joaquin River (Table 3-10). 
 
Table 3-10. Construct and Operate District Spill and Tailwater Recovery Systems. 

Conveyance System 
Laterala Annual Spill (ac-ft/yr) Quantity Recovered 

and Reused (ac-ft/yr) 

Natural waterwaysa  3,000b N/A 
a Outflows from the SEWD conveyance system occur along natural waterways (Calaveras River, Mormon Slough, 
Mosher Creek). SEWD does not use separate distribution and drainage systems. 
b Estimated average annual outflow volume available for pump back (Attachment U, Table 3). 
 
3.B.8. Plan to Measure Outflow 

STATUS: IMPLEMENTING 
 
Outflows from SEWD occur along natural waterways used in the SEWD conveyance system. 
 
As described in Section 2.F.1, surface outflow from the SEWD conveyance system occurs along natural 
waterways at three locations within the District: Main Street along Mormon Slough, McAllen Road along 
the Calaveras River, and Hildreth Lane along Mosher Creek.  Outflows from SEWD along these waterways 
provide for required instream flows. It is estimated that 90 percent of the total outflows are estimated based 
on measured releases from New Hogan Reservoir, measured surface water inflows to the SEWD service 
area for irrigation, and measured deliveries to growers. Releases from New Hogan Reservoir provide for 
irrigation and flood control, and are controlled by SEWD and USACE, respectively.  Outflows for in-stream 
flow requirements are estimated to be approximately 3,000 ac-ft per year, on average; however, the outflow 
volume and acreage that drains through each particular discharge location is unknown. Releases from New 
Melones Reservoir provide water for irrigation and supply the DJW WTP. For both purposes, water is 
released based on demand and measured at each connection. There are typically no “outflows” of New 
Melones supply because all releases are delivered to customers or the WTP.  If and when there is an outflow, 
it is considered an operational “error.” Operational “error” does not occur often.  Excess releases from New 
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Melones Reservoir flow through Lower Farmington Canal and out along Rock Creek into CSJWCD. These 
flows are deliveries, rather than outflows. 
 
As part of its planned SCADA system upgrades, SEWD has tentatively budgeted $57,000 per each of the 
four locations above for SCADA upgrades in 2021. SEWD plans to continue efforts to improve 
measurement of water leaving the District (Table 3-11). 
 

a. Total # of outflow (surface) locations/points:    4     
b. Total # of outflow (subsurface) locations/points:     0     
c. Total # of measured outflow points:     4  (planned for 2021)  
d. Percentage of total outflow (volume) measured during report year:    90*   

 
* Percent of total outflow is estimated. There are no accurate measurements at individual outflow locations at this 
time. 
 
Table 3-11. Plan to Measure Outflow.  

Location and Priority 
Estimated Cost ($) 

2018 2019 2020 2021 2022 
First priority: Mormon Slough at Main Street $0  $0  $0  $57,000 $25,000a 
Second priority: Calaveras River at McAllen 
Road $0  $0  $0  $57,000 - 

Third priority: Mosher Creek at Hildreth Lane $0  $0  $0  $57,000  -  

Fourth priority: Potter Creek at Mormon 
Sloughb $0 $0 $0 $57,000 - 

a Recurring budget for SCADA system maintenance; does not apply to a singular site. 
b Spillage from Potter Creek to Mormon Slough is not a direct outflow from the SEWD boundaries. 
 
3.B.9. Optimize Conjunctive Use of Surface and Groundwater 

STATUS: IMPLEMENTING 
 
SEWD’s goal is to optimize conjunctive management of surface and groundwater. SEWD has secured and 
provides surface water from the New Melones and New Hogan Reservoirs in order to protect the District’s 
groundwater. To promote conjunctive use, SEWD has made efforts to increase groundwater recharge and 
to encourage in-lieu recharge by providing surface water deliveries to irrigators as an alternative to private 
groundwater pumping. 
 
At present, groundwater recharge within SEWD is furnished largely by regulated releases from New Hogan 
Reservoir down the Calaveras River. SEWD releases these flows and uses check dams on the the Calaveras 
River, Mormon Slough, and Mosher Creek to achieve the greatest beneficial use and groundwater recharge 
for the district. Additional information on these efforts is provided in Section 2.B.4. 
 
SEWD is in the process of looking for and developing more recharge sites through the Farmington 
Groundwater Recharge Program.  The Farmington Groundwater Recharge Program identifies areas 
suitable for recharge and seasonal habitat development, evaluates recharge techniques, and conducts pilot 
recharge tests. Through this phased program, available surplus water from SEWD’s conveyance system is 
diverted into recharge cells at the project site. Stored surface water would be pumped from the aquifer for 
agricultural, municipal, and industrial use. Recharge averaged approximately 3,700 ac-ft between 2013 and 
2018. See Section 2.B.6 for more information. 
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3.B.10. Automate Distribution and/or Drainage System Structures 

STATUS: IMPLEMENTING 
 
This BMP is being implemented through the District’s SCADA system and recent automation of PC-2 
along Potter Creek. 
 
Previously, grant funds were utilized to implement an early District SCADA system to enhance surface 
water management and allow conveyance system automation. In 2005, SEWD applied for and was awarded 
a Reclamation Challenge Grant in the amount of $150,255 over two years to implement this SCADA 
system (Table 3-10). SEWD's contribution was $154,553. The equipment was installed in 2006, but has 
since gone offline. 
 
SEWD plans to upgrade its conveyance system in the next five year with an Ignition SCADA system that 
will allow monitoring of system outflows and potential automation of upstream structures, particularly 
those serving the DJW WTP (described in Section 3.B.6. above). In the next 2-3 years, planned Ignition 
SCADA upgrades at the DJW WTP will allow plant-wide monitoring, data acquisition, and control.  
 
SEWD recently installed a Rubicon BladeMeterTM at PC-2 along Potter Creek, which provides for 
automated delivery of precise quantities of water using only gravity pressure and solar energy (Figure 3-
2). The BladeMeterTM is being piloted for other future sites.  Construction was completed in April 2019, 
and flow data will be available in the next update to the WMP.  
 
Additional tasks to be conducted include the retrofit of two existing flow monitoring stations used to 
transmit data to the SCADA system, and the automation of five water control gates at three locations to 
allow off-site control. Acquisition of this “real time” data and automation of the gates will enhance 
operation and management of SEWD’s agricultural water delivery system. 
 
3.B.11. Facilitate or Promote Water Customer Pump Testing and Evaluation 
STATUS: IMPLEMENTING 
 
SEWD promotes its own pump testing program for its customers. SEWD has received Reclamation grant 
funding and offered free pump tests and irrigation evaluations to its customers, as described in Section 
3.A.3. The pump tests are promoted in SEWD’s twice annual newsletter, at Stockton East Advisory 
Committee meetings, and through SEWD field personnel in their communication with customers. SEWD 
completed three pump tests at one farm in 2018, four pump tests across two farms in 2016, and 17 pump 
tests across six farms in 2015.  
 
SEWD will continue to offer these services free to its customers. In the future, SEWD plans to advertise 
its on-farm irrigation and pump testing program in its newsletter, on its website (https://sewd.net/), and on 
the Owner’s Water Use Statement. 
 

https://sewd.net/
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Figure 3-2. Rubicon BladeMeterTM Installed at PC-2. 

 
3.B.12. Mapping 

STATUS: IMPLEMENTING 
 
SEWD is implementing the mapping BMP through the maintenance of system maps and ongoing 
maintenance of its GIS-based system. The District will budget, as necessary, sufficient funds  between 
2018 and 2022 to facilitate the mapping maintenance BMP efforts (Table 3-12). 
 
Table 3-12. Mapping. 

GIS maps 
Estimated Cost ($) 

2018 2019 2020 2021 2022 
Layer 1 – Distribution system $0a $0a $0a $0a $0a 
Layer 2 – Drainage system $0a $0a $0a $0a $0a 
Layer 3 – Groundwater information $0a $0a $0a $0a $0a 
Layer 4 – Soils map $0a $0a $0a $0a $0a 
Layer 5 – Natural & cultural resources $0a $0a $0a $0a $0a 
Layer 6 – Problem areas $0a $0a $0a $0a $0a 

a SEWD will budget, as necessary, sufficient funds between 2018 and 2022 to facilitate mapping maintenance BMP 
efforts. 
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3.C. PROVIDE A 5-YEAR BUDGET FOR IMPLEMENTING BMPS 

SEWD has developed projected five-year budgets for continuing and engaging in new planned BMP 
implementation activities. Tables 3-13 through 3-17 summarize the total planned spending for all BMP 
implementation activities beyond normal planned maintenance expenditures over the next five years (2018 
through 2022). 
 
Table 3-13. Amount Actually Spent for Implementing BMPs in Current Year (2018). 

BMP # BMP Name Budgeted Expenditure 
(not including staff time) Staff Hours 

A 1 Measurement $6,400  11 
 2 Conservation staff $3,100  40 
 3a On-farm evaluations/water delivery info $5,200  2 
 3b Irrigation Scheduling $100  1 
 3c Water quality $1,000  8 
 3d Agricultural Education Program $600  25 
 4 Quantity pricing $0  0 
 5 Contractor’s pumps $0  0 
B 1 Alternative land use $0  0 
 2 Urban recycled water use $0  0 
 3 Financing of on-farm improvements $900  8 
 4 Incentive pricing $0  0 
 5 Line or pipe canals/install reservoirs $113,800  700 
 6 Increase delivery flexibility $0  40 
 7 District spill/tailwater recovery systems $0  0 
 8 Measure outflow $0  0 
 9 Optimize conjunctive use $1,200  24 
 10 Automate canal structures $0  0 
 11 Customer pump testing $7,800  8 
 12 Mapping $0  0 
  Total $140,100  867 
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Table 3-14. Projected Budget Summary for Implementing BMPs in Second Year (2019). 

BMP # BMP Name Budgeted Expenditure 
(not including staff time) Staff Hours 

A 1 Measurement $200,000  100 
 2 Conservation staff $3,200  40 
 3a On-farm evaluations/water delivery info $5,300  2 
 3b Irrigation Scheduling $100  1 
 3c Water quality $1,000  8 
 3d Agricultural Education Program $600  25 
 4 Quantity pricing $0  0 
 5 Contractor’s pumps $0  0 
B 1 Alternative land use $0  0 
 2 Urban recycled water use $0  0 
 3 Financing of on-farm improvements $30,000  8 
 4 Incentive pricing $0  0 
 5 Line or pipe canals/install reservoirs $116,500  700 
 6 Increase delivery flexibility $0  40 
 7 District spill/tailwater recovery systems $0  0 
 8 Measure outflow $0  0 
 9 Optimize conjunctive use $1,300  24 
 10 Automate canal structures $365,000  300 
 11 Customer pump testing $7,900  8 
 12 Mapping $0  0 
  Total $730,900  1,256 
 
  



2019 SEWD WATER    
MANAGEMENT PLAN  SECTION THREE 
 

Final 3-17  August 2019 

Table 3-15. Projected Budget Summary for Implementing BMPs in Third Year (2020). 

BMP # BMP Name Budgeted Expenditure 
(not including staff time) Staff Hours 

A 1 Measurement $190,000  100 
 2 Conservation staff $3,200  40 
 3a On-farm evaluations/water delivery info $5,400  2 
 3b Irrigation Scheduling $100  1 
 3c Water quality $1,000  8 
 3d Agricultural Education Program $600  25 
 4 Quantity pricing $0  0 
 5 Contractor’s pumps $0  0 
B 1 Alternative land use $0  0 
 2 Urban recycled water use $0  0 
 3 Financing of on-farm improvements $900  8 
 4 Incentive pricing $0  0 
 5 Line or pipe canals/install reservoirs $0  0 
 6 Increase delivery flexibility $0  40 
 7 District spill/tailwater recovery systems $0  0 
 8 Measure outflow $6,500  0 
 9 Optimize conjunctive use $1,300  24 
 10 Automate canal structures $197,800  390 
 11 Customer pump testing $8,100  8 
 12 Mapping $0  0 
  Total $414,900  646 
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Table 3-16. Projected Budget Summary for Implementing BMPs in Fourth Year (2021). 

BMP # BMP Name Budgeted Expenditure 
(not including staff time) Staff Hours 

A 1 Measurement $190,000  100 
 2 Conservation staff $3,300  40 
 3a On-farm evaluations/water delivery info $5,500  2 
 3b Irrigation Scheduling $100  1 
 3c Water quality $1,000  8 
 3d Agricultural Education Program $700  25 
 4 Quantity pricing $0  0 
 5 Contractor’s pumps $0  0 
B 1 Alternative land use $0  0 
 2 Urban recycled water use $0  0 
 3 Financing of on-farm improvements $900  8 
 4 Incentive pricing $0  0 
 5 Line or pipe canals/install reservoirs $0  0 
 6 Increase delivery flexibility $0  40 
 7 District spill/tailwater recovery systems $0  0 
 8 Measure outflow $228,000 270 
 9 Optimize conjunctive use $1,300  24 
 10 Automate canal structures $813,500  900 
 11 Customer pump testing $8,300  8 
 12 Mapping $0  0 
  Total $1,252,600  1,426 
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Table 3-17. Projected Budget Summary for Implementing BMPs in Fifth Year (2022). 

BMP # BMP Name Budgeted Expenditure 
(not including staff time) Staff Hours 

A 1 Measurement $190,000  100 
 2 Conservation staff $3,400  40 
 3a On-farm evaluations/water delivery info $5,600  2 
 3b Irrigation Scheduling $100  1 
 3c Water quality $1,100  8 
 3d Agricultural Education Program $700  25 
 4 Quantity pricing $0  0 
 5 Contractor’s pumps $0  0 
B 1 Alternative land use $0  0 
 2 Urban recycled water use $0  0 
 3 Financing of on-farm improvements $1,000  8 
 4 Incentive pricing $0  0 
 5 Line or pipe canals/install reservoirs $0  0 
 6 Increase delivery flexibility $0  40 
 7 District spill/tailwater recovery systems $0  0 
 8 Measure outflow $6,700  0 
 9 Optimize conjunctive use $1,300  24 
 10 Automate canal structures $0  0 
 11 Customer pump testing $8,400  8 
 12 Mapping $0  0 
  Total $218,300  256 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2019 SEWD WATER    
MANAGEMENT PLAN  SECTION THREE 
 

Final 3-20  August 2019 

(This page left blank intentionally.)



2019 SEWD WATER    
MANAGEMENT PLAN  SECTION FOUR 
 

Final 4-1  August 2019 

SECTION 4: BEST MANAGEMENT PRACTICES FOR URBAN 
CONTRACTORS 

SEWD is under contract to supply wholesale treated surface water from DJW WTP to Cal Water, the City 
of Stockton, and San Joaquin County. Drinking water is retailed to Stockton area customers by these three 
urban contractors. SEWD does not own or operate an urban distribution system. 
 
SEWD implements programs to accomplish all urban BMPs applicable to its role as a wholesale supplier 
of treated surface water. These applicable BMPs and all remaining non-applicable BMPs are described 
below.  A list of the previously exempted urban BMPs verified by Reclamation is provided is Attachment 
V.  These exempted BMPs align with the urban BMPs listed as non-applicable in the sections below. 
 

4.A. URBAN BMPS 

As an urban water wholesaler, SEWD engages in activities to accomplish the Foundational BMPs, which 
are considered by Reclamation to be essential water conservation activities that should be conducted, as 
applicable, by any utility at any level of distribution as part of ongoing practices. SEWD does not supply 
water directly to urban customers, but SEWD supports the urban contractors in their efforts to achieve the 
remaining Programmatic BMPs related to residential, commercial, industrial, institutional, and landscape 
water use. 
  
Foundational BMPs 

4.A.1. Operations Programs 

SEWD collaborates with its urban contractors to maintain utility operations programs that support water 
conservation, water waste prevention, and water loss control through operational effort and practices.   
 
SEWD, the City of Stockton, Cal Water, and San Joaquin County are all members of the Stockton Area 
Water Suppliers (SAWS). This group meets on a regular basis to discuss water related matters, including 
water supply, use, conservation and the development of water shortage contingency planning. The District 
supports all of the urban contractors in their conservation plans. 
 
The specific BMP activities implemented by SEWD and SAWS are described below. 

4.A.1.1. Operations Practices 

4.A.1.1.a. Conservation Coordinator 

STATUS: IMPLEMENTING 
 

In 2004, SEWD created a position for a full time Water Conservation Coordinator with the responsibility 
to develop and implement a comprehensive public outreach and water conservation education program. 
The District has designated Kristin Coon of Kristin Coon Consulting as the District’s water conservation 
coordinator to manage conservation and outreach activities, prepare five-year Reclamation WMPs, and 
implement the Plans. Kristin Coon is a contractor employed jointly by SEWD and the three urban 
contractors. Each urban contractor has its own Water Conservation Coordinator in addition to Kristin Coon. 
The job description and minimum qualifications of this position are provided in Attachment R. SEWD will 
maintain an appropriate and responsible staff person in the position of water conservation coordinator. 
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Name:   Kristin Coon  
Title:   Water Conservation Coordinator 
Address: 6767 East Main Street, Stockton, CA 95207 
Telephone:  (209) 304-1734    
E-mail:  kcoon@sewd.net  
 
4.A.1.1.b. Water Waste Prevention 

STATUS: IMPLEMENTING 
 
SEWD does not distribute urban water directly to customers and has therefore not established its own 
procedures for preventing water waste after water has been delivered to the urban contractors. As a member 
of SAWS, SEWD supports all of its urban contractors in implementing water waste prevention practices 
and policies. 
 
City of Stockton and Cal Water both participate in the California Urban Water Conservation Council 
(CUWCC) and implement Urban Water Management Plans. Sections of these plans are provided in 
Attachment W.  
 
The City of Stockton’s municipal code Chapter 13.28 outlines the City’s water conservation policies and 
restrictions on wasteful uses of water. A description is provided in Section 8.1 of its 2015 Urban Water 
Management Plan. The City also provides its residents with a website (www.stocktongov.com/savewater) 
containing water conservation tips and a phone number (1-866-STOKWTR) they can call to report water 
wasters as well as request information. 
 
Cal Water’s water waste prevention ordinances are summarized in its 2015 Urban Water Management Plan 
Section 9.2.1. In 2015, Cal Water filed Schedule 14.1 with the California Public Utilities Commission 
(CPUC) that instated measures to prohibit water waste with regard to commercial water use, landscape 
irrigation, decorative water features, and other water uses. Cal Water customers are also subject to 
restrictions regulated by ordinances of applicable local governments. Under its Water Shortage 
Contingency Plan, Cal Water also reduces water waste by deploying and increasing water waste patrols 
under conditions of increasing water shortage. 
 
4.A.1.1.c. Wholesale Agency Assistance Programs 

STATUS: IMPLEMENTING 
 
SEWD supplies wholesale treated drinking water that is retailed to Stockton area customers by the City of 
Stockton, Cal Water, and San Joaquin County. The District’s participation in SAWS and its implementation 
and support of public information programs and outreach efforts described in Section 4.A.2 helps its urban 
contractors achieve their SBX7-7 water use reduction targets. The District will continue to participate in 
SAWS and outreach efforts to support the urban contractors in meeting their established targets. 

4.A.1.2. Water Loss Control 

STATUS: IMPLEMENTING 
 
SEWD conducts monthly water audits for the DJW WTP. As part of these audits, SEWD measures the 
total monthly volume of all diversions to the WTP, the total monthly volume treated at the DJW WTP, and 
the total monthly volume delivered to each of its urban customers. Any discrepancies are immediately 
investigated, and repairs made as necessary. The locations and measurement devices used to monitor these 
diversions and deliveries are summarized in Sections 1.B.1 and 1.G.2, respectively. District staff spend 

mailto:kcoon@sewd.net
http://www.stocktongov.com/savewater
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about 120 hours annually creating monthly reports that include water loss assessment. No direct funding is 
required. 

4.A.1.3. Metering with Commodity Rates for All New Connections and Retrofit of Existing Connections 

STATUS: IMPLEMENTING 
 
SEWD meters the connections to its urban contractors, as described in Section 1.G.2. Deliveries are 
recorded by three meters. Two pipelines (24-inch and 42-inch) deliver water to south City of Stockton, as 
measured by one meter, and a third pipeline (48-inch) delivers water to north City of Stockton, as measured 
by a second meter. A 42-inch pipeline delivers water to Cal Water and is measured by a third meter. The 
City of Stockton wheels water to San Joaquin County. The accuracy of these meters is within six percent, 
and is verified and calibrated annually by an outside testing company (Table 1-19). 

4.A.1.4. Retail Conservation Pricing 

STATUS: IMPLEMENTING 
 
The District bills the urban contractors per the Second Amended Contract based on the volume of water 
produced. Attachment D.2 provides a copy of the 2018 and 2019 rate ordinances (Ordinance No. 44 and 
45, respectively). Each year’s ordinance establishes a base cost (calculated by contract and water usage) 
and the municipal groundwater rate equalization set per contract between the District, Cal Water, City of 
Stockton, and San Joaquin County. The 2018 Water Fee Schedule was adopted April 2, 2018 and came 
into effect on May 3, 2018. The 2019 Water Fee Schedule was adopted April 9, 2019 and came into effect 
on May 9, 2019. 
 
4.A.2. Education Programs 

SEWD, City of Stockton, Cal Water, and San Joaquin County are all members of SAWS. This group meets 
on a regular basis to discuss water related matters and to plan or support joint education programs. SEWD 
administers and funds public outreach and education programs for SAWS with an annual budget of over 
$200,000. These public information and school education programs are described below. The 2017-2018 
SAWS Water Education Program Annual Report is provided in Attachment X. 

4.A.2.1. Public Information Programs 

STATUS: IMPLEMENTING 
 
SEWD participates in the SAWS, which jointly funds the Water Conservation Education Program in the 
Stockton urban area. The SAWS Water Education Program participates in and supplies hand-outs and 
outreach materials for numerous community gatherings and other special activities and events in Stockton.  
 
Specific programs in which SAWS Water Education Program staff participated in 2017 and 2018 include: 
 
• Rotary Read In (February 2018): The Coordinator participates annually in the Stockton Rotary Read-

In event. 
• San Joaquin County Science Fair Judging (March 2018): The Coordinator participates annually in 

exhibit judging at this county-wide event. 
• Stockton’s Earth Day Festival (April 2018): SAWS was a principle sponsor of this popular annual 

festival at Victory Park in Stockton. The SAWS Water Education Program hosted a booth offering free 
SAWS tote bags, water conservation materials, pencils and branded rain gauges. (Figure 4-1) 

• Water Treatment Plant Tours: The SAWS Water Education Program and SEWD staff host tours of 
the Dr. Joe Waidhofer Drinking Water Treatment Plant for Grade 5 and above. 
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• San Joaquin County AgVenture Events: The Coordinator participates annually in the San Joaquin 
County AgVenture event. 

• Community Based Programs: SAWS visited and/or supplied water conservation materials for various 
community programs in Stockton. 

• DWR Water Education Committee: The Coordinator attended two meetings of the DWR Water 
Education Committee in 2018, joining water educators from all over California to share resources and 
ideas for water conservation education and outreach. 

 
Other school education programs and highlights from 2017 and 2018 are described below. SAWS plans to 
continue sponsoring and participating in these events in the coming years. 
 

 
Figure 4-1. The SAWS Booth at the Stockton Earth Day Festival (April 2018). 

4.A.2.2. School Education Programs 

STATUS: IMPLEMENTING 
 
The SAWS, a partnership between SEWD, Cal Water, the City of Stockton, and San Joaquin County, are 
dedicated to providing quality water education programs for our youth. To this end, the SAWS partners 
offer stimulating, age appropriate water education presentations for public and private school classrooms 
within the Stockton Metropolitan Area. Special event presentations are also available. The SAWS water 
education programs align with the California Content Standards and are designed to coordinate with 
teachers' lesson plans. 
 
Through these programs, the SAWS partners are seeking to reach out to our youth to promote an 
understanding of the scientific and social principles related to water resource conservation. It is SEWD’s 
goal that this outreach effort will build a progressive knowledge base within the community that will 



2019 SEWD WATER    
MANAGEMENT PLAN  SECTION FOUR 
 

Final 4-5  August 2019 

promote sound water resource decisions in the future. SAWS plans to continue sponsoring and participating 
in these outreach efforts in the coming years. 
Highlights from the 2017-2018 school year are provided below: 
 

• The SAWS Water Education Program visited 66 Stockton area schools/event venues, presenting 
or staffing a booth in 354 classrooms/events for 22,538 students and citizens. 

• On behalf of SAWS, Kristin Coon Consulting contracted with Zun Zun, an environmental 
education assembly program, to perform nine “Water Beat” assemblies in five Stockton area 
schools, reaching 2,725 students. 

• The SAWS Water Education Program participated in a variety of local, youth-oriented special 
events and promotional programs, including: 

o San Joaquin County AgVenture Events (Three venues: South County, Stockton & Lodi) 
o Manteca Unified School District’s “Planet Party Day” 
o Manteca Unified School District’s Farm Days 
o Stockton’s Earth Day Festival at Victory Park (SAWS was a principal sponsor) 

• Special presentations and/or materials were provided for a variety of organizations and groups, 
including: 

o Lincoln High School’s “Window on Your Future” career path development event 
o Stockton First Five Parent Club 
o Stockton’s Black Family Day 
o Stockton Rotary Read-In 
o San Joaquin UC Master Gardeners Event 
o Bear Creek Community Church Summer Day Camp: Water Conservation Workshop and 

H2Olympics 
• In 2018, the coordinator joined water educators from all over the state of California at DWR’s fall 

Water Education Committee Meeting, hosted by MWD and Las Virgenes Water District in 
Calabasas, California. In the spring, the coordinator attended the Water Education Committee 
Meeting in Santa Cruz, hosted by Soquel Creek Water District and Watsonville Public Works. 

 
Specific programs in which SAWS Water Education Program staff participated include: 
 
• San Joaquin County AgVentures (South County: November 2017, Stockton: January 2018, Lodi: 

February 2018): The SAWS Water Education Program staffed a booth featuring a hands-on activity 
and prize wheel at each of the three AgVenture events in the 2017/2018 school year. SAWS continues 
to participate in these events in the 2018/2019 school year. Our participation in AgVenture allows us 
to promote SAWS sponsored in-class, after school and assembly programs while sharing our message 
of water awareness and conservation with thousands of third grade students and their teachers. Each 
AgVenture event hosts between 2,500 and 4,000 San Joaquin County third graders. SAWS/SEWD 
supports this event with a $1,000 annual donation. 

• Lincoln Unified School District “Window on Your Future” (February 2018): The Coordinator 
participated in mock job interviews designed to prepare Lincoln High School students for entry into 
the job market. This event presents an opportunity for staff to share career path outreach with potential 
job seekers. The Coordinator reached approximately 30 Lincoln High School juniors and seniors at 
this event. 

• Manteca Unified School District (MUSD) “Planet Party Day” (April 2018): The SAWS Water 
Education Program hosts an activity booth annually for this event focusing on science and math. 

• MUSD’s Farm Days (Spring 2018): SAWS sponsored H2Olympics booths at the MUSD Farm Day 
events. 
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Programmatic BMPs 

As a wholesale supplier of treated drinking water, SEWD does not deliver water directly to urban customers 
and therefore does not play a direct role in managing residential, commercial, industrial, institutional, and 
landscape water use. However, SEWD continues to support the urban contractors in their efforts and 
policies to achieve the Programmatic BMPs. 
 
4.A.3 Residential 

SEWD supports the urban contractors in their efforts and policies to achieve the Residential BMPs 
described below. 

4.A.3.1. Residential Assistance Program 

STATUS: NOT APPLICABLE (SUPPORTING CONTRACTOR IMPLEMENTATION) 
SEWD supports the urban contractors in their efforts and policies to achieve the Residential Assistance 
Program BMP. See Attachment W for more information provided in the contractors’ Urban Water 
Management Plans. 

4.A.3.2. Landscape Water Survey 

STATUS: NOT APPLICABLE (SUPPORTING CONTRACTOR IMPLEMENTATION) 
 
SEWD supports the urban contractors in their efforts and policies to achieve the Landscape Water Survey 
BMP. See Attachment W for more information provided in the contractors’ Urban Water Management 
Plans. 

4.A.3.3. High-Efficiency Clothes Washers (HECWs) 

STATUS: NOT APPLICABLE (SUPPORTING CONTRACTOR IMPLEMENTATION) 
 
SEWD supports the urban contractors in their efforts and policies to achieve the High-Efficiency Clothes 
Washers (HECWs) BMP. See Attachment W for more information provided in the contractors’ Urban 
Water Management Plans. 

4.A.3.4. WaterSense Specification (WSS) Toilets 

STATUS: NOT APPLICABLE (SUPPORTING CONTRACTOR IMPLEMENTATION) 
 
SEWD supports the urban contractors in their efforts and policies to achieve the WaterSense Specification 
Toilets BMP. See Attachment W for more information provided in the contractors’ Urban Water 
Management Plans. 

4.A.3.5. WaterSense Specifications for Residential Development 

STATUS: NOT APPLICABLE (SUPPORTING CONTRACTOR IMPLEMENTATION) 
 
SEWD supports the urban contractors in their efforts and policies to achieve the WaterSense Specification 
for Residential Development BMP. See Attachment W for more information provided in the contractors’ 
Urban Water Management Plans. 
 
4.A.4. Commercial, Industrial, and Institutional (CII) 

STATUS: NOT APPLICABLE (SUPPORTING CONTRACTOR IMPLEMENTATION) 
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SEWD supports the urban contractors in their efforts and policies to achieve the Commercial, Industrial, 
and Institutional (CII) BMP. See Attachment W for more information provided in the contractors’ Urban 
Water Management Plans. 
 
4.A.5. Landscape 

STATUS: NOT APPLICABLE (SUPPORTING CONTRACTOR IMPLEMENTATION) 
 
SEWD supports the urban contractors in their efforts and policies to achieve the Landscape BMP. See 
Attachment W for more information provided in the contractors’ Urban Water Management Plans. 
 

4.B. PROVIDE A 5-YEAR BUDGET FOR EXPENDITURES AND STAFF EFFORT FOR 
BMPS 

SEWD is a wholesale agency and does not implement urban BMPs at a retail level. SEWD supports all 
efforts implemented by the District’s contracted retailers and assists in activities described in previous 
sections with their respective budgets. Through the SAWS program, SEWD will continue to engage and 
support BMP implementations at the retial level.  Tables 4-1 through 4-5 summarize the total planned 
spending for all BMP implementation activities over the next five years (2018 through 2022). 
 
Table 4-1. Amount Actually Spent for Implementing BMPs in Current Year (2018). 

BMP  # BMP Name Projected Expenditures 
(not including staff hours) Staff Hours 

1  Utilities Operations   
1.1 Operations Practices $0a 0 
1.2 Water Loss Control $0 120 
1.3 Metering $16,500 20 
1.4 Retail Conservation Pricing $0 0 

2  Education Programs   
2.1 Public Information Programs $45,000b 250 
2.2 School Education Programs $187,000 1,830 

3  Residential $0 0 
4  CII $0 0 
5  Landscape $0 0 
  Total 248,500 2,220 
a Expenditures in support of the SAWS program (BMP 2.1 and 2.2) do include funding for a conservation 
coordinator and Wholesale Agency Assistance Programs. 
b Expenditures in support of School Education Programs (BMP 2.2) may include some costs of public handouts and 
materials. 
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Table 4-2. Projected Budget for Summary Implementing BMPs in Second Year (2019). 

BMP  # BMP Name Projected Expenditures 
(not including staff hours) Staff Hours 

1  Utilities Operations   
1.1 Operations Practices $0a 0 
1.2 Water Loss Control $0 120 
1.3 Metering $17,300 20 
1.4 Retail Conservation Pricing $0 0 

2  Education Programs   
2.1 Public Information Programs $45,000b 250 
2.2 School Education Programs $187,000 1,830 

3  Residential $0 0 
4  CII $0 0 
5  Landscape $0 0 
  Total 249,300 2,220 
a Expenditures in support of the SAWS program (BMP 2.1 and 2.2) do include funding for a conservation 
coordinator and Wholesale Agency Assistance Programs. 
b Expenditures in support of School Education Programs (BMP 2.2) may include some costs of public handouts and 
materials. 
 
Table 4-3. Projected Budget for Summary Implementing BMPs in Third Year (2020). 

BMP  # BMP Name Projected Expenditures 
(not including staff hours) Staff Hours 

1  Utilities Operations   
1.1 Operations Practices $0a  0 
1.2 Water Loss Control $0  120 
1.3 Metering $17,600  20 
1.4 Retail Conservation Pricing $0  0 

2  Education Programs   
2.1 Public Information Programs $45,900b  250 
2.2 School Education Programs $190,600  1,830 

3  Residential $0  0 
4  CII $0  0 
5  Landscape $0  0 
  Total $254,100  2,220 
a Expenditures in support of the SAWS program (BMP 2.1 and 2.2) do include funding for a conservation 
coordinator and Wholesale Agency Assistance Programs. 
b Expenditures in support of School Education Programs (BMP 2.2) may include some costs of public handouts and 
materials. 
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Table 4-4. Projected Budget for Summary Implementing BMPs in Fourth Year (2021). 

BMP  # BMP Name Projected Expenditures 
(not including staff hours) Staff Hours 

1  Utilities Operations   
1.1 Operations Practices $0a  0 
1.2 Water Loss Control $0  120 
1.3 Metering $17,900  20 
1.4 Retail Conservation Pricing $0  0 

2  Education Programs   
2.1 Public Information Programs $46,800b  250 
2.2 School Education Programs $194,300  1,830 

3  Residential $0  0 
4  CII $0  0 
5  Landscape $0  0 
  Total $259,000  2,220 
a Expenditures in support of the SAWS program (BMP 2.1 and 2.2) do include funding for a conservation 
coordinator and Wholesale Agency Assistance Programs. 
b Expenditures in support of School Education Programs (BMP 2.2) may include some costs of public handouts and 
materials. 
 
Table 4-5. Projected Budget for Summary Implementing BMPs in Fifth Year (2022). 

BMP  # BMP Name Projected Expenditures 
(not including staff hours) Staff Hours 

1  Utilities Operations   
1.1 Operations Practices $0a 0 
1.2 Water Loss Control $0  120 
1.3 Metering $18,200  20 
1.4 Retail Conservation Pricing $0  0 

2  Education Programs   
2.1 Public Information Programs $47,700b  250 
2.2 School Education Programs $198,100  1,830 

3  Residential $0  0 
4  CII $0  0 
5  Landscape $0  0 
  Total $264,000  2,220 
a Expenditures in support of the SAWS program (BMP 2.1 and 2.2) do include funding for a conservation 
coordinator and Wholesale Agency Assistance Programs. 
b Expenditures in support of School Education Programs (BMP 2.2) may include some costs of public handouts and 
materials. 
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SECTION 5: DISTRICT WATER INVENTORY TABLES 

The Water Inventory Tables are presented on the following pages. These include all Agricultural Water 
Inventory Tables and all Urban Water Inventory Tables. 
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Table 5-1. Surface Water Supply. 

 Year of Data 2018 Enter data year here     
         

Surface Water Supply  

2018 
Federal          

Ag Watera 
Federal non-
Ag Watera 

State 
Water Local Water 

Other Water 
(transfers) 

Transfers 
into District 

Upslope 
Drain 
Water Total 

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) 

Method C1 C1 - - - - -  C1 

January 0  2,163  0  0  0  0  0  2,163  

February 40  2,406  0  0  0  0  0  2,446  

March 95  2,560  0  0  0  0  0  2,655  

April 1,900  3,466  0  0  0  0  0  5,366  

May 13,435  3,031  0  0  0  0  0  16,466  

June 15,801  4,027  0  0  0  0  0  19,828  

July 15,808  4,489  0  0  0  0  0  20,297  

August 13,178  4,207  0  0  0  0  0  17,385  

September 10,270  4,302  0  0  0  0  0  14,572  

October 4,060  5,199  0  0  0  0  0  9,259  

November 0  3,873  0  0  0  0  0  3,873  

December 0  2,670  0  0  0  0  0  2,670  

TOTAL 74,587  42,393  0  0  0  0  0  116,980  
a Includes both New Melones and New Hogan Supply in 2018.  
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Table 5-2. Groundwater Supply (2018). 

Ground Water Supply  
    

2018 
District 

Groundwater 
Private Urban 
Groundwatera 

Private Agric 
Groundwaterb 

Month (acre-feet) (acre-feet) (acre-feet) 

Method M1 E1 E1 

January 0  300  0  

February 0  700  9,932  

March 0  400  865  

April 0  700  7,649  

May 0  1,000  23,276  

June 0  1,100  27,703  

July 0  1,300  29,960  

August 0  1,300  27,512  

September 0  1,200  24,334  

October 0  700  13,745  

November 0  400  2,527  

December 0  300  30  

TOTAL 0  9,400  167,534  
a Estimated based on typical rural residential irrigation and domestic usage (0.25 ac of 
irrigated landscape per pump and 170 gallons per day per capita, with 3.45 persons per pump) 
(City of Stockton, 2015). 
b Sum of metered agricultural groundwater (+/- 6% accuracy) and estimated agricultural 
groundwater, based on 137,417 ac-ft groundwater assessment volume and 85% consumptive 
use fraction.  
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Table 5-3. Total Water Supply (2018). 

Total Water Supply 
     

2018 
Surface Water 

Total 
District 

Groundwater 
Recycled M&I 
Wastewatera 

Total District 
Water Supply 

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) 
Method C1 M1 - C1 

January 2,163  0  0  2,163  
February 2,446  0  0  2,446  
March 2,655  0  0  2,655  
April 5,366  0  0  5,366  
May 16,466  0  0  16,466  
June 19,828  0  0  19,828  
July 20,297  0  0  20,297  
August 17,385  0  0  17,385  
September 14,572  0  0  14,572  
October 9,259  0  0  9,259  
November 3,873  0  0  3,873  
December 2,670  0  0  2,670  
TOTAL 116,980  0  0  116,980  
            a Recycled M&I Wastewater is treated urban wastewater that is used for agriculture. 
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Table 5-4. Agricultural Conveyance System Precipitation and Evaporation Worksheets (2018). 
  2018 Precipitation Worksheet     2018 Evaporation Worksheet   

  
inches 
precipa ft precip acres AF/Year   

inches 
evapb ft evap acres AF/YEAR 

Jan 3.03 0.25  849  1,000  Jan 1.25  0.10  849  4,072  
Feb 0.97 0.08  849  1,000  Feb 2.67  0.22  849  4,072  

Mar 2.41 0.20  849  1,000  Mar 3.27  0.27  849  4,072  
Apr 1.72 0.14  849  1,000  Apr 5.35  0.45  849  4,072  
May 0.13 0.01  849  1,000  May 7.32  0.61  849  4,072  
Jun 0.00 0.00  849  1,000  Jun 8.29  0.69  849  4,072  
Jul 0.00 0.00  849  1,000  Jul 8.75  0.73  849  4,072  

Aug 0.00 0.00  849  1,000  Aug 7.43  0.62  849  4,072  
Sept 0.00 0.00  849  1,000  Sept 5.84  0.49  849  4,072  
Oct 1.28 0.11  849  1,000  Oct 4.02  0.34  849  4,072  
Nov 2.25 0.19  849  1,000  Nov 2.02  0.17  849  4,072  
Dec 2.35 0.20  849  1,000  Dec 1.33  0.11  849  4,072  

TOTAL 14.14 1.18     TOTAL 57.56 4.80      
a Source: Stockton Metro Airport (WBAN:23237), NOAA-NCEI. 
b Source: Manteca (#70), CIMIS station; free water surface evaporation coefficient, Ke = 1.05 (ASCE, 2016).  
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Table 5-5. Agricultural Conveyance System Net Losses (2018). 

Agricultural Distribution System 
2018         

Canal, Pipeline, Length Width Surface Area Precipitation Evaporation Spillage Seepagea Total 
Lateral, Reservoir (feet) (feet) (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) 

Calaveras River 168,960  85  14,361,600  388.5  1,581.4  0  20,853  (22,046) 
Mormon Slough 102,960  85  8,751,600  236.7  963.6  0  9,843  (10,569) 
Potter Creek 70,752  35  2,476,320  67.0  272.7  0  2,785  (2,991) 
Mosher Creek 101,904  35  3,566,640  96.5  392.7  0  4,011  (4,307) 
New Melones 
Conveyance System 150,480  52  7,824,960  211.7  861.6  0  14,488  (15,138) 

      0  0.0  0.0    0   
      0  0.0  0.0    0   
TOTAL 595,056    36,981,120  1,000.4  4,072.0  0  51,980  (55,051) 
a Seepage along Mormon Slough, Potter Creek, and Mosher Creek calculated during agricultural deliveries. Seepage along Calaveras River and the New Melones 
Conveyance System calculated during agricultural and M&I deliveries. 
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Table 5-6. Urban Distribution System Net Losses (2018). 

Urban Distribution System Lossesa  
      

2018 Length Leaks Breaks Flushing/Fire 
Total District 
Water Supply 

Area or 
Line (feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) 

None 0  0  0  0  0  
  0  0  0  0  0  
TOTAL 0  0  0  0  0  

a SEWD is an urban wholesaler and thus does not have an urban distribution system.  
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Table 5-7. Agricultural Crop Water Needs (2018). 

Crop Water Needs 
     

  
 

Area Crop ETa 
Leaching 

Requirement 
Cultural 
Practices 

Effective 
Precipitationb 

Appl. Crop 
Water Use 2018 

Crop Name (crop acres) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet) 
Walnuts 30,286  3.39  0.00  0.00  0.70  81,550  
Cherries 11,417  3.27  0.00  0.00  0.67  29,619  
Other Orchards 5,775  3.26  0.00  0.00  0.66  15,015  
Grapes/Vineyards 5,470  2.12  0.00  0.00  0.62  8,176  
Misc. Field Crops 2,861  3.22  0.00  0.00  0.60  7,498  
Pasture/Alfalfa 2,169  3.34  0.00  0.00  0.61  5,930  
Corn 1,126  3.14  0.00  0.00  0.59  2,875  
Other 426  2.12  0.00  0.00  0.63  634  
Other Grains 182  3.14  0.00  0.00  0.61  460  
 0  0.0  0.0  0.0  0.0  0  
 0  0.0  0.0  0.0  0.0  0  
  0  0.0  0.0  0.0  0.0  0  
  0  0.0  0.0  0.0  0.0  0  

Crop Acres 59,711          151,756  

       
Total Irrig.  Acres  59,711      

a Source: Manteca CIMIS Station (#70) ETo; crop coefficients from Mapping EvapoTranspiration at high Resolution with Internalized Calibration 
(METRIC) analysis, Irrigation Training & Research Center (ITRC), California Polytechnic State University – San Luis Obispo. 
b Source:   Stockton Metro Airport Station (WBAN:23237) precipitation; USDA-SCS Re method (USDA-SCS, 1993). 
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Table 5-8. District Water Inventory (2018). 

 2018 District Water Inventory  
      

Water Supply     Table 5-3   116,980  
Environmental Consumptive Use   (Distribution, Drain, etc.) minus 1,000 
Groundwater recharge   (intentional - ponds, injection) minus 3,703 
Seepage     Table 5-5 minus 51,980  
Evaporation - Precipitation     Table 5-5 minus 3,072  
Spillage     Table 5-5 minus 0  
Leaks, Breaks, Flushing / Fire     Table 5-6 minus 0  
Transfers out of Districta     minus 5,667 

Water Available for sale to customers         
51,559  

 
        
Actual Agricultural Water Sales   2018   From District Sales Records 23,029  
Private Groundwater     Table 5-2 plus 167,534  
Crop Water Needs     Table 5-7 minus 151,756  
Drainwater outflow   (tail and tile not recycled) minus 0 
Percolation from Agricultural Land     (calculated)   38,807  
        
M&I Actual Water Sales   2018   From District Records 27,558  

Inside Use     Feb urban use x 12   18,504  
Landscape / Outside Use     (calculated)   9,054  

Unaccounted for Water     (calculated)   972  
a SEWD no longer provides surface water sales to out-of-district customers. Any out-of-district customers receiving water from SEWD as of 2019 
are receiving water from OID that is wheeled by SEWD.  



2019 SEWD WATER    
MANAGEMENT PLAN      SECTION FIVE 
 

Final                   5-11                           August 2019 

Table 5-9. District Influence on Groundwater and Saline Sink (2018). 

                  Influence on Groundwater and Saline Sink 
2018       

       
Agric Land Deep Perc + Seepagea + Recharge - Groundwater Pumping = District 
Influence on Groundwater Storage (82,444) 
Estimated actual change in ground water storage, including natural recharge) 0 
Irrigated Acres (from Table 5-7) 59,711 
Irrigated acres over a perched water table 0  
Irrigated acres draining to a saline sink 0  
Portion of percolation from agri seeping to a perched water table 0  
Portion of percolation from agri seeping to a saline sink 0  
Portion of On-Farm Drain water flowing to a perched water table/saline sink 0  
Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink 0  
Total (AF) flowing to a perched water table and saline sink 0  

a Does not include seepage from the natural streams during the times that New Melones Reservoir and New Hogan Reservoir are not releasing 
irrigation or M&I water. 
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Table 5-10. District Annual Water Supply Delivered Under All Contracts (2009-2018). 

Annual Water Quantities Delivered Under All Contracts  
    

     
 

Federal          
Ag Water 

Federal          
Urban 
Water 

State 
Water 

Local 
Water 

(define) 

Transfers 
into 

District 
Other Water 

(transfers) Total Total Year 

      
OID/SSJID 

M&I   
 (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) 

2009 44,854 35,133 0  0  0  32,913  0  112,900  
2010 51,540 39,776 0  0  0  26,900  0  118,216  
2011 59,261 61,742 0  0  0  0  0  121,003  
2012 72,033 56,866 0  0  0  0  0  128,899  
2013 78,818 49,138 0  0  0  0  0  127,956  
2014 70,320 39,381 0  0  0  0  0  109,701  
2015 17,340 27,933 0  0  0  0  0  45,273  
2016 47,521 30,416 0  0  0  7,498  0  85,435  
2017 63,228 38,866 0  0  0  0  0  102,094  
2018 74,587  42,393  0  0  0  0  0  116,980  

Total 579,503  421,643  0  0  0  67,311  0  1,068,457  
Average 57,950  42,164  0  0  0  6,731  0  106,846  
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Table 5-11. District Annual Water Supply Delivered, New Hogan Contract (2009-2018). 

Annual Water Quantities Delivered Under New Hogan Contract  
    

     
 

Federal          
Ag Water 

Federal          
Urban 
Water 

State 
Water 

Local 
Water 

(define) 

Transfers 
into 

District 
Other Water 

(transfers) Total Total Year 

      
OID/SSJID 

M&I   
 (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) 

2009 42,903 30,864 0  0  0  0  0  73,767  
2010 41,277 17,595 0  0  0  0  0  58,872  
2011 46,725 14,168 0  0  0  0  0  60,893  
2012 65,689 11,884 0  0  0  0  0  77,573  
2013 70,781 3,051 0  0  0  0  0  73,832  
2014 62,085 1,781 0  0  0  0  0  63,866  
2015 17,197 25,420 0  0  0  0  0  42,617  
2016 45,019 30,416 0  0  0  0  0  75,435  
2017 59,209 14,684 0  0  0  0  0  73,893  
2018 65,180 6,022 0  0  0  0  0  71,202  

Total 516,066  155,884  0  0  0  0  0  671,950  
Average 51,607  15,588  0  0  0  0  0  67,195  
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Table 5-12. District Annual Water Supply Delivered, New Melones Contract and OID/SSJID Temporary Water Transfer Agreements (via 
New Melones) (2009-2018). 

Annual Water Quantities Delivered Under New Melones Contract and 
OID/SSJID Temporary Water Transfer Agreements (via New Melones)  
    

     
 

Federal          
Ag Water 

Federal          
Urban 
Water 

State 
Water 

Local 
Water 

(define) 

Transfers 
into 

District 
Other Water 

(transfers) Total Total Year 

      
OID/SSJID 

M&I   
 (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) 

2009 1,951 4,269 0  0  0  32,913  0  39,133  
2010 10,263 22,181 0  0  0  26,900  0  59,344  
2011 12,536 47,574 0  0  0  0  0  60,110  
2012 6,344 44,982 0  0  0  0  0  51,326  
2013 8,037 46,087 0  0  0  0  0  54,124  
2014 8,235 37,600 0  0  0  0  0  45,835  
2015 143 2,513 0  0  0  0  0  2,656  
2016 2,502 0 0  0  0  7,498  0  10,000  
2017 4,019 24,182 0  0  0  0  0  28,201  
2018 9,407 36,371 0  0  0  0  0  45,778  

Total 63,437  265,759  0  0  0  67,311  0  396,507  
Average 6,344  26,576  0  0  0  6,731  0  39,651  
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RULES OF THE DISTRICT 
 
 

  RULE # ADOPTED/ 
    PROPOSED 

  
• Definitions And Rules Of Interpretation   Rule 100 06/20/72 
• New Water Producing Facilities in the Stockton   Rule 101 Proposed 
 Metropolitan Area 
• Notice of Diversion of Stream Delivered Water  Rule 102 Proposed 
 (Repealed See Rule 120) 
 (Repealed by Rule 120 – Revised: 06/24/14)                   
• Flash Board Dams       Rule 103 06/20/72 
• The Measurement Of Water Produced From Both  Rule 104 06/20/72 

    Ground And Surface Sources And Used On One 
   Parcel Of Land 

• Reserve Fund and Commingling of Funds   Rule 105 Proposed 
• Rates, 1972 Calendar Year     Rule 106 Proposed 
• The Measurement Of Water Produced By Water  Rule 107 06/20/72 

  Producing Facilities Without Approved Water 
  Measurement Devices 

• Water Use Statements and Progress Payments Not  Rule 108 Proposed 
 Required for Domestic Water Producing Facilities   
• Water Rights Claims      Rule 109 06/20/72 
• Alternate Procedures, Water Producing Facilities  Rule 110 06/20/72 

  Equipped With Water Measurement Devices 
• Refunds Of Overpayments     Rule 111 06/20/72 
• Relief From Payment Of Ad Valorem Taxes in   Rule 112 Proposed 
 Planning Area 
• Maintenance Of Live Stream     Rule 113 06/20/72 
• Rates, 1973 Calendar Year     Rule 114 Proposed 
• Rates, 1973 Calendar Year     Rule 115 Proposed 
• Rates, 1974 Calendar Year     Rule 116 Proposed 
• Rates, 1975 Calendar Year     Rule 117 Proposed 
• Rates, 1976 Calendar Year     Rule 118 Proposed 
• Rates for Use of Agriculture Water Produced by  Rule 119 01/18/77 
 District Operated Deep Well Pumping Plants 
• Required Notice To District By Owner Of   Rule 120 02/15/77 

Diversion Of Stream Delivered Water  
Mandatory Required Notice to District by Owner of  Rule 120 Rev: 06/24/14 
Diversion of Stream Delivered Water 
Mandatory Required Notice to District by Owner of  Rule 120 Rev: 04/02/19 
Diversion of Stream Delivered Water 
(Repeals Rule 102) 

• Rates, 1977 Calendar Year     Rule 121 Proposed 
• Rates, 1978 Calendar Year     Rule 122 Proposed 
• Meters        Rule 123 05/01/79 
• Rates, 1979 Calendar Year     Rule 124 Proposed 
• Unit Values for Flat Rate Domestic Ground Water  Rule 125 Proposed 
 (Rule 124, Schedule II, Section VII Revision) 
• Procedure For Enacting Ordinances    Rule 126 04/01/80 
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• Flat Rate,  1980 Calendar Year    Rule 127 Proposed 
 (Ordinance No. 1) 
• Rates For Use Of Agricultural Water Produced  Rule 128 11/18/80  

By Districted Operation Deep Well Pumping Plants 
• Procedures and Regulations for Establishing Flat  Rule 129 Proposed 
 Rate and Special Class Water Production 
• Policy For The Purchase Of Services, Supplies,  Rule 130  09/07/82 

And Equipment; And For The Surplusing Of Supplies, 
And Equipment 

• Procedures And Regulation For Establishing Flat Rate Rule 131 09/07/82 
And Special Class Water Production Well Exemptions 

• Stream Diversion Call-In Rule    Rule 132 04/07/86 
(Repealed by Rule 120 – Revised: 06/24/14)  

• Stream Diversion Access Rule     Rule 133 04/07/87 
• Regulating Waste Of Surface Water (3/88)   Rule 134 03/01/88 
• Rate Equalization -- Calendar Year 1990   Rule 135 04/10/90 
• Rate Equalization -- Calendar Year 1991   Rule 136 04/02/91 
• Allocation Of New Hogan Water, May-Oct.1991  Rule 137 04/30/91 
• Rate Equalization -- Calendar Year 1992   Rule 138 03/17/92 
• Regulation Waste Of Surface Water    Rule 139 04/21/92 

(Repealed by Rule 120 – Revised: 06/24/14)  
• Allocation Of New Hogan Water -- 1992   Rule 140 04/21/92 
• Revised Rule For Rate Equalization -- Calendar Year 1992 Rule 141 06/17/92 
• Revised Rule For Meters     Rule 142 06/17/92 
• Rate Equalization -- Calendar Year 1993   Rule 143 04/06/93 
• Rate Equalization -- Calendar Year 1994   Rule 144 04/05/94 
• Rate Equalization -- Calendar Year 1995   Rule 145 04/04/95 
• Rate Equalization -- Calendar Year 1996    Rule 146 04/09/96 
• Rate Equalization -- Calendar Year 1997   Rule 147 04/22/97 
• Revision To Rule 142 -- Ordinance 21/Rule For Meters Rule 148 01/13/98 
• Rate Equalization -- Calendar Year 1998   Rule 148a 04/14/98 
• Rate Equalization -- Calendar Year 1999   Rule 149 04/13/99 
• Rate Equalization -- Calendar Year 2000   Rule 150 04/11/00 
• Rate Equalization -- Calendar Year 2001   Rule 151 04/11/01 
• Rate Equalization – Calendar Year 2002   Rule 152 03/26/02 
• Rate Equalization – Calendar Year 2003   Rule 153 03/25/03 
• Rate Equalization – Calendar Year 2004   Rule 154 04/06/04 
• Rate Equalization – Calendar Year 2005   Rule 155 03/29/05 
• Rate Equalization – Calendar Year 2006   Rule 156 04/11/06 
• Rate Equalization – Calendar Year 2007   Rule 157 04/10/07 
• Rate Equalization – Calendar Year 2008   Rule 158 04/15/08 
• Establishing a Policy to Encourage the Use   Rule 159 10/07/08 
 Of Surface Water Instead of Pumping Groundwater 
• Rate Equalization – Calendar Year 2009   Rule 160 04/14/19 
• Rate Equalization – Calendar Year 2010   Rule 161 04/13/10 
• Rate Equalization – Calendar Year 2011   Rule 162 04/12/11 
• Rate Equalization – Calendar Year 2012   Rule 163 04/10/12 
• Rate Equalization – Calendar Year 2013   Rule 164 04/09/13 
• Rate Equalization – Calendar Year 2014   Rule 165 04/01/14 
• Allocation of New Hogan Water – 2015   Rule 166 03/31/15 
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• Rule For Rate Equalization – Calendar Year 2015  Rule 167 04/14/15 
• Rule for Rate Equalization – Calendar Year 2016  Rule 168 04/12/16 
• Rule for Rate Equalization – Calendar Year 2017  Rule 169 04/04/17 
• Rule for Rate Equalization – Calendar Year 2018  Rule 170 04/03/18 
• Rule for Rate Equalization – Calendar Year 2019  Rule 171 04/09/19 

 



































 

 

RULE NO.   120 
ADOPTED:  02/15/1977 
REVISED:  06/24/2014 
REVISED: 04/02/2019 

 
MANDATORY REQUIRED NOTICE TO DISTRICT BY OWNER OF 

DIVERSION OF STREAM DELIVERED WATER 
 
 Whereas, the Board of Directors hereby finds the necessity to revise Rule No. 120 
by incorporating Rule No. 132 (Stream Diversion Call-In Rule; adopted 04/07/1986) and 
Rule No. 139 (Regulating Waste of Surface Water; adopted 04/21/1992) for the purpose of 
correcting contact information and outlining consequences for failure to follow mandatory 
notification procedures for the diversion of stream delivered water; and  
 

Whereas, the Act authorizes the Board to make such Rules and Regulations as it 
deems necessary and proper for carrying out the provisions of the Act; and  
 

NOW, THEREFORE, THE BOARD OF DIRECTORS OF THE STOCKTON 
EAST WATER DISTRICT HEREBY REVISES RULE NO. 120 AS FOLLOWS: 

 
A. Mandatory Notification Required.  Any person desiring to divert surface water 

provided by the District shall first inform the District at its office (6767 East Main 
Street, Stockton, California), at least forty-eight (48) hours prior to the start of such 
diversion.  The District will receive such notice 7 days a week at the following 
numbers: Monday through Friday (8:00 a.m. to 5:00 p.m.) 209-948-0333; all other 
times, 209-469-3335 or online at www.sewd.net. The following information must 
be provided: name, phone number, pump ID number, diversion rate, beginning 
date/time, end date/time and run time. 
 

B. The objective of Paragraph A is to avoid waste of water, which will cause loss of a 
valuable resource in limited supply, affecting the District and all other agricultural 
irrigators in the District. The District may send a warning notification and/or send a 
notification failure & impose a fine in the amount anywhere between $100.00 to 
$500.00 and possible lock-off water service, as determined by the Board of 
Directors in their sole discretion. 
 

C. For the first such notification failure by any person, such person will be charged 
$100, and such amount will be added to such person’s account with the District.  
 

D. For the second such notification failure by any person, that person will be charged 
$200, and such amount will be added to such person’s account with the District. 
 
 



 

 

E. The Board may, at its discretion, lock off customer’s water service upon 3rd and any 
subsequent violation. Water service will not be restored until forty-eight (48) hours 
after the order is placed, that person will be charged a $500 fine applicable for staff 
time to lock/unlock service, and such amount will be added to such person’s account 
with the District.  
 

F. Upon determination of any notification failure, the District shall notify the person 
who failed to follow this Rule. 
 

G. The amount added to such person’s account shall be collected as part of such 
person’s account in the manner provided in the Act. 
 

H. Any person charged under this Rule may appeal to the District’s Board of Directors 
which may waive any charge imposed by this Rule, which would be inequitable 
under the circumstances the Board of Directors determines. 
 

I. Diverters upon request of District shall provide District with a monthly irrigation 
plan to permit District to forecast irrigation demand.  Diverters shall follow the plan 
as closely as possible. 
 

J. Rule Nos. 102, 132 and 139 of this District are hereby repealed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





























































 
RULE NO. 170 

ADOPTED 04/03/2018 

 

RULE FOR RATE EQUALIZATION - CALENDAR YEAR 2018 
 

 
WHEREAS, the District Act authorizes the Board to adopt rules and regulations as it deems necessary and 
proper for carrying out the provisions of the Act; and 
 
WHEREAS, paragraph 6D (3) of the Second Amended Contract among SEWD; City of Stockton, County of 
San Joaquin and California Water Service Company states that "Stockton East shall annually levy a municipal 
groundwater assessment, pursuant to its enabling legislation such that the cost of groundwater use is 
equivalent to the cost of surface water use"; 
 
NOW, THEREFORE, THE BOARD OF DIRECTORS OF STOCKTON EAST WATER DISTRICT 
HEREBY ENACTS AND ESTABLISHES THE FOLLOWING RULES TO LEVY A GROUNDWATER 
ASSESSMENT TO EQUALIZE THE COST OF GROUNDWATER AND SURFACE WATER FOR 2018: 
 
 1. POWER COST -- Use actual power costs submitted by owner to accommodate for differences 

in water depth, pumping efficiency, system pressure, etc.  In the absence of actual power costs, 
the cost of $70 per acre foot will be assumed. 

 
 2. OPERATION AND & MAINTENANCE COST -- Includes labor, repairs, chemicals, treatment 

costs and the current $3.60 assessment.  The cost of $36 per acre foot will be assumed. 
 
 3. AMORTIZATION AND DEPRECIATION COST -- Includes well and equipment replacement.  

The cost of $10 per acre foot will be assumed. 
 
 4. FORMULA FOR RATE EQUALIZATION -- Surface water costs plus Groundwater costs 

divided by total M & I water production equals cost per acre foot.  The assumed costs and water 
production for 2018 are as follows: 

 
  Ground water  14,100 AF X $116.0000    = $ 1,635,600.00 
 
  Surface water  55,000 AF X $520.9493    = $28,652,211.77 
 
  Totals   69,100 AF               $30,287,811.77 
 
  The total cost of $30,287,811.77 divided by total use of 69,100 AF equals $438.32 per acre foot.  

The assumed 2018 additional groundwater assessment is $438.32 less $116 (total of items 1-3 
above), or $322.32. 

 
 5. Any municipal groundwater user has the right to appeal the amount of this additional $322.32 

per acre foot rate equalization assessment if it can be demonstrated that actual groundwater 
production costs are higher than the assumed $116 per acre foot.  The appeal process will begin 
with the Administration Committee of the District Board and if necessary can be appealed to the 
full Board. 

 
6.  Any appeal which is granted shall entitle the appellant to a refund of the amount demonstrated 

to have been over-collected, less the actual costs to the District of processing the appeal and 
refund, provided that no overpayment shall be refunded unless the request for appeal has been 
filed with the Secretary of the District within three years of such overpayment. 



 
RULE NO. 171 

ADOPTED 04/09/2019 

 

RULE FOR RATE EQUALIZATION - CALENDAR YEAR 2019 
 

 
WHEREAS, the District Act authorizes the Board to adopt rules and regulations as it deems 

necessary and proper for carrying out the provisions of the Act; and 
 

WHEREAS, paragraph 6D (3) of the Second Amended Contract among SEWD; City of Stockton, 
County of San Joaquin and California Water Service Company states that "Stockton East shall annually levy 
a municipal groundwater assessment, pursuant to its enabling legislation such that the cost of groundwater 
use is equivalent to the cost of surface water use"; 
 

NOW, THEREFORE, THE BOARD OF DIRECTORS OF STOCKTON EAST WATER 
DISTRICT HEREBY ENACTS AND ESTABLISHES THE FOLLOWING RULES TO LEVY A 
GROUNDWATER ASSESSMENT TO EQUALIZE THE COST OF GROUNDWATER AND SURFACE 
WATER FOR 2019: 
 
 1. POWER COST -- Use actual power costs submitted by owner to accommodate for differences 

in water depth, pumping efficiency, system pressure, etc.  In the absence of actual power costs, 
the cost of $70 per acre-foot will be assumed. 

 
 2. OPERATION AND & MAINTENANCE COST -- Includes labor, repairs, chemicals, treatment 

costs and the current $3.60 assessment.  The cost of $36 per acre-foot will be assumed. 
 
 3. AMORTIZATION AND DEPRECIATION COST -- Includes well and equipment replacement.  

The cost of $10 per acre-foot will be assumed. 
 
 4. FORMULA FOR RATE EQUALIZATION -- Surface water costs plus Groundwater costs 

divided by total M & I water production equals cost per acre-foot.  The assumed costs and water 
production for 2019 are as follows: 

 
  Ground water  14,100 AF X $116.0000    =  $ 1,635,600.00 
 
  Surface water  55,000 AF X $532.3179    = $29,277,486.55 
 
  Totals   69,100 AF               $30,913,086.55 
 
  The total cost of $30,913,086.55 divided by total use of 69,100 AF equals $447.37 per acre-foot.  

The assumed 2019 additional groundwater assessment is $447.37 less $116 (total of items 1-3 
above), or $331.37. 

 
 5. Any municipal groundwater user has the right to appeal the amount of this additional $331.37 

per acre-foot rate equalization assessment if it can be demonstrated that actual groundwater 
production costs are higher than the assumed $116 per acre-foot.  The appeal process will begin 
with the Administration Committee of the District Board and if necessary can be appealed to the 
full Board. 

 
6. Any appeal which is granted shall entitle the appellant to a refund of the amount demonstrated 

to have been over-collected, less the actual costs to the District of processing the appeal and 
refund, provided that no overpayment shall be refunded unless the request for appeal has been 
filed with the Secretary of the District within three years of such overpayment. 
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RESOLUTIONS 2018-2019 
Dates and Descriptions Index 

 
RESOLUTION ADOPTED RESOLUTION TITLE 
18-19-01 05/15/18 A Resolution Of The Board Of Directors Of Stockton East Water District 

Approving The Disposal Of Surplus Property 
 

18-19-02 06/26/18 Resolution Of The Stockton East Water District Board Of Directors 
Adopting Appropriations Limit For Fiscal Year 2018-2019 
 

18-19-03 09/25/18 Resolution Of The Board Of Directors Of Stockton East Water District 
Setting A Preliminary Base Monthly Payment For Period April 1, 2019 
To March 31, 2020, Pursuant To The Second Amended Contract Among 
This District And The California Water Service Company, The City Of 
Stockton, The Lincoln Village Maintenance District, And The Colonial 
Heights Maintenance District, Providing For The Sale Of Treated Water 
 

18-19-04 12/11/18 Resolution Of The Board Of Directors Of Stockton East Water District 
Adopting Proposed Budget For Fiscal Year 2019-2020 
 

18-19-05 12/18/18 Setting A Revised Base Monthly Payment For The Period April 1, 2019 
To March 31, 2020, Pursuant To The Second Amended Contract Among 
Stockton East Water District, California Water Service Company, City Of 
Stockton, Lincoln Village Maintenance District And The Colonial 
Heights Maintenance District, Providing For The Sale Of Treated Water 
 

18-19-06 12/18/18 Approval For The Stockton East Water District To Proceed With 
Submission Of Inclusion Request To The United States Bureau Of 
Reclamation For The Parcels As Detailed In The Parcel Legal 
Descriptions 
 

18-19-07 12/18/18 Designating Contractor Representatives For Negotiation Of Conversion 
Of Repayment Contract To A 9(D) Contract For Water Service With The 
Central Valley Project 
 

18-19-08 01/29/19 Resolution Of The Board Of Directors Of Stockton East Water District 
Re-Authorizing Yearly Investment Policy 
 

18-19-09 02/14/19 Resolution Of The Board Of Directors Of Stockton East Water District 
Approving The Disposal Of Surplus Property 
 

18-19-10 03/12/19 Resolution Of The Board Of Directors Of Stockton East Water District 
Authorizing The San Joaquin County Auditor-Controller's Office To 
Make Direct Deposits Out Of Water Fund No. 46097 To Various Funds 
And To US Bank For Distribution To Cop Series 2002a And 2002b 
Bondholders During Fiscal Year April 1, 2019 To March 31, 2020 
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Measurement Device Documentation 
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ATTACHMENT C.1. 

Example of Factory Certification for Propeller Meters 
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ATTACHMENT C.2. 

Sample Meter Calibration Documents 
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Rubicon BladeMeter Data Sheet 
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BladeMeter™

Overview
The BladeMeter is a major advance in valve technology. It is now possible to 
automatically deliver precise quantities of water at both high and low �ow rates in 
pipelines using only gravity pressure and solar energy.

The BladeMeter’s integrated actuation and meter controls and measures �ow at the 
outlet end of a gravity pressure pipe. It modulates to maintain a constant �ow rate, 
even when the supply pressure �uctuates. With remote control built-in, it can be 
remotely operated or pre-set to turn on and o� automatically to deliver a constant 
and accurately measured �ow rate and volume, day or night.

Its compact, all-in-one design ensures rapid installation, reliable operation and easy 
maintenance. Using only renewable energy, the BladeMeter has an extremely low cost 
of operation. Its unique actuation mechanism and large diameter reduces head loss, 
helps to prevent weed fouling and is easy to visually inspect, service and clean.

And by using Sonaray® �ow measurement technology it measures accurately at high 
and very low �ow rates, so it has the �exibility to deliver water at rates suited to a wide 
range of applications.

The built-in software provides the following control options:

Control objective Valve action

Local Position Opens to a desired position and stays there

Flow Maintains a desired �ow rate

Network* Demand Incorporates knowledge of pipe network dynamics and overall demand to 
maintain desired �ow rates through multiple turnouts

When used with Rubicon’s Low Energy Pipeline Solution, the BladeMeter is able to manage 
large �ows in situations where static head is frequently below 33’ (14 PSI).

A TCC® product
The BladeMeter is one of the products making up a modular family of precision hardware 
and software called TCC (Total Channel Control®). TCC is an advanced technology set 
designed to improve the management and productivity of water in open canal and gravity 
pipeline distribution. Unlike traditional infrastructure, TCC products can interact and work 
together to help managers improve:

• the availability of water
• service and equity to users
• management and control
• health and safety for canal operators

* Network operation is available when used with other BladeMeters in a Rubicon Low Energy Pipeline Solution.

Features
• Large 2’ diameter for high �ow gravity irrigation

• Fully submersible

• Wide �ow measurement range

• Sonaray �ow measurement accuracy of ±2.5%†

• Solar powered

• SCADA-ready communication system

An ideal solution for turnouts...
• Connected to hydrostatic (gravity) pressure pipes

• Connected to open canal supply networks

• That need to pass a wide range of �ow rates

• Requiring remote operation and accurate metering

• That need to be fully accessible for easy maintenance

Data Sheet



Data Sheet

BladeMeter™

Local control pedestal
Each BladeMeter installation includes a robust pedestal that 
provides power and control to the valve and is a secure, weather 
proof housing for electronic components and batteries.

The pedestal also serves as a local user interface. A keypad and LCD 
display are located under the lockable pedestal lid, allowing farmers 
to monitor, or operators to control and troubleshoot on-site.

Valve control technology
The BladeMeter’s drive mechanism is a nut and shaft system that 
uses opposing threads machined into a high grade stainless-steel 
shaft to provide positive drive for valve opening and closing. 
Together with integrated digital valve position sensing, the 
BladeMeter precisely modulates to deliver a required �ow rate, even 
with �uctuating supply pressure.

The control plates are driven by a long-life brushless motor and 
gearbox located within a fully submersible housing and an integrated 
water detection sensor provides peace of mind against water ingress.

Rubicon’s SolarDrive® technology – a purpose built integrated circuit 
board – manages valve positioning, solar power regulation, battery 
charge, fusing and the pedestal keypad interface.

Remote management
The BladeMeter can be managed remotely with Rubicon’s 
SCADAConnect® software or third party SCADA systems. Authorized 
users can remotely set the BladeMeter to turn on and o� automatically, 
view real-time and historical �ow information and con�gure alarms that 
can be sent via text message to nominated mobile phones.

Low maintenance
The BladeMeter’s compact, all-in-one design allows it to be 
maintained in the �eld with minimal tools, training, and easily 
replaceable parts.

• High quality components designed for long-life

• Unique dual-plate design helps prevent weed fouling

• Built-in on-site diagnostic software and remote alerts

•  Control and meter components easily accessible for visual inspection

BladeMeter™ components

Local user interface

Keypad and display

Submersible motor housing

Unique low head loss design
Traditional butter�y valves use a circular disc in the 
�ow path to control �ow though the conduit. This 
creates substantial �ow disturbance, resulting in head 
loss, particularly at lower �ow rates when the valve 
is only open by a small amount. Many valves are 
inherently unstable at lower opening angles, which 
limits their ability to precisely control �ows. The disc 
also forms an obstruction upon which debris can 
easily become wedged.

The BladeMeter’s unique dual-plate design provides 
excellent hydraulic performance, minimizing �ow 
disturbance and maximizing �ow capacity. The 
controlplates sit downstream of the �ow path and 
their contoured surfaces promote a smooth and 
symmetrical �ow pro�le, making it ideal for gravity 
applications where it is essential to minimize head loss.

Additionally the dual plate design minimizes 
the opportunity for weeds and other debris to 
accumulate and clog the meter.

Traditional valve (Plan view)

BladeMeter™ (Plan view)   
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SCADAConnect® software

Traditional valve 
designs, such as 
butter�y valves 
cause swirling 
eddies resulting 
in friction losses 
and create an 
obstruction for 
weeds and other 
debris to catch on

The BladeMeter’s 
control plates 
have been 
designed 
to minimize 
head loss by 
maintaining a 
uniform �ow 
pro�le

Control pedestal

1  Antenna

2  Solar panel

3  Hinged mast

4    Secure controller housing 
with LCD display

Meter/control unit

5    Motor housing with 
integrated water  
detection sensor

6  Drive shaft

7  Shaft cover

8  Actuator arms

9  Control plate

10  Foot

11  Seals

12  Sonaray sensors

13  Pipe-not-full sensor



Sonaray® �ow measurement technology
The BladeMeter employs Rubicon’s Sonaray cross-path ultrasonic �ow 
measurement technology. Four transducers on a horizontal plane send 
and receive ultrasonic pulses to determine velocity by measuring the 
transit time taken for the pulses to travel between transducers.

Cross-path measurement means that the control valve can be located 
directly downstream from the measurement area without a�ecting 
accuracy. It also eliminates the need for �ow pro�le calibrations that are 
required for single-point, single-path and doppler �ow meters.

The BladeMeter also has a downward facing transducer to verify that the 
pipe is completely full, eliminating �ow measurement error caused by 
partially full conduits.

The BladeMeter’s Sonaray technology enables it to measure to within 
±2.5% at �ow rates ranging from 0.4 to 20 cfs.

Speci�cations subject to change

BladeMeter™ speci�cations

Cross-path measurement (Plan view of measurement plane) 

Pipe-not-full sensor (Side view)

Four transducers 
implement cross-
path transit time 
measurement to sample 
the velocity �eld.

A downward-facing 
transducer transmits a 
signal which re�ects o� 
the bottom of the meter 
pipe. Any air in the to  
of the pipe prevents 
transmission and 
reception of the signal 
triggering an alarm.
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BladeMeter™ �ow measurement accuracy
(2’ BladeMeter prototype relative to ABB Magmaster at Rubicon hydraulics laboratory)

General

K-factor  
(head loss coe�cient)

1.0 The BladeMeter’s head loss characteristics are similar to those of a 
normal pipe exit

Data interface Local display (4 line LCD), Modbus serial data interface

Units of measurement User de�nable (metric/imperial (US))

Keypad  language English, Spanish, French, Chinese and Italian

Data tags 140+ available for integration into SCADA systems

Data storage All volumetric usage is accumulated and backed up internally in  
non-volatile memory

Not full alarm Alarm indicates when pipe is not full

Control Local or remote via SCADA

Drive mechanism Opposing thread nut and shaft system

Electronics SolarDrive® power management and control technology housed in the 
local control pedestal. Each unit passes a 12 hour heat pre-stress and 
100% functional test.

Motor Brushless 12V DC

Valve position Hall e�ect sensor

Seal performance Less than 0.1 gallons / minute / foot of seal (exceeds AWWA C513 standard)

Actuation options 12V DC powered (solar); 120-240V AC powered

Typical stroke time 4-5 minutes

Enclosure rating NEMA 6

Flow measurement

Flow measurement range 0.4 to 20 cfs

Technique Cross-path ultrasonic transit-time

Transit time 
measurement resolution

100 picoseconds

Measurement frequency 0.5 seconds

Accuracy ±2.5% 
† Accuracy of 2’ BladeMeter veri�ed by Rubicon Hydraulics Laboratory, 
February 2014

Velocity measurement 
range

Accuracy listed above is achieved at �ow velocities greater than 1” per 
second

Sensor quantity 5 ultrasonic transducers

Calibration method Factory pre-calibrated with simple in-�eld veri�cation process

Material

Meter body Marine grade aluminum

Valve Die cast aluminum

Hardware Stainless steel

Drive shaft Stainless steel

Drive nuts Phosphor bronze

Seals EDPM rubber (Durometer 50 (Shore A))

Transducer housing Injection moulded xenoy

Power

Power supply 12V sealed gel lead acid battery charged from solar panel or AC line power

Solar panel 85W monocrystalline

Batteries 2 or 3 12V 28 Ah sealed gel lead acid with temperature sensor  
(~5yr life, provides ~5 days of operation without solar or AC line power)

Communications

Protocols Modbus, DNP3, MDLC



Dimensions Front, rear and side views
Model A B C D E F Weight

in in in in in in lbs

BM-2 51 46 18 30 32 24 265
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S-

BM
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About Rubicon Water
Rubicon Water delivers advanced technology that optimizes gravity-fed 
irrigation, providing unprecedented levels of operational e�ciency and 
control, increasing water availability and improving farmers’ lives.

Founded in 1995, Rubicon has more than 20,000 gates installed in  
TCC systems in 10 countries.

A  Height
B Length
C  Min height from structure �oor
D  External diameter (excluding �ange)
E  External diameter (including �ange)
F  Internal diameter

www.rubiconwater.com

© 2014-2017 Rubicon Water. RUBICON logo, BladeMeter, SCADAConnect, SolarDrive, Sonaray, 
TCC and Total Channel Control are trademarks and service marks, or registered trademarks and 
service marks of Rubicon Water or its a�liates in Australia, the United States of America and other 
jurisdictions. Systems, components, methodologies and software supplied by Rubicon Water may 
be the subject of patent and design rights in Australia and elsewhere.
California Contractor’s License Number 984209.

1501 S. Lemay Avenue 
Suite 101 
Fort Collins, CO 80524

615 Kansas Avenue, Unit B 
Modesto, CA 95351

Toll free: 1 877 440 6080 
Telephone: +1 970 482 3200 
Fax: +1 970 482 3222 
inquiry@rubiconwater.com

415 W Aten Road 
Imperial, CA 92251

Installation options

Pipe network turnout

Canal turnout
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1 Introduction 

1.1 Purpose of Drought Management Plan 
 
On April 1, 2015 Governor Brown signed Executive Order B-29-15, directing agricultural water 
suppliers to prepare an Agricultural Water Management Plan which consists of two parts: 1) a 
Drought Management Plan, and 2) a Quantification of Water Demands.  The purpose of the 
drought management plan is to detail how water suppliers prepare for droughts and manage water 
supplies and allocations during drought conditions. This document is intended to serve as the 
additional documentation that Stockton East Water District (SEWD) must include with the United 
States Bureau of Reclamation (USBR) water management plan and submit to the California 
Department of Water Resources (DWR) to document compliance with specified requirements of 
the Executive Order. 
 
As a Central Valley Project contractor, the District is required by USBR to prepare a water 
management plan in accordance with USBR criteria. SEWD’s current USBR-approved plan was 
prepared under USBR’s 2011 Standard Criteria. The District also prepares annual updates each 
year in compliance with the USBR criteria. 
 
Senate Bill X7-7 (SBx7-7), the Water Conservation Act of 2009, mandated water conservation 
and measurement and reporting activities for certain agricultural water suppliers, including the 
preparation of water management plans. The provisions of SBx7-7 were incorporated in 
California Water Code §10828, which now allows agricultural water suppliers subject to the 
USBR water management plan process to submit their current accepted plan along with 
additional documentation to DWR to meet SBx7-7 requirements.  SEWD prepared and submitted 
this additional documentation to DWR under Attachment R of the 2014 USBR Plan.  Subject to 
Executive Order B-29-15, a Drought Management Plan must also accompany the USBR water 
management plan when submitted to the DWR as part of the Agricultural Water Management 
Plan.  In addition, Executive Order B-29-15 requires the submission of water supply and demand 
data for 2013-2015. 

1.2 District Background 
 
Stockton East Water District, as currently structured, was formed in 1948 under the 1931 Water 
Conservation Act of the State of California.  As such, SEWD is responsible for acquiring a 
supplemental water supply and developing water use practices that would secure a balance 
between the District’s surface water and its customer’s groundwater supplies.  
 
From 1948 to 1963, the District focused its efforts on water resource planning by evaluating 
groundwater conditions and determining requirements for supplemental water.  These intensive 
efforts by the District and other local agencies resulted in the construction of New Hogan Dam in 
1964.  The reservoir is owned and operated by the United States Army Corps of Engineers 
(USACE).  The District’s first supply of supplemental surface water was obtained through a 
contract with Reclamation, and a final agreement in 1970, which guaranteed 56.5% of New 
Hogan Reservoir’s yield to the District, was put in place between SEWD and the Calaveras 
County Water District.  SEWD is also the reservoir water master. 
 
In 1971 by Special Act of the Legislature, District boundaries were expanded to include the entire 
Stockton urban area, and plans were initiated for a 30 million gallon per day drinking water 
treatment plant. In 1975, a District-wide election resulted in the approval of a $25 million bond to 
fund the new plant. The Dr. Joe Waidhofer Water Treatment Plant (DJW WTP) was constructed 
in 1977 and began operation in 1978. In 1979, the Independent Benefit Commission concluded 
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that the new drinking water treatment plant was a benefit to Stockton’s planning areas. In 2005, 
annexed an additional 27,000 acres into the district. Today, SEWD’s area encompasses 
approximately 143,300 acres. 
 
From its formation until 1962, the District’s basic financial structure was dependent upon 
property taxes. In 1963, the Governor of California signed a bill establishing the District’s right to 
levy groundwater use fees and surface water charges. The District used the additional revenue to 
contract for New Hogan water. About this time, SEWD began registering wells within the 
district, while check dams were built on the Calaveras River and Mormon, and Mosher Sloughs 
to control surface irrigation water and promote groundwater recharge. The District also became 
actively involved in the pursuit of projects to mitigate significant groundwater issues, which 
included declining aquifer levels, pumping depressions under urban Stockton, and the continuing 
threat of saline intrusion in wells near the Delta. 
 
Since its inception, SEWD has actively sought supplemental surface water from the American 
River via the Folsom South Canal. Reclamation directed the District to the Stanislaus River when 
they were applying for the water permits for New Melones Reservoir. Since the mid-1990’s, 
SEWD has been receiving surface water supplies from the Stanislaus River to supplement its 
Calaveras River supply.  SEWD is currently attempting to secure the right to divert a portion of 
the flood flows from the Calaveras River, and from Littlejohn, Shirley, Hood, and Rock Creek 
that can utilize the existing New Melones conveyance facilities..  The goal of this pursuit is to 
provide the sources of water needed to fully address the overdraft condition of the Eastern San 
Joaquin County Groundwater Basin.  
 
Recently, East Bay Municipal Utility District built a costly alternative to their right to American 
River water diverted into the Folsom South Canal.  This Freeport Regional Water Project was 
completed in 2010.  San Joaquin County continues to pursue a permit for a portion of the 
American River flows.  Conveying these flows into San Joaquin County could occur by wheeling 
through the Freeport Project or by completion of the Folsom South Canal. 
 
In 1983, SEWD and Central San Joaquin Water Conservation District (CSJWCD) contracted with 
Reclamation for allocation of 75,000 and 80,000 acre-feet, respectively, from the New Melones 
Reservoir.  This is known as the District’s Central Valley Project contract.  That same year, 
SEWD expanded its surface water distribution system for irrigation water by constructing a 
16,000 gallon-per-minute diversion from Calaveras River and Mormon Slough to Potter Creek  
Under current Reclamation operation of New Melones, SEWD and CSJWCD are provided up to 
155,000 acre-feet of water from New Melones annually. 
 
In 1997, SEWD entered into a water transfer agreement with Oakdale Irrigation District (OID) 
and South San Joaquin Irrigation District (SSJID).  This agreement allocates 8,000 to 30,000 
acre-feet annually, based on New Melones storage and inflow as of April 1 of each year. The OID 
& SSJID contract period for the allocation of New Melones water to SEWD ended in 2009. This 
Agreement and shared ownership of Goodwin Dam have led to many opportunities for 
cooperative efforts to protect water rights and contracts of the Stanislaus River. 
 
In 2001, SEWD completed the Farmington Groundwater Recharge and Seasonal Habitat Study in 
conjunction with the United States Army Corps of Engineers and other local agencies.  The 
Farmington Study identified areas suitable for recharge and seasonal habitat development, 
evaluated recharge techniques, conducted pilot recharge tests, developed a final report and 
recharge guide, and recommended an implementation strategy for the phased Farmington 
Program. 
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In 2003, the District completed the Pilot Phase of the Farmington Program, which consists of 60 
acres of recharge ponds and fields adjacent to the Dr. Joe Waidhofer Drinking Water Treatment 
Plant.  The Demonstration Phase, which began in 2003, will investigate and construct up to 1,200 
acres of recharge ponds and fields.  To date, over 13 sites have been investigated and two sites are 
moving forward to a demonstration study.  In 2006, construction began on another 30-acre 
recharge site at the drinking water treatment plant. 

2 Water Shortage Allocation Practices and Policies 
 

2.1 Current Practices and Policies 

SEWD maintains Board adopted rules, ordinances, and regulations that govern water diversions, 
measurements, rates and rights.  Full text on this information is explained in detail in Appendix F 
of the approved Reclamation Water Management Plan. 

Riparian right users have first call on up to 13,000 acre-feet of water from New Hogan Reservoir. 
Through contract, the urban area is guaranteed 20,000 ac-ft of water, if supplies are available. 
Water is then allocated to all other surface water users. The agricultural water shortage plan for 
dry year or drought conditions is described below. 

As Water Master of New Hogan Reservoir, SEWD assesses the water supply by April of each 
year. A sufficient volume to supply enough water for a full irrigation season is 152,000 to 
161,000 acre-feet based on an irrigation demand of 3 feet per acre and the number of acres under 
cultivation. SEWD generally has sufficient water to withstand two to three dry years. If a water 
year has been identified as a dry year, SEWD asks its customers for voluntary reductions in use. 
If a second subsequent year is identified as a dry year, SEWD still requests voluntary reductions, 
but identifies these reductions as critical. A third subsequent dry year may result in continued 
voluntary reductions, or may require mandatory reductions—SEWD makes this determination at 
the beginning of the water year. The district informs its customers of the available water supply, 
and any need for reductions, through its newsletter, as well as postcard reminders and the SEWD 
website. A final option is to allow diversions only by riparian users and the water treatment plant. 

In all water years, SEWD requests that its customers call the district in advance of diverting 
water, so that SEWD can adjust releases at the dam. Customers are asked to provide the following 
information 24 hours in advance of the diversion: location of diversion, name of owner or 
operator, beginning diversion time, pumping rate, and ending diversion time. In non-dry years, 
this request is voluntary. In dry years, the advance notice is mandatory, and the district may 
enforce penalties on customers who do not advise the district prior to their water use.  
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3 Drought Management Plan 
 

3.1 Hydraulic Levels or Conditions 

Urban and agricultural water users in the SEWD rely on a combination of surface water and 
groundwater to meet their water demands.  As such, SEWD manages the surface water and 
groundwater supplies in its service area conjunctively.  Since its inception, SEWD has 
aggressively sought to acquire supplemental surface water supplies for its customers and has been 
proactive in developing programs to augment and protect its service area groundwater. 

SEWD obtains its annual surface water supply from two different sources (contractual 
agreements):  New Hogan Reservoir and New Melones Reservoir.  Water obtained from New 
Hogan Reservoir is distributed within SEWD by its New Hogan Water Conveyance System.  
Similarly, water obtained from New Melones Reservoir is distributed within SEWD by its New 
Melones Water Conveyance System.  In general, most of the surface water used for agricultural 
irrigation in SEWD originates from New Hogan Reservoir.  The balance of the agricultural water 
demands not met by available surface water each year is satisfied with pumped groundwater.  The 
following sections provide a brief description of SEWD’s conjunctive management of its surface 
water and groundwater supplies with respect to dry water years and long-term drought conditions. 

New Hogan Reservoir Surface Water Supply 

The New Hogan Reservoir has a capacity of 317,100 acre-feet (AF) and a 10-year average 
storage of 152,662 AF.  Riparian water rights holders on the Calaveras River below New Hogan 
Dam have first priority for taking and using water from the Calaveras River.  Annual riparian 
water use is estimated to be about 13,000 AF.  The City of Stockton has a firm supply of 20,000 
AF from the New Hogan Reservoir.  The estimated total annual irrigation volume required to 
meet the agricultural water demands in SEWD range from 152,000 AF – 161,000 AF.  The total 
annual supply available to SEWD and Calaveras County Water District during normal water 
years is about 84,100 AF.  The annual use by Calaveras County Water District is typically 
between 3,500 to 3,700 AF.  Therefore, in normal water years SEWD can rely on an annual 
supply of about 80,000 AF which is equivalent to the reservoir’s operational safe yield.  As the 
Water Master, SEWD assesses the water supply in New Hogan Reservoir by April of each year 
and determines how much water from the reservoir is available for sale to farmers in its service 
area.   

New Melones Reservoir Surface Water Supply 

As mentioned previously, SEWD contracted with USBR in 1983 for an annual allocation of 
75,000 AF from the New Melones Reservoir.  Annual water allocation amounts to SEWD are 
determined by USBR and are based on its March-September water forecast inflow and the 
February end-of-month storage in New Melones Reservoir each year and the terms of SEWD’s 
long-term contract with USBR.  Due to environmental flow requirements on New Melones 
Reservoir, annual allocations to SEWD from New Melones Reservoir have fluctuated from year-
to-year from full allocation to zero allocation.   

Groundwater Supply 

The boundaries of SEWD are located within the Eastern San Joaquin Groundwater Basin (Basin), 
a subbasin of the greater San Joaquin Valley Groundwater Basin.  During the 2010 water year, 
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agricultural groundwater pumping accounted for more than 90 percent of the irrigation 
requirement to satisfy crop water demands in SEWD.  Long-term dependence of farmers on 
groundwater as the primary source of irrigation water has led to significant overdraft conditions 
in eastern San Joaquin County and a large groundwater depression east of Stockton.   

To address the overdraft conditions and to improve water supply reliability in the region, the 
Eastern San Joaquin County Groundwater Basin Authority (GBA) was formed in 2001 as a joint 
powers authority comprised of the agencies (including SEWD) overlying the Basin.  In 2005, 
SEWD adopted the Eastern San Joaquin Groundwater Basin Groundwater Management Plan 
prepared by the North-eastern San Joaquin County Groundwater Banking Authority.  The plan 
objectives are to review existing groundwater management policies and programs in eastern San 
Joaquin County, and develop new policies and programs to ensure the long-term sustainability of 
groundwater resources in this area.   

In 2014, the DWR California Statewide Groundwater Elevation Monitoring (CASGEM) Program 
identified the Eastern San Joaquin Subbasin as a high priority basin in need of a groundwater 
elevation monitoring program to track seasonal and long-term trends in groundwater elevations in 
the Basin.  Early in the development of the CASGEM Program, the San Joaquin County Flood 
Control and Water Conservation District (SJCFCWCD) was designated as the entity to oversee 
groundwater elevation monitoring and reporting on behalf of the GBA.  Currently, SJCFCWCD 
monitors groundwater elevations in 128 wells located throughout the Basin. 

Also in 2014, the California Legislature passed the landmark Sustainable Groundwater 
Management Act (SGMA).  Under SGMA, all basins designated as high or medium priority and 
critically overdrafted shall be managed under a groundwater sustainability plan enforced by a 
Groundwater Sustainability Agency (GSA).  In 2016, SEWD adopted a resolution to become the 
GSA under the SGMA requirements for the area of the Basin for which its service area overlies.  
In 2017, SEWD entered into a Joint Powers Agreement (JPA) forming the Eastern San Joaquin 
Groundwater Authority to work to prepare the Groundwater Sustainability Plan for the basin.  
The ultimate objective of the SGMA process and the utility of monitoring data generated by the 
CASGEM Program is for SEWD as the GSA to sustainably manage its groundwater resources; 
while protecting existing surface water and groundwater rights within its boundaries.  The 
structured approach required by the SGMA process will provide SEWD with the authority it 
needs to continue improving its conjunctive management of surface water, and groundwater in its 
service area under increasing uncertainty of future hydrologic conditions in the state (e.g., long-
term droughts, climate change impacts).   

3.2 Stages of Actions 

Riparian right users have first call on up to 13,000 acre-feet of water from New Hogan Reservoir. 
Through contract, the urban area is guaranteed 20,000 acre-feet, if supplies are available. Water is 
then allocated to all other surface water users. The agricultural water shortage plan for dry year or 
drought conditions is described below. 

As Water Master of New Hogan Reservoir, SEWD assesses the water supply by April of each 
year. A sufficient volume to supply enough water for a full irrigation season is 152,000 – 161,000 
acre-feet.  SEWD generally has sufficient water to withstand two to three dry years. If a water 
year has been identified as a dry year, SEWD asks its customers for voluntary reductions in use. 
If a second subsequent year is identified as a dry year, SEWD still requests voluntary reductions, 
but identifies these reductions as critical. A third subsequent dry year may result in continued 
voluntary reductions, or may require mandatory reductions—SEWD makes this determination at 
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the beginning of the water year. The District informs its customers of the available water supply, 
and any need for reductions, through its newsletter, as well as postcard reminders and the SEWD 
website. A final option is to allow diversions only by riparian users and the water treatment plant. 

In all water years, SEWD requests that its customers call the District in advance of diverting 
water, so that SEWD can adjust releases at the dam. Customers are asked to provide the following 
information 24 hours in advance of the diversion: location of diversion, name of owner or 
operator, beginning diversion time, pumping rate, and ending diversion time. In non-dry years, 
this request is voluntary. In dry years, the advance notice is mandatory, and the district may 
enforce penalties on customers who do not advise the district prior to their water use. The 
postcard reminds customers of this penalty. 

3.3 Operational Adjustments 

The mission of SEWD is the management and protection of the groundwater supplies, and to 
provide a reliable supply of surface water to its urban and agricultural customers.  SEWD 
attempts to achieve those goals by managing the surface water and groundwater supplies in its 
service area conjunctively. 

During water years when surface water supplies from the New Hogan and New Melones 
reservoirs are ample, SEWD encourages its agricultural customers to purchase surface water to 
meet their irrigation demands in lieu of pumping groundwater (in-lieu recharge).  SEWD has also 
promoted the use of surface water by expanding its conveyance system into areas of its service 
area where farmers traditionally pump groundwater.  By using available surface water instead of 
pumping, farmers conserve the groundwater in storage that will then be available for use in years 
of limited surface water supply.  In addition to in-lieu recharge, groundwater recharge also occurs 
passively as seepage losses in unlined rivers and canals of the SEWD conveyance system and as 
intentional recharge in percolation basins located on SEWD property.  Operationally, conjunctive 
use management takes advantage of abundant surface water supplies during wet water years to 
decrease groundwater use and increase groundwater recharge, so that increased groundwater 
reserves can be more heavily relied on in dry years, or during long-term drought when surface 
water supplies are chronically limited.   

SEWD operates two intentional recharge projects in particular:  the North Site Groundwater 
Recharge Basins Program and the Farmington Groundwater Recharge Program.  The North Site 
Program consists of a 60-acre recharge site located adjacent to the Dr. Joe Waidhofer Water 
Treatment Plant (DJW WTP).  The recharge site of the Farmington Program is located below the 
Farmington Dam and is also 60-acres in size.  Between 2003 and 2015, SEWD has recharged 
54,889 AF of surface water through these two programs.  SEWD is currently planning to expand 
the North Site Program by the addition of a recently purchased 230-acre parcel located adjacent 
to DJ WTP.  In addition, SEWD continues to seek willing landowners to volunteer the use of 
their land to expand the recharge activities of the Farmington Program.   

In 2003, SEWD received a Proposition 13 Groundwater Recharge Storage Construction Grant for 
the Peters Pipeline portion of the Farmington Groundwater Recharge Program.  The Peters 
Pipeline receives surface water from the Lower Farmington Canal (i.e., part of New Melones 
Water Conveyance System) and conveys it to the recharge site at DJW WTP.  In dry years when 
surface water supplies are limited, the recharged groundwater can be pumped from the site and 
treated for use in the Stockton urban area.  Also, to improve distribution efficiency, SEWD has 
installed a Supervisory Control and Data Acquisition system on its agricultural surface water 
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conveyance system for the purpose of monitoring, and ultimately minimizing any spills or system 
end losses that could occur during any water year type. 

Overall, the recharge programs (in-lieu, conveyance seepage losses, intentional recharge) and 
improvements in conveyance system distribution efficiency (spill reductions, Peters Pipeline) all 
contribute to improving the conjunctive management of surface water and groundwater supplies 
by SEWD. 

3.4 Demand Management 

SEWD makes available several programs to farmers that promote on-farm water conservation and 
water use efficiency.  First, using grant funding from USBR, SEWD has provided on-farm 
irrigation and drainage system evaluations free to its customers, since 1999.  The irrigation and 
drainage system evaluation program is voluntary, but is encouraged and supported by SEWD.  
Second, SEWD makes available real-time and normal irrigation scheduling and crop 
evapotranspiration (ET) information.  A list of crops and crop evapotranspiration (ETc) values 
was compiled specifically for SEWD to provide growers with a resource for irrigation 
management.  Third, SEWD currently offers a Surface Water Incentive Program. This program 
utilizes water pricing to encourage farmers to switch from pumping groundwater to meet their 
crop water demands to purchasing surface water from SEWD.  While not directly lowering on-
farm water use, farmers using surface water when available rather than pumping groundwater 
supports SEWD’s overall mission of protecting basin groundwater resources through conjunctive 
use management.  

3.5 Alternative Water Supplies 

The District provides surface water for both agricultural and urban uses, and encourages the 
continued expansion of surface water diversions instead of pumping groundwater for the benefit 
of the groundwater basin. By providing surface water for agricultural irrigation, the District 
supports a reliable water supply for a San Joaquin County’s agricultural industry. 

From 1948 to 1963, SEWD focused its efforts on water resource planning by evaluating 
groundwater conditions and determining requirements for supplemental water. These intensive 
efforts on the part of SEWD and other local agencies resulted in the construction of New Hogan 
Dam in 1964. SEWD signed a contract for supplemental surface water with the United States 
Bureau of Reclamation in 1970. Also in 1970, SEWD and Calaveras County Water District 
signed a contract, which assigned SEWD 56.5 percent of the yield from New Hogan Reservoir. 

In 1983, SEWD and the Central San Joaquin Water Conservation District contracted with USBR 
for annual allocations of 75,000 and 80,000 acre-feet (ac-ft), respectively, from New Melones 
Reservoir. Also in 1983, SEWD expanded its surface water irrigation capabilities by constructing 
the 12,000 gallons per minute Potter Creek Pump Facility to facilitate diversions from New 
Melones Reservoir.  Construction of the New Melones Conveyance System, in anticipation of a 
new water supply from the New Melones Reservoir, was completed in 1994. 

The New Melones Conveyance System, which supplies water to the Dr. Joe Waidhofer WTP, 
consists, sequentially, of a diversion structure at Goodwin Dam, the Goodwin Tunnel, the Upper 
Farmington Canal, Shirley Creek, Hoods Creek, Rock Creek, the Lower Farmington Canal, and 
Peters Pipeline to the existing 54-inch-diameter Bellota Pipeline, or to the 6-mile Peters Pipeline 
extension. A 78-inch-diameter section of Peters Pipeline extends 3 miles from the terminus of the 
Lower Farmington Canal to the existing 54-inch-diameter pipeline from Bellota to the WTP. 
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Under this Groundwater Recharge Storage Project, SEWD built a six-mile, 60-inch diameter 
extension to the Peters Pipeline.  Construction on the Peters Pipeline Project was completed in 
2006. 

This extension provides water for agricultural irrigation, groundwater recharge, and drinking 
water treatment. In dry years, well water resulting from wet year recharge is pumped into the 
pipeline for use in the Stockton urban area. The availability of both the Bellota Pipeline and the 
Peters Pipeline extension gives SEWD redundancy and flexibility in supplying water to the 
Dr. Joe Waidhofer WTP. This conjunctive use project enables the treatment of a greater 
percentage of available surface water, and benefits the groundwater basin by banking water in-
lieu of pumping it by the construction of the 6-mile extension to the Peters Pipeline. 

Another project, The Farmington Groundwater Recharge Program is led by SEWD, in partnership 
with the Sacramento division of the US Army Corps of Engineers. SEWD created the Farmington 
Groundwater Recharge Program with the intent of replenishing the aquifer to help ensure future 
groundwater supply and protect against further saltwater intrusion. The program primarily 
benefits the regional aquifer, or groundwater basin.  As the program is implemented, local 
groundwater availability and quality will also improve as aquifer levels stabilize. Water quality 
and abundance will also improve in the Calaveras River with the recharging of the groundwater 
aquifer.  

The goal of the program is to recharge an average of 35,000 acre-feet of water annually into the 
Eastern San Joaquin Basin by (1) directly recharging surface water to the groundwater aquifer on 
800 to 1,200 acres of land and, (2) increasing surface water deliveries in-lieu of groundwater 
pumping to reduce overdraft and establish a barrier to saline water intrusion. Spreading water on 
agricultural fields and other recharge basins provides seasonal migratory waterfowl habitat. 

A network of agricultural wells is needed to pump stored surface water from recharge efforts and 
assure reliability of water supply in years when ample surface water is not available. Based on the 
hydrologic history of the region, more average to wet years occur than below average to critically 
dry years. Therefore, over the long-term, if the aquifer is recharged during all average to wet 
years, and groundwater pumping reliance is limited to below average to critically dry years, 
aquifer levels are expected to rise and stabilize. 

The Farmington Groundwater Recharge Program identifies areas suitable for recharge and 
seasonal habitat development, evaluates recharge techniques, and conducts pilot recharge tests. 
SEWD is continuing to identify and develop new recharge sites for this phased program. 
Available surplus water from SEWD’s conveyance systems is diverted into recharge cells at the 
project site. Stored surface water would be pumped from the aquifer for agricultural, municipal, 
and industrial use.  

3.6 Coordination and Collaboration 

Through a web presence and several scheduled publications. SEWD coordinates and collaborates 
with its customers, and surrounding agencies.  SEWD’s website contains contact information 
regarding District staff and programs along with links to support programs for agricultural water 
users.  Specific publications that SEWD publishes include Water Supply Conditions, Dam 
Removal Schedule, Ag Report, Water Rates, High and Dry Book, useful links, and a newsletter. 

The Water Supply conditions provides timely information regarding reservoir conditions at both 
New Hogan and New Melones.  Information includes status of storage and projected storage as 
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information becomes available.  Irrigators in turn use this information to manage their use of 
water.  

3.7 Revenue and Expenditures 

Stockton East Water District charges on a per acre foot basis. As part of its rate structure, the 
District charges a higher rate for surface water than for ground water. Furthermore, the District 
has access for two surface water sources, which are New Melones and New Hogan Dam. During 
2013 and 2014, the District’s surface water supply was fairly constant despite the drought and 
thus revenues were also fairly constant.  

However, in 2015, SEWD received zero allocation from New Melones Reservoir..  As a result, 
surface water deliveries were significantly reduced and consequently total revenues were 
adversely affected by as-much-as 23%.  

The District’s operational expenses have remained relatively constant, and ongoing maintenance 
is performed throughout the year for both surface water conveyance systems. From 2013 thru 
2015, revenues have sufficiently covered operational expenses.  

On an annual basis, the District evaluates the sufficiency of rates as-well-as possible increases 
under its enabling legislation and as otherwise required by California law.  Therefore, the District 
will continue to monitor financial results to anticipate future necessary changes to its rate 
structure. 
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4 2013-2015 Water Supply and Demand Data 
 
As required under Executive Order B-29-15 
 
The following tables provide water supply and use information for SEWD for the period of 2013-
2015.  Table 1 is a rollup of supporting tables based on DWR’s 2015 AWMP Guidebook. 
 
Following Table 1 the supporting tables are listed in numeric order used by DWR. 
 
 
Table 1.  Water budget summary for 2013-2015. 

Water Budget Summary (AF)  

Water Accounting 2013 2014 2015 

1 Water Supplies (refer to Worksheet 47) 227,507 281,631 227,353 

2 Water Uses/Demand (refer to Worksheet 44) 205,202 199,908 190,979 
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Worksheet 21.  Agricultural Crop Data For 2013 

Crop Total 
Acreage 

Total Crop Water 
Needs (AF) 

Walnut 25,169 70,472 
Cherries 11,033 30,893 
Vineyard 4,819 13,492 
Tomatoes 1,168 3,271 
Pasture 1,804 5,052 
Apples 1,037 2,904 
Corn 1,686 4,721 
Other 8,139 21,155 

TOTAL 54,855 151,960 
 

Worksheet 21.  Agricultural Crop Data For 2014 

Crop Total 
Acreage 

Total Crop Water 
Needs (AF) 

Walnut 26,708 74,782 
Cherries 11,021 30,858 
Vineyard 5,174 14,486 
Tomatoes 1,209 3,384 
Pasture 1,760 4,928 
Apples 1,013 2,837 
Corn 1,487 4,164 
Other 8,466 21,536 

TOTAL 56,837 156,975 
 

Worksheet 21.  Agricultural Crop Data For 2015 

Crop Total 
Acreage 

Total Crop Water Needs 
(AF) 

Walnut 28,142 78,797 
Cherries 11,108 31,103 
Vineyard 5,517 15,447 
Tomatoes 1,415 3,962 

Pasture 1,345 3,766 
Apples 1,008 2,821 
Corn 782 2,190 
Other 8,796 22,822 

TOTAL 58,113 160,909 
 
 
 
Worksheet 24.  Environmental Water Uses. not shown – no uses. 
Worksheet 25.  Recreational Water Uses. not shown – no uses. 
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Worksheet 26.  Municipal/Industrial Water Uses (AF) 
Municipal/Industrial 

Entity 
Representative 

Year 
Planning Cycle 

2013 2014 2015 
Municipal Entity   46,087 37,600 2,513 
    3,051 1,781 25,428 
Industrial Entity         
TOTAL   49,138 39,381 27,941 

 
 
 

Worksheet 27.  Groundwater Recharge Water Uses (AF) 

Location/ Groundwater Basin Method of 
Recharge 

Planning Cycle 

2013 2014 2015 
Commitments/Dedicated Percolation 4,104 3,552 2,129 
TOTAL   4,104 3,552 2,129 

 
 
Worksheet 28. Transfers and Exchanges Water Uses. not shown – no uses. 
Worksheet 29. Other Water Uses.  not shown – no uses. 
 
 

Worksheet 40.  Surface Water Supplies (AF) 
Source 2013 2014 2015 
CVP Class 1 Contracts  8,037 8,235 143 
Pre-1914 Rights        
SWP        
Local Surface Water  70,781 62,085 17,189 
Upslope Drain Water        
Transfers & Exchanges        
Recycled Water        
Other [Identify]       
Total 78,818 70,320 17,332 
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Worksheet 41.  Groundwater Supplies Summary For 2013-2015 (AF) 
  2013 2014 2015 

Month Supplier Customers Supplier Customers Supplier Customers 
January         0   
February         0   
March         0   
April         0   
May         184   
June         206   
July         848   
August         949   
September         967   
October         1015   
November         972   
December         841   

sub-total   122,999 
 

126,481 5982 140,357 
Total 122,999 126,481 146,340 

 
 

Worksheet 42.  Effective Precipitation Summary (AF) 
  Planning Cycle 
Month 2013 2014 2015 
TOTAL 25,691 84,829 63,682 
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Worksheet 44.  Quantify Water Use (AF) 
Water Use 2013 2014 2015 

Crop Water Use (Worksheet 21)    
1 Crop Evapotranspiration  151,960 156,975 160,909 

Conveyance & Storage System    2 Leaching    3 Cultural Practices    
4 Conveyance seepage    
5 Conveyance evaporation    
6 Conveyance operational spills    
7 Reservoir evaporation    
8 Reservoir seepage    

Environmental Use (Consumptive)    
9 Environmental use – wetlands (Worksheet 24)    
10 Environmental use – Other (Worksheet 24)    
11 Riparian vegetation (Worksheet 24)    
12 Recreational use (Worksheet 25)    

Municipal and Industrial    
13 Municipal (Worksheet 26) 49,138 39,381  27,941 
14 Industrial (Worksheet 26)    

Outside the District    
15 Transfers or Exchanges out of the service area 
(Worksheet 28)    

Conjunctive Use    
16 Groundwater recharge (Worksheet 27) 4,104 3,552  2,129 

Other (Worksheet 29)    
Subtotal 205,202 199,908 190,979 

 
 
 
  

Worksheet 47.  Quantify Water Supplies (AF) 

Water Supplies Planning Cycle 
2013 2014 2015 

1 Surface Water (Worksheet 40) 78,818 70,320 17,332 
2 Groundwater (Worksheet 41) 122,999 126,481 146,340 
3 Annual Effective Precipitation (Worksheet 42) 25,691 84,829 63,682 
4 Water purchases 

     Subtotal 227,507 281,631 227,353 
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Attachment A 
 

District Rules and Regulations 
 
 

(see Attachment F from the 2014 USBR Plan; note Rule 139 repealed) 
 

and 
 

Revision of Rule 120 
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RULE NO.   120 
ADOPTED:  02/15/1977 
REVISED:  06/24/2014 

 
MANDATORY REQUIRED NOTICE TO DISTRICT BY OWNER OF 

DIVERSION OF STREAM DELIVERED WATER 
 
 Whereas, the Board of Directors hereby finds the necessity to revise Rule No. 120 
by incorporating Rule No. 132 (Stream Diversion Call-In Rule; adopted 04/07/1986) and 
Rule No. 139 (Regulating Waste of Surface Water; adopted 04/21/1992) for the purpose 
of correcting contact information and outlining consequences for failure to follow 
mandatory notification procedures for the diversion of stream delivered water; and  
 

Whereas, the Act authorizes the Board to make such Rules and Regulations as it 
deems necessary and proper for carrying out the provisions of the Act; and  
 

NOW, THEREFORE, THE BOARD OF DIRECTORS OF THE STOCKTON 
EAST WATER DISTRICT HEREBY REVISES RULE NO. 120 AS FOLLOWS: 

 
A. Mandatory Notification Required.  Any person desiring to divert surface water 

provided by the District shall first inform the District at its office (6767 East Main 
Street, Stockton, California), at least forty-eight (48) hours prior to the start of 
such diversion.  The District will receive such notice 7 days a week at the 
following numbers: Monday through Friday (8:00 a.m. to 5:00 p.m.) 209-948-
0333; all other times, 209-469-3335 or online at www.sewd.net. The following 
information must be provided: name, phone number, pump ID number, diversion 
rate, beginning date/time, end date/time and run time. 
 

B. The objective of Paragraph A is to avoid waste of water, which will cause loss of a 
valuable resource in limited supply, affecting the District and all other agricultural 
irrigators in the District, in an amount which cannot be accurately determined but 
shall be conclusively presumed to cause loss of $500 worth of water. 
 

C. For the first such notification failure by any person, such person will be charged 
for $100 worth of water, and such amount will be added to such person’s account 
with the District.  
 

D. For the second such notification failure by any person, that person will be charged 
for $200 worth of water, and such amount will be added to such person’s account 
with the District. 
 
 



E. For the third and any subsequent such notification failure by any person, that 
person will be charged for the full $500 worth of water, conclusively presumed to 
be wasted, and such amount will be added to such person’s account with the 
District. 
 

F. Upon determination of any notification failure, the District shall notify the person 
who failed to follow this Rule. 
 

G. The amount added to such person’s account shall be collected as part of such 
person’s account in the manner provided in the Act. 
 

H. Any person charged under this Rule may appeal to the District’s Board of 
Directors which may waive any charge imposed by this Rule, which would be 
inequitable under the circumstances the Board of Directors determines. 
 

I. Diverters upon request of District shall provide District with a monthly irrigation 
plan to permit District to forecast irrigation demand.  Diverters shall follow the 
plan as closely as possible. 
 

J. Rule Nos. 102, 132 and 139 of this District are hereby repealed. 
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Section 7 

Water Shortage Contingency 
Planning 
This section describes the City’s water shortage contingency planning process and how the City 
responds to water shortages.  The City’s water shortage contingency plan consists of the City’s 
adopted Water Conservation Ordinance (1988) and Water Shortage Emergency Ordinance (1991) in 
the City Municipal Code Section 13.28, provided in Appendix G.  

7.1 Stages of Action 
The City will implement an appropriate water shortage contingency stage based on the City’s water 
supply conditions, as listed for the five stages defined in Table 7-1.  Approximately three months 
prior to the beginning of the water year the City will know its expected purchased water and surface 
water supplies.  Based on the total normal year availability of those supplies combined with the City’s 
groundwater supply the City will determine what water supply stage will apply during the year.  Other 
conditions such as statewide water supply conditions, Governor’s executive orders, and actions by 
surrounding agencies could also have an impact on the stage determined by the City. 
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Table 7-1.  (DWR Table 8-1) 
Retail: Stages of Drought Contingency Plan 

Stage 
Target 

conservation 
(water savings) 

Percent supply 
reduction (numerical 

value as a 
percentage) (a) 

Water supply condition 

Stage 1 Mandatory Water 
Conservation 10% 45 to 50% 

• WID, Delta, and/or North wells capacity 
reduction 

• DWSP issues 
• Intake structure issues 
• SEWD and /or South wells capacity reduction 

Stage 2 Water Shortage 
Emergency 20% 50 to 55% 

• WID, Delta, and/or North wells capacity 
reduction 

• DWSP issues 
• Intake structure issues 
• SEWD and /or South wells capacity reduction 

Stage 3 Water Shortage 
Emergency 30% 55 to 60% 

• WID, Delta, and/or North wells capacity 
reduction 

• DWSP issues 
• Intake structure issues 
• SEWD and /or South wells capacity reduction 

Stage 4 Water Shortage 
Emergency 40% 60 to 65% 

• WID, Delta, and/or North wells capacity 
reduction 

• DWSP issues 
• Intake structure issues 
• SEWD and /or South wells capacity reduction 

Stage 5 Water Shortage 
Emergency 50% 65 to 70% 

• WID, Delta, and/or North wells capacity 
reduction 

• DWSP issues 
• Intake structure issues 
• SEWD and /or South wells capacity reduction 

(a) Percent supply reduction is based on the current normal year supplies and target conservation of 2020 demands. 
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7.2 Prohibitions on End Uses 
The City’s water shortage contingency plan includes mandatory prohibitions on water uses.  DWR 
categorizes the types of restrictions and prohibitions as landscape irrigation, commercial/ 
institutional/ industrial (CII), water features and swimming pools, and other.  A summary of the City’s 
restrictions and prohibitions are provided in Table 7-2. 
 

Table 7-2.  (DWR Table 8-2) 
Restrictions and Prohibitions on End Uses 

Stage Restrictions and prohibitions to end users (from 
drop down list) Additional explanation Penalty, charge, or other 

enforcement? 

All stages Landscape - Restrict or prohibit runoff from landscape 
irrigation  Warning, surcharge, 

disconnection (See Section7.3) 

2,3,4,5 Landscape - Limit landscape irrigation to specific times 
and days 

Prohibit/ restrict landscape 
irrigation except by drip or mist 

systems From May 1 through 
November 1 irrigation is 

prohibited during specific hours 
and days 

Warning, surcharge, 
disconnection (See Section7.3) 

2,3,4,5 Landscape - Other landscape restriction or prohibition Prohibit irrigation runoff or 
waste at all times 

Warning, surcharge, 
disconnection (See Section7.3) 

All stages  CII - Restaurants may only serve water upon request 

CII water use prohibitions are 
requested in State 1 and 

enforced in Stage 2 and later. 
In all stages from May 1 to 

November 1 restaurant owners 
are not to serve water unless 
requested by the customer. 

Warning, surcharge, 
disconnection (See Section7.3) 

All stages  Water Features - Restrict water use for decorative water 
features, such as fountains 

Use of water in ornamental 
fountains in public and 

commercial establishments 
shall be prohibited unless the 

water is recirculated. 

Warning, surcharge, 
disconnection (See Section7.3) 

All stages  Pools - Allow filling of swimming pools only when an 
appropriate cover is in place 

It is prohibited in all stages to 
drain or refill existing swimming 
pools, except for protection of 

public health and safety.   

Warning, surcharge, 
disconnection (See Section7.3) 

All stages  Other - Customers must repair leaks, breaks, and 
malfunctions within 48 hours  Warning, surcharge, 

disconnection (See Section7.3) 

All stages 
(May 1 to 
Nov 1) 

Other - Require automatic shut off hoses 

In all stages customers must 
use automatic shutoff hose 

nozzles and repair leaks, 
breaks, and malfunctions in a 

timely manner. 

Warning, surcharge, 
disconnection (See Section7.3) 

2, 3, 4, 5 Other - Prohibit use of potable water for construction 
and dust control 

In stages 2, 3, 4, and 5, water 
use for dust control is 

prohibited.   

Warning, surcharge, 
disconnection (See Section7.3) 

2, 3, 4, 5 Other 

Use of potable water from any 
fire hydrant for use other than 
suppression purposes or with 

permit 

Warning, surcharge, 
disconnection (See Section7.3) 
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7.3 Penalties, Charges, Other Enforcement 
Whenever the City becomes aware of a person violating, causing, or permitting a violation of the 
prohibitions presented in Table 7-2, a notice shall be provided that describes the nature of the 
violation and order that said violation be corrected within a stated period.  Upon occurrence of a 
second violation or failure to correct the initial violation, a second notice shall be served ordering 
immediate correction and imposing a surcharge of $100 per day for each day the violation 
continues.  The Director may issue an order to cease and desist until appropriate remedial actions 
are taken.  A violation shall constitute an offense in addition to surcharges and disconnection 
procedure. 

7.4 Consumption Reduction Methods 
Consumption reduction methods are actions taken by the City to reduce water demand within the 
service area, whereas prohibitions, addressed in Section 7.2 limit specific uses of water.  All 
connections in the City service area are metered. Actual reductions in water use can be monitored as 
necessary to achieve the goals of the demand reduction program implemented during water 
shortages.  During Stage 1 the City increases its public outreach and drought awareness in order to 
communicate voluntary (Stage 1) and mandatory (Stages 2, 3, and 4) reduction targets to retail 
customers. 

Table 7-3 summarizes the City’s consumption reduction methods to reduce water demand in the 
service area.   

 

Table 7-3. (DWR Table 8-3) Retail Only: Stages of Water Shortage Contingency Plan - Consumption Reduction Methods   

Stage 

Consumption reduction methods by water supplier 
DDrop down list 

These are the only categories that will be accepted by the 
WUE data online submittal tool  

Additional explanation or reference  
(optional) 

1  Expand public information campaign   

1   Offer water use surveys   

2  Decrease line flushing    

1  Reduce water system loss   

2 Implement or modify drought rate structure or surcharge In process 

 

7.5 Determining Water Shortage Reductions 
Since the COSMUD service area is fully metered, reductions in water use can be quantified and 
compared with previous years’ water use. 

7.6 Revenue and Expenditure Impacts 
The City maintains an adequate operational reserve to protect against a temporary water shortage.  
The City is in the process of developing a drought rate structure.  The City’s proposed updated rate 
structure includes a schedule of drought rates. The goal of drought rates is to recover the temporary 
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loss of revenue due to reduction of water sales during a period of drought.  The City Council adopted 
a resolution approving a Proposition 218 Public Notice and Protest Hearing to occur in June 2016.  

7.7 Resolution or Ordinance 
The City’s water shortage contingency plan consists of the City’s adopted Water Conservation 
Ordinance (1988) and Water Shortage Emergency Ordinance (1991) in the City Municipal Code 
Section 13.28, provided in Appendix G.  

7.8 Catastrophic Supply Interruption Plan 
Water shortage emergency response is coordinated with the County’s Advisory Water Commission.  
Actions to be taken in the event of loss of water facilities are incorporated into the City’s Emergency 
Plan.  The City’s response planning includes the use of standby generators, water purification 
supplies and equipment, emergency drinking water storage, and water trucks.  Water storage, 
treatment, and pumping facilities have been constructed to meet earthquake safety standards and 
are inspected regularly.  The City has entered into a Memorandum of Understanding (MOU) with Cal 
WARN for mutual aid and assistance during times of emergency. 

7.9 Three-Year Minimum Water Supply 
An estimate of the minimum water supply for 2016, 2017, and 2018 is based on the combined 
availability of all water sources available during the City’s historical multiple-dry year sequence, 
2013, 2014, and 2015. 

 
Table 7-4.  (DWR Table 8-4) Retail: Three-Year Minimum Water Supply, ac-ft/yr 

 2016 2017 2018 

Available water supply 69,200  69,200  65,200  
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Chapter 8 
Water Shortage Contingency Planning 

This chapter describes the water shortage contingency plan for the Stockton District. The 
water shortage contingency plan includes the stages of response to a water shortage, 
such as a drought, that occur over a period of time, as well as catastrophic supply 
interruptions which occur suddenly.  The primary objective of the water shortage 
contingency plan is to ensure that the District has in place the necessary resources and 
management responses needed to protect health and human safety, minimize economic 
disruption, and preserve environmental and community assets during water supply 
shortages and interruptions. 

Rule 14.1, as filed with the California Public Utilities Commission (CPUC), serves as Cal 
Water’s Water Shortage Contingency Plan (WSCP) and includes Mandatory Staged 
Restrictions of Water Use.  In the event that more stringent measures are required, Cal 
Water may request the addition of Schedule 14.1 which includes Staged Mandatory 
Water Use Reductions. 

On April 1, 2016, Cal Water filed its current Schedule 14.1 with the California Public 
Utilities Commission (CPUC).9 The Schedule lays out the staged mandatory reductions and 
drought surcharges associated with Cal Water’s Water Shortage Contingency Plan. This 
filing is consistent with Resolution W-5034, adopted by the Commission on April 9, 2015, 
ordering compliance with requirements of the State Water Resources Control Board 
(SWRCB).  

Schedule 14.1 is an extension of the Water Shortage Contingency Plan provided in Rule 
14.1.  The information presented in this chapter, is based on the current versions of both 
Rule 14.1 and Schedule 14.1 which are based, in part, on the specific SWRCB requirements 
associated with the Governor’s Executive Order requiring statewide cutbacks to address 
the unprecedented drought.  

8.1 Stages of Action 

Table 8-1 defines the four stages of action in Cal Water’s WSCP.  

                                                      
9 Schedule 14.1, along with the underlying Cal Water Rule 14.1 are included as Appendix J. 



California Water Service  
2015 Urban Water Management Plan 

Stockton District 

 
Printed 6/17/2016 

 
 

 
Page 80 

 

Table 8-1 Retail: Stages of WSCP 

Stage  
Complete One or Both 

Percent Supply 
Reduction1 Water Supply Condition  

  numerical value as percent narrative description 

1 Up to 10%  Minimal shortage 

2 Up to 20% Moderate shortage 

3 Up to 35% Severe shortage 

4 Greater than 35% Critical shortage 
1 One stage in the WSCP must address a water shortage of 50%. 

8.2 Prohibitions on End Uses 

Except where necessary, to address an immediate health or safety need, or to comply 
with a term or condition in a permit issued by a state or federal agency, customers are 
prohibited, at all times, from using potable water for the following actions, as each is 
declared a non-essential, wasteful use of water:  

1. Use of potable water through a broken or defective plumbing fixture or irrigation 
system when Cal Water has notified the customer in writing to repair the broken or 
defective plumbing fixture or irrigation system, and the customer has failed to effect 
such repairs within seven (7) business days of receipt of such notice; 

2. The application of potable water to landscapes in a manner that causes runoff such 
that water flows onto adjacent property, non-irrigated areas, private and public 
walkways, roadways, parking lots, or structures; and, 

3. The use of a hose that dispenses potable water to wash vehicles, including cars, trucks, 
buses, boats, aircraft, and trailers, whether motorized or not, except where the hose 
is fitted with a shut-off nozzle or device attached to it that causes it to cease 
dispensing water immediately when not in use. 

Restrictions of water use by Stage of the Water Shortage Contingency Plan are included 
in Table 8-2. 
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Table 8-2 Retail: Restrictions and Prohibitions on End Uses  

Stage   Restrictions and Prohibitions on 
End Users                         

Additional Explanation or 
Reference  
(optional) 

Penalty, 
Charge, or 

Other 
Enforcement?  

1 Landscape - Limit landscape 
irrigation to specific days 

Limited to no more than 3 
days per week Yes 

1 Landscape - Limit landscape 
irrigation to specific times Limited to 8 am and 6pm Yes 

1 
Other - Customers must repair 
leaks, breaks, and malfunctions in 
a timely manner 

Must be repaired within 5 
business days Yes 

1 Landscape - Restrict or prohibit 
runoff from landscape irrigation   Yes 

1 Landscape - Other landscape 
restriction or prohibition 

Prohibit application of 
potable water to outdoor 
landscapes within 48 
hours of measurable 
rainfall. 

Yes 

1 Other - Require automatic shut off 
hoses   Yes 

1 Other - Prohibit use of potable 
water for washing hard surfaces  Yes 

1 Other 

Limits filling ornamental 
lakes or ponds; prohibit 
use of potable water in a 
water feature except 
where the water is 
recirculated 

Yes 

2 Landscape - Limit landscape 
irrigation to specific days 

Limited to no more than 3 
days per week Yes 

2 Landscape - Limit landscape 
irrigation to specific times Limited to 8 am and 6pm Yes 

2 
Other - Customers must repair 
leaks, breaks, and malfunctions in 
a timely manner 

Must be repaired within 3 
business days Yes 

2 Landscape - Restrict or prohibit 
runoff from landscape irrigation   Yes 

2 Landscape - Other landscape 
restriction or prohibition 

Prohibits irrigation of 
ornamental turf on public 
street medians with 
potable water; prohibit 
application of potable 
water to outdoor 

Yes 
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Table 8-2 Retail: Restrictions and Prohibitions on End Uses  

Stage   Restrictions and Prohibitions on 
End Users                         

Additional Explanation or 
Reference  
(optional) 

Penalty, 
Charge, or 

Other 
Enforcement?  

landscapes within 48 
hours of measurable 
rainfall. 

2 CII - Lodging establishment must 
offer opt out of linen service   Yes 

2 CII - Restaurants may only serve 
water upon request  Yes 

2 Other - Require automatic shut off 
hoses   Yes 

2 Other - Prohibit use of potable 
water for washing hard surfaces  Yes 

2 Other 

Limits filling ornamental 
lakes or ponds; prohibit 
use of potable water in a 
water feature except 
where the water is 
recirculated 

Yes 

3 Landscape - Limit landscape 
irrigation to specific days 

Limited to no more than 2 
days per week Yes 

3 Landscape - Limit landscape 
irrigation to specific times Limited to 8 am and 6pm Yes 

3 
Other - Customers must repair 
leaks, breaks, and malfunctions in 
a timely manner 

Must be repaired within 2 
business days Yes 

3 Landscape - Restrict or prohibit 
runoff from landscape irrigation   Yes 

3 Landscape - Other landscape 
restriction or prohibition 

Prohibits irrigation of 
ornamental turf on public 
street medians with 
potable water; prohibit 
application of potable 
water to outdoor 
landscapes within 48 
hours of measurable 
rainfall. 

Yes 

3 CII - Lodging establishment must 
offer opt out of linen service   Yes 

3 CII - Restaurants may only serve 
water upon request  Yes 
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Table 8-2 Retail: Restrictions and Prohibitions on End Uses  

Stage   Restrictions and Prohibitions on 
End Users                         

Additional Explanation or 
Reference  
(optional) 

Penalty, 
Charge, or 

Other 
Enforcement?  

3 Other - Require automatic shut off 
hoses   Yes 

3 Other - Prohibit use of potable 
water for washing hard surfaces 

Prohibits use of potable 
water for street cleaning 
with trucks except for 
initial wash-down for 
construction purposes if 
street sweeping is not 
feasible 

Yes 

3 Other 

Limits filling ornamental 
lakes or ponds; prohibit 
use of potable water in a 
water feature except 
where the water is 
recirculated 

Yes 

3 
Other - Prohibit use of potable 
water for construction and dust 
control 

Prohibited unless no other 
method or source of 
water can be used 

Yes 

4 Landscape - Prohibit all landscape 
irrigation 

Prohibited except with 
hand-held bucket nozzle 
to maintain trees and 
shrubs. 

Yes 

4 
Other - Customers must repair 
leaks, breaks, and malfunctions in 
a timely manner 

Must be repaired within 1 
business day Yes 

4 Landscape - Restrict or prohibit 
runoff from landscape irrigation   Yes 

4 CII - Lodging establishment must 
offer opt out of linen service   Yes 

4 CII - Restaurants may only serve 
water upon request   Yes 

4 Other - Require automatic shut off 
hoses   Yes 

4 Other - Prohibit use of potable 
water for washing hard surfaces 

Prohibits use of potable 
water for street cleaning 
with trucks 

Yes 

4 Other 
Limits filling ornamental 
lakes or ponds; prohibit 
use of potable water in a 

Yes 



California Water Service  
2015 Urban Water Management Plan 

Stockton District 

 
Printed 6/17/2016 

 
 

 
Page 84 

 

Table 8-2 Retail: Restrictions and Prohibitions on End Uses  

Stage   Restrictions and Prohibitions on 
End Users                         

Additional Explanation or 
Reference  
(optional) 

Penalty, 
Charge, or 

Other 
Enforcement?  

water feature except 
where the water is 
recirculated 

4 
Other - Prohibit use of potable 
water for construction and dust 
control 

No exceptions  Yes 

8.3 Penalties, Charges, Other Enforcement of Prohibitions  

In accordance with Rule 14.1, Cal Water is authorized to take the following actions to 
enforce restrictions of water use that are in effect: 

First Violation:  Cal Water shall provide the customer with a written notice of violation. 

Second Violation:  If Cal Water verifies that the customer has used potable water for non-
essential, wasteful uses after having been notified of the first violation, Cal Water shall 
provide the customer with a second written notice of violation and is authorized to install 
a flow-restricting device on the customer’s service line.   

If Schedule 14.1 is implemented, Cal Water is authorized to take the following actions 
when its personnel verify a customer is using potable water for non-essential, wasteful 
uses. 

First Violation: Cal Water shall provide the customer with a written notice of violation. In 
addition, Cal Water is authorized to take the following actions: 

A. If the customer currently receives service through a metered connection, install a real-
time water measurement device on the customer’s service line and provide the 
customer with access to information from the device. The cost of the device, including 
installation and ongoing operating costs, may be billed to the customer, and 
nonpayment may result in discontinuance of service.  
 

B. If the customer does not currently receive service through a metered connection, 
install a water meter on the customer’s service line, charge the customer for water 
use pursuant to Cal Water’s metered service tariffs and rules, and install a real-time 
water measurement device on the customer’s service line and provide the customer 
with access to information from the device. The cost of the device, including 



California Water Service  
2015 Urban Water Management Plan 

Stockton District 

 
Printed 6/17/2016 

 
 

 
Page 85 

 

installation and ongoing operating costs, may be billed to the customer, and 
nonpayment may result in discontinuance of service. 

Second Violation: If Cal Water verifies that the customer has used potable water for non-
essential, wasteful uses after having been notified of the first violation, Cal Water shall 
provide the customer with a second written notice of violation. In addition to the actions 
prescribed under the first violation above, Cal Water is authorized to take the following 
actions:  

A. Apply the following waste of water penalties, which are in addition to any other 
charges authorized by this Schedule or other Cal Water tariffs.  
 
i. If Stage 1 is in effect, $25   
ii. If Stage 2 is in effect, $50  
iii. If Stage 3 is in effect, $100   
iv. If Stage 4 is in effect, $200  
 

B. At its sole discretion, waive the waste of water penalty if the customer participates in 
a water use evaluation provided by Cal Water and/or provides documentation to Cal 
Water proving that a drip irrigation system, micro spray irrigation system, high-
efficiency sprinkler system, or properly programmed smart irrigation controller has 
been installed, after a notice of violation was delivered, and is in use at the customer’s 
service address.  

Third Violation: If Cal Water verifies that the customer has used potable water for non-
essential, wasteful uses after having been notified of the second violation, Cal Water shall 
provide the first and second violations above, Cal Water is authorized to take the 
following actions:  

A. Apply the following waste of water penalties, which are in addition to any other 
charges authorized by this Schedule or other Cal Water tariffs.   

i. If Stage 1 is in effect, $50 
ii. If Stage 2 is in effect, $100  
iii. If Stage 3 is in effect, $200  
iv. If Stage 4 is in effect, $400  

B. At its sole discretion, waive the waste of water surcharge if the customer participates 
in a water use evaluation provided by Cal Water and/or provides documentation to 
Cal Water proving that a drip irrigation system, micro spray irrigation system, high-
efficiency sprinkler system, or properly programmed smart irrigation controller has 
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been installed, after notice of violations have been delivered, and is in use at the 
customer’s service address. 

Fourth Violation: If Cal Water verifies that the customer has used potable water for non-
essential, wasteful uses after having been notified of the third violation, Cal Water shall 
provide the customer with a fourth written notice of violation. In addition to actions set 
forth in previous violations prescribed above, Cal Water is authorized to install a flow-
restricting device on the customer’s service line.  

Egregious Violations: Notwithstanding the foregoing framework for penalties, customers 
who Cal Water has verified are egregiously using potable water for non-essential, 
wasteful uses are subject to having a flow- restricting device installed on their service line. 
After providing the customer with one notice of egregious violation, either by direct mail 
or door hanger, which documents the egregious use of potable water for non-essential, 
wasteful uses and explains that failure to correct the violation may result in the 
installation of a flow-restricting device on the customer’s service line, Cal Water is 
authorized to install a flow-restricting device on the customer’s service line.  

DROUGHT SURCHARGES 

Cal Water may elect to implement actions such as water budgets with associated 
surcharges through the implementation of Schedule 14.1.  An example of such a program 
is included in Appendix J. 

8.4 Consumption Reduction Methods by Agencies 

Table 8-3 Retail: Stages of WSCP - Consumption Reduction Methods   

Stage Consumption Reduction 
Methods by Water Supplier       Additional Explanation or Reference (optional) 

2 Expand Public Information 
Campaign  

2 Offer Water Use Surveys
Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

2 
Provide Rebates or Giveaways 
of Plumbing Fixtures and 
Devices

Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

2 Provide Rebates for Landscape 
Irrigation Efficiency

Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

2 Decrease Line Flushing  
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Table 8-3 Retail: Stages of WSCP - Consumption Reduction Methods   

Stage Consumption Reduction 
Methods by Water Supplier       Additional Explanation or Reference (optional) 

2 Reduce System Water Loss  

2 Increase Water Waste Patrols  

2 Other

Mandatory water budgets and banking--
Water budgets will be based on a customer’s 
consumption during a historical base period 
and will include a percentage reduction 
designed to meet necessary water-use 
reductions. 

2 
Implement or Modify Drought 
Rate Structure or Surcharge

Drought surcharges charged to customers for each 
unit of water used over the established water 
budget for the billing period.  For Stage 2 
surcharges are two times the highest residential 
tier rate, with exceptions discussed in Section 8.3 

3 Expand Public Information 
Campaign  

3 Offer Water Use Surveys
Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

3 
Provide Rebates or Giveaways 
of Plumbing Fixtures and 
Devices

Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

3 Provide Rebates for Landscape 
Irrigation Efficiency

Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

3 Decrease Line Flushing  

3 Reduce System Water Loss  

3 Increase Water Waste Patrols  

3 Other Mandatory water budgets and banking 

3 
Implement or Modify Drought 
Rate Structure or Surcharge

Drought surcharges charged to customers for each 
unit of water used over the established water 
budget for the billing period.   

4 Expand Public Information 
Campaign  

4 Offer Water Use Surveys
Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 
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Table 8-3 Retail: Stages of WSCP - Consumption Reduction Methods   

Stage Consumption Reduction 
Methods by Water Supplier       Additional Explanation or Reference (optional) 

4 
Provide Rebates or Giveaways 
of Plumbing Fixtures and 
Devices

Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

4 Provide Rebates for Landscape 
Irrigation Efficiency

Offered as part of standard conservation 
program.  Will expand as needed to achieve 
additional savings. 

4 Decrease Line Flushing  

4 Reduce System Water Loss  

4 Increase Water Waste Patrols  

4 Other Mandatory water budgets and banking 

4 Other Mandatory water budgets and banking 

4 
Implement or Modify Drought 
Rate Structure or Surcharge

Drought surcharges charged to customers for each 
unit of water used over the established water 
budget for the billing period.   

NOTES:  The actions included may be implemented through a combination of Rule 14.1 and 
Schedule 14.1 and would be evaluated based on specific need. 

8.5 Determining Water Shortage Reductions 

All customers in the District are metered. The metered demands will be used to monitor 
reductions that result from actions taken by Cal Water when implementing its WSCP. 

8.6 Revenue and Expenditure Impacts 

In 2008 the CPUC allowed for the creation of a Water Revenue Adjustment Mechanism 
(WRAM) and Modified Cost Balancing Accounts (MCBA).  The goals of the WRAM and 
MCBA are to sever the relationship between sales and revenue to remove the disincentive 
to reduce water use.  The WRAM and MCBA are designed to be revenue neutral in order 
to ensure that both the utility and ratepayers are neither harmed nor benefitted.   

During the current drought, the CPUC authorized a memorandum account through 
Resolution W-4976 to track incremental drought-related costs and waste of water 
penalties which may be recovered through rates if deemed appropriate by the 
Commission.   
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8.7 Resolution or Ordinance 

Cal Water is an investor-owned water utility that is regulated by the California Public 
Utilities Commission (CPUC). As such, it does not have the authority to adopt resolutions 
or ordinances. As described above, Rule 14.1, as filed with the California Public Utilities 
Commission (CPUC), serves as Cal Water’s Water Shortage Contingency Plan and includes 
Mandatory Staged Restrictions of Water Use.  In the event that more stringent measures 
are required, Cal Water may request the addition of Schedule 14.1 which includes Staged 
Mandatory Water Use Reductions.  Cal Water will work with local planning and 
enforcement departments to ensure consistency with local resolutions and ordinances. 

8.8 Catastrophic Supply Interruption 

Cal Water has an Emergency Response Plan (ERP) in place that coordinates the overall 
company response to a disaster in any or all of its districts.  In addition, the ERP requires 
each District to have a local disaster plan that coordinates emergency responses with 
other agencies in the area. 

Cal Water also inspects its facilities annually for earthquake safety.  To prevent loss of 
these facilities during an earthquake, auxiliary generators and improvements to the water 
storage facilities have been installed as part of Cal Water’s annual budgeting and 
improvement process. 

During an emergency the District can transfer water through four interconnections to or 
from the neighboring water system owned by the City of Stockton. These 
interconnections can be used to help offset the impact of interrupted service to District 
customers or, being two way connections, these facilities can be used to supply either 
imported water or pumped groundwater from the Stockton District to the City of Stockton 
water system. 

SEWD has emergency backup power generators and will be able to supply normal 
amounts of finished water with their boosters through the 42" transmission main.  Cal 
Water also has backup generators and auxiliary engines at well sites throughout the 
service area.  These will be able to supply 9.2 MGD if a system-wide power failure 
occurs.  An additional backup generator is budgeted for 2010.  These facilities are 
routinely tested, maintained, and replaced when needed.  Cal Water is in process of 
installing additional backup generators at several sites to more adequately meet the 
system demand in the event of a widespread outage. 
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8.9 Minimum Supply Next Three Years 

Table 8-4 provides estimates of total supply volumes that would be produced if the 
hydrology of the multi-year drought period discussed in Chapter 7 were to occur in the 
immediate future. These volumes are equal to the projected 2020 supplies in Table 7-4. 
Since District near-term supplies over a multi-year dry period are projected to be at least 
sufficient to serve demands, it is likely that current supply sources could produce more 
water. Cal Water does not have sufficient information to estimate how much more. 

Table 8-4 Retail: Minimum Supply Next Three Years 

  2016 2017 2018 

Available Water Supply 30,990 29,465 30,883 
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EXECUTIVE SUMMARY 

ES-1. INTRODUCTION 

In 2014, the California legislature enacted the Sustainable Groundwater Management Act (SGMA) in response to continued 

overdraft of California’s groundwater resources. The Eastern San Joaquin Groundwater Subbasin (Eastern San Joaquin 

Subbasin, or Subbasin) is one of 21 basins and subbasins identified by the California Department of Water Resources (DWR) 

as being in a state of critical overdraft. SGMA requires 

preparation of a Groundwater Sustainability Plan (GSP) to 

address measures necessary to attain sustainable conditions in 

the Subbasin. Within the framework of SGMA, sustainability is 

generally defined as long-term reliability of the groundwater 

supply and the absence of undesirable results.  

In 2017, in response to SGMA, the Eastern San Joaquin 

Groundwater Authority (GWA) was formed. A Joint Exercise of Powers Agreement establishes the GWA, which is comprised 

of 15 Groundwater Sustainability Agencies (GSAs): Central Delta Water Agency, Central San Joaquin Water Conservation 

District, City of Lodi, City of Manteca, City of Stockton, Eastside San Joaquin GSA (comprised of Calaveras County Water 

District, Stanislaus County, and Rock Creek Water District), Linden County Water District, Lockeford Community Services 

District, North San Joaquin Water Conservation District, Oakdale Irrigation District, San Joaquin County #1, San Joaquin 

County #2 (with participation from California Water Services Company Stockton District), South Delta Water Agency, South 

San Joaquin GSA (comprised of South San Joaquin Irrigation District, City of Ripon, and City of Escalon), and Stockton East 

Water District. The GWA is governed by a 15-member Board of Directors (GWA Board), with one representative from each 

GSA. The Board is guided by an Advisory Committee, also with one representative from each GSA, that is tasked with making 

recommendations to the GWA Board on technical and substantive matters.  

The Draft Eastern San Joaquin Subbasin GSP has been prepared and is now available for public review and comment. SGMA 

requires development of a GSP that achieves groundwater sustainability in the Subbasin by 2040. The Draft GSP outlines the 

need to reduce overdraft conditions and has identified 23 projects for 

potential development to offset reliance on groundwater to meet current and 

future water demands. Although current analysis indicates that groundwater 

pumping offsets and/or recharge on the order of 78,000 acre-feet per year 

(AF/year) may be required to achieve sustainability, additional efforts are 

needed to confirm the level of pumping reduction and/or recharge required to 

achieve sustainability. These efforts include collecting additional data and a 

review of the Subbasin model, along with other efforts as outlined in the Draft 

GSP. 

ES-2. PLAN AREA 

The GWA’s jurisdictional area is defined by DWR’s 2003 Bulletin 118 and 

updated in 2016 and 2018. The Subbasin underlies the San Joaquin Valley, 

as shown in Figure ES-1. 

  

Critical Dates for the Eastern San Joaquin Subbasin 

• 2020 By January 31: Submit GSP to DWR 

• 2025 Review and update GSP 

• 2030 Review and update GSP 

• 2035 Review and update GSP 

• 2040 Achieve sustainability for the Subbasin 

Figure ES-1: GSP Plan Area within 
the San Joaquin Valley 

https://www.water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management
http://cuyamabasin.org/cuyama-gsa-board.html
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ES-3. OUTREACH EFFORTS 

A stakeholder engagement strategy was developed to 

enable the interests of all beneficial users of 

groundwater in the Subbasin to be considered. The 

strategy incorporated monthly Groundwater 

Sustainability Workgroup (Workgroup) meetings, 

monthly Advisory Committee meetings, monthly GWA 

Board meetings, approximately quarterly informational 

open house events, outreach presentations to 

community groups, and information distribution to 

property owners and residents in the Subbasin. Figure 

ES-2 shows attendees at one of the informational open 

house events conducted during development of the 

GSP. 

The Workgroup was established to encourage active 

involvement from diverse social, cultural, and 

economic elements of the population in the Subbasin. 

The Workgroup members represent large and small 

landowners and growers from different geographic 

locations in the Subbasin, longtime residents,  

representatives from non-governmental 

organizations, disadvantaged community policy 

advocates, and outreach coordinators. Spanish 

translation was provided at informational open house events, creating an opportunity for local Spanish-speaking individuals to 

engage in the GSP development process.  

ES-4. BASIN SETTING 

The Subbasin is located to the west of the San Joaquin 

Delta, and is bounded by the Sierra Nevada foothills to 

the east, San Joaquin River to the west, Dry Creek to the 

north, and Stanislaus River to the south. In the eastern 

portion of the Subbasin, groundwater flows from east to 

west and generally mirrors the eastward sloping 

topography of the geologic formations. In the western 

portion of the Subbasin, groundwater flows eastward 

toward areas with relatively lower groundwater elevation. 

Surface water flows from east to west, with the major 

river systems traversing the Subbasin being the 

Calaveras, Mokelumne, and Stanislaus rivers. Multiple 

smaller streams flow into the San Joaquin River, which 

runs south to north. The location of the Subbasin is 

shown in Figure ES-3.  

  

 

Public Meeting Type Number of 
Meetings 

Eastern San Joaquin GWA Board Meetings 23 

Eastern San Joaquin Advisory Committee Meetings 15 

Groundwater Sustainability Workgroup Meetings 12 

Informational Open House Events 4 

Outreach Presentations to Community Groups 6 

 

 

Figure ES 2 - Informational Open House Events 

Figure ES-3: Basin Setting 
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ES-5. EXISTING GROUNDWATER CONDITIONS 

Groundwater levels in some portions of the Subbasin have been declining for many years, while groundwater levels in other 

areas of the Subbasin have remained stable or increased in recent years. The change in groundwater levels varies across the 

Subbasin, with the greatest declines occurring in the central portion of the Subbasin. The western and southern portions of 

the Subbasin have experienced less change in groundwater levels, in part due to the effects of the San Joaquin Delta and the 

import of surface water for in-lieu use.  

Groundwater quality in the Subbasin varies by location. Areas 

along the western margin have historically had higher levels 

of salinity. Total dissolved solids (TDS), which is a measure of 

all inorganic and organic substances present in a liquid in 

molecular, ionized, or colloidal suspended form, is commonly 

used to measure salinity. The Groundwater Ambient 

Monitoring and Assessment Program (GAMA) includes 

numerous water quality monioring sites in the Subbasin, 

shown in Figure ES-4. Maximum TDS concentrations across 

the Subbasin have been reported as high as 2,500 milligrams 

per liter (mg/L) along portions of the Subbasin’s western 

boundary. California has three secondary maximum 

contaminant level (SMCL) standards for TDS, all based on 

aestheic considerations such as taste and odor, not public 

health cocnerns. These are 500 mg/L (recommended limit), 

1,000 mg,L (upper limit), and 2,500 mg/L (short-term limit). 

The maimum value of 2,500 mg/L exceeds the California 

recommended secondary MCLs. TDS concentrations 

decrease significantly to the east, to typically less than 500 

mg/L (the recommended limit for aethetic considerations). Elevated concentrations of other constituents, such as nitrate, 

arsenic, and point source contaminants are generally localized and not widespread and have not been able to be tied to 

groundwater management activities. 

While the total volume of groundwater in storage in the Subbasin has declined over time, groundwater storage reduction has 

not historically been an area of concern in the Subbasin, as there are large volumes of fresh water stored in the aquifer. The 

total fresh groundwater in storage was estimated as over 50 million-acre-feet (MAF) in 2015. Between 1995 and 2015, the 

amount of groundwater in storage decreased by less than 0.1 percent. As such, there is no expected condition under which 

the colume of stored groundwater poses a cocnern to the Subbasin.  

 

Land subsidence has not historically been an area of concern in the Subbasin, and there are no records of land subsidence 

caused by groundwater pumping in the Subbasin.   

Seawater intrusion is not present in the Subbasin. While the San Joaquin Delta ecosystem evolved with a natural salinity cycle 

that brought brackish tidal water in from the San Francisco Bay, current management practices maintain freshwater surface 

flows through a combination of hydraulic and physical barriers, and alternations to existing channels. However, the GSP 

establishes management criteria to address the potential for future seawater intrusion. 

Interconnected surface waters are surface water features that are hydraulically connected by a saturated zone to the 

groundwater system. If the water table adjacent to a river or stream goes down as a result of groundwater pumping, the river 

or stream may “lose” water to the underlying aquifer. Major river systems in the Subbasin are highly managed to meet instream 

Figure ES-4: GAMA Water Quality  
Sampling Locations 
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flow requirements for fisheries, water quality standards, and water rights of users downstream. Streams identified as losing 

streams will be managed to protect against significant and unreasonable stream depletion.  

ES-6. SUSTAINABLE MANAGEMENT CRITERIA INDICATORS 

SGMA introduces several terms to measure sustainability, including: 

Sustainability Indicators – Sustainability indicators refer to adverse effects caused by groundwater conditions occurring 

throughout the Subbasin that, when significant and unreasonable, cause undesirable results. The six sustainability indicators 

identified by DWR are the following: 

• Chronic lowering of groundwater levels 

• Reduction in groundwater storage 

• Seawater intrusion 

• Degraded water quality 

• Land subsidence 

• Depletion of interconnected surface water 

Sustainability Goal – This goal is the culmination of conditions resulting in a 

sustainable condition (absence of undesirable results) within 20 years. 

Undesirable Results – Undesirable results are the significant and unreasonable 

occurrence of conditions that adversely affect groundwater use in the Subbasin, 

including reduction in the long-term viability of domestic, agricultural, municipal, or 

environmental uses of the Subbasin’s groundwater. Categories of undesirable results 

are shown in the adjacent callout. 

Minimum Thresholds – Minimum thresholds are a numeric value for each 

sustainability indicator and are used to define when undesirable results occur. 

Undesirable results occur if minimum thresholds are exceeded in an established 

percentage of sites in the Subbasin’s monitoring network. 

Measurable Objectives – Measurable objectives are a specific set of quantifiable 

goals for the maintenance or improvement of groundwater conditions.  

The method prescribed by SGMA to measure undesirable results involves setting 

minimum thresholds and measurable objectives for a series of representative wells.  

• Representative wells were identified to provide a basis for measuring groundwater conditions throughout the Subbasin 

without having to measure each well, which would be cost prohibitive. Representative wells were selected based on 

history of recorded groundwater levels and potential to effectively represent the groundwater conditions. 

  

Categories of Undesirable Results 
• Chronic lowering of groundwater 

levels indicating a significant and 
unreasonable depletion of supply if 
continued over the planning and 
implementation horizon  

• Significant and unreasonable 
reduction of groundwater storage  

• Significant and unreasonable 
seawater intrusion  

• Significant and unreasonable 
degraded water quality, including the 
migration of contaminant plumes that 
impair water supplies  

• Significant and unreasonable land 
subsidence that substantially 
interferes with surface land uses  

• Depletions of interconnected surface 
water that have significant and 
unreasonable adverse impacts on 
beneficial uses of the surface water 
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A total of 20 representative wells have been identified for measurement of groundwater levels in the Subbasin, and 10 

representative wells have been identified for groundwater quality monitoring. The GSP uses groundwater quality data as the 

basis for evaluating conditions for seawater intrusion and uses groundwater level data as the basis for evaluating conditions 

for groundwater storage, depletion of interconnected surface water, and land subsidence. As such, these representative wells 

provide the basis for measuring the six potential undesirable results across the Subbasin.  

Minimum thresholds and measurable objectives 

were developed for each of the representative 

wells. Figure ES-5 shows a typical relationship of 

the minimum thresholds, measurable objectives, 

and other data for a sample groundwater level 

well. 

Minimum thresholds for groundwater levels were 

developed with reference to historical drought low 

conditions and domestic well depths. Specifically, 

minimum thresholds were established based on 

the deeper of the historical drought low plus a 

buffer of the historical fluctuation or the 10th 

percentile domestic well depth, whichever is 

shallower – establishing levels that are protective 

of 90 percent of domestic wells. Measurable 

objectives were established based on the 

historical drought low and provide a buffer above 

the minimum threshold. A table summarizing minimum thresholds and measurable objectives is included in the GSP. Graphs 

showing the minimum threshold and measurable objective for each of the representative wells are contained in an appendix 

to the GSP. 

Minimum thresholds for water quality were defined by considering two primary beneficial uses as risk of undesirable results 

related to salinity: drinking water quality and agriculture uses. Minimum thresholds are 1,000 mg/L for each representative 

monitoring well, consistent with the upper limit SMCL for TDS. Crop tolerances in the Subbasin range by crop type from 900 

mg/L TDS for almonds up to 4,000 mg/L TDS for wheat.  

The minimum threshold for seawater intrusion is a 2,000 mg/L chloride isocontour line eastablished at the western edge of the 

subbasin between sentinel monitoring locations. 2,000 mg/L chloride is approximately 10 percent of seawater chloride 

concentrations (19,500 mg/L) and was developed as a minimum threshold based on consideration of existing management 

practices in other areas of the state. 

Minimum thresholds for depletion of interconnection of surface water systems default to the minimum thresholds for 

groundwater elevations.   

Figure ES-5: Sample Relationship Between Minimum 
Threshold and Measurable Objective 
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ES-7. WATER BUDGETS 

The Eastern San Joaquin Subbasin has been in an overdraft 

condition for many years. Overdraft occurs when the amount 

of groundwater extracted exceeds the long-term average 

groundwater recharged.  

The groundwater evaluations conducted as a part of GSP 

development have provided estimates of the historical, 

current, and future groundwater budget conditions.  

Based on these analyses, at projected groundwater 

pumping levels, the long-term groundwater pumping offest 

and/or recharge required to achieve sustainability is 

approximately 78,000 AF/year. Future groundwater 

conditions in the Subbasin will continue to show decreased 

groundwater levels based on projections of current land and 

water uses. Projects that offset projected groundwater 

pumping and/or increase recharge will help the Subbasin 

reach sustainability. These changes are shown in Figure 

ES-6. 

The projected Subbasin water budget was also evaluated under climate change conditions. Under the intermediate climate 

change scenario prescribed by DWR, the annual groundwater overdraft is projected to increase to approximately 

57,000 AF/year.  

The current analysis was prepared using the best available information and through development of a new groundwater 

modeling tool, the Eastern San Joaquin Water Resources Model. It is anticipated that as additional information becomes 

available, the new model can be updated, and more refined estimates of annual pumping and overdraft can be developed. 

ES-8. MONITORING NETWORKS  

The Draft GSP outlines the monitoring networks for the six sustainability indicators. The objective of these monitoring networks 

is to monitor conditions across the Subbasin and to detect trends toward undesirable results. Specifically, the monitoring 

network was developed to do the following: 

• Monitor impacts to the beneficial uses or users of groundwater 

• Monitor changes in groundwater conditions relative to measurable objectives and minimum thresholds 

• Demonstrate progress toward achieving measurable objectives described in the GSP 

Figure ES-6: Subbasin-Wide Groundwater Pumping and 
Offsets Required to Achieve Sustainability 
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There are four networks in the Eastern San Joaquin Subbasin: a representative network for water levels, a broad network for 

water levels, a representative network for water quality, and a broad network for water quality. The two monitoring networks 

for water quality will additionally be used to monitor for seawater intrusion. Representative networks are used to determine 

compliance with the measurable objectives and minimum thresholds, while the broad networks collect data for informational 

purposes. 

The monitoring networks were designed by evaluating 

data sources provided by DWR, including the California 

Statewide Groundwater Elevation Monitoring (CASGEM) 

Program, the United States Geological Survey (USGS), 

and from participating GSAs. The monitoring network 

consists largely of wells that are already being used for 

monitoring in the Subbasin. Additional wells are being 

added, and there is the potential for installing new 

dedicated monitoring wells through DWR’s Technical 

Support Services (TSS) program. Figure ES-7 shows the 

location of existing and planned groundwater monitoring 

wells.  

Wells in the monitoring network will be measured on a 

semi-annual schedule. Historical measurements have 

been entered into the Subbasin Data Management System 

(DMS), and future data will also be stored in the DMS. 

A summary of the existing monitoring wells is shown in the table below. 
 
 

Summary of Monitoring Network Wells 

Representative Networks 

Groundwater Level Wells 20 

Groundwater Quality Wells 10 

Broad Networks 

CASGEM (GW Levels) 76 

Nested or Clustered Wells (GW Level & Quality) 16 

Agency Wells (GW Quality) 5 

Planned Wells (GW Level & Quality) 12 

 

 

 

 

 

 

Figure ES-7: Groundwater Monitoring Wells 
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ES-9. DATA MANAGEMENT SYSTEM  

The Eastern San Joaquin DMS was built on a flexible, open software platform that uses familiar Google maps and charting 

tools for analysis and visualization. The DMS serves as a data-sharing portal that enables use of the same data and tools for 

visualization and analysis. These tools support sustainable groundwater management and create transparent reporting about 

collected data and analysis results.  

The DMS is web-based; the public can easily 

access this portal using common web 

browsers such as Google Chrome, Firefox, 

and Microsoft Edge. The DMS is currently 

populated with available historical data. 

Additional data will be entered into the system 

as it is collected.  

The DMS portal provides easy access and 

the ability to query information stored in the 

system. Groundwater data can be plotted for 

any of the available data points, providing a 

pictorial view of historical and current data. 

The DMS can be accessed here: 

https://opti.woodardcurran.com/esj/  

  

Figure ES-8: Opti DMS Screenshot 

Figure ES-9: Typical DMS Data Display 

https://opti.woodardcurran.com/esj/
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ES-10. PROJECTS AND MANAGEMENT ACTIONS  

Achieving sustainability in the Subbasin requires implementation of projects and management actions. The Subbasin will 

achieve sustainability by implementing water supply projects that either replace (offset) or supplement (recharge) groundwater 

to attain the estimated pumping offest and/or recharge need of 78,000 AF/year. It should be noted that this number will be 

reevaluated after additional data are collected and analyzed. These additional evaluations may lead to modification of levels 

of pumping reduction associated with the attainment of reliability. Currently, no pumping restrictions have been proposed for 

the Subbasin; however, GSAs maintain the flexibility to implement such demand-side management actions in the future if 

need is determined.  

Additional management activities included in the Draft GSP include the following: 

• Monitoring and recording of groundwater levels and groundwater quality data 

• Maintaining and updating the Subbasin DMS with newly collected data 

• Monitoring groundwater use through use of satellite imagery 

• Annual monitoring of progress toward sustainability 

• Annual reporting of Subbasin conditions to DWR as required by SGMA 

Several projects to increase water supply availability in the Subbasin have been identified. The initial set of projects were 

reviewed with the GWA Board, Advisory Committee, and Workgroup. A final list of 23 potential projects are included in the 

Draft GSP, representing a variety of project types including direct and in-lieu recharge, intra-basin water transfers, demand 

conservation, water recycling, and stormwater reuse. Projects are classified into three categories based on project status: 

Planned, Potential, and Longer-term/Conceptual. Planned projects are anticipated to be completed and implemented prior to 

2040. The projected supply of projects in this category provide enough water to offset the projected 2040 supply imbalance, 

bringing the basin into balance and achieving sustainability. Potential projects provide a menu of options for additional water 

supply projects that can be implemented in the Subbasin. These projects require further analysis and permitting to determine 

feasibility and cost effectiveness. Longer-term/Conceptual projects are in the early conceptual planning stages and would 

require significant additional work to move forward. Projects are summarized in the table below. 
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Project Description Project Type Project Proponent 
Estimated 
Demand 

Reduction (AFY) 

Planned Projects:  

Lake Grupe In-lieu Recharge In-lieu Recharge Stockton East Water District 10,000 

SEWD Surface Water Implementation Expansion In-lieu Recharge Stockton East Water District 19,000 

City of Manteca Advanced Metering Infrastructure 
Project 

Conservation City of Manteca 
272 

City of Lodi Surface Water Facility Expansion & 
Delivery Pipeline 

In-lieu Recharge City of Lodi 
4,750 

White Slough Water Pollution Control Facility 
Expansion 

Recycling/In-lieu 
Recharge 

City of Lodi 
115 

CSJWCD Capital Improvement Program 
In-lieu Recharge Central San Joaquin Water Conservation 

District 
5,000 

NSJWCD South System Modernization 
In-lieu Recharge North San Joaquin Water Conservation 

District 
4,500 

Long-term Water Transfer to SEWD and CSJWCD 
Transfers/In-lieu 
Recharge 

South San Joaquin GSA 
45,000 

Potential Projects 

BNSF Railway Company Intermodal Facility 
Recharge Pond 

Direct Recharge Central San Joaquin Water Conservation 
District 

1,000 

Stockton Advanced Metering Infrastructure  Conservation City of Stockton 2,000 

South System Groundwater Banking with EBMUD In-lieu Recharge North San Joaquin Water Conservation 
District 

4,000 

NSJWCD North System Modernization/Lasko 
Recharge 

In-Lieu 
Recharge/Direct 
Recharge 

North San Joaquin Water Conservation 
District 2,600 

Manserro Recharge Project Direct Recharge North San Joaquin Water Conservation 
District 

8,000 

Tecklenburg Recharge Project Direct Recharge North San Joaquin Water Conservation 
District 

8,000 

City of Escalon Wastewater Reuse Recycling/In-lieu 
Recharge/Transfers 

South San Joaquin GSA 
672 

City of Ripon Surface Water Supply In-lieu Recharge South San Joaquin GSA 6,000 

City of Escalon Connection to Nick DeGroot Water 
Treatment Plant 

In-lieu Recharge South San Joaquin GSA 
2,015 

Longer-term/Conceptual Projects 

Farmington Dam Repurpose Project Direct Recharge Stockton East Water District 30,000 

Recycled Water Transfer to Agriculture 
Recycling/Transfers/ 
In-lieu Recharge 

City of Manteca 
5,193 

Mobilizing Recharge Opportunities Direct Recharge San Joaquin County Not determined 

NSJWCD Winery Recycled Water 
Recycling/In-Lieu 
Recharge/Direct 
Recharge 

North San Joaquin Water Conservation 
District 750 

Pressurization of SSJID Facilities Conservation South San Joaquin GSA 30,000 

SSJID Storm Water Reuse  
Stormwater/In-lieu 
Recharge/Direct 
Recharge 

South San Joaquin GSA 
1,100 
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ES-11. GSP IMPLEMENTATION  

The overdraft condition in the Subbasin requires projects to offset groundwater pumping and/or increase recharge. The exact 

amount of required offset/recharge will be reevaluated after additional data are collected and analyzed. Based on current 

information, total Subbasin-wide offset/recharge needed is estimated to be 78,000 AF/year.  

Projects will be administered by the GSA project proponents. GSAs may elect to implement projects individually or jointly with 

one or more GSAs or with the GWA.  

Implementing the GSP will require numerous management activities that will be undertaken by the GWA, including the 
following: 
 

• Preparing annual reports summarizing the conditions of the Subbasin and progress towards sustainability and 

submitting them to DWR 

• Monitoring groundwater conditions semi-annually 

• Entering updated groundwater data into the DMS  

• Refining Subbasin model and water budget planning estimates 

• Monitoring basin-wide groundwater use using satellite imagery 

• Updating the GSP once every 5 years 

The GWA Board adopted a preliminary schedule for project implementation. Project implementation is scheduled to begin in 

2020, with full implementation by 2040. This approach provides adequate time to put in place methods necessary to refine 

model estimates and verify project cost effectiveness.  

Implementation of the 8 identified Planned Projects has begun and will continue through 2030. Evaluation and possible 

implementation of the 9 Potential Projects and 6 Longer-term/Conceptual Projects will be based on long-term management or 

changing needs of the GSA or Subbasin. Further evaluation is necessary to determine technical, economic, and institutional 

feasibility.  

ES-12. FUNDING 

Implementation of the GSP requires funding sources. To the degree they become available, outside grants will be sought to 

assist in reducing cost of implementation to participating agencies, residents, and landowners of the Subbasin. However, there 

will be a need to collect funds to support implementation.  

The areas associated with GWA-wide management and GSP implementation will be borne by the GWA through contributions 

from the member GSAs, under a cost-sharing arrangement to be developed following GSP adoption. These costs include: 

• GWA administration 

• Groundwater level monitoring and reporting 

• Groundwater quality monitoring and reporting 

• Water use estimation 
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• Data management 

• Stakeholder engagement 

• Annual report preparation and submittal to DWR 

• Developing and implementing a funding mechanism 

• Grant applications 

• GSP updates (every 5 years) 

For budgetary purposes, the estimated initial cost of these activities is on the order of $450,000 to $900,000 per year excluding 

projects and management actions costs. Additional one-time costs are estimated to be on the order of $415,000. 

GSAs will individually fund implementation of projects in their respective areas. Options for GSA funding include fees based 

on groundwater pumping, acreage, or combinations of these, and pursuit of any available grant funds. The GSAs will evaluate 

options for securing the needed funding on an individual basis.  

• Developing and implementing a funding mechanism 

• Evaluation and implementing water supply projects 

The estimated initial costs of projects range from on the order of $50,000 to $328 million, depending on the project. Annual 

project costs range from $3,000 to $9 million per year to provide funds for operations and maintenance.  
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1. AGENCY INFORMATION, PLAN AREA, AND COMMUNICATION 

1.1 INTRODUCTION AND AGENCY INFORMATION 

1.1.1 Purpose of the Groundwater Sustainability Plan 

The purpose of this Groundwater Sustainability Plan (GSP) is to meet the regulatory requirements set forth in the 
three-bill legislative package consisting of Assembly Bill (AB) 1739 (Dickinson), Senate Bill (SB) 1168 (Pavley), and 
SB 1319 (Pavley), collectively known as the Sustainable Groundwater Management Act (SGMA). SGMA defines 
sustainable groundwater management as “management and use of groundwater in a manner that can be maintained 
during the planning and implementation horizon without causing undesirable results”, which are defined by SGMA as 
any of the following effects caused by groundwater conditions occurring throughout the basin (CA DWR, 2018): 

• Chronic lowering of groundwater levels indicating a significant and unreasonable depletion of supply 

• Significant and unreasonable reduction of groundwater storage 

• Significant and unreasonable seawater intrusion 

• Significant and unreasonable degraded water quality 

• Significant and unreasonable land subsidence 

• Depletions of interconnected surface water that have significant and unreasonable adverse impacts on 
beneficial uses of the surface water 

The Eastern San Joaquin Groundwater Subbasin (Eastern San Joaquin Subbasin or Subbasin) has been identified by 
the Department of Water Resources (DWR) as critically overdrafted. The Eastern San Joaquin Groundwater 
Sustainability Plan (Eastern San Joaquin GSP or the Plan) has been developed to meet SGMA regulatory requirements 
by the January 31, 2020, deadline for critically-overdrafted basins while reflecting local needs and preserving local 
control over water resources. The Eastern San Joaquin GSP provides a path to achieve and document sustainable 
groundwater management within 20 years following Plan adoption, promoting the long-term sustainability of locally-
managed groundwater resources now and into the future. 

While the Eastern San Joaquin GSP offers a new and significant approach to groundwater resource protection, it was 
developed within an existing framework of comprehensive planning efforts. Throughout the Eastern San Joaquin 
Region, several separate yet related planning efforts are concurrently proceeding. The following figure (Figure 1-1) 
shows flagship reports from these efforts, which include Integrated Regional Water Management, Urban Water 
Management, watershed, and Habitat Conservation Plans. The Eastern San Joaquin GSP fits in with these prior 
planning efforts, building on existing local management and basin characterization. A description of prior planning 
efforts can be found in Section 1.2.2.7 of this document.  
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Figure 1-1: Interconnected Planning and Modeling Efforts for Water Resource Protection 

 

1.1.2 Sustainability Goal 

A sustainability goal is the culmination of conditions resulting in a sustainable condition (absence of undesirable results) 
within 20 years. The sustainability goal reflects this requirement and succinctly states the GSAs’ objectives and desired 
conditions of the Subbasin. 

The sustainability goal description for the Eastern San Joaquin Subbasin is to maintain an economically-viable 
groundwater resource for the beneficial use of the people of the Eastern San Joaquin Subbasin by operating the basin 
within its sustainable yield or by modification of existing management to address future conditions. This goal will be 
achieved through the implementation of a mix of supply and demand type projects consistent with the GSP 
implementation plan (see Chapter 6). 

See Chapter 3: Sustainable Management Criteria for additional discussion of the sustainability goal. 

1.1.3 Contact Information 

The San Joaquin County Public Works Director has been 
designated as Plan Manager and record keeper. As Plan Manager, 
the Public Works Director is tasked with submitting a single, jointly-
composed GSP to DWR on behalf of the entire Subbasin. Contact 
information for the submitting agency and Plan Manager is provided 
below in Figure 1-2. 

 
 

  

Figure 1-2: Plan Manager and  
Agency Contact Information 



 

Draft Groundwater Sustainability Plan  1-3 
Agency Information, Plan Area, and Communication  July 2019 

 

1.1.4 Agency Information 

The Eastern San Joaquin GSP was developed jointly by the Eastern San Joaquin Groundwater Authority (GWA), which 
is a joint powers authority formed by the 15 groundwater sustainability agencies (GSAs) within the Eastern San Joaquin 
Subbasin. The GWA includes the Central Delta Water Agency, Central San Joaquin Water Conservation District 
(CSJWCD), City of Lodi, City of Manteca, City of Stockton, Eastside San Joaquin GSA (comprised of Calaveras County 
Water District, Stanislaus County, and Rock Creek Water District), Linden County Water District, Lockeford Community 
Services District, North San Joaquin Water Conservation District (NSJWCD), Oakdale Irrigation District (OID), San 
Joaquin County, San Joaquin County No. 2, South Delta Water Agency (SDWA), South San Joaquin GSA (comprised 
of South San Joaquin Irrigation District (SSJID) including Woodward Reservoir, City of Ripon, and City of Escalon), 
and Stockton East Water District (SEWD). Collectively, these 15 GSAs will be referred to as “GSAs”. Figure 1-3 below 
indicates the jurisdictional boundaries of the individual GSAs. 

The GSAs represent a diverse range of water management organizations. The agencies include water agencies, 
irrigation districts, water conservation districts, and local governments at the city and county level. The GSAs will work 
through the GWA to implement this GSP to cover the entire geographic extent encompassed by the boundaries of the 
Eastern San Joaquin Subbasin.  

California Water Services Company Stockton District (Cal Water) has formed a partnership with San Joaquin County 
to participate in the process as part of the San Joaquin County No. 2 GSA, since its status as an investor-owned utility 
prohibits it from forming its own GSA under SGMA regulations. As a major purveyor of water in the Stockton region, 
Cal Water’s participation is considered essential to the development of a comprehensive plan for sustainable 
groundwater management in the Subbasin. 

Water Code Section 10724 provides that, for areas within a high- or medium-priority basin not within the management 
area of a GSA, the county within which that unmanaged area lies will be presumed to be the GSA for that area. The 
county is presumed to be the GSA for the unmanaged area. The county must either opt-out of its presumptive role or 
file a GSA formation notice with DWR. The notification of intent to be the GSA must include all of the information 
required by Water Code section 10723.8, subdivision (a). Upon acceptance of the complete notice by DWR, the county 
becomes the exclusive GSA for the unmanaged area. Alternatively, the county may opt-out of its presumptive role by 
notifying DWR that it will not be the GSA for the unmanaged area. If the County notifies the department that it will not 
be the GSA for an unmanaged area, and no other entity with authority to serve as the GSA for the unmanaged area 
indicates is intent to do so, extractors of groundwater in the unmanaged area may be required to report extractions and 
pay fees to the State Water Board pursuant to Water Code Section 5202.  

The area of the Subbasin within the Woodbridge Irrigation District (WID) service area, shown in white on the map 
below, is not within the management area of a GSA. The WID area is located within San Joaquin County. San Joaquin 
County has neither opted-out of its presumptive role nor filed a GSA formation notice with DWR.  
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Figure 1-3: Eastern San Joaquin Groundwater Sustainability Agencies 
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1.1.4.1  Eastern San Joaquin Groundwater Authority Joint Powers Agreement 

The Joint Powers Agreement (JPA) provides the basis for forming the GWA. The GWA submitted an Initial Notification 
to jointly develop a GSP for the Eastern San Joaquin Subbasin on February 8, 2017. The agreement and bylaws are 
provided in Appendix 1-A. 

The purpose of the GWA is to act as the coordinating agency and cooperatively carry out the purposes of SGMA in the 
Eastern San Joaquin Subbasin. The GWA is a public entity separate from the member organizations and holds the 
authority to coordinate and exercise the common powers of its members within the geographical area of the Eastern 
San Joaquin Subbasin consistent with the terms and conditions of the JPA.  

Since its formation, the GWA has employed a consensus-based approach in its goal to provide a dynamic, cost-
effective, and collegial organization to achieve initial and ongoing SGMA compliance within the Basin. Collaboration 
among the GWA member agencies has strengthened the potential for broad public support for groundwater 
management activities as well as the ability to leverage local, State, and federal funds (Eastern San Joaquin GWA, 
2017b).  

1.1.4.2  Organization and Management Structure of the GSAs 

The governing body of the GWA, the GWA Board of Directors (GWA Board), convenes every second Wednesday of 
the month at 11:00 a.m. to formulate the GSP by debating and finalizing key discussion points and decisions 
incorporated into the Plan. Each of the 15 GSAs has a voice on the GWA Board and have appointed two 
representatives to serve: one Board member and one Alternate member to attend in the Board member’s absence.  

The GWA Board is tasked with developing actions including, but not limited to, the following: 

• Approval of budget(s) and appropriate cost sharing for any project or program that requires funding from the 
GSAs 

• Proposing guidance and options for obtaining grant funding 

• Adoption of rules, regulations, policies, and procedures related to the JPA 

• Approval of any contracts with consultants or subcontractors that would undertake work on behalf of the GSAs 
and/or relate to Basin-wide issues and, if applicable, recommend the funding that each GSA should contribute 
towards the costs of such contracts 

• Reporting to the GSAs’ respective governing boards 

• Approval and implementation of a GSP  

The GWA Board is guided by an Advisory Committee that is made up of one representative from each GSA and 
convenes every second Wednesday of the month at 9:00 a.m. The Advisory Committee is responsible for developing 
recommendations on technical and substantive Subbasin-wide matters. The Advisory Committee is tasked with 
developing actions including, but not limited to, the following: 

• Recommend the action and/or approval of technical or policy elements for the development of a GSP, 
including groundwater conditions, thresholds, and projects and management actions 

• Recommend action and/or approval of a GSP 

The GWA Board is also informed by a Groundwater Sustainability Workgroup (Workgroup) which consists of 23 
community representatives of agricultural communities, groundwater users, environmental groups, businesses, 
industry, and the community at large. The Workgroup is tasked with reviewing groundwater conditions, management 
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issues and needs, and projects and management actions to improve sustainability in the basin. The Workgroup meets 
approximately monthly in sessions that provide a forum for the exchange of information and feedback from members 
and their respective organizations. An application to join the Workgroup was disseminated in early 2018. 
22 applications were received, and all applicants were approved based on their ability to represent the broad interests 
and geography of the region. An additional member was added with approval of the Workgroup members after 
attending the first meeting, totaling to 23 members. Additional information on the Workgroup can be found in 
Section 1.3.4.2.  

Decisions of the GWA Board are made by an affirmative majority of Board members, except in the following cases 
which require a two-thirds supermajority vote: approval or modification or amendment of the GWA annual budget; 
decisions related to the levying of taxes, assessments, or property-related fees and charges; decisions related to the 
expenditure of funds by the GWA beyond expenditures approved in the annual budget; adoption of rules, regulations, 
policies, bylaws, and procedures related to the function of the GWA; decisions related to the establishment of the 
members’ percentage obligations for payment of the GWA’s operating and administrative costs; approval of any 
contract over $250,000 or contracts for terms that exceed two years; decisions regarding the acquisition and the 
holding, use, sale, letting, and disposal of real and personal property including water rights, and the construction, 
maintenance, alteration, and operation of works or improvements; decisions related to the limitation or curtailment of 
groundwater pumping; and approval of a GSP. Each member of the GWA Board has one vote. A process for dispute 
resolution and noncompliance, including internal resolution and mediation prior to judicial or administrative remedies, 
is set forth in the GWA Bylaws in Appendix 1-A.  

GSAs share in the general operating and administrative costs of the GWA in accordance with percentages determined 
by the GWA Board.  

1.1.4.3 Description of Participating Agencies  

A brief description of each of the GSAs that make up the GWA is provided in the sections below.   

Central Delta Water Agency – The Central Delta Water Agency service area encompasses a total of 52,000 acres in 
the northwestern portion of the Eastern San Joaquin Subbasin. The primary land use in this area is agriculture with 
crops such as vineyards, trees, row crops, and field crops. The Central Delta Water Agency protects water supply 
within its service area (which extends outside of the Subbasin), assists landowners and reclamation districts with water 
issues, and represents landowners in flood control matters. The Central Delta Water Agency does not own any facilities, 
and surface water from the Delta is the area’s only source of water, along with limited private groundwater pumping. 
Approximately 5,000 acres of the GSA overlap with the sphere of influence of the City of Stockton (Eastern San Joaquin 
County GBA, 2014).  

Central San Joaquin Water Conservation District – CSJWCD was formed in 1959 under provisions of the California 
Water Conservation Act of 1931. The CSJWCD includes approximately 73,000 largely agricultural acres, of which 
6,300 acres are within the sphere of influence of the City of Stockton. To mitigate declining groundwater levels, the 
CSJWCD contracted with the US Bureau of Reclamation (USBR) for 80,000 acre‐feet per year (AF/year) from New 
Melones Reservoir on the Stanislaus River. Irrigation facilities have been installed and operated by individual 
landowners through a surface water incentive program sponsored by the CSJWCD. At the regional level, CSJWCD 
has participated as a member agency of the Eastern Water Alliance and the Groundwater Basin Authority (GBA), two 
preceding efforts to the GWA that focused on groundwater management (Eastern San Joaquin County GBA, 2014).  

City of Lodi – The City of Lodi is located northeast of the City of Stockton along Highway 99. The City relies on both 
groundwater and surface water to satisfy customer needs. In 2003, Lodi entered into a 40‐year agreement with WID 
for up to 6,000 AF/year of Mokelumne River Water. The City of Lodi built the Lodi Surface Water Treatment Plant and 
associated conveyance facilities necessary to deliver this supply, which were completed and operational at the end of 
2012. The City of Lodi currently provides up to 3,000 AF/year of treated wastewater to agricultural land in the vicinity 
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of the wastewater treatment plant, White Slough Water Pollution Control Facility. The GSA for the City of Lodi covers 
9,000 acres and includes the White Slough Water Pollution Control Facility area (City of Lodi, 2015).  

City of Manteca – The approximately 13,000 acres of the City of Manteca straddles Highway 99 south of the City of 
Stockton. Potable water supplies consist of a combination of groundwater and treated surface water from the South 
County Water Supply Program (SCWSP). Manteca currently receives up to 11,500 AF/year and ultimately can receive 
up to 18,500 AF/year in Phase II of the SCWSP. Up to 4,000 AF/year of reclaimed wastewater is applied to fodder 
crops on City-owned and leased lands. The City of Manteca is a member of the California Water Efficiency Partnership 
(City of Manteca, 2015).  

City of Stockton – The City of Stockton Municipal Utilities Department (MUD) service area generally encompasses 
portions of the City of Stockton north of the Calaveras River and south of the Cal Water service area. Water use 
measured in 2015 shows approximately 27 percent of the Stockton MUD’s water deliveries come from groundwater, 
with 73 percent from treated surface water from SEWD and the Delta Water Supply Project. The Delta Water Supply 
Project came online in 2012 and utilizes surface water both from the San Joaquin River (City of Stockton water right) 
and Mokelumne River through a 40-year agreement with WID initiated in 2008 for up to 6,500 AF/year with more water 
as the City grows. The City of Stockton GSA (approximately 39,000 acres) overlaps with the extent of the Cal Water 
service area (City of Stockton, 2015). 

Eastside San Joaquin GSA – Eastside San Joaquin GSA is comprised of a partnership between Calaveras County 
Water District, Stanislaus County, and Rock Creek Water District. The area covers over 126,000 acres, stretching into 
the western portion of Calaveras County and northern portion of Stanislaus County. 

• Calaveras County Water District – The Calaveras County Water District (CCWD) serves a population of 
20,700 through 17,000 service connections and shares the same boundaries as Calaveras County. However, 
not all customers in the county are served by CCWD. Supply for the District comes from reservoir releases 
on the Calaveras, Stanislaus, and Mokelumne Rivers for a total of approximately 6,000 AF/year for primarily 
agricultural and residential use. Though not a reliable source of supply in Calaveras County, groundwater 
does provide the sole supply for residential use in some areas. CCWD also relies heavily on recycled water 
to reduce potable water demand. Calaveras County had one of the fastest growing annual percent increase 
in populations in California between 2000 and 2010 (CCWD, 2015). For the portion of Calaveras County that 
falls within the Eastern San Joaquin Subbasin, the land is mostly unirrigated with the few crops irrigated by 
either riparian rights along Calaveras River or private groundwater wells. The population is estimated to be 
small and served by private residential pumping. 

• Stanislaus County – Stanislaus County has a total area of 973,000 acres and nine incorporated cities that 
extends beyond Eastern San Joaquin Subbasin. There are approximately 30 water suppliers that serve water 
to Stanislaus County for domestic, commercial, and agricultural uses. The majority of the County’s population 
resides in incorporated cities due to urban development and steady population growth within city boundaries. 
The portions of Stanislaus County that fall within the Eastern San Joaquin Subbasin not already included in a 
GSA have partnered with the CCWD and Rock Creek Water District as the Eastside San Joaquin GSA. The 
land is mostly unirrigated, and water needs are met by private pumping.  

• Rock Creek Water District – Rock Creek Water District was formed in 1941 and covers approximately 1,800 
acres in northeastern Stanislaus County. Through the Salt Spring Valley Reservoir in Calaveras County, the 
District delivers agricultural water for irrigation (Stanislaus LAFCO, 2018).  

Linden County Water District – Linden County Water District provides water and wastewater services to the 300 
acres of the unincorporated community of Linden, located approximately 12 miles northeast of the City of Stockton 
along State Route 26. The District lies entirely within the boundaries of the SEWD. Between 2000 and 2010, the 
population in Linden increased by 61 percent from approximately 1,100 to 1,800 residents. The Linden County Water 
District relies on groundwater to meet residential demands in Linden (SJC, 1992).  
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Lockeford Community Services District – Lockeford Community Services District was established in 1976 and 
superseded the San Joaquin County Water Works District No. 1 and Lockeford Sanitary District. The District currently 
provides water and wastewater services to approximately 3,200 residents in 2010 in the unincorporated urban 
community of Lockeford located 17 miles northeast of the City of Stockton on State Routes 12 and 88. The District lies 
within the boundaries of the NSJWCD; however, the District’s jurisdiction area is its own GSA and is not part of the 
NSJWCD GSA. The District’s GSA area is approximately 800 acres and encompasses primarily residential and 
agricultural land uses. The District anticipates that, as community build-out occurs, it may serve over 5,000 residents. 
Groundwater from the Eastern San Joaquin Subbasin is the District’s only source of potable water (SJC, 2016a). 

North San Joaquin Water Conservation District GSA – NSJWCD, organized in 1948 under provisions of the Water 
Conservation District Act of 1931, includes approximately 149,000 acres east of the City of Lodi, including about 70,000 
acres of irrigated agriculture. NSJWCD also includes approximately 4,740 acres within the Lodi city limits and the 
community of Lockeford. Pursuant to agreements between NSJWCD, Lockeford, and Lodi, the Lodi and Lockeford 
acreage is excluded from the NSJWCD GSA. NSJWCD straddles the Mokelumne River and has Dry Creek as its 
northern boundary. Prior to a basin boundary modification approved in 2016, the District was located in both the 
Cosumnes and the Eastern San Joaquin Subbasins. The District has a 20,000 AF Mokelumne River surface water 
right which is generally available in normal to wet years. NSJWCD provides surface water deliveries to irrigated acreage 
and conducts groundwater recharge, but much of the NSJWCD area relies on private groundwater pumping. At the 
regional level, NSJWCD has participated as a member agency of the Eastern Water Alliance and the GBA, two 
preceding efforts to the GWA that focused on groundwater management (Eastern San Joaquin County GBA, 2014).  

Oakdale Irrigation District – OID comprises about 81,000 acres, primarily located in the northern portion of Stanislaus 
County, but with a small portion located within San Joaquin County. A little less than 40 percent of the District’s area 
overlies the Eastern San Joaquin Subbasin (over 31,000 acres), and the remaining portion overlies the Modesto 
Subbasin. SSJID and OID jointly own facilities to provide water from the Stanislaus River for agricultural use (Eastern 
San Joaquin County GBA, 2014). 

San Joaquin County – The San Joaquin County GSA is comprised of 51,000 acres of areas within the Eastern San 
Joaquin Subbasin not covered by the other 14 GSAs. Overlapping agencies include North Delta Water Agency 
(NDWA), unincorporated county, riparian land along Stanislaus River, and areas in the City of Stockton served by the 
City of Stockton MUD. In collaboration with the Northeast San Joaquin County Groundwater Banking Authority, San 
Joaquin County led the development of the Eastern San Joaquin Groundwater Basin Groundwater Management Plan 
in 2004 to review, enhance, and coordinate existing groundwater management policies and programs in the region and 
to develop new policies and programs for the long-term sustainability of groundwater resources. Additionally, San 
Joaquin County has supported the development of studies and plans in the region, such as the Groundwater Basin 
Authority System Plan and San Joaquin County Water Management Plan. 

• North Delta Water Agency – The NDWA was formed by a special act of the Legislature in 1973 to protect the 
water supply against sea water intrusion and to ensure a reliable water supply to meet current and future 
water needs. The NDWA service area now includes approximately 277,000 acres within the counties of 
Sacramento, San Joaquin, Solano, and Yolo. Most of the land is devoted to agriculture use and supplied with 
surface water from the Delta (NDWA, 2015). 

San Joaquin County No. 2 (Cal Water) – San Joaquin County No. 2 GSA is comprised of almost 7,000 acres of San 
Joaquin County and Cal Water. Cal Water is an investor-owned public utility regulated by the California Public Utilities 
Commission; it is a signatory to the California Urban Water Conservation Council. Cal Water has approximately 42,000 
connections in the greater Stockton area, primarily south of the Calaveras River. Cal Water utilizes surface water 
delivered from SEWD and groundwater pumped by Cal Water wells to meet customer demands. Cal Water's Stockton 
District was formed in 1927 with the purchase of the water system from Pacific Gas and Electric Company (PG&E).   

South Delta Water Agency – The SDWA was originally formed to address local water supply and water quality 
concerns in the south Delta area. The SDWA encompasses a total of approximately 150,000 acres within its 
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boundaries, and almost 18,000 acres overlap with the southwestern portion of the Eastern San Joaquin Subbasin. The 
SDWA does not own any facilities or water rights. Instead, the Agency protects property owners who have individual 
water rights. Surface water is the primary source of water used within the agency boundaries given that most of the 
groundwater is unusable due to high salinity (Eastern San Joaquin County GBA, 2014). 

South San Joaquin GSA – South San Joaquin GSA’s 64,000 acres is comprised of SSJID (including Woodward 
Reservoir and canals leading to the District), City of Ripon, and City of Escalon.  

• South San Joaquin Irrigation District – SSJID was formed in 1909 under the Irrigation District Act and covers 
approximately 72,000 acres in the southeastern portion of San Joaquin County located within the Eastern San 
Joaquin Subbasin boundaries. The cities of Manteca, Ripon, and Escalon comprise approximately 20,000 
acres of the District area. SSJID in 2005 began the delivery of up to 32,000 AF/year currently (and up to 
43,000 AF/year in Phase II) of treated surface water from Woodward Reservoir to the cities of Escalon, 
Manteca, Lathrop, and Tracy for the SCWSP (Eastern San Joaquin County GBA, 2014).  

• City of Ripon – The City of Ripon is located at the southern edge of San Joaquin County along Highway 99. 
The population in 2015 was approximately 14,700 and is expected to grow to about 30,800 by 2040. The 
City’s potable water is provided by City groundwater wells and supplied over 4,000 acre-feet (AF) in 2015. 
Non-potable groundwater and surface water from SSJID are used for irrigation purposes and recharge (City 
of Ripon, 2015).  

• City of Escalon – The City of Escalon is located within the San Joaquin County boundaries along State Route 
120. Incorporated in 1957, the City of Escalon was home to approximately 7,400 residents in 2015. The City 
of Escalon has an allotment of 2,015 AF of treated water from the SSJID and the SCWSP; however, the City 
is not utilizing its allotment and currently relies solely on groundwater wells to serve the City’s population as 
well as commercial customers. The City of Escalon is selling its allotment of treated water to the City of Tracy 
but intends to construct a pipeline to convey SSJID water to meet domestic and industrial needs in the City 
(SSJID, 2015b).  

Stockton East Water District – SEWD was formed in 1948 and includes a total of 143,300 acres, with overlaps with 
portions of WID, and includes the entire City of Stockton and the entire Cal Water service area. The SEWD GSA covers 
101,000 acres of the District. The District is guaranteed 56.5 percent of New Hogan Reservoir’s yield and provided a 
total amount of 75,000 AF annually from New Melones Reservoir through agreements with USBR. SEWD delivers 
wholesale drinking water to the City of Stockton, Cal Water, and San Joaquin County areas in the Stockton MUD 
(Eastern San Joaquin County GBA, 2014). At the regional level, SEWD has participated as a member agency of the 
Eastern Water Alliance and the GBA, two preceding efforts to the GWA that focused on groundwater management 
(Eastern San Joaquin County GBA, 2014). 

1.1.4.4  Legal Authority  

Under SGMA, any local public agency that has water supply, water management, or land use responsibilities in a basin 
can decide to become a GSA. A single local agency can become a GSA, or a combination of local agencies can decide 
to form a GSA by using either a JPA, a memorandum of agreement (MOA), or other legal agreement (CA DWR, 2016a).  

In the Eastern San Joaquin Subbasin, the GWA has legal authority to jointly prepare, adopt, and implement a GSP 
consistent with the terms of the JPA Agreement and the GWA Bylaws (Eastern San Joaquin GWA, 2017a).   

The GWA’s JPA describes the following powers granted to GSAs:  

• Become a GSA individually or collectively; 

• Approve any portion, section, or chapter of the GSP adopted by the GWA; 

• Act through GSAs to implement SGMA and the GSP; 
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• Exercise the powers conferred to GSAs by SGMA. 

Each GSA that is a member of the GWA has its own legal authorities. For example, NSJWCD has the legal authorities 
granted to a GSA under the Water Code as well as the legal authorities granted to a Water Conservation District 
pursuant to Water Code sections 74000 et seq. The legal authorities of each GSA are listed in Appendix 1-B. Agency 
resolutions to become GSAs are provided in Appendix 1-C. 

1.1.4.5  Estimated Costs and Approach to Meeting Costs 

Implementation of the GSP requires funding sources. To the degree they become available, outside grants will be 
sought to assist in reducing cost of implementation to participating agencies, residents, and landowners of the 
Subbasin. However, there will be a need to collect funds to support implementation.  

For budgetary purposes, the estimated initial cost of these activities is on the order of $450,000 to $900,000 per year 
excluding projects and management actions costs. Additional one-time costs are estimated to be on the order of 
$415,000. The GWA Board will evaluate options for securing the needed funding. See Chapter 7: Plan Implementation 
for additional detail on GSP implementation costs and funding sources.  

1.1.5 GSP Organization 

This GSP is organized according to DWR’s “GSP Annotated Outline” for standardized reporting (CA DWR, 2016b). 
The Preparation Checklist for GSP Submittal in DWR formatting can be found in Appendix 1-D (CA DWR, 2016d).  

1.2 PLAN AREA 

1.2.1 Description of Plan Area 

This Section provides a detailed description of the Eastern San Joaquin Subbasin, including major streams and creeks, 
institutional entities, agricultural and urban land uses, locations of groundwater wells, and locations of state lands. The 
Plan Area document also describes existing surface water and groundwater monitoring programs, existing water 
management programs, and general plans in the Plan Area. 

1.2.1.1 Summary of Jurisdictional Areas and Other Features 

The Eastern San Joaquin Subbasin falls within the larger San Joaquin Valley Groundwater Basin (see Figure 1-4). 
Basin and Subbasin designations by DWR were first published in 1952 in Bulletin 118, and subsequently updated in 
1975, 1980, and 2003. The San Joaquin River Hydrologic Region contains 11 distinct subbasins, where the Eastern 
San Joaquin Subbasin (Bulletin 118 Basin Number 5-022.01) is bordered to the north by the Cosumnes Subbasin 
(Bulletin 118 Basin Number 5-022.16), the South American Subbasin (Bulletin 118 Basin Number 5-021.65), and the 
Sacramento Subbasin (Bulletin 118 Basin Number 5-021.66); to the south by the Modesto Subbasin (Bulletin 118 Basin 
Number 5-022.02); and to the west by the Tracy Subbasin (Bulletin 118 Basin Number 5-022.15) (see Figure 1-5). 

The Eastern San Joaquin Subbasin includes lands south of Dry Creek between the San Joaquin River on the west and 
the crystalline basement rock of the Sierra Nevada foothills on the east. The Eastern San Joaquin Subbasin boundary 
to the south stretches along the San Joaquin County line and continues along the Stanislaus River into Calaveras 
County to the east. Geologic units in the Eastern San Joaquin Subbasin consist of consolidated rocks and 
unconsolidated deposits (CA DWR, 2006). 

No adjudicated areas or areas covered by an Alternative Plan exist within the Eastern San Joaquin Subbasin.  
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Figure 1-4: San Joaquin Valley Groundwater Basin 
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Figure 1-5: Neighboring Groundwater Subbasins 
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The Eastern San Joaquin Subbasin underlies areas of San Joaquin, Stanislaus, and Calaveras counties. Figure 1-6 
shows the location of these three counties within the State of California as well as the three other counties bordering 
the Eastern San Joaquin Subbasin: Sacramento, Amador, and Contra Costa.   

Figure 1-6: Surrounding Counties 
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Figure 1-7 shows the Eastern San Joaquin Subbasin and the basin’s key geographic features. The Subbasin 
encompasses an area of about 1,195 square miles. There are eight entities within the region with land use jurisdiction: 
the County of San Joaquin, the County of Calaveras, the County of Stanislaus, the City of Stockton, the City of Lodi, 
the City of Manteca, the City of Escalon, and the City of Ripon. The cities of Lodi, Escalon, Manteca, and Ripon are 
contained entirely within the Subbasin, while eastern portions of San Joaquin County and City of Stockton, and western 
portions of Calaveras and Stanislaus counties, lie in neighboring subbasins. The Eastern San Joaquin Subbasin 
encompasses the following unincorporated communities: Burson, Clements, Farmington, French Camp, Glenwood, 
Linden, Lockeford, Morada, Nobel Acres, Peters, Valley Springs, Victor, Wallace, and Woodbridge. 

Figure 1-7: City Boundaries 
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Figure 1-8 shows the spatial extent of Disadvantaged Communities (DACs) and Severely Disadvantaged Communities 
(SDACs) in the Eastern San Joaquin Subbasin. DWR defines DACs as census geographies (census tracts, census 
block groups, and census-designated places) with an annual median household income (MHI) that is less than 
80 percent of the Statewide annual MHI. SDACs are defined as census geographies with an MHI less than 60 percent 
of the Statewide annual MHI. DWR uses the most recently available 5-Year American Community Survey (ACS) 
dataset to identify these areas. For this GSP, the 2012-2016 ACS dataset was used, establishing statewide MHI as 
$63,783 (CA DWR, Mapping Tools). 

 

Figure 1-8: Disadvantaged Communities (DACs)  
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Figure 1-9 shows a map of land use in the Eastern San Joaquin Subbasin across four general categories: cropland, 
industrial, undeveloped, and urban. These categories were mapped based on categories provided by 2015 land use 
from the CropScape 2015 dataset.  

Land use patterns in the Eastern San Joaquin Subbasin are dominated by agricultural uses, including nut and fruit 
trees, vineyards, row crops, grazing, and forage. These uses rely heavily on purveyors or districts, private groundwater 
wells, and surface water sources in some areas. Urban land use relies on a combination of surface water and 
groundwater. Land use is primarily controlled by local agencies. Land use patterns in the mountainous areas to the 
east are dominated by native vegetation and unirrigated pasture lands (USDA, 2015).  

Figure 1-9: Land Use 

 

Crop type varies by region, with orchards and vine crops comprising the majority of agriculture in the Subbasin. Almond 
orchards dominate the southern portion of the Subbasin, cherry and walnut orchards dominate the central portion of 
the Subbasin, and vineyards dominate the northern portion (Figure 1-10). In 2015, fruit and nut trees comprised 
37 percent, and vineyards comprised 24 percent, of the irrigated crops in the Subbasin. Alfalfa and irrigated pasture 
were the next most dominant crop type, comprising 11 percent of irrigated crops in the Subbasin (USDA, 2015).
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Figure 1-10: Land Use by Crop Type 
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Figure 1-11 shows a map with boundaries of federal and state parks within the Eastern San Joaquin Subbasin. The 
United States Fish & Wildlife Service (USFW) manages the San Joaquin River National Wildlife Refuge situated in 
Stanislaus County where the Tuolumne, Stanislaus, and San Joaquin rivers meet. Established in 1987 to provide 
habitat for migratory birds and endangered species, the Refuge is 7,000 acres and is located just outside the southern 
boundary of the Subbasin (USFW, 2012).  

The California Department of Parks and Recreation (California State Parks) also maintains the Caswell Memorial State 
Park located along the Stanislaus River near Ripon. The Caswell Memorial State Park protects a riparian oak woodland 
and is home to the riparian brush rabbit, an endangered species (California State Parks). This is the only State Park 
within the Eastern San Joaquin Subbasin boundary. The Franks Tract State Recreation Area (SRA) and the Carnegie 
State Vehicular Recreation Area (SVRA) are also managed by California State Parks; however, both of these areas 
are located outside of the Subbasin boundary.  

 

Figure 1-11: US Fish & Wildlife Service and CA State Park Boundaries 
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Figure 1-12 to Figure 1-14 shows the density of domestic, public, and production wells per square mile in the Eastern 
San Joaquin Subbasin, as available from the DWR. This includes approximately 1,000 unique wells collected primarily 
from DWR’s Water Data Library (WDL), but also other state, regional, and local monitoring entities. Though there are 
overlaps and discrepancies in the designation of wells, domestic wells are largely private residential wells, public wells 
are municipal-operated wells, and production wells are for irrigation or industrial purposes. (CA DWR, Water Data 
Library). DWR recommends a suggested well density of 0.2 to 10 monitoring wells per 100 square miles. While the 
majority of the Eastern San Joaquin Subbasin meets this threshold, data gaps exist, particularly the northwestern 
corner of the Subbasin and to the east. Wells containing groundwater level data are described further in Section 1.2.2.1. 

Figure 1-12: Density of Domestic Wells per Square Mile 
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Figure 1-13: Density of Public Wells per Square Mile 
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Figure 1-14: Density of Production Wells per Square Mile 

 

 

1.2.2 Water Resources Monitoring and Management Programs 

The existing monitoring and management landscape within the Eastern San Joaquin Subbasin is a patchwork of local, 
regional, state, and federal programs, each serving its own specific function. This patchwork provides valuable data 
that has supported past needs and will assist in meeting monitoring needs under SGMA. This patchwork of programs 
includes redundancies, inconsistent protocols, and inconsistent timing of monitoring that will need to be improved 
during SGMA implementation.  

Existing monitoring within the Eastern San Joaquin Subbasin is extensive, complex, and performed for a variety of 
purposes by a variety of entities. During a review of existing groundwater monitoring data and programs, data were 
collected from the following agencies and programs: 
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Statewide Monitoring Programs (Agencies and Databases): 

• California Data Exchange Center (CDEC) 

• California Department of Pesticide Regulation (CDPR) 

• California Environmental Data Exchange Network (CEDEN)  

• California State Water Resources Control Board (SWRCB), Division of Drinking Water (DDW) 

• Department of Water Resources: 

o California Statewide Groundwater Elevation Monitoring Groundwater Information Center Interactive 
Mapping Application (GICIMA) 

o WDL 

• GeoTracker 

• Groundwater Ambient Monitoring and Assessment Program (GAMA)  

• Online System for Well Completion Reports (OSWCR) 

• University NAVSTAR Consortium (UNAVCO) 

• United States Bureau of Reclamation (USBR)  

• United States Geological Survey (USGS)  

Regional Monitoring Programs: 

• Central Valley Salinity Alternatives for Long-Term Sustainability 

o California Department of Public Health (CDPH) 

o DDW 

o DWR 

o Central Valley Regional Water Quality Control Board (CVRWQCB) Waste Discharge Requirement (WDR) 
dairy data, Dairy CARES 

o USGS’s National Water Information System (NWIS)  

• Central Valley Dairy Representative Monitoring Program  

• EnviroStor 

• Groundwater Quality Trend Monitoring Program through SWRCB Irrigated Lands Regulatory Program (ILRP) 

• San Joaquin River Restoration Program  

Local Monitoring Agencies 

• Cal Water 
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• Calaveras County Water District 

• City of Lodi 

• City of Manteca 

• City of Stockton 

• Linden County Water District 

• Lockeford Community Services District 

• North San Joaquin Water Conservation District 

• Oakdale Irrigation District 

• San Joaquin County 

• South San Joaquin Irrigation District 

• Stockton East Water District 

See Chapter 4: Monitoring Networks for a description of the monitoring programs that will be used in GSP 
implementation.  

1.2.2.1 Groundwater Level Monitoring and Data Sources 

1.2.2.1.1 CASGEM 

DWR maintains several groundwater level monitoring programs, tools, and resources covering California. The 
California Statewide Groundwater Elevation Monitoring (CASGEM) Program is DWR’s primary resource for 
groundwater level data, and it has been used extensively in the development of this GSP. The CASGEM Program was 
authorized in 2009 by SB X7-6 to establish collaboration between local monitoring parties and DWR to collect and 
make public statewide groundwater elevation data. The program provides the framework for local agencies or other 
organizations to “assume responsibility for monitoring and reporting groundwater elevations in all or part of a basin or 
subbasin” (CA Water Code Section 10927). Three CASGEM monitoring agencies exist in the Eastern San Joaquin 
Subbasin: CCWD, San Joaquin County Flood Control and Water Conservation District (SJCFCWCD), and Stanislaus 
County. These three agencies have completed separate CASGEM Monitoring Plans, which are included in the 
references section.  

• CCWD CASGEM Monitoring Plan: CCWD adopted a CASGEM Monitoring Plan in November 2012, with the 
following objectives: 

o Collect semi-annual groundwater levels from a selected monitoring well network 

o Upload groundwater levels to the CASGEM website after data quality steps have been completed 

o Maintain and update the monitoring well network plan documents including additions and removals from 
the monitoring network 

These objectives are helpful to this planning effort, as they include regular monitoring of groundwater levels 
and data upload to CASGEM. The CCWD plan also includes a description of the CASGEM monitoring network 
and groundwater level measurements. The monitoring network includes two USGS nested monitoring wells 
equipped with pressure transducers, which continuously monitor groundwater levels. The monitoring network 
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also includes seven other wells that are not USGS wells. These wells are not equipped with pressure 
transducers, and manual groundwater elevation measurements are gathered at all wells twice a year. As 
stated in the CCWD CASGEM plan, the non-USGS wells are owned by private landowners, and additional 
wells may need to be added in the future if owners opt out of the monitoring network (CCWD, 2012). This 
monitoring network covers the portion of Calaveras County within the Eastern San Joaquin Subbasin.   

• SJCFCWCD CASGEM Monitoring Plan: The SJCFCWCD CASGEM Monitoring Plan provides a description 
of the CASGEM monitoring network and groundwater conditions in San Joaquin County. This plan covers the 
portions of the Eastern San Joaquin and Tracy Subbasins within San Joaquin County. The SJCFCWCD has 
been taking semi-annual water level measurements since 1971 at wells owned by a variety of entities and by 
private individuals. A large portion of wells in the District’s network are privately owned (SJCFCWCD, 2006). 
The District sent out consent forms to these private well owners to release well information to CASGEM, about 
forty of these forms were signed and returned, and construction information for these wells was uploaded to 
CASGEM. This information includes attributes such as well depth, coordinates, reference point elevation, and 
depth of screened interval.  

• Stanislaus County CASGEM Monitoring Plan: The Stanislaus County Department of Environmental 
Resources (SCDER) established a CASGEM monitoring plan in 2016 to cover the portion of Stanislaus 
County within the Eastern San Joaquin Subbasin, often referred to as the northern triangle. This plan details 
the groundwater level monitoring history, protocols, and network for the northern triangle portion of Stanislaus 
County. This area is largely rural and most of the development exists between the Stanislaus River and near 
the Woodward Reservoir. Wells selected for the CASGEM program are in the developed areas. 17 wells are 
included in this CASGEM plan to be measured semi-annually, consisting of one domestic and ten irrigation 
wells, plus six wells that are of unknown type. Similar to the SJCFCWCD and Calaveras County CASGEM 
plans, well information such as depth and screened interval was uploaded to CASGEM for these wells. 
(Stanislaus County DER, 2016).  

1.2.2.1.2 San Joaquin County 

San Joaquin County publishes semi-annual groundwater reports, covering groundwater conditions in San Joaquin 
County. These reports include tables, hydrographs, and maps on groundwater levels. Groundwater level results from 
each semi-annual report are compared with values from the previous period. Groundwater level data collected by the 
county includes the data mentioned in the CASGEM section, above, and additional data that is not incorporated into 
CASGEM. The data are maintained by the San Joaquin County Department of Public Works. 

1.2.2.1.3 Water Data Library 

DWR’s WDL contains measurements of groundwater elevations from water supply and monitoring wells monitored by 
numerous entities, such as DWR and local agencies. Groundwater level measurements available from the WDL are 
either continuously or periodically measured. Continuous measurements are provided by automatic water level 
measuring devices that take readings at wells; periodic measurements are manual recordings typically occurring at 
semi-annual or more frequent time intervals. Measurements displayed through the WDL are taken through other 
programs, such as CASGEM. The WDL lists the organization responsible for collecting each water level measurement. 
The WDL water level measurements are available through the California Natural Resources Agency (CNRA) Open 
Data website as a bulk download, or through the WDL website on a per station basis.  

1.2.2.1.4 USGS – National Water Information System 

The NWIS is a USGS program comprising several water datasets, including groundwater level measurements. Like 
the WDL, NWIS contains continuous and periodic water level measurements for recent and historical conditions. Within 
the Eastern San Joaquin Subbasin, there are only a few active NWIS groundwater sites and a large number of inactive 
sites with historical records. NWIS includes the monitoring organization for each well.  
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1.2.2.1.5 Data Received Directly from GSAs 

A number of the GSAs collect water level and water quality information within their GSAs of varying frequencies and 
detail. These data were provided as part of the ESJWRM data collection effort and were compared with and included 
in groundwater level and water quality datasets analyzed for the preparation of this GSP.  

The development of the ESJWRM took place in an open and transparent process. Coordination efforts took place with 
the Eastern San Joaquin County GBA, the organizational structure for agency coordination that proceeded SGMA 
regulations and the formation of the GWA. Through this effort, many of the GWA agency members participated in a 
Technical Review Committee, which acted as a forum to review model input data and assumptions. The Technical 
Review Committee facilitated major modeling decisions and provided input data, including groundwater pumping 
records, surface water delivery records, urban demand, and local water levels and quality data.  

Local agencies with consistent representation at the Technical Review Committee meetings included San Joaquin 
County, WID, City of Lodi, NSJWCD, LCSD, CCWD, City of Stockton, Cal Water, SEWD, City of Lathrop, City of 
Manteca, SSJID, City of Escalon, OID, and Stanislaus County. Other agencies contributed local data to information 
collection efforts later in the GSP development process.  

Online System for Well Completion Reports – The OSWCR is a DWR program used to document and compile 
boring or well completion records throughout California. There are as many as 2 million domestic, irrigation, and 
monitoring water wells in California included in this dataset, including approximately 10,000 domestic wells located in 
the Eastern San Joaquin Subbasin. When a well is constructed, modified, or destroyed, drilling contractors are required 
to submit a Well Completion Report to DWR for upload to the interactive OSWCR web site. OSWCR is used as a data 
source for wells identified for monitoring. In this GSP, the OSWCR database was used to evaluate Plan Area and 
identify sustainable management criteria.  

1.2.2.2 Groundwater Quality Monitoring and Data Sources 

1.2.2.2.1 Groundwater Ambient Monitoring and Assessment Program  

The GAMA Program is an extensive groundwater quality monitoring program that was established by the SWRCB in 
2000. The program compiles groundwater quality data from several agencies including the DWR, USGS, Department 
of Pesticide Regulations (DPR), Lawrence Livermore National Laboratory (LLNL), and others. Agencies submit data 
from monitoring wells for 258 constituents including total dissolved solids (TDS), nitrates and nitrites, arsenic, and 
manganese. GAMA data for the Eastern San Joaquin Subbasin contains water quality results collected by the SWRCB-
DDW (formerly DHS-DDW), DPR, DWR, LLNL, and USGS from the 1940s to present. Figure 2-3 in the Chapter 2: 
Basin Setting shows the GAMA monitoring network throughout the Eastern San Joaquin Subbasin, which consists of 
roughly 6,800 monitoring points.  

1.2.2.2.2 Water Data Library 

In addition to the groundwater level records described previously, DWR’s WDL contains groundwater quality data. This 
information includes discrete samples collected by DWR of current and historical groundwater quality measurements. 
These water quality results list the entity responsible for taking the sample but do not specify what program the sample 
was taken under. The WDL water quality measurements are available through the CNRA Open Data website as a bulk 
download, or through the WDL website on a per-station basis. In this GSP, WDL water quality measurements are 
utilized for basin characterization but are acquired from the other programs.  

1.2.2.2.3 National Water Information System 

The USGS NWIS contains groundwater quality data, in addition to the groundwater level measurements previously 
discussed. Groundwater quality results in NWIS relate to GAMA records, but there is no direct link between the two 
databases. Some NWIS sites have a State ID listed, which is a common identifier used for wells. This indicates these 
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wells can be connected to other databases using the State ID information. However, differences in the format of the 
State ID between NWIS and other databases creates challenges in cross referencing between databases. In this GSP, 
NWIS water quality measurements are utilized for basin characterization but are acquired from the other programs.  

1.2.2.2.4 Division of Drinking Water 

The SWRCB DDW monitors public water system wells for Title 22 requirements such as organic and inorganic 
compounds, metals, microbial, and radiological analytes. Data are available for active and inactive drinking water 
sources for water systems that serve the public – defined as wells serving 15 or more connections or more than 25 
people per day. Data are electronically transferred from certified laboratories to DDW daily. Data generated from this 
program become part of the Consumer Confidence Reporting (CCR) program and GAMA. DDW data was used in the 
development of this GSP to identify point-source contamination areas.  

1.2.2.2.5 GeoTracker 

GeoTracker, operated by the SWRCB, is a subset program of the GAMA program. GeoTracker GAMA does not 
regularly monitor for general groundwater quality constituents. Instead, GeoTracker contains records for sites that 
require cleanup, such as leaking underground storage tank sites, Department of Defense sites, and cleanup program 
sites. GeoTracker also contains records for various unregulated projects as well as permitted facilities including: ILRP, 
future CV-SALTS, oil and gas production, operating permitted underground storage tanks, and land disposal sites. 
GeoTracker receives records and data from SWRCB programs and other monitoring agencies.  

1.2.2.2.6 Irrigated Land Regulatory Program and CV-SALTS 

The IRLP is a program established by the CVRWQCB focused on monitoring and regulating the concentration of 
pesticides, toxicity, and nutrients (such as TDS and nitrates) in surface and groundwater. General orders under the 
ILRP require agricultural users in the Central Valley to prevent sediment, fertilizer, pesticides, manure, and other 
materials used in farming from leaving the field in irrigation or stormwater and entering surface waters or leaching 
below the root zone to groundwater. Biannually, agricultural users sample and submit data for irrigation and domestic 
wells. As part of the ILRP, the San Joaquin County and Delta Water Quality Coalition members monitor drinking water 
wells on enrolled parcels for nitrates, with results submitted to GeoTracker. This requirement began January 1, 2019, 
based on the February 7, 2018, revision of ILRP WDR (Order) for the Eastern San Joaquin River Watershed by the 
SWRCB. In addition, there are several representative monitoring sites for the monitoring of dairies. The ILRP program 
is in the process of developing a comprehensive monitoring network for future use to address the ILRP data objectives. 
The San Joaquin County and Delta Water Quality Coalition members also monitor domestic wells for nitrate in high 
vulnerability areas.  

The Central Valley Salinity Alternatives for Long-Term Sustainability (CV-SALTS) program was launched by the 
CVRWQCB in 2006 in an effort to develop sustainable salinity and nitrate management plans and solutions to the 
salinity problem in the Central Valley. CV-SALTS is a coalition of agricultural, business, and industry parties along with 
local, regional, and state governments which facilitate and fund efficient management systems of salinity, technical 
studies, and the 2017 Final Salt and Nitrate Management Plan (SNMP). The 2017 SNMP was developed based off a 
detailed water quality analysis conducted for salinity (represented by TDS) and nitrates using measurements from wells 
across multiple agencies from 2000-2016. Appendices to the SNMP and supporting documents contain summary 
information about these constituents by Subbasin, including Eastern San Joaquin. Basin Plan Amendments identify 
specific actions and recommendations for individual basins in the Central Valley. Efforts are underway to implement a 
salinity monitoring program, and the CV-SALTS program will likely require monitoring and data submittal to 
GeoTracker. 
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1.2.2.3 Interconnection of Databases 

Several of the databases discussed above utilize the same water level or water quality data. These records often 
specify the monitoring entity responsible for the measurement. Although these data overlap between databases, the 
correlation between databases is not specified. For example, water level data in the WDL is also in CASGEM, but this 
link is not mentioned in WDL records. This lack of connection poses problems for gathering water level and quality data 
in the Eastern San Joaquin Subbasin and throughout California. For instance, if certain water level data is gathered 
through CASGEM but not uploaded to NWIS, users who gather water level measurements through NWIS would miss 
the CASGEM data. Efforts have been made in the development of this Plan to overcome the issue related to overlap 
and poor correlation between databases, but the issue remains. It is recommended that agencies work together to 
utilize a common unique identifier to ease use of multiple datasets.  

1.2.2.4 Land Subsidence Monitoring 

Subsidence monitoring in San Joaquin County is performed using continuous global positioning system (GPS) stations 
and has been reported by the University Navigation Satellite Timing and Ranging (NAVSTAR) Consortium Plate 
Boundary Observatory since 2004. Periodic subsidence reporting within the Eastern San Joaquin Subbasin is not 
known to occur. However, analyses have been conducted using satellite-based methods over limited time periods, as 
described below.  

United States Geological Survey – Eleven continuously operating GPS (CGPS) stations are used to monitor 
subsidence in the Central Valley. The monitoring station closest to the Eastern San Joaquin Subbasin is station P781 
located west of Modesto in Stanislaus County. This location will be used to assess the impact from subsidence 
associated with the occurrence of expansive clays below ground (Corcoran Clay) in this area. 

The USGS report Land Subsidence along the Delta-Mendota Canal in the Northern Part of the San Joaquin Valley, 
California, 2003-10 (Sneed et al., 2013) presents land subsidence data in the southwestern portion of the Eastern San 
Joaquin Subbasin from 2007 to 2010. Data for about 100 square miles of the Subbasin were recorded using 
Interferometric Synthetic Aperture Radar (InSAR) processing, a satellite-based remote sensing technique that can 
detect ground-surface deformation. Two InSAR techniques were used: conventional InSAR and persistent scatterer 
(PS) InSAR. Both sources of data were collected from the Japanese Aerospace Exploration Agency’s Advanced Land 
Observing Satellite (ALOS). Periodic reporting of InSAR-derived ground displacement maps to a single member 
agency is not known to occur.  

Other - DWR has made two InSAR datasets available for SGMA application: TRE Altamira InSAR point and raster 
data and NASA JPL raster data. Vertical displacement approximations in both datasets are collected by the European 
Space Agency’s Sentinel-1A satellite. The two different datasets represent two different processing results, one by 
TRE Altamira Inc. and one by NASA JPL. The TRE Altamira data has coverage between January 2015 and June 2018. 
Both annual and total raster datasets from TRE Altamira are available and represent interpolations of the vertical 
displacement point features. The NASA JPL processed dataset spans Spring of 2015 to Summer of 2017 (CA DWR, 
2019). 

1.2.2.5 Groundwater Storage Monitoring 

There are no existing programs that conduct regular monitoring specific to groundwater storage in the Eastern San 
Joaquin Subbasin. The ESJWRM historical model was used to generate estimates for historical groundwater storage 
based on a series of inputs including historical groundwater elevation data. The ESJWRM generated estimates for 
current and projected volumes of groundwater in storage based on assumptions for how future conditions may change 
relative to historical conditions.   
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1.2.2.6 Interconnected Surface Water Monitoring 

There are no existing programs that conduct regular monitoring specific to the interconnection of surface water to 
groundwater in the Eastern San Joaquin Subbasin. However, surface water monitoring and groundwater level 
monitoring will be integrated to characterize spatial and temporal exchanges between surface water and groundwater 
and to estimate potential depletions of surface water caused by groundwater extractions. Additional information on how 
the depletions monitoring network was developed, monitoring frequency, and summary protocols is provided in 
Section 3: Sustainable Management Criteria. 

1.2.2.7 Existing Water Management Programs and Plans 

The subsections below contain descriptions of existing water management programs and plans, including Integrated 
Regional Water Management Plans (IRWMPs), Agricultural Water Management Plans (AWMPs), and Urban Water 
Management Plans (UWMPs) that apply to the Eastern San Joaquin Subbasin.  

1.2.2.7.1 Groundwater Management Plan 

The Eastern San Joaquin Groundwater Basin Groundwater Management Plan (GMP), developed by the Northeastern 
San Joaquin County Groundwater Banking Authority in September 2004, was a collaborative effort between local water 
interests with historically diverse viewpoints to reinforce local control and provide direction for the sustainable 
development of groundwater resources. The GMP covers a geographic region that includes the entirety of the Eastern 
San Joaquin Subbasin that falls within San Joaquin County but excludes portions within Calaveras and Stanislaus 
counties to the east. The GMP boundaries are generally defined by the San Joaquin County line to the east, the San 
Joaquin River to the west, Dry Creek to the north, and the Stanislaus River to the south. See Figure 1-15 for a map of 
the Eastern San Joaquin GMP Region. 

The 2004 GMP provides valuable resources related to potential concepts, projects, and monitoring strategies that are 
leveraged in this GSP (Northeastern San Joaquin County Groundwater Banking Authority, 2004). The following 
management objectives would potentially influence implementation of the GSP: 

• Maintain or enhance groundwater elevations to meet the long-term needs of groundwater users within the 
Groundwater Management Area 

• Maintain or enhance groundwater quality underlying the Basin to meet the long-term needs of groundwater 
users within the Groundwater Management Area 

• Minimize impacts to surface water quality and flow due to continued Basin overdraft and planned conjunctive 
use 

• Prevent inelastic land subsidence due to continued groundwater overdraft 
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Figure 1-15: Eastern San Joaquin GMP Region Setting 

 
 
 

1.2.2.7.2 Integrated Regional Water Management Plan 

The Eastern San Joaquin Integrated Regional Water Management Plan (Eastern San Joaquin IRWMP) is a 
collaborative regional planning document that was published in June 2014. The IRWMP defines and integrates key 
water management strategies to establish protocols and courses of action to implement the Eastern San Joaquin 
Integrated Conjunctive Use Program (ICU Program). The ICU Program was designed to implement a comprehensive, 
prioritized set of projects and management actions to meet adopted Best Management Objectives, moving the Eastern 
San Joaquin County Region toward the goal of sustainable and reliable water supplies (Eastern San Joaquin County 
GBA, 2014). 

The following 2014 IRWMP objectives related to groundwater use would potentially influence implementation of the 
GSP: 

• Minimize adverse impacts to agriculture, communities, and the environment 

• Maximize efficiency and beneficial use of supplies 
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• Protect and enhance water rights and supplies 

An update to the 2014 Plan is currently underway. 

1.2.2.7.3 Mokelumne Interregional Sustainability Program Report 

The Mokelumne Watershed Interregional Sustainability Evaluation (MokeWISE) was formed following efforts made by 
the Mokelumne River Forum over seven years by a diverse set of stakeholders in the Upper and Lower Mokelumne 
River watersheds, with the objective to develop and evaluate alternatives to optimize water resources management 
within the Mokelumne-Amador-Calaveras (MAC) and Eastern San Joaquin IRWM planning regions. The plan offers a 
bi-regional approach by bringing together stakeholders, and it brings together the interregional sections of two IRWM 
regions identified as the Mokelumne River Forum (San Joaquin GBA, 2015). 

The following MokeWISE objectives related to groundwater use would potentially influence implementation of the GSP: 

• Groundwater is not considered a viable additional source in Amador and Calaveras counties 

• The Eastern San Joaquin Subbasin is considered critically overdrafted 

• Groundwater is not considered a viable additional supply source, although conjunctive use and recharge 
opportunities may be available 

1.2.2.7.4 Agricultural Water Management Plans 

AWMPs were developed and adopted by OID, SEWD, SSJID, and WID in 2015 in compliance with SB X7-7 of 2009, 
which requires certain agricultural water suppliers to prepare an AWMP and implement Efficient Water Management 
Practices (EWMPs). The Critical EWMPs include: 

• Measure the volume of water delivered to customers with sufficient accuracy 

• Adopt a pricing structure based at least in part on quantity delivered (Volumetric Pricing) 

Applicable Conditional EWMPs that have the benefit of less applied water or increasing system efficiency include: 

• Facilitate alternative land use for lands with exceptionally high water duties 

• Facilitate use of available recycled water  

• Facilitate financing of capital improvements for on-farm irrigation systems 

• Implement an incentive pricing structure that promotes one or more of the goals identified in the California 
Water Code (CWC) 

• Expand line or distribution systems, construct regulating reservoirs to increase distribution system flexibility 
and capacity, decrease maintenance, and reduce seepage 

• Increase flexibility in water ordering by, and delivery to, water customers within operational limits 

• Construct and operate supplier spill and tailwater recovery systems 

• Increase planned conjunctive use of surface water and groundwater 

• Automate canal control structures 

• Facilitate or promote customer pump testing and evaluation 
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• Designate a water conservation coordinator who will develop and implement the water management plan and 
prepare progress report 

• Provide for the availability of water management services to water users 

• Evaluate the policies of agencies that provide the supplier with water to identify the potential for institutional 
changes to allow more flexible water deliveries and storage 

• Evaluate and improve the efficiencies of the supplier’s pumps 

The 2015 AWMPs provide a framework of management practices to help meet water management goals that align 
with the goals of the Eastern San Joaquin GSP. 

1.2.2.7.5 Urban Water Management Plans 

UWMPs were developed by Cal Water, CCWD, City of Lodi, City of Manteca, City of Ripon, City of Stockton, SSJID, 
and SEWD, according to requirements of the CWC.  

Agencies acting as GSAs use the following actions to encourage conservation and efficient use of water: 

• Water waste prohibition ordinances 

• Metered distribution systems 

• Tiered water rates and conservation pricing 

• Public education and outreach efforts 

• Water conservation program coordination and staffing support 

• Free residential plumbing retrofit devices 

• Washing Machine Rebate program 

1.2.2.8 Canal Diversions and Seepage 

Canal seepage in the Eastern San Joaquin Subbasin is tracked on a district-by-district basis. All of the major irrigation 
districts utilize natural watercourses and/or canals to distribute surface water diversions to their customers.  

OID diverts water from the Stanislaus River at Goodwin Reservoir through the Joint Main Canal on the north side and 
the South Main Canal on the south side. Approximately 330 miles of laterals carry water to landowners off of the main 
canals. While this entire lateral system was historically comprised of open, unlined ditches, 100 miles of the laterals 
have been converted to pipelines; 105 miles are inconsistent, non-continuous open concrete-lined ditches; and the rest 
remain unlined. Approximately 40 percent of the OID service area is within the Eastern San Joaquin Subbasin. 
According to the District-wide water balance developed by OID in 2016 as part of the 2015 Agricultural Water 
Management Plan, canal seepage is calculated to be 33,746 AF on average in wet years and 37,647 AF in dry years. 
Drain seepage is estimated to be 5,579 AF and 6,219 AF for wet and dry years, respectively. Deep percolation of 
applied water contributes about 27,474 AF of recharge on average overall. Within OID, approximately 44 percent of all 
recharge is due to canal seepage, and an additional 33 percent of all recharge is due to deep percolation of applied 
water (OID, 2015). 

In SSJID, similarly, the primary source of recharge in the groundwater system is conveyance seepage and deep 
percolation of applied water. SSJID diverts from the Stanislaus River initially and then sends the water through a system 
of lateral canals to its customers. Like OID, the entire system was open and unlined, but over time it has been slowly 
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concrete lined and replaced with PVC pipelines. By 2015, the District used 312 miles of piped laterals and 38 miles of 
concrete-lined ditches. The 18 miles of the Main Distribution Canal is the only unlined portion. Recharge from canal 
seepage and deep percolation are estimated to be 144,000 AF/year, with 34 percent of total recharge from canal 
seepage and 66 percent from deep percolation (SSJID, 2015a).  

SEWD uses two unlined canal systems to deliver water from Stanislaus River: Upper Farmington Canal and Lower 
Farmington Canal. SEWD also uses natural watercourses to distribute their water, such as rivers, creeks, and sloughs. 
SEWD’s two canals are considered to lose about 5 percent of their flow to seepage, and natural water courses within 
the district may lose as much as 40 percent of their flow to seepage during the irrigation/delivery season. CSJWCD 
also uses the Upper Farmington Canal for transport, as well as natural watercourses within its boundaries. SEWD 
estimates that overall 26,000 AF is recharged through canal and natural watercourse seepage within district boundaries 
for an average year (SEWD, 2015).  

Throughout its history, WID has also made efforts to improve the efficiency of the delivery infrastructure it maintains. 
Water for WID is diverted from the Mokelumne River and from the Delta at the end of Beaver Slough. In 2015, WID 
had about 100 miles of lined and unlined canals, and pipelines. Approximately 60,000 AF/year of Mokelumne River 
water is recharged through deep percolation and in-lieu recharge in the District. To counter these losses, the District 
has imposed a $2 per acre fee on land benefiting from the use of unlined portions of the canal network (WID, 2016).  

Canal seepage, generally considered a loss to Districts in the short term, has played and will continue to play a crucial 
role in the long-term sustainability of groundwater resources in the Eastern San Joaquin Subbasin.  

1.2.2.9 Conjunctive Use Programs  

Conjunctive use is the use of surface water to allow the basin to recharge and store additional water supply, either 
through in-lieu use or direct recharge. This section describes conjunctive use programs in the Eastern San Joaquin 
Subbasin, including both in-lieu recharge and direct recharge projects.  

In-lieu recharge occurs for both agricultural and municipal purposes wherever surface water is being delivered to offset 
the use of groundwater. Agencies conducting in-lieu recharge include CCWD, City of Lodi, City of Manteca, City of 
Stockton, CSJWCD, OID, SEWD, SSJID, and WID. Riparian users of surface water are also benefitting from in-lieu 
recharge. 

Direct recharge projects exist in NSJWCD and SEWD, as shown below in Figure 1-16: Locations of Existing 
Groundwater Recharge ProjectsFigure 1-16. NSJWCD’s Tracy Lake Groundwater Recharge Project includes direct 
recharge of 500 to 1,000 AF/year by placing surface water in the bed of South Tracy Lake to allow for percolation. The 
Cal-Fed/Costa Recharge project includes direct recharge of about 300 AF/year by flooding about 20 acres of vineyards 
post-harvest. NSJWCD is in the process of looking to expand all of these programs and add additional in-lieu and direct 
recharge projects in its service area. SEWD’s Farmington Groundwater Recharge Program was developed in 2001 
with a conceptual plan to recharge surface water via field flooding on about 1,200 acres. Since 2003, SEWD operated 
a 60-acre recharge site as a result of the Farmington Program with additional 73 acres coming online in 2019. The 
observed recharge amount ranges from 2,800 AF/year to 5,800 AF/year with an average of 4,400 AF/year for a total 
recharge volume about 65,000 AF. SEWD also has several wells to pump some of this recharged water for municipal 
supply during especially dry years. 
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Figure 1-16: Locations of Existing Groundwater Recharge Projects 

 
 

 

1.2.3 Land Use Elements or Topic Categories of Applicable General Plans 

1.2.3.1  General Plans in the Plan Area 

San Joaquin County has jurisdiction over land use planning for the majority of the surface area of the Subbasin. The 
incorporated cities of Stockton, Manteca, Lodi, Ripon, and Escalon make up the remaining area. Implementation of the 
Eastern San Joaquin GSP may be affected by the policies and regulations outlined in the San Joaquin County General 
Plan, as well as the General Plans for the five cities, given that the long-term land use planning decisions that would 
affect the Subbasin are under the jurisdiction of the County and respective cities. 

This section describes how implementation of the various General Plans may change water demands in the basin, how 
the General Plans may influence the GSP’s ability to achieve sustainable groundwater use, and how the GSP may 
affect implementation of General Plan land use policies. Policies outlined in the General Plans that will potentially 
influence implementation of the GSP are discussed below and listed in Appendix 1-E. 
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1.2.3.1.1 San Joaquin County General Plan 

The San Joaquin County General Plan describes the official County “blueprint” on the location of future land use, type 
of development encouraged, and decisions regarding resource conservation. Stakeholders informed the development 
of the County’s vision and guiding principles, which represent the County’s core values and establish benchmarks for 
the General Plan’s goals and policies (SJC, 2016b). The General Plan encourages preservation of the County’s 
groundwater resources and states that future urban and agricultural growth should occur within the sustainable capacity 
of these resources.  

1.2.3.1.2 Calaveras County General Plan 

The Calaveras County General Plan has provided a framework for growth and development in Calaveras County. The 
Calaveras County General Plan was developed in 1996 in collaboration with local stakeholders and policymakers to 
understand the challenges facing the community and to enact a common vision for the future. The Calaveras County 
Planning Commission has been working since 2008 to revise the General Plan, which is now more than 20 years old. 

The Calaveras County General Plan recognizes that water is a limited and valuable resource and that the region is 
experiencing localized problems with both water supply and quality. To mitigate these issues, the General Plan 
delineates policies and goals that promote sustainable water resources management in the region (Calaveras County, 
1996). 

1.2.3.1.3 Stanislaus County General Plan 

The Stanislaus County General Plan provides a comprehensive, long-term plan to guide development within the 
Stanislaus County boundaries through 2035. The General Plan was updated and adopted in 2016 to reflect the evolving 
conditions of the region. While Stanislaus County’s economic base remains predominantly agricultural, the County's 
land use and economy continue to diversify in response to increased pressure to convert productive agricultural lands 
to non-agricultural uses. To address the region’s changing water needs, the Stanislaus County General Plan supports 
goals, policies, and implementation measures that promote sustainable water management and protect the local 
groundwater sources (Stanislaus County, 2016). 

1.2.3.1.4 City of Stockton General Plan 

The City of Stockton General Plan establishes the City’s 2040 vision and provides supporting goals, policies, and 
actions needed to achieve it. The General Plan for the 2040 vision was built upon the prior 2035 Stockton General Plan 
(adopted in 2007) and was a collaborative process that involved a diverse group of stakeholders and interests. The 
General Plan update incorporated feedback from City Council study sessions, Planning Commission study sessions, 
community workshops, and numerous other public meetings and outreach events (City of Stockton, 2016).  

The City of Stockton’s General Plan recognizes that groundwater supplies are vital to Stockton’s ability to meet current 
and future water demands. The City has focused attention on optimizing available surface water supplies and 
cooperating with agencies in the region to manage the groundwater resources at a sustainable yield and to address 
regulatory pressures, droughts, and saline intrusion (City of Stockton, 2016).  

1.2.3.1.5 City of Lodi General Plan 

The City of Lodi General Plan Update, published in 2010, outlines a vision for Lodi’s future and provides a set of policies 
and programs that guide community growth and development. The 2010 General Plan Update replaced the 1991 
General Plan and was informed by community members and stakeholders who participated in the planning process 
through different avenues, including public workshops and meetings, mail surveys, interviews, presentations, and 
newsletters (City of Lodi, 2010).  
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As the primary source of water supply for the City of Lodi, the General Plan recognizes that groundwater contamination 
and overdraft in the Eastern San Joaquin Subbasin can threaten the City’s ability to meet current water demands and 
limit future development (City of Lodi, 2010).  

1.2.3.1.6 City of Manteca General Plan 

The City of Manteca adopted the current Manteca General Plan in 2003 and is currently working on the Manteca 
General Plan Update to reflect the current conditions of the City. The Manteca General Plan Update is anticipated to 
conclude in 2020 and is a collaborative process between community members, City staff, and decision-makers to 
produce a General Plan that is current, progressive, flexible, and viable. The General Plan Update also reevaluates 
the existing vision for Manteca through 2040, incorporates new planning strategies, and brings the General Plan into 
compliance with recent social and environmental justice policies and laws (City of Manteca, 2017).  

The Manteca General Plan Update recognizes that groundwater is a large source of potable water supply for the City 
and that the Eastern San Joaquin Subbasin is in overdraft. To address groundwater overdraft in the City, a significant 
number of policies in the General Plan promote increased understanding of the Eastern San Joaquin Subbasin.  

1.2.3.1.7 City of Escalon General Plan 

The Escalon General Plan was developed for the City in 1994 and updated in 2010 to reflect the most current conditions 
of the City and to provide comprehensive planning for future development. The Escalon General Plan was developed 
through a cooperative effort involving the City Council and Planning Commission, City staff and their consultants, and 
stakeholders in the City (City of Escalon, 2010). The Escalon General Plan delineates policies that support the long-
term preservation of water supplies and water quality in the Eastern San Joaquin Subbasin (City of Escalon, 2010). 

1.2.3.1.8 City of Ripon General Plan 

The City of Ripon’s General Plan was updated in 2006 to guide the use of private and public lands within the 
community’s boundaries through 2040. The General Plan update provides a framework for promoting growth and 
reevaluates where growth should be located. The General Plan development process was informed by community 
members representing a wide variety of interests, city department heads, and staff representatives of public agencies 
(City of Ripon, 2006). 

The General Plan supports the preservation of groundwater quantity and quality as it is an important source of water 
supply for the City of Ripon. Future development within the planning area is expected to have minimal effects on 
groundwater supplies, although it is unknown how development will impact groundwater quality. The General Plan 
predicts that the City of Ripon may have to abandon a large number of wells as sources of potable water due to 
contamination, and, as a result, additional development may be prohibited until an adequate source of potable water 
can be identified. Surface water is expected to meet water demands for surrounding agricultural uses (City of Ripon, 
2006).  

1.2.3.2 Effect of GSP Implementation on Applicable General Plans  

The General Plans in the Subbasin provide the regions with a guideline to facilitate anticipated growth within the 
sustainable capacity of existing resources. Successful land use planning also promotes sustainable water supply and 
use within the regions. Due to the complementary nature of the General Plans and the GSP, the goals and policies in 
the General Plans support the ability of the GSAs to achieve sustainability.  

Implementation of the GSP, including changes in groundwater management, may influence the type of land use and 
location of future development, depending on the level of changes set forth by the GSP, such as enacted programs, 
plans, and policies. While General Plan implementation may result in land use changes and changes in water 
consumption, minimal change in water demand is expected from GSP implementation. Most of the land within the 
Eastern San Joaquin Subbasin is currently developed to some use, and conversion from agricultural uses to urban 
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uses is not anticipated to increase water demand. However, conversion from agriculture to urban use may have an 
effect on water source, depending on the location in the Subbasin, and may shift supply from groundwater to surface 
water. 

1.2.3.3  Land Use Plans Outside the Plan Area 

Land use decisions in neighboring areas experiencing overdraft are likely to affect groundwater conditions in the 
Eastern San Joaquin Subbasin. The portions of the Tracy and the Delta-Mendota Subbasins that are adjacent to the 
Eastern San Joaquin Subbasin are also located within San Joaquin County. These land use planning areas are covered 
by the San Joaquin County General Plan described in Section 1.2.3.1.1.  

The cities of Tracy, Lathrop, Modesto, Galt, and Elk Grove are the largest urban areas neighboring the Eastern San 
Joaquin Subbasin. The City of Tracy, located within San Joaquin County, updated its General Plan in 2011. The City 
of Tracy General Plan identifies the Tracy Subbasin as a source of water supply for the city, though available 
groundwater supplies are projected to decrease by 2025. The City of Tracy is working towards reducing its reliance on 
groundwater and reserving its use for emergency situations and droughts (City of Tracy, 2011).  

The City of Lathrop, located within San Joaquin County, relies on potable water supplies consisting of a combination 
of groundwater and treated surface water from the South County Water Supply Program. The General Plan for the City 
of Lathrop was first adopted in 1991 and last amended in 2004. The General Plan reflects the City’s long-range 
aspirations by defining goals and policies for current and future development and by providing guidance on proposed 
projects. 

The City of Modesto, located in Stanislaus County, relies on the Modesto and Turlock Subbasins for its groundwater 
supplies. The City of Modesto General Plan identifies declining groundwater levels as an environmental concern for 
the City of Modesto as a result of increased urban demands. The General Plan calls for continued protection and 
conservation of groundwater sources while pursuing additional water supplies (City of Modesto, 2008).  

The City of Galt, located in Sacramento County, is on the southern edge of the Cosumnes Subbasin and last updated 
its General Plan in 2009. Groundwater from the Cosumnes Subbasin is the sole source of water supply for the city. 
The General Plan outlines policies to ensure groundwater availability and protection (City of Galt, 2009). 

The City of Elk Grove, located in Sacramento County, relies heavily on groundwater from the Sacramento Valley 
subregion of the Central Valley aquifer system. To address years of drought conditions and low precipitation, the City 
of Elk Grove Draft General Plan outlines several goals and policies to protect groundwater supplies while meeting 
increased water demands from agricultural production and a growing population (City of Elk Grove, 2018). 

1.2.3.4  Well Permitting 

1.2.3.4.1 San Joaquin County 

San Joaquin County oversees a well permitting program for any new, replacement, back-up, and De Minimis well 
construction. The purpose of this program is to prevent groundwater contamination and safety hazards by regulation 
of the location, construction, repair, and destruction of water supply, monitoring, and geophysical wells and borings. 
Pursuant to CWC, Section 13808, all new wells that do not meet the exemption criteria must submit additional 
information prior to the issuance of a permit by the Environmental Health Department. The permit program is enforced 
by Ordinance Code of San Joaquin County Section 9-1115, and Municipal Codes of Stockton, Lodi, Manteca, Tracy, 
Escalon, and Ripon. Applicants must provide information about groundwater elevation estimates, land elevation 
estimates, extraction volume estimates, depth of Corcoran Clay, and other basic well characteristics.  

San Joaquin County has established water well standards that define property line setbacks (at least 10 feet depending 
on well type), casing perforations, gravel packing, well seals, backflow prevention, disinfection requirements, sampling 
taps, and more, as well as the requirement for installing monitoring device(s) for groundwater extraction, elevation, 
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and/or water quality. Other setbacks for potential sources of contamination or pollution require at least 50 feet 
depending on the contamination source and well type. 

The San Joaquin County Well Standards outline well grouting and construction standards to prevent contamination, 
pollution, and degradation of water wells and of the groundwater by intrusion of poor-quality water. Wells must have a 
watertight annular seal near the land surface to keep surface water and other potential contamination out of the well. 
The minimum depth of the annular seal for wells in San Joaquin County is summarized in Table 1-1 (San Joaquin 
County, 1993).  

Table 1-1: Minimum Depth of Seal Below Ground Surface 
for Wells in San Joaquin County 

Well Type Feet  

Public Water Supplies 100 

Individual Domestic Well 100 

Industrial Wells 100 

Agricultural Wells 50 

 

1.2.3.4.2 Calaveras County 

The Calaveras County Board of Supervisors adopted a well construction and destruction ordinance in 1998. The 
ordinance mandates that a permit must be obtained from the Calaveras County Environmental Health Department prior 
to development or modification of any well within the Calaveras County boundaries. The purpose of the program is to 
regulate the construction, alteration, abandonment, and destruction of wells such that groundwater will not be 
contaminated and that groundwater supplies will not jeopardize the health, safety, or welfare of Calaveras County 
residents. 

To prevent polluted or contaminated water from entering the well, the Well Program established a minimum depth at 
which the annular space should be filled as well as minimum horizontal set back requirements. Horizontal setbacks 
range from 10 feet from property lines for small parcels to 150 feet for underground storage with nearby wells at least 
25 feet away. The annular seal depths for wells in Calaveras County are summarized in Table 1-2 (Calaveras County 
Board of Supervisors, 2008). 

 

Table 1-2: Minimum Depth of Seal Below Ground Surface for Wells in Calaveras County 

Well Type Feet  

Public drinking water well 50 

Commercial well 50 

Industrial well 50 

Individual domestic well 20 

Agricultural well 20 

Vertical geothermal exchange wells 20 

Wells within 25 feet of a water way 20 feet below the bed of the water way 

 

1.2.3.4.3 Stanislaus County  

Pursuant to Chapter 9.36 of the Stanislaus County Code, well owners must first receive a valid permit from Stanislaus 
County to construct, install, repair, or destroy any well or well seal within the County. The Stanislaus County Department 
of Environmental Resources (DER) is responsible for reviewing the applications and issuing permits. The Stanislaus 
County Code also states that all wells must have an annular seal, except for agricultural wells that are not used for 
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domestic purposes and are located more than 300 feet from a domestic well. The Stanislaus County Code does not 
specify the minimum annular seal depths for wells in Stanislaus County (Stanislaus County, 2019a).  

In 2014, the DER adopted a Groundwater Ordinance to prohibit unsustainable extraction of groundwater in 
unincorporated areas of the County. The DER reviews each Well Permit Application and determines whether the well 
is subject to, or exempt from, the prohibitions in the Groundwater Ordinance. Permit Applications for wells intended to 
extract 2 AF/year of groundwater or less are exempt from the prohibitions in the Groundwater Ordinance (Stanislaus 
County, 2019b). The annular seal depths for wells in Calaveras County are summarized in Table 1-3 (Stanislaus 
County, 2019a). 

Table 1-3: Minimum Depth of Seal Below Ground Surface for Wells in Stanislaus County 

Well Type Feet  

Community water supply well 50 

Industrial well 50 

Individual domestic well 20 

Agricultural well 20 

Air conditioning well 20 

All other types 20 

 

1.2.4 Additional GSP Elements 

The Additional GSP Elements section of the GSP provides GSAs with the opportunity to discuss “any additional Plan 
elements included in Water Code Section 10727.4 that the Agency determined to be appropriate”. These additional 
elements include:   

• Control of saline water intrusion 

• Wellhead protection areas and recharge areas 

• Migration of contaminated groundwater 

• A well abandonment and well destruction program 

• Replenishment of groundwater extractions 

• Activities implementing, opportunities for, and removing impediments to, conjunctive use or underground 
storage 

• Well construction policies 

• Measures addressing groundwater contamination cleanup, groundwater recharge, in-lieu use, diversions to 
storage, conservation, water recycling, conveyance, and extraction projects 

• Efficient water management practices, as defined in Section 10902, for the delivery of water and water 
conservation methods to improve the efficiency of water use 

• Efforts to develop relationships with state and federal regulatory agencies 

• Processes to review land use plans and efforts to coordinate with land use planning agencies to assess 
activities that potentially create risks to groundwater quality or quantity 
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• Impacts on groundwater dependent ecosystems 

Each of the Additional Elements listed are relevant and important to the Eastern San Joaquin Subbasin, and are 
discussed throughout this GSP, as identified below.  

Control of saline water intrusion – Section 2.2.3 describes the current status of saline water intrusion in the Subbasin. 
Section 3.2.4 addresses saline water intrusion as a sustainability indicator and identifies minimum thresholds, 
measurable objectives, and interim milestones. Actions to identify and monitor for saline water intrusion early is 
described in Section 3.2.4.4.  

Wellhead protection areas and recharge areas – Section 1.2.3.4 addresses wellhead protection programs in San 
Joaquin County, Calaveras County, and Stanislaus County.  

Migration of contaminated groundwater – The migration of contaminated groundwater that may impair water 
supplies is addressed in Section 3.2.3.  

A well abandonment and well destruction program – The well destruction program in San Joaquin County is 
discussed in Section 1.2.3.4.1. The well destruction and abandonment requirements in Calaveras County are 
referenced in Section 1.2.3.4.2.  

Replenishment of groundwater extractions – Chapter 6: Projects and Management Actions discusses proposed 
projects and management actions that will facilitate replenishment of groundwater extraction. Areas where potential 
groundwater replenishment could occur through direct recharge are described in Section 2.1.4.5. 

Activities implementing, opportunities for, and removing impediments to, conjunctive use or underground 
storage – Existing conjunctive use projects are identified in Section 1.2.2.9. Chapter 6: Projects and Management 
Actions contains the proposed projects and management actions that will address implementing, opportunities for, and 
removing impediments to, conjunctive use or underground storage projects in the Subbasin.  

Well construction policies – Section 1.2.3.4 addresses well construction policies in San Joaquin County, Calaveras 
County, and Stanislaus County. Annular well seal depth requirements are tabulated in Tables 1-1, 1-2, and 1-3.  

Measures addressing groundwater contamination cleanup, groundwater recharge, in-lieu use, diversions to 
storage, conservation, water recycling, conveyance, and extraction projects – Chapter 6: Projects and 
Management Actions discusses proposed projects and management actions that address groundwater recharge, in-
lieu use, diversions to storage, conservation, and water recycling.  

Efficient water management practices, as defined in Section 10902, for the delivery of water and water 
conservation methods to improve the efficiency of water use – Ongoing efforts to implement efficient water 
management practices are described in Section 1.2.2.7. Conservation methods and efficiency of water use are also 
noted in many local or regional general plans, detailed in Section 1.2.3. Projects relevant to this topic are discussed in 
Chapter 6: Projects and Management Actions.  

Efforts to develop relationships with state and federal regulatory agencies – A strong relationship between the 
GSAs and existing regulatory agencies is valuable to the success of this GSP. Efforts to develop this relationship are 
described in Chapter 7: Plan Implementation, of this GSP.  

Processes to review land use plans and efforts to coordinate with land use planning agencies to assess 
activities that potentially create risks to groundwater quality or quantity – Summaries of land use plans both 
inside the Subbasin and in nearby Subbasins can be found in Section 1.2.3. Efforts are being made at the local level 
to develop a formal opportunity for GSAs to provide input on the land use and water-related elements of future General 
Plans and CEQA documentation to promote consistency with the GSP. Current opportunities to participate in plan 
decision making are outlined in the 2016 San Joaquin County General Plan update, including opportunities to provide 
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input through community workshops, focus group meetings, Board of Supervisors/Planning Commission Study 
Sessions, and public hearings.  

Impacts on groundwater dependent ecosystems – Groundwater dependent ecosystems (GDEs) are defined in this 
GSP in Section 2.2.7. The methodology for identifying GDEs can be found in Section 2.2.8. A map of identified GDEs 
in the Subbasin is shown in Section 2.2.9. Adverse impacts to GDEs are described under Depletion of Interconnected 
Surface Water, Section 3.2.6, as part of the undesirable results discussion.   

1.3 NOTICE AND COMMUNICATION 

1.3.1  Beneficial Uses and Users in the Basin 

The California Regional Water Quality Control Board (RWQCB) Central Valley Region designates all groundwaters in 
the Sacramento River Basin and San Joaquin River Basin as suitable or potentially suitable, at a minimum, for 
municipal and domestic water supply, agricultural supply, industrial service supply, and industrial process supply (CA 
RWQCB Central Valley Region, 2016).   

As listed in California Water Code Section 10723.2, beneficial uses and users of groundwater in the region include the 
following interests:  

• Agricultural users and domestic well owners that hold of overlying groundwater rights. There are 
approximately 1,000 unique domestic, public, and production wells in the Subbasin.  

• Public water systems/municipal well operators in the Subbasin. These are listed in Section 1.1.4.3. 

• Local agencies that have land use planning jurisdiction. These include counties of San Joaquin, Calaveras, 
and Stanislaus, and cities of Stockton, Lodi, Manteca, Escalon, and Ripon. 

• Environmental users of groundwater, including species and habitat reliant on instream flows, as well as 
wetlands and GDEs. Identified GDEs are mapped in Figure 2-69 in Section 2.2.9. Freshwater species in the 
Eastern San Joaquin Subbasin are listed in Appendix 1-F.  

• Irrigation districts in the Subbasin that divert surface water to deliver to their customers.  

• Lands managed by the federal government. The San Joaquin River National Wildlife Refuge lies just outside 
of the Subbasin boundary. Also just outside of the Subbasin are three California State Parks, including: 
Carnegie SVRA, Caswell Memorial SP, and Franks Tract SRA.  

• DACs and SDACs. DACs and SDACs are mapped in Figure 1-8: Disadvantaged Communities (DACs)Figure 
1-8 and are primarily in the western portions of the Subbasin. Approximately 33 percent of the Subbasin area 
is considered Disadvantaged and 7 percent is considered severely disadvantaged. Disadvantaged 
communities include the following census designated places (CDPs)1: Stockton City CDP, Collierville CDP, 
Lockeford CDP, Terminous CDP, and Valley Home CDP. Severely disadvantaged communities include: 
Kennedy CDP, August CDP, French Camp CDP, Taft Mosswood CDP, and Thornton CDP.  

• Entities that monitor and report groundwater elevations. Monitoring in the Subbasin is extensive. A list of 
monitoring agencies can be found in Section 1.2.2. 

                                                           
 
1  A census designated place is a concentration of population identified by the United States Census Bureau for statistical 

purposes. CDPs are delineated for each decennial census as the statistical counterparts of incorporated places, such as 
cities, towns, and villages. 
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Of the potential beneficial uses and users of groundwater in the Subbasin listed in CWC Section 10723.2, those not 
included are the following:  

• California Native American tribes 

1.3.2 List of Public Meetings Where the GSP was Discussed 

During the development of this GSP, meetings of the GWA Board, Advisory Committee, and Workgroup were open to 
the public, with meeting information noticed, as appropriate, and posted to the GWA website (discussed below in 
Section 1.3.4.1). In addition, informational open house events were held throughout GSP development (see Section 
1.3.4.5).  

Below is a list of the public meetings where the GSP was discussed. The following includes the public meetings held 
from June 2017 through July 2019.  

1.3.2.1 GWA Board Meetings 

In 2017, GWA Board meetings were held on June 14, July 12, August 9, September 13, October 11, and November 8. 

In 2018, GWA Board meetings were held on February 14, March 14, April 11, May 9, June 13, July 11, August 8, 
September 12, October 10, and November 14. 

In 2019, GWA Board meetings were held on February 13, March 13, April 10, May 8, June 12, and July 10.  

1.3.2.2 GWA Advisory Committee Meetings 

In 2018, Advisory Committee meetings were held on May 9, June 13, July 11, August 8, September 12, October 10, 
and November 14. 

In 2019, Advisory Committee meetings were held on January 9, February 13, March 13, April 10, April 24, May 8, 
June 12, and July 10. 

1.3.2.3 Groundwater Sustainability Workgroup Meetings 

In 2018, Workgroup meetings were held on June 12, July 10, August 15, September 11, October 9, and November 13. 

In 2019, Workgroup meetings were held on January 9, February 13, March 13, April 10, May 8, and June 12.  

1.3.2.4 Informational Open House Events 

In 2018, informational open house events were held on August 29 and November 7. 

In 2019, informational open house events were held on February 12 and July 18.   

1.3.3 Decision-Making Process 

The GWA Board is tasked with the vote and approval of policy decisions for the development and implementation of 
this GSP. As described in Section 1.1.4.2, the GWA Board receives input from an Advisory Committee, the Workgroup, 
and the public.  

The governing bodies of each of the individual GSAs take action and provide direction to their Board member 
representatives and must individually approve the final GSP. A description of the agencies that comprise the GSAs 
can be found in Section 1.1.4.3.  
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1.3.4 Opportunities for Public Engagement and How Public Input was Used 

Throughout the process of GSP development, the GWA has engaged stakeholders and the public in the development 
of the GSP, including the actions listed below. This effort has been greatly aided by the facilitation support provided 
through DWR.  

1.3.4.1 GWA Website 

The GWA website has been online since 2018 and continues to be maintained on a regular basis at 
www.esjgroundwater.org. It contains an introduction of the SGMA background, Member agencies, and GWA Board 
updates with meeting information and materials posted regularly. There are detailed sections for project descriptions, 
education materials, and meeting notices with the accompanying presentation materials and minutes. As a major 
purpose in creating accessible information online, there is a section devoted to press releases, newsletters, public 
notices, and other major events and accomplishments. As distribution of information to the public and interested parties 
is important, there is also an area to access the complete project reports relative to the GWA and its member agencies. 
Contact information is readily available for interested parties to communicate with GWA members and staff. 

1.3.4.2 Groundwater Sustainability Workgroup 

The GWA developed a Workgroup in order to promote stakeholder input and was relied upon when developing the 
GSP. The Workgroup began with an application process to ensure a diverse cross section of populations were 
represented to serve on the Workgroup. Workgroup members participated and provided valuable input throughout the 
GSP development process.   

Applications were distributed to organizations within every GSA to establish a Workgroup that represented the region’s 
broad interests, perspectives, and geography. The Workgroup included members from a variety of organizations, and 
who represent one or more of the interested parties’ groups. Table 1-4 lists the organizations and interests represented 
on the Workgroup.   
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Table 1-4: Groundwater Sustainability Workgroup Interests 

Eastern San Joaquin Groundwater Authority 
Groundwater Sustainability Workgroup – Interests Represented 

AG 
CM 
ENV 
FM 
GU 

Agricultural 
Community Neighborhood 
Environmental 
Flood Management 
Groundwater User 

BUS 
DAC 
INST 
NA 

Business 
Disadvantaged Communities 
Institutional 
Native American 

Role/Organization AG BUS CM DAC ENV FM GU INST NA Application Notes 

2Q Farming ✓  ✓   ✓    

2Q Farming is interested in making a 
difference for agriculture and communities, 
and in preserving water rights for future 
generations so they will have the ability to 
irrigate and access the water necessary for 
life. 

Agricultural Business – Farmer 
Representative 

✓ ✓ ✓ ✓ ✓ ✓ ✓   

As a representative of agricultural business, 
this member sees SGMA as an opportunity to 
manage the Subbasin while keeping 
jurisdiction, implementation, monitoring, and 
oversight at the local level. 

Calaveras County Resource 
Conservation District 

✓  ✓ ✓ ✓ ✓ ✓ ✓  

Calaveras RCD hopes to partner with 
groundwater users in the Western part of 
Calaveras County to address sustainability 
and recharge. 

California Sportfishing Protection Alliance ✓    ✓ ✓ ✓ ✓  

California Sportfishing Protection Alliance, 
longtime Mokelumne River stakeholder, is 
interested in reducing groundwater overdraft, 
managing surface water responsibly, and 
resolving longstanding conflicts. 
Representative is interested in the technical 
aspects of groundwater management and 
gaining a better understanding of recharge. 
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Eastern San Joaquin Groundwater Authority 
Groundwater Sustainability Workgroup – Interests Represented 

AG 
CM 
ENV 
FM 
GU 

Agricultural 
Community Neighborhood 
Environmental 
Flood Management 
Groundwater User 

BUS 
DAC 
INST 
NA 

Business 
Disadvantaged Communities 
Institutional 
Native American 

Role/Organization AG BUS CM DAC ENV FM GU INST NA Application Notes 

Catholic Charities of the Diocese of 
Stockton 

  ✓ ✓ ✓ ✓ ✓   

The Environmental Justice Program of the 
Catholic Charities of the Diocese of Stockton 
works with disadvantaged communities. 
Some of these communities have concerns 
regarding drinking water quality and toxic 
contamination of groundwater supplies. 

Environmental Justice Coalition for Water   ✓ ✓  ✓ ✓   

The Environmental Justice Coalition for Water 
is interested in ensuring that environmental 
justice interests are present, informed, and 
meaningfully engaged in a process that bears 
considerable importance for health, wealth, 
and growth. 

J.R. Simplot Co.  ✓ ✓   ✓     

As a local industry representative with a stake 
in groundwater quality, this representative 
sees benefit in being part of the stakeholder 
process. 

Lima Ranch  ✓ ✓   ✓ ✓ ✓   

Lima Ranch views water as a precious 
commodity that must be conserved and used 
sustainably. Representative values preserving 
water rights and using water efficiently. 

Machado Family Farms ✓  ✓    ✓   

Representative manages a family farm and 
brings agricultural experience and experience 
with the California Public Utilities Commission 
to provide a balanced perspective. 

Manufacturers Council of the Central Valley ✓ ✓   ✓ ✓ ✓   

Through their involvement as a stakeholder, 
Manufacturer's Council of the Central Valley 
provides resources to manufacturers 
impacted by the implementation of GSPs and 
to GSAs looking to work with the sector. 
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Eastern San Joaquin Groundwater Authority 
Groundwater Sustainability Workgroup – Interests Represented 

AG 
CM 
ENV 
FM 
GU 

Agricultural 
Community Neighborhood 
Environmental 
Flood Management 
Groundwater User 

BUS 
DAC 
INST 
NA 

Business 
Disadvantaged Communities 
Institutional 
Native American 

Role/Organization AG BUS CM DAC ENV FM GU INST NA Application Notes 

Restore the Delta  

 

 ✓ ✓ ✓ ✓ ✓   

Representative is interested in the link 
between surface water flows for the San 
Joaquin Delta and groundwater management. 
Additionally, this member brings connections 
for broad environmental justice outreach. 

San Joaquin Audubon     ✓     
San Joaquin Audubon is interested in overall 
water use and environmental issues. 

San Joaquin County Environmental Health 
Department 

  ✓  ✓  ✓   

The San Joaquin County Environmental 
Health Department plays a role in protecting 
the area's groundwater resource, drinking 
water, and public health. 

San Joaquin Farm Bureau ✓ ✓ ✓   ✓ ✓   

The San Joaquin Farm Bureau is interested in 
helping manage and utilize the groundwater 
reservoir to better supply all needs for the 
short and long term. 

Sequoia ForestKeeper     ✓     

Sequoia ForestKeeper has been submitting 
comments on water-related issues to the 
SWRCB since 2015. 

Sierra Club - Delta-Sierra Group ✓  ✓ ✓ ✓ ✓ ✓   

Sierra Club cares about the future of the 
Eastern San Joaquin Subbasin and 
sustainability. They believe that 
representation of individuals is lacking and 
there is insufficient outreach. 

Spring Creek Golf & Country Club 
 

 ✓ ✓  ✓ ✓ ✓   

Representative is golf course Superintendent 
at Spring Creek Golf & Country Club, is 
interested in groundwater rights and 
contributing to the stakeholder Workgroup. 
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Eastern San Joaquin Groundwater Authority 
Groundwater Sustainability Workgroup – Interests Represented 

AG 
CM 
ENV 
FM 
GU 

Agricultural 
Community Neighborhood 
Environmental 
Flood Management 
Groundwater User 

BUS 
DAC 
INST 
NA 

Business 
Disadvantaged Communities 
Institutional 
Native American 

Role/Organization AG BUS CM DAC ENV FM GU INST NA Application Notes 

The Hartmann Law Firm ✓ ✓ ✓   ✓ ✓   

Representative is Advisory Water 
Commissioner, District Counsel for multiple 
reclamation districts. 

The Wine Group ✓ ✓  
 
 

✓  ✓   

The Wine Group has technical knowledge 
and provides a unique viewpoint that supports 
the successful development of a GSP for the 
Eastern San Joaquin Subbasin. 

Trinchero Family Estates and Sutter Home 
Winery 

✓ ✓ ✓  ✓  ✓   

Trinchero Family Estates and Sutter Home 
Winery is interested in helping develop a 
balanced approach for communities and 
businesses. 

University of the Pacific  ✓ ✓   ✓    

Representative is an Emeritus Professor of 
Operations/Engineering Management at the 
University of the Pacific and is engaged in 
research on stream flow diversion for 
groundwater recharge. 
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The Groundwater Sustainability Workgroup meetings were held approximately monthly, typically on the second 
Tuesday or Wednesday of each month. The meetings were open to the public and provided opportunities for attendees 
to learn more about the process and provide input.  

1.3.4.3 Stakeholder Outreach and Engagement Plan 

With the support of the Workgroup, the GWA developed an initial Stakeholder Outreach and Engagement Plan (see 
Appendix 1-G) for the San Joaquin Subbasin detailing stakeholder engagement strategy has been developed to 
achieve the following goals: 

• Keep interested list of stakeholders informed and aware of opportunities for involvement through email 
communications and/or their preferred communications 

• Engage DWR for facilitated support to aid in the development of the GSP 

• Open GWA planning efforts to the public with agendas and meeting minutes published on the GWA website 

• Inform and obtain comments from the general public through public meetings held on an approximately 
quarterly basis 

• Facilitate productive dialogue among participants at Advisory Committee, Workgroup, and public meetings 
through the use of qualified facilitators to obtain, consider, and integrate feedback accordingly throughout the 
planning process 

• Seek the input of interest groups during the implementation of the GSP and any future planning efforts 

• Obtain input from the Workgroup about preferred locations to conduct public informational meetings to reach 
diverse audiences and disadvantaged communities 

• Provide timely and accurate public reporting of planning milestones through the distribution of outreach 
materials and posting of materials on the GWA website for the GSP 

• Secure quality media coverage that is accurate, complete, and fair 

• Maintain an active communications tracking tool to capture stakeholder engagement and public outreach 
activities and to demonstrate the reporting of GSP outreach activities 

1.3.4.4 Stakeholder Database   

The GWA developed a database of stakeholders who represent the region’s interests, perspectives, and geography. 
The database was developed by leveraging existing stakeholder lists and databases from prior GWA engagement 
efforts, conducting new research, and obtaining referrals from key stakeholders and stakeholder groups.   

During the initial development of the stakeholder database, the GWA worked with those responsible for implementing 
the GSP to obtain contact lists of interested parties within the basin as well as other diverse contact lists they maintain.   

This robust stakeholder list of interested parties includes, but is not limited to, the following: 

• Community water systems 

• Agricultural well owners  

• Domestic well owners   
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• Municipal well operators  

• Groundwater users (including agricultural) 

• Local land use planning agencies  

• Government agencies  

• Nonprofit organizations  

• Environmental organizations  

• Higher education institutions  

• Community based organizations 

• Neighborhood organizations  

• California Native American Tribes  

• Disadvantaged communities 

• Private citizens  

The Stakeholder Database was regularly updated by adding additional parties who expressed interest as including 
public meetings and through website signups. As needed, contacts were updated or removed. It served as the 
foundation for targeted outreach and communication throughout the project. Additionally, the database was used to:  

• Provide a single repository to collect, store, and organize information on basin stakeholders  

• Allow individuals to self-identify their SGMA interests when they sign up as an interested stakeholder  

• Identify the interests and concerns of organization contacts and individual stakeholders  

• Plan meetings and send notices to stakeholders based upon their identified interests and role 

• Document all stakeholders invited to GSP development meetings and their primary input at the meetings  

• Post meeting agendas and minutes  

• Produce communication and engagement summary reports 

Table 1-5 provides a summary breakdown of the number of parties and interests represented in the Stakeholder 
Database. 
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Table 1-5: Stakeholder Database Summary 

Eastern San Joaquin Groundwater Authority 
Stakeholder Database 

Interest Represented Number of Stakeholders 

Agricultural 31 

Government Agency 19 

Groundwater 152 

Business 33 

Nonprofit 5 

Higher Education 1 

Community Based Organization/Neighborhood 
Association  

14 

Disadvantaged Communities 21 

Environmental  30 

Flood Control 6 

Community Water Systems 433 

Native American Tribe 4 

Private Citizen 17 

Total 766 

1.3.4.5 Stakeholder Education and Outreach 

Recognizing that an inclusive outreach and education process supports the success of a well-prepared GSP, the GWA 
has prioritized Stakeholder involvement and outreach in plan development and implementation, dedicating staff and 
financial resources for this high‐priority effort.  

• The GWA held four informational open house events devoted to SGMA outreach and providing information to 
the public on the GSP development process. The purpose was to provide participants with information on 
GSP development, seek feedback from stakeholders and the public, provide a forum for the public to interact 
with their GSA representatives, and address questions in a transparent manner. These events were held on 
an approximately quarterly basis in different locations throughout the Subbasin, as listed below.  

o August 2018 – Robert J. Cabral Agricultural Center, Stockton, CA (51 attendees) 

o November 2018 – Manteca Transit Center, Manteca, CA (25 attendees) 

o February 2019 – Lockeford Community Center, Lockeford, CA (61 attendees) 

o July 2019 – Robert J. Cabral Agricultural Center, Stockton, CA (XX attendees) 

• Targeted outreach presentations were given at community meetings to the following groups: 

o Delta-Sierra Group 

o Manteca Kiwanis Sunrise Club 

o Manufacturer’s Council of the Central Valley 

o North San Joaquin Water Conservation District Board of Directors 

o San Joaquin County Hispanic Chamber of Commerce 

o San Joaquin Farm Bureau 
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• Individually, member GSAs provide targeted outreach materials to their constituencies through the distribution 
of outreach and informational materials. 

• SGMA outreach materials were distributed at various programs and events to reach growers. Outreach flyers 
containing information on SGMA and GSA contact information were distributed at the San Joaquin County 
Pesticide Applicator Permitting meetings in November 2018.  

• Factsheets and e-blasts were used to raise awareness about topics and events relevant to the GSP 
development process. Outreach included providing overviews of participation opportunities for GSP planning 
processes. 

• Social media channels, such Facebook, were used to distribute targeted information relevant to the GSP 
planning process and ways to get involved. A GWA Facebook page was developed, and social media 
templates were distributed to members of the GSA Board, Advisory Committee, and Workgroup for use on 
their agency social media accounts.  

• Comment cards, provided in postcard format at every public informational open house, allowed the public and 
stakeholders to contribute written comments, solicit additional information, make suggestions, and submit 
other feedback as appropriate.  

• News releases were distributed to regional media agencies, including local newspapers and radio stations, to 
draw attention to important GWA events such as workgroup and public meetings. 

1.3.4.6 Situation Assessment 

The GWA applied for and received DWR facilitation to conduct a Situation Assessment, the purpose of which was to 
facilitate the stakeholder engagement process. The facilitation services supported third-party interviews conducted with 
the members of the Workgroup as part of a Situation Assessment. The Situation Assessment was conducted in Q4 
2018 with the goal of facilitating stakeholder input into the GSP development process. All Workgroup members were 
invited to participate in the Situation Assessment, and 17 were interviewed during a series of in-person and phone 
interview sessions. Assessment summary and highlights are available on the GWA website. 

Situation Assessment questions covered topics including: 

• Outreach and engagement approach 

• Meeting presentations 

• Meeting discussions  

• Strengthening the Workgroup process 

• Decision making and input 

• GSP development and plan content 

• Resource and management conditions data 

• Implementation considerations 

Situation Assessment findings were presented to the Workgroup, the Advisory Committee, and the GWA Board. 
Changes, including those to the Workgroup process, meeting presentations and discussions, and draft GSP 
development and review schedule were made based on feedback from the Workgroup members.  
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1.3.4.7 Incorporation of Stakeholder Feedback 

The development of this GSP was informed and supported by stakeholder feedback, which was documented, 
addressed, and incorporated at numerous points throughout the development process. The public was invited to 
provide input at each Advisory Committee and GWA Board meeting, including the Projects and Management Actions 
Workshop, which featured a public feedback survey. Information provided for GSP development was refined based on 
input from public meetings. Stakeholder involvement was additionally supported through monthly meetings of the 
Workgroup, a 23-member multidisciplinary stakeholder group that was formed for the specific purpose of soliciting input 
on GSP development from a wide range of beneficial users of groundwater in the Subbasin. Questions raised by 
participants at these meeting were addressed, with follow-up content presented and discussed at subsequent 
meetings.  

Ideas generated at the Workgroup meetings were directed to decision makers at the GWA Board meetings. Input was 
captured in monthly meeting summaries, which were reviewed by Workgroup members prior to being presented to the 
GWA Board in meeting agenda packets and posted to the GWA website. In addition, summaries of prior month 
Workgroup meetings, as well as highlights and key takeaways from those meetings, were presented regularly as a 
standing agenda item at GWA Board meetings.  

In addition to influencing GSP development and decisions related to groundwater management, feedback from 
stakeholders played a key role in enhancing education and outreach efforts, and the stakeholder involvement process 
more broadly. Changes were made to the Open House format following stakeholder comment, and outreach events 
with community groups (as referenced in Section 1.3.4.5 above) were added based on feedback to further spread the 
word about SGMA and local GSP development efforts. Additionally, changes to the Workgroup meeting structure and 
process were made based on findings of the Situation Assessment.  

1.3.5 Inter-basin Coordination 

As part of the SGMA process, stakeholder outreach often includes inter-basin coordination efforts. To date, there has 
been at least one meeting between representatives of the GWA and neighboring basins of Cosumnes Subbasin and 
Tracy Subbasin to initiate this process. The purpose of these meetings was to share and discuss elements included in 
the Eastern San Joaquin Draft GSP, including water budget estimates, boundary flow assumptions, and minimum 
thresholds. Participants discussed next steps for data sharing and ongoing coordination. There are plans to increase 
the level of inter-basin coordination as the Eastern San Joaquin GSP is implemented. 

Below is a summary of initial inter-basin coordination meetings with neighboring subbasins: 

• Cosumnes Subbasin – April 15, 2019 

• Tracy Subbasin – June 20, 2019  

• Modesto Subbasin – July 10, 2019  

• South American, Solano, and East Contra Costa Subbasins – anticipated summer 2019
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2. BASIN SETTING 

This Basin Setting chapter contains three main sections as follows: 

• Hydrogeologic Conceptual Model (HCM) – The HCM section (Section 2.1) provides the geologic 
information needed to understand the framework under which water moves through the Subbasin. It focuses 
on geologic formations, aquifers, structural features, and topography. 

• Current and Historical Groundwater Conditions – The Current and Historical Groundwater Conditions 
section (Section 2.2) describes and presents groundwater trends, levels, hydrographs and level contour maps, 
estimates changes in groundwater storage, identifies groundwater quality issues, addresses land subsidence, 
and addresses surface water interconnection.  

• Water Budget – The Water Budget Section (Section 2.3) describes the data used to develop the water 
budget. Additionally, this section discusses how the budget was calculated, and provides water budget 
estimates for historical conditions, current conditions, and projected conditions. 

2.1 HYDROGEOLOGIC CONCEPTUAL MODEL 

2.1.1 Data Compilation 

This section describes the HCM for the Eastern San Joaquin Subbasin. The regulatory framework is based on the 
California Code of Regulations, Title 23, Division 2 Department of Water Resources (DWR) § 354.14. The HCM 
presents the physical characteristics used to define water movement throughout the Eastern San Joaquin Subbasin. 

Data supporting development of the Eastern San Joaquin Subbasin HCM is available to the public from a variety of 
local, State, and federal agencies, as well as from non-governmental entities. The data presented herein was compiled 
from numerous studies conducted in the eastern portion of the San Joaquin Valley (SJV). Information from several 
online databases that support ongoing monitoring and development of the groundwater resources within the Eastern 
San Joaquin Subbasin and across California were amassed, digitized, evaluated, and reconfigured in support of the 
HCM. To accomplish the data compilation task, software programs such as Microsoft Excel, ArcGIS, QGIS and 
CrossView provided platforms for entering, storing, displaying, and evaluating the volume of data available. The 
following subsections describe the online programmatic databases from which much of the data was sourced and 
provides insight on the unique obstacles within each.  

2.1.1.1  Groundwater Level Data 

The California Statewide Groundwater Elevation Monitoring (CASGEM) and San Joaquin County (SJC) monitoring well 
networks provide the basis for determining groundwater levels across the Eastern San Joaquin Subbasin. CASGEM 
maintains a website that allows users to download site locations and water level information. SJC’s monitoring well 
data comes from the SJC Public Works Division and was gathered as part of the data compilation efforts. 

The two monitoring networks have substantial overlap, thus combining the databases was a necessary step in the data 
compilation effort. Because CASGEM uses the local, State, and CASGEM ID, whereas the SJC network uses the local 
and State ID, correlating or joining these two databases required manipulating or changing the State ID to a consistent 
format during the data compilation effort. Additionally, the databases cannot be merged based on well location because 
wells are often clustered together in close proximity and location information for the same well can vary between 
datasets.  

Together, the CASGEM and SJC monitoring well networks include approximately 1,000 unique wells across the 
Eastern San Joaquin Subbasin. Despite the large number of wells, data gaps still exist, both horizontally and vertically. 
As depicted on Figure 2-1, large areas of the subbasin contain very few wells, particularly in the northwest and 
southeast portions of the Subbasin. 
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Figure 2-1: CASGEM and San Joaquin County Monitoring Well Networks 
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Vertical data gaps are even more pronounced, as lack of construction data is an obstacle. Figure 2-2 shows the 
distribution of well depths of officially and voluntarily monitored CASGEM wells, a large number of which do not have 
construction depth or screen interval information. This makes determining groundwater levels for depth-discrete aquifer 
intervals impossible. Groundwater elevation contour maps were prepared of each principal aquifer, consistent with 
CCR § 354.16 Groundwater Conditions requirements. Despite uncertainties due to limited construction information, 
this Groundwater Sustainability Plan (GSP) presents maps that provide a useful description of groundwater conditions. 

 

Figure 2-2: Depth Distribution of Wells in the CASGEM Network  

Officially Monitored CASGEM Wells  

Voluntarily Monitored CASGEM Wells 
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2.1.1.2 Groundwater Quality Data 

This GSP relies on groundwater quality data from the groundwater ambient monitoring and assessment (GAMA) 
Program (GAMA Data Download). GAMA includes water quality data from numerous sources, such as United States 
Geological Survey (USGS) and DWR. The GAMA database contains approximately 6,800 well sites throughout the 
Eastern San Joaquin Subbasin with over 1.6 million water quality measurements (Figure 2-3).  

Although GAMA provides data on a large number of groundwater parameters and wells throughout the Eastern San 
Joaquin Subbasin, significant data gaps remain. For instance, there are inconsistencies in the parameters measured, 
as well as in the sampling periods. Some wells are sampled at regular intervals (i.e., quarterly or annually), while others 
are sampled irregularly. Such assorted schedules make analysis over a given period of time difficult. Data gaps are 
also apparent when looking at parameters over a longer timeframe. For example, chloride, an important and commonly 
measured groundwater quality parameter, is reported in only a small fraction of the total number of GAMA wells. As 
shown in Figure 2-4, out of the over 6,800 wells listed in GAMA for the Eastern San Joaquin Subbasin, no more than 
700 chloride measurements were taken during any year since 2005.
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Figure 2-3: GAMA Monitoring Well Network 
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Figure 2-4: Number of Chloride Measurements Taken at GAMA Monitoring Sites (2005-2017) 

 

 

Below is a list of attributes for each well in GAMA: 

• Well ID 

• Results 

• Chemical 

• Units 

• Qualifier 

• RL (Reporting Limit) 

• Approximate Latitude 

• Approximate Longitude 

• Well Type 

• Well Depth 

• Top of Screen 

• Screen Length 

• Source 

• Source Name 

• Other Names 

The attributes of each well in the GAMA database are not always complete or accurate. Well depths and screen interval 
data, where available, promotes vertical analysis of groundwater quality data because these data can be correlated to 
depth-discrete aquifer zones. Additional depth-specific water quality monitoring is a focus of the monitoring network for 
this GSP, as discussed in the monitoring network section of this GSP.  

2.1.1.3 Stratigraphic Data 

The Online System for Well Completion Reports (OSWCR) provided a majority of the groundwater well logs used in 
developing the HCM. This online database, developed and maintained by DWR, is a compilation of well completion 
reports accessible to the public for viewing and downloading. Tables of water well records are also available which 
contain attributes such as construction depth and well type (e.g., domestic or agricultural). However, not every well 
record is complete within the tables or only a few attributes may be listed. None of the stratigraphic or geologic data 
are provided in the tables. Stratigraphic or geologic data must be obtained from the individual well completion reports, 
which are only available as scanned images downloadable in portable document format (pdf). Once the well completion 
reports are retrieved from the database, the geologic information can then be manually digitized into MS Excel or other 
database software. 
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Critical information needed from the well completion reports are construction depth, screen interval, and borehole 
stratigraphy. The quality and completeness of the reports are, however, highly variable. Very few well logs contain all 
of the critical data; many more list only a few of the key attributes or none at all. Descriptions of the borehole stratigraphy 
also vary widely, from comprehensive geologic descriptions to single-word captions (e.g., sand, sandstone, or clay). 
Given the volume of wells in the Eastern San Joaquin Subbasin and the critical importance of the data being retrieved, 
great attention was paid to this aspect of the data compilation effort. 

Once compiled, the well construction and stratigraphic data from OSWCR was correlated with well data available from 
the CASGEM and SJC monitoring well databases. To accomplish this task, individual well logs from OSWCR were 
assigned a unique location and then matched to a specific well within the CASGEM and SJC datasets (DWR, 2000).  

Although the State ID format does not allow for matching between OSWCR, CASGEM, and SJC databases, well 
completion reports from OSWCR were correlated to wells in the other databases. This connection was made by plotting 
CASGEM/SJC well locations in Geographic Information System (GIS) software and correlating well completion reports 
to nearby wells with similar attributes. For instance, the State ID of the CASGEM/SJC wells and the modified State ID 
of the OSWCR were used to locate the features within the same Township/Range/Section. Well completion reports 
were matched to wells by attributes such as screen interval and seal depth or based on written location descriptions or 
hand drawn sketches of the location. 

To further support spatial analysis, well completion reports from OSWCR with no corresponding well in any database 
were added to the data set. Well completion reports for wells from other sources, including USGS nested wells and 
municipality wells, were also added. Well completion reports from OSWCR that did not correspond to wells in a different 
database were plotted using latitude and longitude coordinates listed in OSWCR. These coordinates are often 
approximations of the actual location; many latitude and longitude values are the centroid of the section containing 
each well. All totaled, the borehole stratigraphy from approximately 330 groundwater wells was digitized to provide 
horizontal spatial coverage. 

While groundwater wells provide valuable data in the shallower portion of the basin that is most accessed for 
groundwater use, the hydrostratigraphic units within the Eastern San Joaquin Subbasin are much deeper, reaching a 
maximum depth of approximately 1,000 feet. The Division of Oil, Gas, and Geothermal Resources (DOGGR) wells 
were used to assess the geologic strata at the depths important to the HCM, as these wells are typically much deeper 
than groundwater wells. 

Interpretation of geologic formations from the well completion reports and DOGGR well logs was undertaken after 
digitizing stratigraphic data from the various sources. This process relied heavily on the distinguishing features of each 
formation (Section 2.1.5), surficial geologic maps (Section 2.1.5), location and depth of borehole (Section 2.1.7), and 
professional judgement.  

2.1.1.4 GIS Data 

In accordance with CCR § 354.14, maps of various basin attributes are required as part of the HCM. To produce these 
maps, GIS software was used to store, manage, and analyze spatial and tabular data. GIS software was also used to 
extrapolate data through complex processes in cases where information or guidance was limited. For example, in 
accordance with CCR § 354.16, groundwater elevation contour maps are required based on the best available 
information. This requirement does not specify methods to use for producing the data, but the DWR Best Management 
Practice (BMP) for HCM suggests techniques used in Tonkin, M. and Larson, S. (2002), which uses geostatistical 
methods in conjunction with logical interpretations of groundwater level data to provide an adequate level of detail and 
accuracy. 

Certain GIS software programs, including QGIS and ArcGIS, were relied on heavily. QGIS is a powerful open-source 
program, whereas ArcGIS is the industry standard. Both are capable of completing the required elements for the GSP. 
QGIS provided the graphical capabilities for final map production. ArcGIS was specifically utilized because of a third-
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party extension, CrossView, which is capable of generating hydrogeologic cross-sections that are presented in Section 
2.1.7. The Universal Transverse Mercator (UTM) coordinate system and North American Datum of 1983 (NAD 83) 
were utilized along with the North American Vertical Datum of 1988 (NAVD 88) for all spatial data. 

2.1.2 Regional Geologic and Structural Setting 

The Eastern San Joaquin Subbasin lies within the San Joaquin Valley, which is part of the Central Valley of California. 
The Central Valley is a 400-mile-long, 50-mile-wide, northwestward trending asymmetrical structural trough filled with 
geologic units deposited over a long period of time. See Table 2-2 (Section 2.1.5) for the generalized stratigraphic 
column and Figure 2-5 below for the geologic time scale. The Sierra Nevada Mountain Range, east of the Central 
Valley, is comprised of pre-Tertiary continental rocks. The Coast Ranges, to the west, is comprised of pre-Tertiary and 
Tertiary semi-consolidated to consolidated marine sedimentary and continental rocks. The material source for the 
Central Valley continental deposits are the Coastal Ranges and Sierra Nevada, which are composed primarily of 
granite, related plutonic rocks, and metasedimentary and metavolcanic rocks from Late Jurassic to Ordovician age 
(Bertoldi et al., 1991). 

 
Figure 2-5: Geologic Time Scale 

 
  

Millions of 
Years Ago 
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2.1.3 Geologic History 

The origin of geologic formations within the Eastern San Joaquin Subbasin vary in geologic time ranging from recent 
to Pre-Cretaceous bedrock or basement. Six to 10 miles of sediment have been deposited within the Central Valley 
and include both marine and continental deposits consisting of gravels, sands, silts, and clays. During the middle 
Cretaceous (~100 million years ago), parts of the Central Valley were inundated by the Pacific Ocean resulting in 
deposition of marine deposits. Marine conditions persisted through the middle to late Tertiary period (~3-30 million 
years ago) after which time sedimentation changed from marine to continental deposits due to the retreat of the sea 
and the regional rising of land mass previously inundated by the ocean. Intermittent volcanism dominated with the 
deposition of rhyolites and andesites (DWR, 1967).  

2.1.4 Near-Surface Conditions 

2.1.4.1 Topography 

Ground surface elevations vary extensively across the Eastern San Joaquin Subbasin from almost 1,000 feet above 
mean sea level (MSL) in the upland areas in the east and around sea level in the flat lying valley floor to the west. The 
Eastern San Joaquin Subbasin topographic map is provided as Figure 2-6. 

The modern-day physiographic features are a direct result of the geologic history of the region. Surficial features on 
the valley floor in the Eastern San Joaquin Subbasin can be divided into physiographic units as described by CA DWR 
(1967) and Burow and others (2004): river flood plains, channels, and overflow lands; low alluvial plains and fluvial 
fans; and dissected uplands. The dissected uplands lie along the flanks of the valley between the Sierra Nevada to the 
east and the alluvial plains and fluvial fans to the west. Local relief ranges in excess of 100 feet in the form of dissected 
hills and gently rolling lands. The most extreme slopes are observed in Calaveras County, which are steeper than 
25 percent. West of the dissected uplands is a belt of coalescing fluvial fans of low relief (less than 10 feet) that forms 
the low alluvial plains and fans that range in width from about 14 to 20 miles. These fans lie between the dissected 
uplands and the nearly flat surface of the valley trough. River floodplains and channels occur as narrow, disconnected 
strips along the channels of the major rivers. Overflow lands of the valley trough tributary to the San Joaquin River 
define the area inundated by rivers when floods are highest under natural conditions. 

2.1.4.2 Major Hydraulic Features 

The major hydrologic features within the Eastern San Joaquin Subbasin are shown in Figure 2-7. The Subbasin is 
bounded on all sides except to the east by streams. Adjacent groundwater subbasins also share an interest in the 
impacts of the Sustainable Groundwater Management Act (SGMA) on these boundary streams. 

In the Eastern San Joaquin Subbasin, the major rivers running east-west have headwaters high in the Sierra Nevada 
and flow west toward the axis of the valley (Figure 2-7). Little deposition is taking place currently, and the rivers are 
cutting downward on the upper reaches of the fans where the river floodplains are commonly entrenched to depths of 
50 to 80 feet. However, toward the lower ends of the fans where river gradients are low, many small streams and 
tributaries of the major rivers are actively aggrading their beds.  
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Figure 2-6: Topography  
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Figure 2-7: Major Hydrologic Features 
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The San Joaquin River is the principal drainage outlet of the northern San Joaquin Valley, flowing northward on the 
west margin of the Eastern San Joaquin Subbasin to its confluence with the Sacramento River in the San Joaquin-
Sacramento Delta (Burow et al., 2004). Two major westerly flowing tributaries to the San Joaquin River within the 
Eastern San Joaquin Subbasin are: (1) Stanislaus River (Subbasin south boundary) and (2) Mokelumne River (north 
portion of Subbasin). The Stanislaus River drains a watershed of about 1,040 mi2 (Burow et al., 2004) and flows through 
the dissected uplands between Knights Ferry and Oakdale, along the low alluvial plains and fans near the City of 
Riverbank to the confluence with the San Joaquin River near Vernalis. Most of the watershed area falls within Modesto 
Subbasin. The flow in the Stanislaus River varies seasonally from less than 134 acre-feet per day (AF/day) during the 
dry season in early fall to over 16,400 AF/day during wet season in winter. These volumes correlate to discharges from 
68 to over 8270 cubic feet per second (cfs) recorded at the Orange Blossom Bridge gauging station approximately 
1 mile east of Oakdale (CA DWR, 2019). 

The Mokelumne River drains a watershed of about 5,550 km2 (2,140 mi2) and flows through the dissected uplands 
between Jackson and San Andreas into Pardee Reservoir where it is released to flow downstream into Camanche 
Reservoir and out along the alluvial plains and fans toward its confluence with the San Joaquin River near Isleton. On 
the north boundary of the Eastern San Joaquin Subbasin is Dry Creek and the Lower Dry Creek Watershed, the 
majority of which is within Cosumnes Subbasin. Dry Creek is mapped as an ephemeral drainage and is tributary to the 
Mokelumne River with its confluence near Thornton. Flow in the Mokelumne River below the Camanche Reservoir 
varies seasonally and is dependent on discharges from the on-stream reservoir, from 733 AF/day during the dry season 
to 57,100 AF/day during the wet season. These volumes correlate to discharges from 370 to over 28,800 cfs collected 
by the USGS below the Camanche Dam. Major watersheds of the river are the Upper Mokelumne River (most of which 
is outside of the Subbasin to the east with a small portion overlapping with Cosumnes Subbasin) and the Lower 
Mokelumne River (mostly contained in the Subbasin with a small portion intersecting the South American and Solano 
Subbasins). 

The Calaveras River, also with headwaters in the Sierra Nevada, drains a watershed of about 1,370 km2 (530 mi2) and 
flows into and across the Subbasin to its confluence with the San Joaquin River on the northwest side of Stockton. 
Flow in the Calaveras River below the New Hogan Reservoir varies seasonally and is dependent on discharges from 
the on-stream reservoir, from 608 AF/day to 19,800 AF/day. These volumes correlate to discharges from 223 to over 
10,000 cfs collected by the USGS below the New Hogan Reservoir. 

In addition to the Stanislaus, Mokelumne, and Calaveras Rivers, the 10 watersheds extend into and across the Eastern 
San Joaquin Subbasin. Three of these watersheds extend beyond the western boundary of the Eastern San Joaquin 
Subbasin into the East Contra Costa or Tracy Subbasins: Middle River-San Joaquin, Five Mile Creek-San Joaquin, 
and Lone Tree Creek-San Joaquin. The Lone Tree Creek-San Joaquin watershed has its headwaters in the Coast 
Range foothills. Figure 2-8 depicts the Eastern San Joaquin Subbasin and the watersheds that overlie the Subbasin.  
Table 2-1 is a list of watersheds that overlie the Subbasin. 
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Table 2-1: Eastern San Joaquin Subbasin Watershed Details 

Watershed Name 
Total Area  

(square miles) 

Area Within 
Subbasin  

(square miles) 

Percentage of 
Watershed within 

Subbasin 

Lower Mokelumne River  223 202 91 

Lower Dry Creek  88 47 53 

French Camp Slough  88 88 100 

Upper Mokelumne River  93 15 16 

Lone Tree Creek  158 158 100 

Little Johns Creek  122 63 52 

Rock Creek  107 44 41 

Calaveras River  224 133 60 

Middle River-San Joaquin River  213 49 23 

Mormon Slough  75 75 100 

Lower Stanislaus River  218 37 17 

Lone Tree Creek-San Joaquin River  169 110 65 

Five Mile Creek-San Joaquin River  154 62 40 

Bear Creek  127 127 100 
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Figure 2-8: Eastern San Joaquin Subbasin Watersheds 
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2.1.4.3 Surface Soils 

Soils in the Eastern San Joaquin Subbasin are one of the primary controlling factors on surface water percolation rates 
through the vadose zone down to the groundwater table. As described in CA DWR (1967), soils in the region of the 
Eastern San Joaquin Subbasin can be grouped into five main categories: 

1. Alluvial fan and flood plain soils 

2. Organic basin soils 

3. Basin soils 

4. Lower terrace soils; and 

5. Higher terrace and upland soils 

These groupings, in part, coincide with the geologic formations in that the oldest soils are found on the nearly level 
high terraces and old fluvial fans in the eastern part of the area. The oldest soils typically have claypan or hardpan 
layers at depths of 2 feet or less. The youngest soils are forming on the recently deposited alluvium along stream 
bottoms and on recently exposed surfaces. These soils are generally deep and rich in nutrients. The soils at 
intermediate stages of development are on the low terraces. Figure 2-9 shows the areal distribution of the five soil 
types in SJC (CA DWR 1967).  

Alluvial fan and floodplain deposits are 
present in three areas of the Eastern 
San Joaquin Subbasin bounding major 
east-west rivers: Mokelumne, 
Calaveras, and Stanislaus Rivers. 
Figure 3-9 depicts soil depositional 
areas within the Subbasin. These areas 
have the best infiltration rates, 
exclusive of the peat locales in the 
Delta (northwest portion adjacent to the 
Mokelumne River). Soils of the 
Mokelumne and Stanislaus River fans 
have young soil profiles of sandy loam 
to loam. Infiltration rates of the soils are 
predominantly between 0.6 to 2 inches 
per hour. Areas of silt loam are also 
common especially in the floodplain 
and have a lower infiltration rate of less 
than 0.6 inches per hour. Soils in the 
alluvial fans tend to coarsen toward the 
apex of the fan. The soil types show 
little compaction and slight 
accumulation of lime or clay. Hardpan 
development, which would preclude 
infiltration, is minimal. 

The soils of the Calaveras fan have 
deeper profiles of loam and clay loam 
with an infiltration rate of less than 

Figure 2-9: Soil Depositional Areas 
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0.6 inches per hour. These soils tend to be darker and heavier than the Stanislaus and Mokelumne River fan soils 
likely due to the source area being restricted to metamorphic or pre-Tertiary sedimentary material and that, whereas 
the Mokelumne and Stanislaus Rivers received large contributions from a granitic source (CA DWR 1967). 

The organic basin soils are restricted to the lower Delta portion of the Eastern San Joaquin Subbasin. Peat, muck, and 
clay loam are terms commonly applied to soils in this group. The organic basin soils have variable infiltration capacity. 
Where peat is the dominant soil constituent, infiltration is high (greater than 2 inches per hour); where clay loam or 
muck occurs, infiltration is low (less than 0.6 inches per hour) (CA DWR, 1967). 

The interfan and basin soils lie between the Mokelumne, Calaveras, and Stanislaus River fans in a northwesterly 
trending belt and around the periphery of the organic basin soils. These soils generally have well-developed profiles, 
medium-to-heavy textures, and fairly well compacted subsoils. Locally, hardpan overlies silty to silty clay loams. 
Consequently, these soils have low infiltration rates (less than 0.6 inches per hour). 

The terrace and upland soils have profiles containing moderately dense accumulation of clay and claypan, relatively 
near the surface. These layers are impervious barriers to the local downward movement of water, except where root 
holes and other breaks permit infiltration.  

The Natural Resource Conservation Service (NRCS) categorizes soils by hydrologic soil groups. The hydrologic soil 
group is an estimation of the infiltration rate of the first 5 feet of soil based on depositional characteristics (mostly grain 
size and sorting) and secondary characteristics (compaction, lithification, and weathering). Hydrologic Soil Groups and 
their relative infiltration rates are listed below: 

• A (high) 

• B (medium) 

• C (slow) 

• D (very slow)  

Figure 2-10 shows the distribution of soils mapped by hydrologic soil group across the Eastern San Joaquin Subbasin. 
The broad geologic features of the Eastern San Joaquin Subbasin reflecting the river drainage elevations, areas, and 
percent above snowline are also apparent in the map of soils distribution. The Stanislaus and Mokelumne River alluvial 
fans have the overall highest infiltration rate followed by the Calaveras River fan. The smaller foothill watersheds have 
the lowest average infiltration rates. The relatively high permeability of windblown sands on the Mokelumne and 
Stanislaus River fans and the recent alluvium of the current Mokelumne and Calaveras River floodplains are also 
recognizable (Figure 2-10). 

Hardpan is a strongly cemented weathering profile that limits infiltration unless it is modified by ripping or excavating. 
Some hardpan is discontinuous and relatively shallow (located at a depth of 5 feet or less) and often is ripped with a 
bulldozer for agricultural purposes. However, in other areas, particularly in the older pre-Modesto formations, the 
hardpan is more continuous and extends to depths that cannot be reached by ripping methods.  

The Farmington Groundwater Recharge/Seasonal Habitat Study Final Report, prepared by Montgomery Watson Harza 
(MWH), dated August 2001 (MWD, 2001), overlaid the NRCS’s interpretation of where hardpan soils would be found 
under natural conditions. The extent of the thickest hardpan is shown in Figure 2-11 in dark blue cross hatching.  
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Figure 2-10: Hydrologic Soil Groups 
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Figure 2-11: Occurrence of Hardpan within the Eastern San Joaquin Subbasin 
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2.1.4.4 Imported Water 

The Eastern San Joaquin Subbasin does not rely on imported water supplies. All surface water used within the 
Subbasin originates from sources either within or directly tributary to the Subbasin. Several districts receive surface 
water from Stanislaus River with a point of diversion approximately four miles upstream of the eastern boundary of the 
Subbasin (located in the Sierra Nevada foothills and not part of a Bulletin 118 groundwater basin). While this diversion 
point occurs outside of the Subbasin boundary, this water naturally enters the Subbasin by diversion or by surface-
groundwater interaction. 

2.1.4.5 Groundwater Recharge and Discharge Areas 

Groundwater recharge and discharge is driven by both natural and anthropogenic (human-influenced) factors. Areas 
of recharge and discharge within the Eastern San Joaquin Subbasin are discussed below. Quantitative information 
about all natural and anthropogenic recharge and discharge is provided in the Water Budget section of the Basin 
Setting chapter. 

2.1.4.5.1 Description of Recharge Areas 

The recharge potential of soils encountered in the Eastern San Joaquin Subbasin varies considerably and is dependent 
on primary and secondary geologic effects. Primary geologic patterns that influence permeability relate to grain size 
and sorting, which is a result of depositional characteristics. Secondary geologic effects that influence soil recharge 
characteristics are associated with post-depositional events such as consolidation, lithification, and weathering, 
including the development of hardpan soils (MWH, 2001). 

The primary (original) geologic permeability of the pre-Modesto formations is variable depending on grain size, but in 
general is low due to secondary (post-depositional) effects including the development of hardpan soils. However, the 
units are heterogeneous (variable), and permeable channels are common beneath the hardpan. The primary 
permeability of the Modesto Formation varies both east-west and north-south due to grain size differences in the 
original depositional environments. On any given drainage, the alluvium is generally coarsest (and most permeable) in 
the east where the gradient is steepest, and the relatively high energy stream carries and deposits a high proportion of 
coarse bedload sand and gravel (the proximal fan). Suspended sediment (clay and silt) is generally not deposited until 
it is carried farther west to a lower energy environment (the distal fan). As a result, the average permeability, and thus 
the average recharge rates, of the alluvial fan decreases overall from east to west (MWH, 2001). 

The grain size distribution produced from each watershed depends on several characteristics, including the type of 
geologic materials in the source area, the watershed's gradient and total area, and the portions of the watershed subject 
to rainfall and snowmelt runoff. 

During the Pleistocene Epoch when the Modesto and Riverbank formations were deposited (approximately 1 million to 
10,000 years ago), a colder, wetter climate produced a lower snowline than at present, and coarse glacial outwash 
dominated the major streams originating in the interior of the Sierra Nevada (Mokelumne and Stanislaus River fans). 
Alluvium of the smaller foothill watersheds consists primarily of fine-grained material in interfan areas (Bear Creek and 
Little Johns/Rock Creek drainages). The Calaveras River drainage is intermediate between the two, forming a 
moderately coarse alluvial fan between the Calaveras River and Mormon Slough (MWH, 2001). Figure 2-12 depicts 
the aerial extents of the alluvial fans, interfan areas, and pre-Modesto formations. 
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Figure 2-12: Areal Extents of Alluvial Fans, Interfans and Pre-Modesto Formations 
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Within this overall framework, the alluvial fans of each drainage contain coarse-grained channel and levee deposits of 
relatively high permeability within finer-grained overbank and floodbasin deposits of low permeability. In this 
depositional environment, stream channels migrate and abruptly jump to new locations over time, creating deposits 
that are heterogeneous both laterally and vertically. As a result of this depositional environment, localized silt and clay 
lenses are common even in the alluvial fan areas. However, no regional clay layer is expected to exist that would 
severely reduce or inhibit vertical migration of water. The recent (Holocene) alluvium in the current incised river 
floodplains (Mokelumne and Calaveras Rivers) and windblown (eolian) sand deposits are of limited extent but relatively 
permeable (MWH, 2001). These present and historic alluvial depositional factors are useful in understanding rainfall 
percolation rates when the soil moisture deficit is zero and groundwater recharge occurs; groundwater system 
preferential vertical movement pathways through the Principal Aquifer and Aquitards; and future groundwater 
management alternatives. 

The Eastern San Joaquin Water Resources Model (ESJWRM) estimates the recharge that occurs in different areas of 
the Eastern San Joaquin Subbasin, largely due to the percolation of rainfall and applied irrigation water.  

Figure 2-13 shows the spatial distribution of percolation in the Subbasin, with generally less percolation occurring in 
finer soil areas (e.g., Hydrologic Soil Group D) and areas without extensive irrigation (i.e., native landscape).  

2.1.4.5.2 Description of Discharge Areas 

Groundwater discharge primarily occurs through groundwater production wells. Groundwater production in ESJ 
Subbasin is discussed further in the Basin Setting Chapter under the presentation of the Water Budgets (Section 2.3). 
Groundwater also discharges to rivers and streams where groundwater elevations are higher than river stage. This is 
described more in Section 2.2.6 of the Basin Setting Chapter. Figure 2-65 indicates where stream nodes indicate 
gaining conditions (groundwater contributing to streamflow) and where they indicate losing conditions (surface water 
recharging groundwater). This analysis was based on modeling results from the ESJWRM for approximately 900 
stream nodes (locations along simulated streams where calculations are made related to stream flows and interaction 
with groundwater) in the Eastern San Joaquin Subbasin. The stream nodes within the ESJWRM contain information 
on the quantity of stream gains and losses on a monthly basis. Using the historical simulation (see Section 2.3), the 
median value of monthly stream gains and losses was calculated over the 1996 to 2015 time period. 

Other sources of groundwater discharge are evapotranspiration from riparian areas, phreatophyte woodlands, and 
other GDE communities, along with areas of high groundwater levels.  
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Figure 2-13: Areas of Groundwater Recharge 

 

 
 

2.1.4.5.3 Description of Potential Recharge Areas 

Figure 2-14 shows areas with their potential for groundwater recharge, as identified by the Soil Agricultural 
Groundwater Banking Index (SAGBI). SAGBI provides an index for the groundwater recharge for agricultural lands by 
considering deep percolation, root zone residence time, topography, chemical limitations, and soil surface condition.  

SAGBI data is derived from “modified” SAGBI data. “Modified” SAGBI data show higher potential for recharge than 
unmodified SAGBI data because the modified data assume that the soils have been or will be ripped to a depth of 
6 feet, which can break up fine grained materials at the surface to improve percolation. Modified SAGBI data 
categorizes 310,098 acres out of 610,890 acres (51 percent) of agricultural and grazing land within the Subbasin as 
moderately good, good, or excellent for groundwater recharge (University of California, Davis, 2018).  
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Figure 2-14 Potential Recharge Areas 

 

 

2.1.5  Geologic Formations and Stratigraphy 

Geologic formations within the Central Valley and Eastern San Joaquin Subbasin are generally grouped as either 
eastside or westside formations based on their location relative to the San Joaquin River and the source of the 
sedimentary material of which they are composed. Generally, eastside formation material originates from continental 
deposits from the Sierra Nevada and westside formation material originates from the continental Coastal Ranges. 
Rising land masses contributed to the erosion and deposition of alluvial sands and fan deposits. Glaciation in the 
Pleistocene also contributed to the steepening of streams during melt water periods (CA DWR, 1967). 

The block diagram of the Central Valley (Figure 2-15), provides a generalized geologic cross-sectional view of the 
geologic setting. The Eastern San Joaquin Subbasin is located in the foothills margin between the roughly horizontal 
alluvial sediments of the Central Valley geomorphic province and the granitic Sierra Nevada geomorphic province. 

Sediment deposits can be subdivided into consolidated and unconsolidated deposits, with the consolidated sediments 
underlying the unconsolidated sediments. The most important fresh water-bearing formations in the Eastern San 
Joaquin Subbasin are the sands within the consolidated Mehrten and Laguna Formations and the unconsolidated 
younger alluvial deposits consisting of the Riverbank and Modesto Formations. 
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Figure 2-15: Generalized Geologic Section and Eastern San Joaquin Subbasin Setting 

 

With depth, the stratigraphy of unconsolidated sediments consists initially of Recent to Pleistocene Age alluvial deposits 
of the Post-Modesto deposits and the Modesto and Riverbank Formations. The sediments of these units are typically 
unconsolidated sands and gravels interbedded with considerable silts and clays. These clays separate the upper 
sediments over the lower Late Plio-Pleistocene Age Laguna Formation and the older Eocene to Pliocene Age Mehrten 
Formation. The Laguna and Mehrten are poorly consolidated sediments and are differentiated based on color and sand 
type. The Laguna Formation is typically light brown and the differentiating characteristic of the Mehrten is black sands 
derived from volcanic detritus. The Valley Springs and Ione Formations are encountered below the Mehrten Formation. 
The formations have a distinct geologic dip and thickness to the west. 

The geologic map shown in Figure 2-16 illustrates the surface deposits of the Pleistocene-aged Modesto Formation 
and Turlock Lake Formation largely within the valley floor (Wagner et al., 1981; Wagner et al., 1991). The knolls and 
ridges to the east represent outcrops of the Tertiary-aged Laguna, Mehrten, Valley Springs, and Ione Formations. The 
geologic stratigraphic column is provided on Table 2-2.  

Eastern San Joaquin Subbasin 
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Figure 2-16: Geologic Map 
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Table 2-2: Generalized Stratigraphic Column, Formation Descriptions, and Water-Bearing Properties 

 S
ys

te
m

 

Series * 
Formation & 
Map Symbol 

Thickness 
Maximum (feet) 

 

Rock Characteristics and 
Environment 

Water-Bearing 
Properties 

C
E

N
O

Z
O

IC
 

Q
ua

te
rn

ar
y 

Holocene Stream 
Channel 
Deposits (Qsc) 

50±  Continental unconsolidated 
gravel and coarse to medium 
sand deposited along 
present stream channels. 

High permeability, 
significant avenue for 
percolation to 
underlying 
formations. 
Generally, not 
saturated except by 
the San Joaquin 
River 

Late Pliocene Modesto  65-130±  Continental fan and interfan 
material, locally some basin 
types, lenticular gravel, sand, 
silt, clay. 

Moderate 
permeabilities. 
Unconfined aquifer. 

Pliocene Riverbank 150 to 250 Continental fan and interfan 
material, locally some basin 
types, lenticular gravel, sand, 
silt, clay. Reddish clay-rich 
duripan caps the unit. 

Moderate 
permeabilities. 
Unconfined aquifer. 

Recent to Plio-
Pleistocene 

Flood Basin 
Deposits (Qb) 
Turlock Lake 
Formation 

0-1,000±  Continental basinal 
equivalent of Laguna, Tulare 
& younger formations. Clay, 
silt & sand, organic in part. 

Generally low 
permeabilities, 
saturated 
environment, 
unconfined to 
confined. 

Plio-Pleistocene Laguna (QTl) 0-1000±  Continental, semi-to 
unconsolidated silt, sand & 
gravel, poorly sorted, 
includes Arroyo Seco Gravel 
pediment of Mokelumne R. 
area. 

Moderate 
permeability, 
Unconfined to locally 
semi-confined. 
Restricted perched 
bodies in some 
areas. 

T
er

tia
ry

 

Mio-Pliocene Mehrten (Tm) 0-600±  Continental andesitic 
derivatives of silt, sand and 
gravel & their indurated 
equivalents; tuff; breccia; 
agglomerate. 

Moderate 
permeability to high 
where "Black Sands" 
occur. Confined to 
unconfined. 

Miocene  Valley Springs 
(Tvs) 

0-500±  Continental rhyolitic ash, 
clay, sand & gravel and their 
indurated equivalent. 

Low permeability. 
Not considered as 
significant in 
groundwater studies. 
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 S
ys

te
m

 
Series * 

Formation & 
Map Symbol 

Thickness 
Maximum (feet) 

 

Rock Characteristics and 
Environment 

Water-Bearing 
Properties 

Eocene Ione (Tl) 0-500±  Light colored clay and sand. 
Marine shale, siltstone and 
sandstone 

Contains saline 
waters except where 
flushed in outcrop 
areas. Unimportant 
to fresh water basin 
except as possible 
contaminant source. 

M
E

S
O

Z
O

IC
 

C
re

ta
-

ce
ou

s Cretaceous 
Jurassic 

Undifferentiated 
Bedrock 

  Igneous, metamorphics and 
ultramafics.  

Contains saline 
waters. Unimportant 
to fresh water basin 
except as possible 
contaminant source. 

P
re

-

C
re

ta
ce

-

ou
s 

Notes:  DWR, 1967; Burow et al, 2004 
* Figure 2-5 contains time scales corresponding to formations  

2.1.5.1 Geologic Formation Descriptions 

The Tertiary-age units that overlie the basement rocks and generally outcrop within the Eastern San Joaquin Subbasin 
are discussed in the following sections, from oldest to youngest.  

2.1.5.1.1 Pre-Ione Eocene Rocks 

The pre-Ione Eocene rocks, as described by Chapman and Bishop (1975), were deposited in a pre-Ione bedrock 
paleochannel system. Their composition includes sedimentary rocks of marine origin with biotite, chlorite, and 
muscovite. Feldspar is a significant component of this unit (Creely & Force, 2007). The thickness of this unit is highly 
variable in the foothill area as it is controlled by basement complex topography. The unit “wedges out” to the east and 
assumes a more uniform regional thickness to the west in the Central Valley Mesozoic-Cenozoic sediment pile (Creely 
& Force, 2007). Depictions and full geologic formation detail are provided in Table 2-2. The Tertiary volcanic and 
sedimentary rocks and terrace deposits are separated from the Jurassic volcanic/metamorphic basement by an angular 
unconformity from small-scale faulting. The Franciscan Group, Cretaceous, and Eocene Undifferentiated deposits have 
been impacted by the east-west Stockton Fault (CA DWR, 1967) 

2.1.5.1.2 Ione Formation 

The Eocene Age Ione Formation has been mapped along the eastern margin of the Eastern San Joaquin Subbasin, 
and, as described by Loyd (1983), contains interbedded kaolinitic clay, quartz sand, sandy clay, and lignite. The Ione 
Formation is characteristically light in color, with color influenced by iron oxide, lignite, and carbonaceous mud rocks 
and shale (Creely & Force, 2007). Pask and Turner (1952) subdivided the Ione Formation into upper and lower 
members based on mineralogy. The upper and lower members contain kaolinite (anauxite) clays. Deposits can include 
coarse-grained sand (up to 2 mm diameter). This kaolinite sand is commonly called Ione sand. 

Ione sand is one of the most important sources of commercial clay and silica sand in the Ione Formation (Creely & 
Force, 2007). Ione sand has a white color with a pearly luster and appears massive; however, closer examination 
usually reveals cross stratification, heavy mineral laminae, and burrows (Creely & Force, 2007). Quartz is abundant 
with varying feldspar content in both members. 
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The lower member contains 8 to 10 percent feldspar with the upper member containing 20 to 25 percent feldspar. The 
minerals biotite and chlorite are rare in the lower member and common in the upper member. Heavy mineral deposits 
vary. The lower member contains mature minerals like zircon and ilmenite. The upper member contains hornblende 
and epidote. Chromite is also commonly found in the Ione Formation. The upper member is largely absent north of 
Jackson Valley due to erosion and deposition during the development of the overlying Valley Springs Formation. The 
Ione Formation is deposited in both marine and fluvial continental environments (Creely & Force, 2007).  

2.1.5.1.3 Valley Springs Formation 

The Oligocene-Age Valley Springs Formation is described by Loyd (1983) as stream channel and alluvial deposits 
derived mainly from rhyolitic volcanic rocks including some white, welded tuffs, and ash flows. The basal contact of the 
Valley Springs Formation is characterized, locally, by the presence of rhyolitic conglomerate. These tuffs may display 
alteration to clays, and, in extreme cases, only a claystone bed with relict tuffaceous texture remains. Pure deposits of 
rhyolitic ash exist in areas, while many sand and ash beds are present. In general, the clay beds of the Valley Springs 
Formation are greenish in color, may contain silt, sand, and large pumice fragments. The sandstones range in grain-
size from fine to coarse and are typically well cemented. Predominantly composed of quartz and pre-Cretaceous 
material, the relatively sparse conglomerate lenses within the tuff, clay, and sandstone may also contain pumice 
fragments. In general, the Valley Springs Formation is predominantly fine-grained, containing less coarse-grained 
deposits. In the Central Valley, the Valley Springs Formation is considered to be largely non-water-bearing. This is 
likely due to the great depths beneath the valley floor and the proximity to the base of freshwater (Sections 2.1.7 and 
2.1.8.2).  

2.1.5.1.4 Mehrten Formation 

Overlying the Valley Springs Formation is the Miocene Age Mehrten Formation, described as being stream channel, 
alluvial, and mudflow deposits derived mainly from andesitic volcanic rocks. The Mehrten Formation is considered the 
oldest significant fresh water-bearing formation within the Eastern San Joaquin Subbasin.  

Bartow (1992) generally describes the Mehrten in the east-central portion of the Central Valley as being sandstone 
composed of amphiboles, pyroxenes, and pebbles (mostly volcanic) with lenticular bedding and gray to blue color. 
Bartow discusses a major change in regional volcanism as the rhyolitic pyroclastic deposits of the Late Oligocene and 
earliest Miocene were replaced near the end of the Early Miocene by reestablished andesitic arc volcanism in the 
northern Sierra Nevada. This andesitic volcanism provided the source materials for the Mehrten Formation. 

Ferriz (2001) discusses how the Mehrten Formation outcrops discontinuously along the eastern flank of the Valley and 
was laid down in the Mokelumne area by streams carrying andesitic debris from the Sierra Nevada. The Mehrten 
thickens in the northeastern part of the San Joaquin Valley; generally, it can be more than 700 to 1,200 feet thick at 
depths ranging from more than 300 feet below ground on the east side of the valley to depths exceeding 1,400 feet 
along the central portion of the valley. The contact between the Mehrten Formation and underlying Valley Springs 
Formation is a non-distinct unconformity. 

The formation is subdivided into upper and lower units. The upper unit contains finer grained deposits (black sands 
interbedded with brown-to-blue clay) and the lower unit consists of dense tuff breccia. Deep wells in the Stockton area 
indicate the upper portion of the Mehrten Formation contains a high percentage of clay, suggesting that the upper 
portion of the unit may be finer grained than the middle or lower portions, with resulting semi-confined conditions (CA 
DWR, 1967).  

The black sands of the Mehrten Formation (black andesite detrital grains) generally have moderate to high permeability 
and yield large quantities of fresh water to wells, which makes them a preferred exploration target for groundwater 
supply in the eastern half of the Central Valley (Davis & Hall, 1959; CA DWR, 1967). East of Jack Tone Road, a large 
number of wells produce from the relatively permeable “black sands” commonly described as hard sandstones (CA 
DWR, 1967). 
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2.1.5.1.5 Laguna Formation 

The Pliocene to Pleistocene Laguna Formation is composed of discontinuous lenses of unconsolidated to semi-
consolidated alluvial sands, gravels, and silts and is typically light brown. These poorly exposed stream-laid alluvial 
deposits form high terraces and are associated with the last major uplift in the Sierra Nevada. 

The Laguna Formation outcrops in the northeastern part of the County and dips at 90 feet per mile and reaches a 
maximum thickness of 1,000 feet, with the thickest areas (400 to 1000 feet) observed near the Mokelumne River in the 
Stockton Area (CA DWR, 1967). The Laguna Formation is moderately permeable with some reportedly highly 
permeable coarse-grained fresh water-bearing zones.  

Some studies suggest that an extensive aquitard, namely the Corcoran Clay member of the Tulare Formation, extends 
into the Laguna Formation or separates the Laguna and Mehrten Formations. Corcoran Clay is further discussed in 
the following section. 

2.1.5.1.6 Turlock Lake Formation 

The Turlock Lake Formation as consisting primarily of arkosic alluvium, mostly fine sand, silt, and in places clay, at the 
base grading upward into coarse sand and occasional coarse pebbly sand or gravel (Marchand & Allwardt, 1981). The 
age of the Turlock Lake Formation is about 600,000 to greater than 730,000 years old, but younger than about 1 million 
years. The Turlock Lake commonly stands topographically above the younger fans and terraces throughout the 
northeastern San Joaquin Valley in a broad band between the Merhten, Laguna, and the younger Riverbank and 
Modesto alluvial fans to the west. A buried soil separates the Turlock Lake Formation into two units (Upper and Lower) 
in the northeastern San Joaquin Valley. The thickness of the Turlock Lake is variable and appears to increase toward 
the valley. Estimates of thickness in the subbasins to the south range from 295 to 850 feet for eastern Stanislaus 
County, 1,000 feet for northern Merced County, and 160 to 720 feet in the Chowchilla area. 

The Turlock Lake Formation is differentiated from the west to east by its Corcoran Clay member that is present in the 
southwest corner of the Subbasin near Manteca and dominates the area west of Highway 99 south of the Eastern San 
Joaquin Subbasin. The Corcoran Clay becomes interbedded with the sands and silt of the upper Tulare and is not 
found in the central and northern portions of the Subbasin. This member is found ranging in thickness from a feather 
edge to 160 feet beneath the present bed of Tulare Lake. The Turlock Lake Formation is dominant within the basins to 
the south. 

2.1.5.1.7 Riverbank Formation 

The Riverbank Formation consists primarily of arkosic sediment derived mainly from the interior Sierra Nevada, which 
forms at least three sets of terraces and coalescing alluvial fans along the eastern San Joaquin Valley (Marchand & 
Allwardt, 1981). The Riverbank Formation is about 130,000 to 450,000 years old. The Riverbank, as exposed in the 
northeastern San Joaquin Valley, is primarily sand, containing some scattered pebbles, gravel lenses, and some 
interbedded fine sand and silt. The Riverbank unconformably overlies the Laguna Formation, and its terraces and fans 
truncate or are cut into Turlock Lake alluvium or fill post-Turlock Lake gullies and ravines, which, in turn, are cut and 
filled near the foothills by terraces of the lower member of the Modesto Formation. The Riverbank Formation is 
informally subdivided into three units (lower, middle, and upper) which appear to coarsen upward, like those of the 
older Turlock Lake Formation. The Riverbank Formation also shows a variable thickness that tends to increase toward 
the major river channels; 150 to 200 feet is reported in northern Merced and eastern Stanislaus Counties, 260 feet 
along the Merced River, and about 65 feet along the Chowchilla River.  

2.1.5.1.8 Modesto Formation 

The Modesto Formation is composed of mainstream arkosic sediments and associated deposits of local derivation laid 
down during the last major series of aggradation events in the eastern San Joaquin Valley (Marchand & Allwardt, 
1981). Gravel, sand, and silt were deposited as a series of coalescing alluvial fans extending continuously from the 
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Kern River drainage on the south to the Sacramento River tributaries in the north. They occur in a wide band 
immediately east of the San Joaquin Valley axis and to the west of the Riverbank and older fan remnants. Radiocarbon 
dating estimates the age of the Modesto to be older than 9,000 years before present (B.P.) to 42,000 years B.P. Most 
of the prime agricultural land and many of the major cities are located in the young alluvial soils associated with the 
undissected Modesto terrace and fan surfaces. Modesto deposits overlie late Riverbank alluvium and older units and 
are locally incised or covered along modern channels by post-Modesto deposits. 

The materials of the Modesto Formation are virtually identical to those of the Laguna, Turlock Lake, and Riverbank 
Formations, but their association with low terraces and young fans and their moderate to slight degree of erosional 
modification and soil profile development clearly differentiate them from older alluvium. The total thickness of the 
Modesto deposits is reported to be 50 to 100 feet in eastern Stanislaus County, 130 feet along the Merced River, and 
about 65 feet along the Chowchilla River fan. The Modesto Formation also thickens toward each river channel and 
toward the south; there is significant evidence of local facies changes laterally. Exposed sections toward the basin 
differ substantially from exposures near the foothills and from exposures along the westward draining rivers.  

2.1.5.1.9 Post-Modesto Deposits – Recent Alluvium and Basin Deposits 

In general, these younger units are less consolidated and sedimentary in nature, representing a sequence of young 
alluvial fills including alluvial fans, channel, point bar, levee, crevasse splay, interdistributary, and floodbasin alluvium. 
The alluvial fan deposits are much smaller than the late Modesto fans. The age of these deposits ranges from 9,000 
years B.P to modern time. Lacustrine, swamp, and marsh deposits are presently accumulating in poorly drained areas 
on the alluvial fan toes. In oxbow lakes on river flood plains, near the edge of the Delta where Holocene sea level rise 
caused alluviation of the lower Mokelumne and Cosumnes Rivers, lakes and swamps have formed where tributary 
gullies have been blocked by mainstream aggradation (Marchand and Allwardt, 1981). 

2.1.6 Faults and Structural Features 

The Stockton Fault – The Stockton Fault is the largest fault in the Eastern San Joaquin Subbasin, shown in Figure 
2-17. It is a large reverse fault with displacements of up to 3,600 feet (1,100 m) that trends transverse to the regional 
structure and bounds the Stockton Arch on the north. Bartow (1985) shows relative movement along the fault as north 
side down. The timing of the vertical movement is predominantly post-Eocene (Hoffman, 1964), and the latest 
movements appear to have been subsequent to deposition of the basal part of the Valley Springs Formation probably 
during Miocene time. See the geologic time scale (Figure 2-5) for the relative ages (in millions of years ago [Ma]) of 
the referenced chronostratigraphic units (e.g., Tertiary age spans from 65.5 to 2.6 Ma). 

The Vernalis Fault – The Vernalis Fault is a major reverse fault with northwest-southeast trend that bounds the Tracy-
Vernalis anticlinal trend that is mapped outside of the west boundary of the Eastern San Joaquin Subbasin. East-side-
down movement of as much as 1,500 feet (460 m) probably took place at the same time as the major movements on 
the Stockton Fault (Bartow, 1985). The relative thickness of sediments can be inferred from the elevations of the base 
of the freshwater aquifer system shown in Figure 2-5. The freshwater aquifer system on the north side of the Stockton 
fault extends approximately 600 feet deeper than the aquifer system south of the fault. Relative movement along the 
fault is north-side-down, thus allowing for greater accumulation of the continental Tertiary sediments and deepening of 
the aquifer materials in this area. 

Stockton Arch – The Stockton Arch is a broad transverse structure that underlies the southern half of the Eastern San 
Joaquin Subbasin. The arch is bounded on the north by the Stockton Fault, and the southern limit is the line of truncation 
of Paleogene strata south of Modesto (Bartow, 1985). Indications of northward-shallowing marine facies in the lower 
Paleogene sequence suggests that the arch was present by Paleocene time. Erosion during the Oligocene time 
apparently reduced whatever physiographic expression the arch may have had and left a nearly flat plain prior to 
deposition of the later Tertiary units. 
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Figure 2-17: Faults and Structural Features 
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As a result of the north-side-down movement along the Stockton Fault, the Tertiary sediments are thicker north of the 
fault and thinner south of the fault. This feature also influences the location, depth, and thickness of the “base of the 
fresh water”, as shown below in Figure 2-18. 

 

Figure 2-18: Base of Fresh Elevation Contours and Stockton Fault 

 

There are a series of angular unconformities formed during the Cenozoic related to uplift of the Sierra Nevada to the 
east (Bartow, 1985). The Cenozoic history of the Sierra Nevada is one of progressive westward tilting, perhaps 
episodic, with an increasing rate in the late Cenozoic. The subtle angular unconformities that separate the Tertiary 
units are evidence of this progressive tilting. The Tertiary units rarely have dips of more than 2 degrees; the difference 
in dip between the Ione and the Valley Springs Formations, for example, may be less than 1 degree. The discordances 
are most apparent in terms of gradients of depositional surfaces measured in distances of several miles. The largest 
discordances are between the Ione Formation (about 1,500 ft/mile) and the Valley Springs Formation (94 - 120 ft/mile), 
between the Mehrten Formation (99 - 131 ft/mile) and the Laguna Formation (52 - 79 ft/mile), and between the Laguna 
Formation and the Quaternary deposits (less than 18 ft/mile). The Ione-Valley Springs unconformity represents the 
Oligocene regression that affected most of central and southern California, and the Mehrten-Laguna unconformity 
probably marks the accelerated uplift of the Sierra Nevada beginning 3 to 5 Ma (Huber, 1981) in the central part of the 
range. The Sierra Nevada was relatively stable through the Miocene with only a minor discordance between the Valley 
Springs and Mehrten Formations; their lithological difference reflects primarily a change from rhyolitic to andesitic 
volcanism in the source area. Uplift of the Sierra Nevada continued through the Quaternary, but the record is 
complicated by Quaternary climatic events (e.g., glaciation) which were the principal controlling factor in Quaternary 
sedimentation for the east side of the Great Valley. 
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2.1.7 Geologic Cross-Sections 

Five Geologic cross-sections (A-A’, B-B’, C-C’, D-D’, and E-E’) were developed for the Eastern San Joaquin Subbasin 
based on the stratigraphic information amassed as part of the data compilation efforts. A geologic cross-section is an 
interpretive diagram of the lateral and vertical subsurface relationships of geologic formations. A cross-section location 
map with locations of groundwater and oil and gas wells reviewed in the development process is provided as Figure 
2-19. Three of the cross-sections (A-A’ through C-C’) are along east-west transects in the north, central, and southern 
portion of the Subbasin, respectively; two of the cross-sections (D-D’ and E-E’) are generally along north-south 
transects. Cross-section D-D’ generally transects the cities of Lodi, Stockton, and Manteca in the west portion of the 
Subbasin, and cross-section E-E’ transects the Eastern San Joaquin Subbasin along the alignment of Jack Tone Road 
from the northeast to the southwest portion of the Subbasin. Each of the five geologic cross-sections are provided in 
Figure 2-20, Figure 2-21, and Figure 2-22. 
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Figure 2-19: Cross-Section Location Map 
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Figure 2-20: Hydrogeologic Cross-sections A-A’ and B-B’ 
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Figure 2-21: Hydrogeologic Cross-sections C-C’ and D-D’ 
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Figure 2-22: Hydrogeologic Cross- section E-E’ 

 

SOUTH 
E’ 
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The analysis for this GSP used stratigraphic data from well completion reports of hundreds of water wells and oil and 
gas wells (indicated by an asterisk on the cross-sections) to develop the geologic cross-sections. Stratigraphy (i.e., 
clays and silts, sands and gravels, sedimentary rock, metamorphic and igneous rock, and others) is presented directly 
on the cross-sections along with the well screen interval (shown in red). The deeper oil and gas wells are shown 
extending to the bottom depth of the cross-sections, but many extend several hundred to thousands of feet beyond the 
depictions provided. 

The analysis interpreted geologic formations from the borehole data after digitizing stratigraphic data from the various 
well log sources. This process relied heavily on the distinguishing features of each formation. Particularly, the black 
sands prevalent in the Mehrten Formation and evidence of shells noted in the descriptions that likely indicated a change 
to marine sediments of the Ione Formation were often mentioned in well logs. The analysis used superficial geology, 
location, and depth of the borehole to determine geologic formations. The analysis inferred formation contracts in 
places where this data was limited, including areas on the east and west limbs of the cross-sections, as well as vertically 
throughout.   

As evident on the east-west geologic cross-section transects, the oldest formations are present on the east side of the 
Eastern San Joaquin Subbasin, shown overlapping the older sedimentary and/or basement rocks of the Sierra Nevada 
(A-A’), with progressively younger formations present to the west and vertically occupying shallower depth intervals. 
The east-west depictions also show the contacts of the formations steeply dipping in the east and nearly flat lying or at 
low gradients to the west. The northwest-southeast trending cross-section D-D’ shows the formations in their relatively 
flat-lying positions, with oldest formations on the bottom and progressively younger formations above. This cross-
section transect is essentially normal to the dip of the beds. In slight contrast to D-D’, the transect of cross-section E-E’ 
is somewhat oblique to the dip of the beds, thus there is an apparent down-dip toward the south. This effect is seen 
because the transect is moving into younger materials from the south toward the north. 

The base of fresh water, as represented in Figure 2-18, is superimposed on the cross-sections as supported by works 
from Page (1974) and Williamson (1989). The base of the fresh water represents the vertical extent of fresh non-saline 
groundwater within the Eastern San Joaquin Subbasin Principal Aquifer. As shown on cross-sections A-A’ and B-B’, 
the sands of the Mehrten Formation are thickest in the northeast portion of the basin and there is a corresponding 
deepening of the freshwater aquifer on the north side of the Stockton Fault. The depth of the base of fresh water is 
shallower south of the Stockton Fault in the southern portion of the Eastern San Joaquin Subbasin. Further discussion 
of the Principal Aquifer is provided in Section 2.1.9.  

Well depths generally decrease in termination depth from north to south across the Subbasin and locally within 
proximity of the major surface water drainages. In general, coarser sands are found at shallower depths within the 
lower unit of the Laguna Formation and upper Mehrten Formation (C-C’) in the area of the Stanislaus River Drainage. 
Similarly, shallow well completions evident on cross-section D-D’ and the southern portion of E-E’ are indicative of the 
sandier nature of the recent alluvial deposits, the Turlock Lake, and Laguna Formations near the San Joaquin River.  

2.1.8 Basin Boundaries 

2.1.8.1 Lateral Boundaries and Boundaries with Neighboring Subbasins 

The Eastern San Joaquin Subbasin is within the larger San Joaquin Valley, which comprises the southernmost portion 
of the Great Valley Geomorphic Province of California. Groundwater subbasins bounding the Eastern San Joaquin 
Subbasin are shown in Figure 1-6 and include: 

• Cosumnes Subbasin to the north of Dry Creek 

• Modesto Subbasin to the south of Stanislaus River 

• South American Subbasin to the northwest of Mokelumne River 
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• Solano Subbasin to the northwest of Mokelumne River 

• East Contra Costa Subbasin to the west of San Joaquin River 

• Tracy Subbasin to the west of the San Joaquin River 

Foothill and bedrock highs are to the east within Calaveras and Amador Counties.  

2.1.8.2 Definable Bottom of the Basin 

The base of the fresh water defines the bottom of the basin, the maximum vertical extent of fresh non-saline 
groundwater within the Eastern San Joaquin Subbasin. While water-bearing materials exist below this depth, the saline 
nature of the groundwater, in addition to the depth itself, generally makes accessing deeper groundwater not 
economically viable. 

Because of the extreme depths to the base of fresh water, efforts by the USGS have been used to define the “base of 
fresh water” through the interpretation of the California DOGGR well logs and deep oil well geophysical logs as depicted 
on maps and cross-sections above. Base of fresh water (encountered saline) has been observed as shallow as 650 feet 
below ground surface (bgs) in the eastern part of the basin to over 2,000 feet bgs in the northern part of the basin as 
depicted on the surface contour map and supported by work completed by Williamson (1989). 

2.1.9 Principal Aquifer 

The Eastern San Joaquin Subbasin HCM has one Principal Aquifer that provides water for domestic, irrigation, and 
municipal water supply and that is composed of three water production zones. The zones have favorable aquifer 
characteristics that deliver a reliable water resource because of their basin location and sand thickness.  

The zones are: 

• Shallow Zone that is comprised of the alluvial sands and gravels of the Modesto, Riverbank, and Upper 
Turlock Lake Formations 

• Intermediate Zone that is comprised of the Lower Turlock Lake and Laguna Formations 

• Deep Zone that consists of the consolidated sands and gravels of the Mehrten Formation 

Details on the formations are provided in Section 2.1.5. 

2.1.9.1 Zones within Principal Aquifer 

As discussed in Section 2.1.1 Data Compilation, the GSP is based on the compilation of five hydrogeologic cross-
sections (refer to Figure 2-22). From the review of over 330 well logs in the Eastern San Joaquin Subbasin and DWR 
Bulletin 118, the depth of municipal and irrigation wells ranges from 75 to over 800 feet bgs, with an average of 350 
feet bgs. The GSP closely documents the following items specific to the number of well logs and depth of each boring:  

• Groundwater saturation 

• Thickness and type of saturated fine to coarse grained sand and gravel layers 

• Depth discrete layers of the sands with horizontal and vertical connectivity across the basin 

• Depth discrete clay or silt layers that locally confine groundwater 

• Stratigraphy of the Deep Zone aquifer materials (e.g., sands and gravels) down to the base of fresh water 
and deeper, where available 
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Analysis identified significant permeable zones with high production rates and good water quality at relatively shallow 
depths (less than 700 feet bgs) due to the following conditions: 

• The relatively shallow depths of production wells had high specific capacity that met the water supply 
demand and reduced the cost associated with drilling deeper 

• The base of fresh groundwater is deep; ranging from depths of 700 to 1,900 feet bgs 

• Deeper water is saline and not considered suitable for potable or agricultural use 

Figure 2-23 and Figure 2-24 depict the number of wells, log information, horizontal and vertical distribution, and cross-
sectional information used during this hydrogeologic characterization effort. Information compiled was used to detail 
the three permeable water-bearing zones described from surface downward in the following sections. 

 

Figure 2-23: Bottom Elevation of Water-Bearing Zones (Shallow) 
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Figure 2-24: Bottom Elevation of Water-Bearing Zones (Deep and Intermediate) 

 
 

2.1.9.1.1 Shallow Zone  

The shallow water-bearing zone is composed of permeable sediments from recent alluvium, Modesto/Riverbank 
Formations, and the upper unit of the Turlock Lake Formation that are present west of the older geologic formations 
extend across the majority of the Eastern San Joaquin Subbasin. This zone is generally unconfined above the aquitards 
(clays/silts, including Corcoran clay, and old soil horizons/hardpan layers). 

The depositional structure on the eastern side of the valley trough is depicted on the hydrogeologic cross-sections A-A’ 
through E-E’ (refer to Figure 2-20, Figure 2-21, and Figure 2-22). This structure results in the groundwater flow that 
follows both the dip of the beds and hydraulic head differentials. Erosional and depositional features dominate aquifer 
characteristics. The cross-sections also depict the aquifer thickness from 30 feet to greater than 300 feet.  

The Shallow Zone characteristics are supported by the sand thickness information detailed below along with review of 
basin aquifer parameters. This zone has high yielding wells. Area groundwater numerical models support the CA DWR 
(1967) and Burow and others (2004) aquifer characteristic (characteristics described in Section 2.1.9.2.1) values range 
as follows:  
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• Transmissivities up to 90,000 gpd/ft  

• Storage coefficients up to 17 percent 

• Vertical permeability estimates up to 0.1 ft/day 

2.1.9.1.2 Intermediate Zone 

As depicted on the hydrogeologic cross-sections A-A’ through E-E’ (refer to Figure 2-20, Figure 2-21, and Figure 2-22), 
sands, typically from 10 to over 60 feet thick, are found below the low permeable clay layers or aquitards. The sands 
and gravels are developed with one relatively continuous sand unit at 350 feet bgs, within the top of the lower unit of 
the Turlock Lake Formation and Laguna Formation, thinning out at topographic highs to the east. Eastern basin 
depositional structure shows a pinching, wedging, and combination water-bearing zones with the surficial alluvium.  

The aquifer characteristics are supported by the sand thickness information detailed herein for the Principal Aquifer. 
The eastern distribution of this water-bearing zone near surface suggests unconfined groundwater conditions. 
Typically, this zone is found semi-confined with high yielding wells and is considered the current primary production 
zone. Area groundwater numerical models support the CA DWR (1967) and Burow and others (2004) aquifer 
characteristic values range as follows: 

• Transmissivities up to 59,500 gpd/ft 

• Storage coefficients typically 0.00001 (unitless) 

• Vertical permeability estimates up to of 0.07 ft/day 

2.1.9.1.3 Deep Zone 

The water-bearing “black sands” of the semi-consolidated Mehrten Formation are considered a significant source of 
water for Eastern San Joaquin Subbasin production wells. The formation is thick in the west with a limited number of 
deep wells that penetrate the entire depth of this unit as depicted on the hydrogeologic cross-sections A-A’ through 
E-E’ (refer to Figure 2-20, Figure 2-21, and Figure 2-22). This water-bearing zone is confined due to the thick overlying 
clay units, consolidation, and basin location. Semi-confined conditions are more likely to the east because of the dipping 
of beds and stratigraphic layer thinning and erosion of clay/silt beds. The dipping beds of the Mehrten Formation dip 
are at a steeper slope of 90 to 180 feet per mile westward. Consolidated sediments of the Mehrten and Valley Springs 
Formations are at valley bottom depth and exposed on the eastern foothills. Recharge to these aquifer formations 
occurs because of the high topographic setting with increased rainfall and exposure of weathered surface and runoff 
from the adjacent fractured Sierran bedrock. 

As depicted on the hydrogeologic cross-sections A-A’ through E-E’ (refer to Figure 2-20, Figure 2-21, and Figure 2-22), 
boring logs indicate a significant 30-foot thick gravel encountered at a depth from 140 to 170 feet. Thickly bedded 
sands were found to exceed 250 feet. At the eastern margins of the basin, consolidated portions of the Mehrten, Valley 
Spring, and Ione Formations are important for low-yielding bedrock wells and are considered aquifer recharge sources 
for the Eastern San Joaquin Subbasin. The relatively low permeable and consolidated nature of the Valley Springs and 
Ione Formations act as the bottom of the Deep Zone (Burow et al., 2004).  

The aquifer characteristics are supported by the sand thickness information. The well yields are high in this zone, over 
1,000 gallons per minute (gpm). Area groundwater numerical models support the CA DWR (1967) and Burow and 
others (2004) aquifer characteristic values range as follows: 

• Transmissivities up to 250,000 gpd/ft 

• Storage coefficients that are typically 0.0001 
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• Vertical permeability estimates up to of 0.05 ft/day 

2.1.9.1.4 Limited Aquitards 

The Corcoran Clay member of the Turlock Lake Formation and other interbedded clay/silts are aquitards that inhibit 
groundwater flow. The Corcoran Clay (found at the base of the upper unit of the Turlock Formation) is present at a 
depth of about 200 feet bgs. Corcoran Clay has a limited distribution in the extreme southwestern extent of the 
Subbasin, southwest of the City of Manteca. The clay is typically 20 to over 100 feet thick and is locally eroded and 
interfingered with coarser materials at its margin, as depicted on Figure 2-22. Groundwater below the Corcoran Clay 
is confined. The Corcoran Clay is found more significantly in the greater San Joaquin Basin south of the Stanislaus 
River where it is a significant vertical barrier to flow. 

Thick clay and silt layers are found within the Laguna and Mehrten Formations. These two formations each have two 
documented upward coarsening alluvial sequences (Burow et al., 2004). Significant clay and paleosols divide the 
water-bearing zones at the base of each sequence. The cross-sections (Figure 2-20, Figure 2-21, and Figure 2-22) 
show both the clay and silt horizons range in thickness from less than 10 feet to over 150 feet. The vertical permeability 
estimates range from 0.01 to 0.007 feet per day (Burow et al., 2004).  

Discontinuous clay horizons have been eroded significantly by the movement of the ancestral rivers. As depicted on 
the cross-sections, thickest sequences of uppermost permeable units and overbank fines below these layers has been 
observed. The general thickness and depth are supported by a southeast to northwest movement of river channels to 
the existing channel location.  

Hydraulic connection for the entire depth of the Principal Aquifer is supported by cross-section depictions that indicate 
the laterally extensive interbeds of high and low permeable layered deposits. The historical erosional and depositional 
history supports the referenced hydraulic interconnection. This observation is consistent with the possible thinning and 
wedging out of the regional clay units due to reworking or ancestral erosion (Davis et al., 1959).  

In addition to the natural connectivity, the number of water wells drilled through these zones also indicates additional 
hydraulic connection because of the construction of long well gravel packs that connect the water-bearing zones. 

2.1.9.1.5 Deep Saline Groundwater  

Connate or saline water occurs from the base of fresh water (shown in Figure 2-18 or Figure 2-24) to the base of 
continental deposits (shown in Figure 2-25), forming a saline layer that ranges in thickness from 50 to 2,250 feet from 
the east to the west across the Subbasin. The deep saline layer is not currently a water production zone for consumption 
or land application. Information used in developing the thickness of the saline water above continental deposits is from 
Page’s 1974 Base and Thickness of the Post Eocene Continental Deposits in the Sacramento Valley and the thickness 
of the aquifer developed by Williamson and others (1989).  



 

Draft Groundwater Sustainability Plan  2-44  

Basin Setting  July 2019 

 

 

Figure 2-25: Elevation of Base of Continental Deposits 
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2.1.9.2 Aquifer Characteristics and Groundwater Quality  

Because of the horizontal and vertical distribution of sediments and hydraulic connection between the water-bearing 
zones, one Principal Aquifer is defined. 

An important step in aquifer characterization includes the completion of sand and gravel thickness (isopach) maps. An 
isopach map illustrates thickness variations within a tabular layer or stratum. Isopachs are contour lines of equal 
thickness over an area. The combined isopach map for the Principal Aquifer is depicted on Figure 2-26. The isopach 
map details are as follows:  

• Over 313 water supply well logs with depths to 1,000 feet were used, with an average depth of 540 feet bgs 

• Average sand and gravel thickness is 140 feet 

• The thickest sand and gravel sequences ranged from 500 to 700 feet in the foothills located near Dry Creek, 
south of Camanche Reservoir and Northeast of Oakdale 

• Thicknesses from 200 to 400 feet were observed west of Morada along Bear Creek and toward the Delta 

• The 200 to 500 feet thickness contours were observed near Stockton along the Duck Creek historic drainage 

• Recognition of the sand and gravel thickness and the relative hydraulic conductivity of these permeable units, 
a more comprehensive understanding of the aquifer transmissivity can be made detail in Section 2.1.9.2.1  

As discussed in Section 2.1.4.3, soils facilitate rainfall infiltration which is a significant recharge source for the Shallow 
Zone. Other recharge takes place through infiltration and percolation of surface water bodies and via groundwater flow 
from upgradient areas to the zones within the entire Principal Aquifer and, potentially, from flow between subbasins 
from the north, south, and west. The Intermediate and Deep Zones are recharged via infiltration near sand and gravel 
layers that are typically thicker near historical river beds. Vertical movement of water through sand deposits is more 
rapid compared to the confining clay deposits. In the high topographic areas along the east margin of the Subbasin, 
water-bearing zone sediments are exposed at the surface and considered significant to recharge. 

2.1.9.2.1 Aquifer Parameters and Production Zone Well Capacities  

The GSP uses several sources to summarize the field-tested aquifer characteristics and production zone well capacity 
information for the Principal Aquifer.  

For depiction purposes, Table 2-3 includes four investigation areas comprised of the entire basin: Calaveras County, 
Farmington, Manteca, and near the Stanislaus Triangle Area (Riverbank). For these examples, the maximum well 
yields range from greater than 100 to 2,800 gpm. The range in specific capacity is 27 to 90 gpm/ft of drawdown. These 
numbers relate to the testing of individual well capacities and the anticipated pumping water level related to the pumping 
rate. Transmissivity and storage values relate to the aquifer character anticipated at a distance away from a pumping 
well. Specific yield (SY) is defined as a unit volume of water released from an aquifer per unit decline in water table. 
Specific storage (SS) of a saturated aquifer is defined as the amount of water released from storage per unit decline 
in hydraulic head (Freeze and Cherry, 1979). 
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Figure 2-26: Sand and Gravel Isopach Map  
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Table 2-3: Combined Aquifer Field Production Zone Capacities 

Sources/Well 
Information 

Maximum 
Well 
Yield 
(gpm) 

Maximum 
Well Specific 

Capacity 
(gpm/ft 

drawdown) 

Maximum 
Transmissivity 

(gpd/ft) 

Maximum 
Specific Yield 
Unconfined % 

Specific Storage 
Confined Unitless 

Sand and 
Gravel 

Thickness/ 
Encountered 

Mehrten Depth, 
feet 

Entire Eastern San 
Joaquin Subbasin 
(CA DWR, 2006) 

1,500 n/a n/a 7.3 
 

>150  
400-600 

Calaveras County 
(WRIME, 2003) 

>100 >10 >35,000 >6 >120 
At Surface 

Farmington 
(DE, 2012) 

800 27 19,600  
 

>5 
0.001 

>110 
230 

Manteca 
(NV5, 2017) 

2,500 90 61,000 >10 
0.0001 

>130 
350 

Stanislaus Triangle  
(Bookman-

Edmonston, 2005) 

>2,800 >40 
(DE, 2007) 

35,000 17 
0.001 

>150  
Dip to the West 

 

Using the basic physical properties of groundwater flow, a confined aquifer transmissivity is defined by:  

T = Kb 

Where: T is transmissivity 
K is the hydraulic conductivity (rate of flow under a unit hydraulic gradient 

through a unit cross-sectional area) 
  b is the aquifer thickness. 

Using a typical clean sand hydraulic conductivity value of 500 gpd/ft2 and a thickness of 120 feet, the aquifer 
transmissivity averages approximately 60,000 gpd/ft which is similar to the documented values reported above (Freeze 
and Cherry, 1979). 

For additional comparison, the basin data for the four layers of the ESJWRM are provided in the ESJWRM Model 
Report (see Appendix 2-A)  

The distribution of production wells and monitoring networks are provided on Figure 2-23 and Figure 2-24. Table 2-4 
provides descriptors for the three water-bearing zones: 

• Number of wells for each zone 

• Well depths 

• Wells used on the cross-sections 

• Wells used for monitoring and future model calibration 
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Additional aquifer parameter confirmation is provided by the ESJWRM as follows (Woodard & Curran, 2018): 

• Horizontal Hydraulic Conductivity – The horizontal hydraulic conductivity varies across the non-saline model 
layers ranging from 1.1 ft/day to 72.7 ft/day or 0.148 to 10 gal/day/ft2; these values are considered to be low. 

• Specific Storage and Yield – SS and SY are used to represent the available storage at nodes in confined and 
unconfined aquifers. SS values range from 4.18 x 10-6 to 2.05 x 10-4. SY values range from 4 to 10 percent. 

Table 2-4: Wells within Water-Bearing Zones 

CASGEM Wells 

Water-Bearing 
Zone 

Well Type 
Number of 

Wells 
Average Construction 

Depth (ft. bgs) 
Average Construction Bottom 

Elevation (ft. MSL) 

Shallow 
CASGEM 124 174 -64 

Voluntary 328 155 -100 

Intermediate and 
Deep 

CASGEM 79 538 -397 

Voluntary 122 540 -424 
     

Pumping Wells 

Water-Bearing Zone 
Number of 

Wells 
Average Bottom of 

Screen Depth 
Average Bottom of Screen 

Elevation 

Shallow 148 270 -238 

Intermediate and Deep 113 369 -300 
     

Groundwater Wells Used in Cross-Sections 

Water-Bearing Zone 
Number of 

Wells 
Average Bottom of 

Borehole Depth 
Average Bottom of Borehole 

Elevation 

Shallow 39 234 -144 

Intermediate and Deep 273 672 -566 
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2.1.9.2.2 Regional Historic Groundwater Flow and Surface Water Interaction 

The horizontal groundwater flow direction for the Eastern San Joaquin Subbasin is typically from east to west. In 
general, the flow mirrors topography and is the same over time. The flow direction follows the overall east dipping 
gradient of the geologic formations. Higher groundwater elevations are in the foothills on the east side of the Subbasin, 
and the elevations decrease following the topography. In the western portion of the Subbasin, groundwater flows east 
toward areas with relatively lower groundwater elevation. Horizontal groundwater flow is further discussed in the 
Current and Historical Groundwater Conditions section (Section 2.2). 

The GSP evaluates vertical groundwater gradients using the USGS nested wells in the Eastern San Joaquin Subbasin. 
Clark and others (2012) drilled and assessed several nested wells or multiple well sites in the Eastern San Joaquin 
Subbasin. These nested well sites include three to five monitoring wells per borehole, with screen intervals at depths 
of approximately 100 to 900 feet (Clark et al., 2012). Groundwater elevation in these monitoring wells, measured from 
2006 to 2008, usually indicate the same trend. Groundwater elevation is typically lower in monitoring wells with deeper 
screen placement. The difference in groundwater elevations from the shallowest to deepest monitoring wells, within 
each borehole, is typically between 5 and 20 feet (Clark et al., 2012). Additional discussion regarding differences and 
distribution across the basin is provided in Current and Historical Groundwater Conditions section (Section 2.2). 

2.1.9.2.3 General Groundwater Quality 

2.1.9.2.3.1 Geologic Formation Water Quality 

The USGS and other government agencies completed several major studies concerning water quality in the Central 
Valley of California, which encompass the Eastern San Joaquin Subbasin. Repeatedly mentioned in these studies is 
the natural geochemical effects on groundwater quality that is specific to geologic formations (Creely & Force, 2007; 
Faunt, 2009; CA DWR, 1967). This natural effect is of great interest for the GSP implementation because groundwater 
level fluctuations from overdraft and recharge may result in water quality changes that are specific to geologic 
formations.   

Natural geochemical reactions can be highly variable, even from well to well, as reactions depend on a number of 
factors, including the amount of: 1) reactive surface area of the formation sediments; 2) available oxygen in the 
formation as affected by fluctuations in groundwater elevation, depth to groundwater, and oxygenated near-surface 
recharge; and 3) potentially inorganic-oxidizing bacteria. The natural geochemical effects on water quality results to 
mobilize the elemental makeup of sediments (i.e., metals and other ions).   

For the Eastern San Joaquin Subbasin, igneous and metamorphic rocks of the Sierra Nevada Mountains underlie the 
upstream drainages. These rocks predominately contain oxygen, silicon, aluminum, iron, calcium, sodium, potassium, 
and magnesium (Creely & Force, 2007). Rivers draining areas of granitic rocks also have better water quality than 
metamorphic or volcanic rocks (CA DWR, 1967). For example, the Mokelumne River drains areas of granitic origin and 
has a lower salt content than the Calaveras River, which drains an area of primarily metamorphic rocks (CA DWR, 
1967). Streams originating from either igneous or metamorphic rocks have relatively low amounts of dissolved solids, 
compared to marine sedimentary rocks that make up the Coast Ranges west of the Subbasin (Faunt, 2009). However, 
marine formations also underlie continental deposits in the Eastern San Joaquin Subbasin and have considerable 
amounts of chlorine, sulfur, bromine, and boron from connate water (Creely & Force, 2007). Connate water originates 
from fluids that are trapped in the pores of the sedimentary rocks as they are deposited and can contain many mineral 
components as ions in solution. Above these marine formations are continental deposits described in Section 2.1.5.  

Groundwater quality of wells in Calaveras County is characterized by Metzger and others (2012) study, Test Drilling 
and Data Collection in the Calaveras County Portion of the Eastern San Joaquin Groundwater Subbasin, California, 
December 2009 – June 2011. These wells are in the Eastern San Joaquin Subbasin, in an area underlain by the Ione 
and Valley Springs Formations. This study assessed groundwater samples and identified three water types present: 
calcium-magnesium-bicarbonate, sodium-bicarbonate, and mixed cation-mixed anion water. The mixed cation-mixed 
anion group consisted mostly of sodium and chloride. These groundwater samples also showed high levels of arsenic, 
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which were attributed to pH level variation or redox potential (Metzger et al., 2012). The Ione formation, for instance, 
is known to have high sulfate levels in groundwater related to the pH influence on pyrite-sulfide rich coal deposits. 

Arsenic is of particular concern because it is naturally occurring in the Eastern San Joaquin Subbasin and hazardous 
to human health. Izbicki and other’s (2008) study, Source, Distribution, and Management of Arsenic in Water from 
Wells, Eastern San Joaquin Groundwater Subbasin, California, assesses the concentration and sources of arsenic in 
various wells. Arsenic was detected mostly in SJC, and the largest concentrations were in the western portion of the 
subbasin (Izbicki et al., 2008). The surficial geology in this area consists of the Modesto and Riverbank Formations, 
which are underlain by the Turlock Lake and Laguna Formations (see Figure 2-16, Figure 2-20, Figure 2-21, and Figure 
2-22). Sources of arsenic include weathering of minerals containing arsenic, desorption of arsenic under certain pH 
values, and release of arsenic in redox conditions (Izbicki et al., 2008).  

Another element of great importance is nitrogen, as it is included in many compounds that are by-products of 
agriculture, which heavily dominates the landscape of the Eastern San Joaquin Subbasin. Nitrogen, most commonly 
occurring as Nitrate, is well understood as a result of fertilizer application and artificial influence on the natural 
environment. Naturally occurring nitrogen must also be discussed to have a complete understanding of the natural 
conditions in the Eastern San Joaquin Subbasin. Extensive work by Holloway and others (1998) showed the 
Mokelumne River watershed contained significant quantities of nitrogen from bedrock lithology. The upper part of the 
watershed, outside the Eastern San Joaquin Subbasin, is underlain by igneous and metamorphic rock, but the 
metasedimentary and metavolcanic rocks contained the highest levels of nitrogen (Holloway et al., 1998).  

Per 23 CCR § 354.14, general water quality of principal aquifers shall be summarized. General water quality can be 
determined by assessing commonly measured inorganic parameters as indicators of change. Evaluating these 
inorganic parameters involves looking at historical trends and comparing results to certain thresholds, as well as 
determining water types. These parameters include major cations and anions, listed below: 

Anions Cations 
Bicarbonate Calcium 
Carbonate Magnesium 
Chloride Potassium 
Sulfate  Sodium 

2.1.9.2.3.2 Ion Composition 

Evaluating the historical trends of these parameters is not straightforward. GAMA records include groundwater quality 
results going back to the 1940s in the Eastern San Joaquin Subbasin. However, a thorough analysis can only be 
performed as far back as a sufficient amount of groundwater quality data exists. This sufficient amount of data means 
a large number of measurements of all the major cations and anions mentioned above. From 2005 to 2017, a relatively 
large amount of the major cation and anion measurements occurred (see Figure 2-27). Data from 2018 are excluded 
because at the time of this writing the data were incomplete.  
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Figure 2-27: Total Number of Cation/Anion Measurements in the Eastern San Joaquin Subbasin 
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General water quality of the Subbasin can be 
determined by assessing water type over specific 
years within the time frame of 2005 to 2017. Evaluating 
the years 2005, 2011, and 2017 provides an even 
spread over the selected time frame and gives a better 
idea of possible water type trends. Trilinear diagrams 
for each of these years show relative concentrations of 
the major cations and anions (see Figure 2-28). 

Due to the difference in sampling locations, the years 
2005 and 2011 show carbonate and bicarbonate-rich 
waters, and 2017 displays increased chloride and 
sulfate concentrations in some wells. These dates 
correlate to both data size increases and heavier 
rainfall periods. Chloride concentrations in 2017 are 
generally less than 150 mg/L, with some higher 
measurements reaching 2,000 mg/L. Sulfate 
concentrations in 2017 are mostly under 300 mg/L, but 
a few extremely high levels up to 100,000 mg/L exist 
near City of Manteca. 

The increased chloride concentrations apparent in 
2017 may not be indicative of a long-term trend. 
Chloride concentrations are higher in more wells in 
2017 when compared to 2005 and 2011, but there is 
little fluctuation in the range of values for each year 
(Figure 2-29). Sulfate concentrations are also 
increased in 2017 compared to 2005 and 2011. Similar 
to chloride, the range of sulfate results for each year 
between 2005 and 2017 does not show any obvious 
trends (Figure 2-30). 

Higher chloride and sulfate concentrations during 2017 
are apparent near the cities of Manteca and Stockton 
(Figure 2-31 and Figure 2-32). A further discussion and 
assessment of chloride measurements in the Eastern 
San Joaquin Subbasin is included in the Current and 
Historical Groundwater Conditions section (Section 0). 

Figure 2-28: Trilinear Diagrams 
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Figure 2-29: Chloride Annual Variation  

 

Figure 2-30: Sulfate Annual Variation 
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Figure 2-31: Chloride Concentrations in 2017  
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Figure 2-32: Sulfate Concentrations in 2017  
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Bennet and others (2006) assessed GAMA groundwater quality data in the Northern San Joaquin Basin. Groundwater 
samples were compared to thresholds such as the U.S. Environmental Protection Agency (EPA) secondary maximum 
contaminant levels (SMCL). None of major cations and anions measured in the Eastern San Joaquin Subbasin resulted 
in exceedances of the SMCL (Bennet et al., 2006). These measurements took place in December 2004 to February 
2005. Additional parameters were sampled in this study and are discussed further in the Current and Historical 
Groundwater Conditions section. 

2.1.9.2.3.3 Total Dissolved Solids  

A wide range of TDS values exist in the Eastern San Joaquin Subbasin. Based on data in the GAMA database from 
2005 to 2017, TDS values generally varied from 100 to 2,000 milligrams per liter (mg/L) (Figure 2-33), with a median 
value of 520 mg/L. Over the 13-year period shown in Figure 2-33, the median value has steadily increased from 
approximately 400 mg/L in 2005 to approximately 600 mg/L in 2017. Sources of TDS in the Subbasin include San 
Joaquin Delta sediments, deep deposits, and irrigation return water, as discussed in Section 2.2.4.1. Additional details 
on TDS concentrations is provided in the Current and Historical Groundwater Conditions section (Section 2.2). 

 
Figure 2-33: TDS Annual Variation 

 

2.1.10 HCM Data Gaps 

All hydrogeologic conceptual models contain a certain amount of uncertainty and can be improved with additional data 
and analysis. The Eastern San Joaquin Subbasin HCM data gaps are present in the understanding of the HCM 
presented in this GSP. These data gaps are listed below and will be updated with future monitoring, modeling, and 
data refinement efforts. 

• Water quality of principal aquifers 
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o Additional depth-specific water quality data will inform minimum thresholds for the degraded water quality 
sustainability indicator and help monitor and identify potential undesirable results. 

o Additional monitoring at various depths for different constituents will help inform the understanding of 
water quality. This can be achieved through installation of new monitoring wells or through determination 
of screened intervals of existing monitoring wells. 

• Aquifer characteristics 

o Aquifer characteristics (such as hydraulic conductivity) have a significant impact on how projects and 
management action in one part of the basin may influence sustainability in other parts of the basin.   

o Aquifer characteristics should be confirmed through additional aquifer testing or additional monitoring 
wells. 

HCM data gaps have been identified to improve the GSP and future monitoring tasks. Considerations are listed below 
based on the development of the HCM. The following data gap elements require additional information, and are 
discussed further in Section 4.3: 

Groundwater Level Data 

• Depth- or zone-specific water levels to assess vertical interconnection, including zones within the Principal 
Aquifer 

• Additional shallow groundwater data near surface waters and natural communities commonly associated 
with groundwater (NCCAGs) 

• Additional groundwater level data in the east and northwest areas of the Subbasin 

• Additional groundwater level data near major rivers such as the Mokelumne River to improve quantification 
and understanding of subsurface flows 

Groundwater Quality Data 

• Groundwater quality database compilation improvements to improve the linkage between the GAMA and 
CASGEM databases 

• Aquifer zone-specific groundwater quality data 

Subsurface Conditions 

• Stockton Fault extent and impact on the base of fresh water 

• Improved characterization of near-surface soil conditions as they relate to recharge 

• Further definition of aquifer characteristics (e.g., hydraulic conductivity, transmissivity, and storage 
parameters) within and near Subbasin boundary areas to the east, southeast, and northwest, including 
aquifer tests 

  



 

Draft Groundwater Sustainability Plan  2-58  

Basin Setting  July 2019 

 

2.2 CURRENT AND HISTORICAL GROUNDWATER CONDITIONS  

This section describes the current and historical groundwater conditions in the Eastern San Joaquin Subbasin. As 
required by the GSP regulations, the groundwater conditions section includes:  

• Definition of current groundwater conditions in the Subbasin 

• Description of historical groundwater conditions in the Subbasin 

• Description of the distribution, availability (storage), and quality of groundwater 

• Identification of interactions between groundwater, surface water, groundwater dependent ecosystems, and 
subsidence 

The groundwater conditions described in this section present the historical availability, quality, and distribution of 
groundwater which are the basis of this Plan’s sustainable management criteria and monitoring network.  

In the Eastern San Joaquin Subbasin, the two aspects of greatest focus historically have been groundwater elevation 
and, in some areas of the Subbasin, groundwater quality conditions. As discussed herein, a groundwater depression 
exists in the central portion of the Subbasin, while high groundwater levels characterize the west portion of the 
Subbasin. Additionally, there are elevated levels of salinity and nitrate in some areas, along with naturally occurring 
constituents commonly seen throughout Central Valley soil conditions. Detailed descriptions of these conditions are 
provided in the following sections as part of a discussion of the historical and current conditions for each of the six 
sustainability indicators: 

• Groundwater Elevation (Section 2.2.1) 

• Groundwater Storage (Section 2.2.2) 

• Seawater Intrusion (Section 2.2.3) 

• Groundwater Quality (Section 2.2.4) 

• Land Subsidence (Section 2.2.5) 

• Interconnected Surface Water (Section 2.2.6) 

2.2.1 Groundwater Elevation 

2.2.1.1 Historical Groundwater Elevations 

Data sources for groundwater elevation are abundant in the Eastern San Joaquin Subbasin. As discussed in 
Section 2.1, the CASGEM and SJC databases constitute the groundwater level data used for this analysis. These 
sources provide a robust dataset of water levels going back to 1940.  

To visually show long-term trends in groundwater elevations in the Eastern San Joaquin Subbasin, 10 wells with 
periods of record greater than 40 years and that are relatively evenly distributed across the Subbasin were selected 
from available data (see Figure 2-34). Long-term hydrographs prepared for these wells show that, throughout most of 
the Eastern San Joaquin Subbasin, groundwater elevations have declined over time.  

Average groundwater level decline was quantified for 1996-2015. In Section 2.3 - Water Budgets, the Historical Water 
Budget uses 1996-2015 as a representative hydrologic period which includes an average annual precipitation of 
14.7 inches, very close to the long-term average of 15.4 inches. The 1996-2015 period also includes the recent 
2012-2015 drought, the wet years of 2010-2011, and periods of normal precipitation. Based on data from the 
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10 selected wells in Figure 2-34, the average groundwater level decline was -0.5 ft/year from 1996-2015. Hydrographs 
for wells numbered #2, #5, and #6 show the largest decrease in groundwater elevation. These wells are located to the 
east of the City of Stockton. Hydrograph #9, which corresponds to a well located on the north edge of the Subbasin, 
shows the least decrease in groundwater elevation from 1996-2015. Hydrograph #4 corresponds with a well located in 
the western side of the Subbasin and is the only well to show an increasing trend in groundwater elevations. The 
northeast corner of the Subbasin is an area without a nearby representative hydrograph and was identified as a data 
gap in the HCM Section. 
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Figure 2-34: Hydrographs of Selected Wells 
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Figure 2-35 shows the distribution of the groundwater elevations from the CASGEM and SJC databases against 
average precipitation from several stations in the Subbasin, including one station located at Camp Pardee in Calaveras 
County, east of the Subbasin boundary. Figure 2-35 shows an overall decreasing trend in groundwater elevation levels 
with larger variability over time. The increasing variability comes partly due to a larger number of wells being sampled 
through time, but also reflects the growing difference between areas of groundwater depression and areas that show 
higher groundwater levels, such as the west portion of the Subbasin. 

Periods of increases in groundwater elevation moderately correspond to the amount of precipitation in the Eastern San 
Joaquin Subbasin. A correlating trend can be seen with groundwater elevation increases in several hydrographs in the 
early 1980s and late 1990s, associated with periods of high precipitation.  
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Figure 2-35: Groundwater Elevation 1940-2018  

 

 

 

1. Each vertical bar in Figure 2-35 (a) represents the full range of groundwater level measurements recorded in a given year. The 
central gray box represents the middle 50% of measurements (ranging from the 25th percentile to the 75th percentile), with the 
horizontal line showing the median. The capped lines below and above the central box represent the minimum and maximum, 
respectively.  

2. Precipitation monitoring depicted in Figure 2-35 (a) began in 1951. 
3. The average annual precipitation line, presented in  Figure 2-35 (b) is based on an average of data collected at 7 stations which are 

mapped in Figure 2-36. 

(b) Number of Groundwater Measurements 

(a) Box-and-Whisker Plot with Precipitation 
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Figure 2-36: Precipitation Stations  

 
1. These stations are from California Irrigation Management Information System (CIMIS), National Oceanic and Atmospheric 

Administration (NOAA), or PestCast (University of California Statewide Integrated Pest Management Program [UC IPM] and 
Department of Pesticide Regulation [DPR]). 

Additionally, extensive reports and research examining the groundwater conditions of the Central Valley are available 
from a variety of sources, including the USGS and DWR. These documents supplement the water level data provided 
by the CASGEM and SJC databases and were used to assess current and historical groundwater elevations.  

USGS Water Supply Paper 780 – One of the earliest discussions of measured groundwater levels in the 
Eastern San Joaquin Subbasin is the USGS Water Supply Paper 780. The report details river stage of the 
Mokelumne River and the surrounding groundwater table from roughly 1900 to 1930. Groundwater levels in 
wells around the Mokelumne River varied, but mostly declined due to an increase in groundwater pumping. 
Even between years of minimal groundwater pumping, from 1927 to 1933, the water table decreased in 
elevation, most drastically in areas northeast and southeast of the City of Lodi (Piper et al., 1939).  

DWR Bulletin 146 – DWR’s Bulletin 146 (1967) discusses water levels and flow directions in the 1960s and 
earlier, which provides added historical context to current groundwater conditions. Figures 4 and 5 of Bulletin 
146 show groundwater elevation in most of the Eastern San Joaquin Subbasin in Fall of 1950 and 1964, 
respectively. Both maps show groundwater levels at the lowest elevation underneath the City of Stockton, 
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which is attributed to heavy groundwater pumping. This depression is attributed as causing groundwater from 
the Delta to flow toward the City of Stockton and is described as having relatively worse water quality. Barriers 
between the poorer quality water from the Delta, and higher quality water from the Sierra Nevada Mountains 
noted in previous studies around the City of Stockton are not apparent (DWR, 1967).  

Williamson 1989 – Groundwater conditions provided in the groundwater model report by Williamson (1989) 
included horizontal and vertical flows. As depicted on Figure 14 of that report, a westerly groundwater flow 
direction that roughly parallels the ground surface in the Eastern San Joaquin Subbasin was confirmed. 
Estimates of groundwater elevations for before human development were provided. Vertical flow 
characteristics before considerable human development were characterized and mapped; artesian flow 
existed throughout the valley and in the western portion of the Eastern San Joaquin Subbasin. This is in 
contrast to current conditions, where artesian wells have not been currently observed in the Subbasin. At 
present, USGS nested monitoring wells confirm downward vertical flows (Williamson, 1989).  

2.2.1.2 Current Groundwater Elevations 

Current groundwater elevation conditions, for the purposes of this Plan, have been characterized as First Quarter 2017 
(most recent seasonal high) and Fourth Quarter 2017 (most recent seasonal low) groundwater elevation 
measurements. At the time of this report, these records constitute the most complete dataset. Groundwater elevations 
are mapped using the CASGEM dataset (including voluntarily monitored wells) and the SJC dataset.  

Figure 2-37 and Figure 2-38 show the groundwater elevations for these periods. A pumping depression at the center 
of the Subbasin, east of the City of Stockton, exists during both of these periods. Groundwater generally flows from the 
outer edges of the Subbasin towards the depression in the middle of the Subbasin. Along the eastern side of the 
Subbasin, the lateral gradient ranges from approximately 21 ft/mi during the seasonal high and 16 ft/mi during the 
seasonal low. Along the western side of the Subbasin, the lateral gradient ranges from approximately 7 ft/mi during the 
seasonal high and 6 ft/mi during the seasonal low. 
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Figure 2-37: First Quarter 2017 Groundwater Elevation  
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Figure 2-38: Fourth Quarter 2017 Groundwater Elevation  
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2.2.1.2.1 Vertical Gradients 

A vertical gradient drives the movement of groundwater perpendicular to the ground surface and is typically measured 
by comparing the elevations of groundwater in clustered or nested wells, wells with multiple completions at different 
depths. If groundwater elevations in the shallower completions are higher than in the deeper completions, the gradient 
is identified as a downward gradient. A downward gradient is one where groundwater is moving downward through the 
subsurface. If groundwater elevations in the shallower completions are lower than in the deeper completions, the 
gradient is identified as an upward gradient. An upward gradient is one where groundwater is moving upward through 
the subsurface. If groundwater elevations are the same throughout the completions, there is no vertical gradient. 
Knowledge about vertical gradients is required by regulation and is useful for understanding how groundwater moves 
in the Subbasin.  

Vertical flow characteristics before considerable human development are characterized and mapped by Williamson 
(1989), showing that artesian flow existed in the western portion of the Eastern San Joaquin Subbasin. This contrasts 
with current conditions, where artesian wells have not been currently observed in the Subbasin. At present, USGS 
nested monitoring wells confirm downward vertical flows (Williamson, 1989).  

There are 16 multiple completion wells located in the Eastern San Joaquin Subbasin. The locations of the multiple 
completion wells are shown in Figure 2-39. The majority of these wells are located in the northwest portion of the 
Subbasin near cities of Stockton and Lodi. Hydrographs with groundwater elevations for each respective set of 
completion wells are shown in Figure 2-40 through Figure 2-49. 10 out of 16 sets of wells consistently show elevations 
in shallower completions that are higher than in the deeper completions which confirms the downward gradient. The 
remaining six sets of multiple completion wells are located in the City of Lodi and hydrographs are still being prepared.  
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Figure 2-39: Map of Multiple Completion Wells 
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Figure 2-40: Nested Well Hydrographs: CCWD 004-006 

 
 

Figure 2-41: Nested Well Hydrographs: CCWD 010-012 
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Figure 2-42: Nested Well Hydrographs: Sperry Well 

 
 

Figure 2-43: Nested Well Hydrographs: Swenson Golf Course 
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Figure 2-44: Nested Well Hydrographs: STK-1 

 
 

Figure 2-45: Nested Well Hydrographs: STK-2 
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Figure 2-46: Nested Well Hydrographs: STK-4 

 
 

Figure 2-47: Nested Well Hydrographs: STK-5 
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Figure 2-48: Nested Well Hydrographs: STK-6 

 
 

Figure 2-49: Nested Well Hydrographs: STK-7 
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2.2.2 Groundwater Storage 

The ESJWRM was used to estimate historical change in storage of the Eastern San Joaquin Subbasin from 1995-2015.  

Figure 2-50 shows annual total storage for the combined ESJWRM fresh groundwater layers (not including the deep 
saline layer). Figure 2-51 shows the cumulative change in storage against annual storage change and water year type. 
In 2015, the total fresh groundwater storage was estimated as 53.0 MAF and the cumulative change in storage over 
1995-2015 was estimated as -0.91 MAF (-0.09%), or -0.05 MAF/year. An additional 75.0 MAF in Layer 4 of the model 
(not pictured) is saline water. More information about the layers of the ESJWRM and calculation of storage changes 
can be found in model documentation in Appendix 2-A.  

Figure 2-50: Historical Modeled Change in Storage   
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Figure 2-51: Historical Modeled Change in Annual Storage with Water Use and Year Type  

 

 
Notes: 
1. Water Year Types based on San Joaquin Valley Water Year Index (DWR, 2018) 
2. “Other Recharge” includes managed aquifer recharge, recharge from unlined canals and/or reservoirs, and recharge from ungauged 

watersheds. 
3. “Change in Storage” is placed to balance the water budget. For instance, if annual outflows (-) are greater than inflows (+), there is a 

decrease in storage, but this would be shown on the positive side of the bar chart to balance out the increased outflows on the negative 
side of the bar chart. 
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2.2.3 Seawater Intrusion 

The Eastern San Joaquin Subbasin is not in a coastal area and seawater intrusion is not present. While the Delta 
ecosystem evolved with a natural salinity cycle that brought brackish tidal water in from the San Francisco Bay, barriers 
are now in place between the Bay and the Delta to prevent the inland movement of seawater through the Delta. Current 
management practices maintain freshwater surface flows through a combination of hydraulic and physical barriers, and 
alternations to existing channels (Water Education Foundation). Portions of the Subbasin do, however, experience 
water quality issues related to salinity, which are addressed under the water quality section (Section 2.2.4.1). As 
described in Section 2.2.4.1, the sources of salinity in the Subbasin are due to other factors and are not the result of 
seawater intrusion.  

2.2.4 Groundwater Quality  

While groundwater quality in the Eastern San Joaquin Subbasin is generally sufficient to meet beneficial uses, a 
number of constituents of concern are either currently impacting groundwater use or have the potential to impact it in 
the future. Depending on the water quality constituent, the source may be anthropogenic in origin or naturally occurring, 
and the issue may be widespread or localized.  

The primary naturally occurring water quality constituents of concern are salinity and arsenic, while primary water 
quality constituents related to human activity include nitrates, salinity, and various point-source contaminants.  

The sections herein provide information on the historical and current groundwater quality conditions for constituents 
including: 

• Salinity (Section 2.2.4.1) 

• Nitrate (Section 2.2.4.2) 

• Arsenic (Section 2.2.4.3) 

• Point-source contamination (Section 2.2.4.4), which includes petroleum hydrocarbons, solvents, and 
emerging contaminants 

The EPA implements national primary drinking water regulations, which are a starting point for evaluating groundwater 
quality in a regulated toxicological context and for assessing impact to beneficial use. The EPA defines a Primary 
maximum contaminant level (MCL) or SMCL, for a variety of parameters. For the purposes of this GSP, comparing 
parameter concentrations to their MCL or SMCL is used as the basis for describing groundwater quality concerns in 
the Eastern San Joaquin Subbasin. Comparisons to the MCL or SMCL must be considered in context as the measured 
concentrations represent raw water, which may be treated or blended prior to delivery to meet the standard or may not 
be used for potable uses. Water quality is not known to have adversely affected beneficial uses of groundwater in the 
Eastern San Joaquin Subbasin, generally. 

2.2.4.1 Salinity  

As identified in prior planning efforts, and as referenced in Section 2.2 of this Plan, localized salinity issues are a 
concern for some areas of the Eastern San Joaquin Subbasin. Pumping in excess of recharge has resulted in declining 
aquifer water levels that have contributed to an increase of salinity in groundwater wells since the 1950s. As identified 
through isotopic typing, elevated salinity concentrations in the Subbasin are the result of natural processes and 
overlying land use activities (O’Leary et al., 2015). Within the Subbasin, there are three primary sources of salinity:  

1. San Joaquin Delta Sediments – Naturally occurring soluble salts are emplaced in the San Joaquin Delta 
sediments from the evaporation of groundwater in discharge areas. 
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2. Deep Deposits – Saline groundwater in the Subbasin is principally the result of the migration of a naturally 
occurring deep saline water body which originates in regionally deposited marine sedimentary rocks that 
underlie the San Joaquin Valley. This results in a saline aquifer underlying the freshwater aquifer and well 
pumping can result in upwelling saline brines into the freshwater aquifer.  

3. Irrigation Return Water – Irrigation return water is excess surface and subsurface water that flows from an 
irrigated field following the application of irrigation water. Return water may include contaminants typical of 
agricultural practices (e.g., pesticides, herbicides), including those commonly high in salinity, and may act as 
a conduit delivering these contaminants to the surrounding watershed. Areas in the Subbasin with salinity 
resulting from irrigation return water do not commonly exceed chloride concentrations of 100 mg/L (O’Leary 
et al., 2015). 

Salinity is a measure of the amount of dissolved particles and ions in water. Salinity can include several different ions, 
but the most common are chloride, sodium, nitrate, calcium, magnesium, bicarbonate, and sulfate. Chloride and TDS 
are two common ways to measure and analyze salinity. Each is described separately in the sections below. 

2.2.4.1.1 Chloride 

Chloride is one way to measure salinity and is reported as a concentration of the Cl- ion that originates from the 
dissociation of salts in water. EPA’s SMCL of 250 mg/L for chloride is a common approach to identifying water quality 
concerns for this constituent. The SMCL is a Secondary Drinking Water Standard that is established for aesthetic 
reasons such as taste, odor, and color and is not based on public health concerns. The 250 mg/L value is 
“recommended” by SWRCB as a threshold below which chloride concentrations are desirable for a higher degree of 
consumer acceptance of drinking water. An “upper” limit of 500 mg/L is used to define a range above the 
“recommended” value where chloride concentration is acceptable if it is neither reasonable nor feasible to provide more 
suitable waters (SWRCB, 2006). Comparisons to the SMCL must be considered in context as the measured 
concentrations represent raw water, which may be treated or blended prior to delivery to meet the standard or may not 
be used for potable uses. 

As shown in Figure 2-52, the majority of observed chloride concentrations above 250 mg/L occur on the western side 
of the Subbasin, with additional measurements above 250 mg/L scattered throughout SJC. As shown in Figure 2-53, 
the number of measurements with observed concentrations above 250 mg/L have decreased since the 1970s. 
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Figure 2-52: Chloride Concentration Greater Than 250 mg/L (1940s-2010s)  
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Figure 2-53: Chloride Concentration Above 250 mg/L by Decade  
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Table 2-5 shows occurrence of chloride measurements greater than 250 mg/L by decade. Chloride records have been 
observed above 250 mg/L both historically and recently. Sampling frequencies increased in the 1970s and 2000s. 

Table 2-5: Summary of Chloride Data by Decade 

Decade 

Measurement Above  
250 mg/L? Range of Values (mg/L) Total Number 

of Samples 
No Yes 

Minimum Average Median Maximum 

1940 98% 2% 7.0 45.2 20.0 975 180 

1950 93% 7% 2.3 89.4 25.0 3,750 699 

1960 90% 10% 0.0 115.0 17.0 1,960 312 

1970 90% 10% 1.8 85.9 19.0 3,310 1,780 

1980 97% 3% 0.0 45.4 20.5 630 858 

1990 99% 1% 0.0 31.2 19.0 533 663 

2000 95% 5% 0.0 59.6 35.0 2,050 1,453 

2010 97.5% 2.5% 0.0 34.8 39.0 2,050 986 

Table 2-6 shows chloride occurrences of concentrations greater than 250 mg/L by well depth. The highest proportion 
of readings above 250 mg/L occur in the shallowest wells, less than 100 feet deep (8 percent). The highest maximum 
value also occurred at this depth range (up to 2,050 mg/L).  

Figure 2-54 shows the spatial distribution of chloride occurrences greater than 250 mg/L by well depth within the 
Subbasin. 

Table 2-6: Summary of Chloride Data by Depth (1940s-2010s) 

Depth (feet) 

Measurement Above  
250 mg/L?  

Range of Values (mg/L) Total Number 
of Samples 

No Yes Minimum Average Median Maximum 

No Depth 
Data 

92% 8% 0.0 82.5 20.0 3,750 3,566 

0 - 100 92% 8% 0.8 73.5 60.0 2,050 239 

100 - 250 97% 3% 1.0 44.2 36.0 1,400 1,215 

250 - 500 98% 2% 0.0 32.4 16.0 1,100 1,487 

> 500 95% 5% 2.7 62.1 15.6 1,940 424 
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Figure 2-54: Chloride Concentration Above 250 mg/L by Well Depth (1940s-2010s) 
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A lack of depth information presents a challenge to analyzing the vertical distribution of chloride measurements which 
would inform identification of chloride sources. Examples of depth information include total well construction depth or 
screened interval depths, which vary between wells. Some wells have construction depth but not screened interval 
depth, or vice versa. For this analysis, screened interval depth was used first, and if this information was not available, 
total depth was used. Approximately 4,600 of the almost 13,000 chloride measurements in the Eastern San Joaquin 
Subbasin are from wells lacking any construction or screen depth information. Roughly half of the measurements above 
250 mg/L occur in the wells lacking depth data, which also show the highest range in values occurring above 250 mg/L. 
Identifying the source of high-chloride water in wells of various depths over time requires further analysis of 
geochemical data; depth-specific water quality was identified as a data gap in the HCM. 

2.2.4.1.2  Total Dissolved Solids (TDS) 

TDS, which is a measure of all inorganic and organic substances present in a liquid in molecular, ionized, or colloidal 
suspended form, is commonly used to measure salinity. Recent TDS measurements show trends that match closely 
with the overall historical trends for chloride and highlight areas with elevated salinity concentrations in more recent 
years. Between 2015 and 2018, TDS concentrations in the Eastern San Joaquin Subbasin ranged from 35 to 2,500 
mg/L. Spatially, the highest concentrations of TDS are found along the western margin of the Subbasin and the San 
Joaquin River and decrease significantly to the east, to typically less than 500 mg/L. TDS measurements, like chloride 
levels, are elevated near cities of Stockton and Manteca, and in the Lodi GSA near the White Slough Water Pollution 
Control Facility.  

Figure 2-55 shows the maximum and Figure 2-56 shows the average TDS concentrations from 2015 to 2018 as 
compared to the SMCL lower limit of 500 mg/L and upper limit of 1,000 mg/L. The SMCL is established by the USEPA 
then adopted by the SWRCB. The SMCL is a Secondary Drinking Water Standard that is established for aesthetic 
reasons such as taste, odor, and color and is not based on public health concerns. The 500 mg/L value is 
“recommended” by SWRCB as a threshold below which TDS concentrations are desirable for a higher degree of 
consumer acceptance of drinking water. The “upper” limit is used to define a range above the “recommended” value 
where TDS concentration is acceptable if it is neither reasonable nor feasible to provide more suitable waters (SWRCB, 
2006). Comparisons to the SMCL must be considered in context as the measured concentrations represent raw water, 
which may be treated or blended prior to delivery to meet the standard or may not be used for potable uses. 
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Figure 2-55: Maximum TDS Concentrations 2015-2018  
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Figure 2-56: Average TDS Concentrations 2015-2018  

 
 

Elevated TDS concentrations are apparent in very shallow groundwater in close proximity to the San Joaquin River, 
while deep wells (depths greater than 200 feet) typically have TDS concentrations below 500 mg/L. TDS trends by 
depth are summarized in Table 2-7.  

Figure 2-57 shows the maximum TDS concentrations for shallow wells in the Eastern San Joaquin Subbasin from 
years 2015 to 2018, and Figure 2-58 shows the maximum TDS concentrations for deep wells in the same timeframe. 
As with chloride measurements, depth-dependent TDS data is not widely available. It was identified as a data gap in 
the HCM and will be a focus of the monitoring network for water quality, as described in the Chapter 4: Monitoring 
Network.  
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Table 2-7: Summary of TDS Data by Depth (2015-2018) 

Depth (feet) 
% Measurements in Range Range of Values (mg/L) Total 

Number of 
Samples 

< 500 
mg/L 

500 – 1000 
mg/L 

> 1,000 
mg/L 

Minimum Average Median Maximum 

No Depth 
Data 

90% 8% 2% 94 339 310 1,180 451 

0 - 100 N/A 0 

100 - 250 54% 46% 0% 280 438 480 540 13 

250 - 500 93% 7% 0% 120 344 340 560 75 

> 500 N/A 0 

 

Figure 2-57: Maximum TDS Concentrations in Shallow Wells 2015-2018 
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Figure 2-58: Maximum TDS Concentrations in Deep Wells 2015-2018 
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2.2.4.2 Nitrate 

Nitrate is both naturally occurring and can be contributed a result of human activity. Nitrate can cause adverse human 
health effects. Anthropogenic sources of nitrate include fertilizers, septic systems, and animal feedlots. The EPA’s MCL 
of 10 mg/L for Nitrate as N delimits high levels of nitrate for drinking water use. Many measured concentrations are 
above this value, both historically and recently. Comparisons to the MCL must be considered in context as the 
measured concentrations represent raw water, which may be treated or blended prior to delivery to meet the standard 
or may not be used for potable uses. 

Table 2-8 provides the total number of nitrate values by decade and the percentage of those values greater than 
10 mg/L. Although the total number of nitrate measurements has grown since 2000, the occurrence of concentrations 
greater than 10 mg/L has increased greater than what is proportional for this increase in sampling.  

Table 2-8: Nitrate as N Concentrations by Decade 

Decade 
% of Measurements 

Number of Nitrate Measurements 
<10 mg/L >10 mg/L 

1940 88% 13% 8 

1950 99% 1% 362 

1960 99% 1% 240 

1970 96% 4% 1,500 

1980 95% 5% 420 

1990 98% 2% 1,716 

2000 87% 13% 9,679 

2010 83% 17% 11,060 

Figure 2-59 shows the historical spatial distribution of nitrate samples and detections by decade. During the 1940s, the 
earliest decade with nitrate measurements, very few records exist and no significant conclusions can be made from 
this timeframe. The 1950s and 1960s have larger datasets, but measurements above 10 mg/L during these decades 
are sporadic and localized. Nitrate concentrations during the 1970s show a significant number of measurements above 
10 mg/L in the northwest portion of the Eastern San Joaquin Subbasin, adjacent to Interstate 5. The 1980s and 1990s 
show similar patterns of fewer records than the 1970s, primarily around the cities of Stockton, Lodi, and Manteca. 
Nitrate measurements above 10 mg/L are also located near the southern edge of the Eastern San Joaquin Subbasin, 
close to Highway 120. Although a much greater number of records exists for the 1990s than the 1980s, these decades 
have approximately the same spatial distribution. One possible explanation is similar wells were sampled during the 
1980s and 1990s, but much more frequently in the 1990s. The 2000s and 2010s had both the greatest number of 
nitrate measurements and the largest number of measurements above 10 mg/L. Measurements above 10 mg/L during 
these decades follow previous trends: they are primarily between Highway 99 and Interstate 5, from Ripon to near 
Lodi.  

Recent nitrate measurements above the MCL correspond to the overall historical trends and highlight areas with 
elevated Nitrate concentrations in more recent years. These areas include cities of Stockton and Ripon, areas of the 
Lodi GSA near the White Slough Pollution Control Facility, the N.A. Chaderjian Youth Correctional Facility, Republic 
Services Landfill on South Austin Road, and the Kruger and Sons, Inc. site off Highway 4 outside Farmington.  
Increased nitrate concentrations have not been found to be related to groundwater management activities in the 
Subbasin.  

Section 3.2.3.1.1 of this Plan discusses Irrigated Lands Regulatory Program (ILRP) and Central Valley Salinity 
Alternatives for Long-Term Sustainability (CV-SALTS), two existing regulatory programs for the monitoring and 
regulation of nitrate. Under the ILRP, the SJC and Delta Water Quality Coalition is required to test and potentially 
mitigate for nitrate in domestic wells. Additionally, the 2017 Salt and Nitrate Management Plan developed by CV-SALTS 
through the CVRWQCB identifies long-term nitrate management practices (CVRWQCB, 2016).  
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Figure 2-59: Nitrate as N Concentrations by Decade 
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2.2.4.3 Arsenic 

Arsenic is ubiquitous in nature and is commonly found in drinking water sources in California. Determining the source 
of arsenic in groundwater is difficult because arsenic is both naturally occurring and used in human activities such as 
agriculture. Public health concerns about arsenic in drinking water related to its potential to cause adverse health 
effects are addressed through EPA’s MCL, established at 10 micrograms per liter (µg/L). 

Figure 2-60 shows the spatial distribution of arsenic concentrations contained in the GAMA database. From the 1970s 
to present, the total number and percentage of arsenic values above 10 µg/L has increased (see Table 2-9). The 
spatial distribution of measurements above 10 µg/L is similar to nitrate, largely between Interstate 5 and Highway 99, 
from Manteca to Lodi. The increased arsenic concentrations near urban areas are not necessarily indicative of 
contamination from these areas and may partially be due to the fact that arsenic measurements are more abundant in 
these urban areas; GAMA water quality records are rarely evenly distributed throughout the Subbasin for any 
constituent. Recent arsenic samples show measurements above 10 µg/L similar to the overall trends (see Figure 2-61). 
Measurements above 10 µg/L in years 2015, 2016, 2017, and 2018 are primarily located in cities of Stockton and 
Manteca, with fewer occurring around City of Lodi. Increased arsenic concentrations have not been found to be related 
to groundwater management activities in the Subbasin.  

 

 

  



 

Draft Groundwater Sustainability Plan  2-90  

Basin Setting  July 2019 

 

Figure 2-60: Arsenic Concentrations by Decade 
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Table 2-9: Arsenic Values by Decade 

Decade 
% of Measurements Number of Arsenic 

Measurements <10 µg/L >10 µg/L 

1960 100% 0% 1 

1970 86% 14% 339 

1980 72% 28% 363 

1990 72% 28% 645 

2000 56% 44% 4,051 

2010 48% 52% 5,109 

 

Figure 2-61: Maximum Arsenic Concentrations 2015-2018 
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2.2.4.4 Point Sources  

Point sources are discrete or discernable sources of pollutants which may introduce undesirable constituents into 
groundwater and may negatively impact water quality. In the Eastern San Joaquin Subbasin, point sources include 
leaking underground storage tanks, landfills, historical dry cleaners, and others. These sites are actively investigated 
and monitored within the Eastern San Joaquin Subbasin in response to these known or potential sources of 
groundwater contamination. The Regional Water Quality Control Board (RWQCB), the Department of Toxic 
Substances Control (DTSC), and the USEPA provide oversight of point source pollution through existing regulatory 
programs, including management of remedial action for point source contamination sites. Figure 2-62 shows the results 
of a query from both the RWQCB’s GeoTracker database and the DTSC’s EnviroStor database. GeoTracker 
documents contaminant concerns that the RWQCB is or has been working with site owners to remediate while 
EnviroStor is the DTSC’s data management system to track known contamination sites undergoing cleanup, permitting, 
enforcement, and investigation efforts. As shown in Figure 2-62, there are 258 active sites within the Eastern San 
Joaquin Subbasin which are color-coded based on the site’s constituent(s) of concern: fuels (gas and/or diesel); 
synthetic organics (pesticides, herbicides, insecticides, etc.); or a mix of constituents (multiple constituents such as 
heavy metals and pesticides). Most sites within the Eastern San Joaquin Subbasin are fuel sites (e.g., gas or diesel) 
that are under active investigation or remediation. Sites with the potential to cause plumes are mapped in Figure 2-63, 
which were identified by filtering for sites containing soluble and mobile constituents such as volatile organic 
compounds (VOCs); benzene, toluene, ethylbenzene, and xylenes (BTEX); and/or petroleum hydrocarbons (gas or 
diesel). Point source contamination has not been found to be related to groundwater management activities in the 
Subbasin. 

Specific point source sites and contaminants are discussed in the sections below. 
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Figure 2-62: Active Investigation and Remediation Sites  
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Figure 2-63: Active Sites with the Potential to Cause Plumes 

 

2.2.4.4.1 Publicized Plumes in and near the Subbasin 

As indicated above, the Eastern San Joaquin Subbasin has numerous open cleanup sites, including areas 
contaminated by chlorinated solvents, methyl tertiary-butyl ether (MtBE), pesticides and herbicides, and leaking 
underground storage tanks. Plume sites are often clustered around urban centers but are also found near sites where 
historical industrial or agricultural practices have released contaminants of concern. While other plumes exist in and 
around the Subbasin, three specific plumes have been highly publicized: the Lodi Plumes, the Sharpe Army Depot 
Plume, and the Occidental Chemical Corporation Plume  

In the late 1980s, the City of Lodi discovered the chlorinated solvents perchloroethylene (PCE) and trichloroethene 
(TCE) in drinking water supplies and pursued a groundwater investigation that revealed a series of five separate plume 
areas located in the northeastern portion of the City: the Northern, Western, Central, Southern, and Busy Bee plumes. 
The Busy Bee plume, named after a dry cleaner business that previously operated on the site, now has regulatory 
closure and with cleanup moving toward completion under CVRWQCB oversite (Water Resources Control Board, 
2011).  
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Groundwater contamination plumes in the City of Lathrop, located just outside the Subbasin boundary, include the 
Sharpe Army Depot and Occidental Chemical Corporation sites. Contamination of groundwater at the Sharpe Army 
Depot consists primarily of trichloroethene, tetrachloroethene, and cis-1,2-dichloroethene from historical industrial 
activities related to military activities. Due to concerns of potential contamination, the City abandoned City wells in the 
area. Three groundwater extraction and treatment systems are located at Sharpe Army Dept and are used to treat 
existing groundwater (EKI Environment & Water, 2015).   

The Occidental Chemical Corporation Plume was discovered in the late 1970s and is the result of former leaking 
wastewater holding ponds containing pesticides and chemicals used for equipment cleaning by the Occidental 
Chemical Corporation. Contaminants of concern include the pesticides DBCP and EDB, 2,3,4,5-tetrahydrothiopene-1, 
1-dioxide, sulfate, nitrate, chloride, lindane, and BHC (RWQCB, 2012). Since the discovery of these plumes in the 
1980s, groundwater has been monitored and evaluated at these point source locations and has resulted in the removal 
of contaminant sources and the implementation of remedial activities such as the installation of groundwater extraction 
and remedial systems, implementation of a Salinity Reduction Plan, and mandated WDRs (RWQCB, 2012).  

2.2.4.4.2 Petroleum Hydrocarbons 

Approximately 134 sites in the Eastern San Joaquin Subbasin are identified as actively investigating or remediating an 
unauthorized release of petroleum hydrocarbons, according to the GeoTracker and EnviroStor databases. Of these 
sites, petroleum hydrocarbon constituents are most commonly fuels (diesel, gasoline, motor oil, or aviation fuel) and 
VOCs commonly added to fuels, including MTBE and BTEX constituents. Concentrations of petroleum hydrocarbons 
have not been modeled across the Subbasin; concentrations are local and site specific. A summary description of the 
aforementioned constituents is provided in Table 2-10 below:  

Table 2-10: MCLs for Common Petroleum Hydrocarbons and MTBE 

Constituent Source Primary MCL1 

MTBE Oxygenate commonly added to gasoline 13 µg/L 

BTEX 

Benzene 
Industrial solvent added to crude oil paint, varnish, and lacquer 
thinner 

1 µg/L 

Toluene 
Aromatic hydrocarbon used in industrial feedstock, as a solvent, and 
to produce benzene and added to gasoline 

15 µg/L 

Ethylbenzene Used as a solvent and added to fuel, asphalt, and naphthalene 300 µg/L 

Xylenes Naturally occurring in petroleum, coal and wood tar 1.750 mg/L 
Notes: 
1 Source: (SWRCB, 2018) 

2.2.4.4.3 Synthetic Organics  

Approximately 47 sites in the Eastern San Joaquin Subbasin are identified as actively investigating or remediating an 
unauthorized release of synthetic organics, according to the GeoTracker and EnviroStor databases. Of these sites, 
pesticides, herbicides, fertilizer, and pesticides are the most common constituents. Other constituents include VOCs 
such as PCE and TCE. Concentrations of synthetic organics have not been modeled across the Subbasin; 
concentrations are local and site specific. For context, a brief description of the aforementioned VOCs is provided in 
Table 2-11. 
.  
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Table 2-11: MCLs for Common Synthetic Organic Constituents 

Constituent Source Primary MCL1 

TCE Used as a solvent in manufacturing facilities and dry cleaners 5 µg/L 

PCE 
Used as a solvent in manufacturing facilities, printing shops, and 
auto repair facilities  

5 µg/L 

Notes: 
1 Source: (SWRCB, 2018) 

2.2.4.4.4 Mixed Constituents 

Approximately 28 sites in the Eastern San Joaquin Subbasin are identified as actively investigating or remediating an 
unauthorized release of mixed constituents, according to the GeoTracker and EnviroStor databases. Sites with mixed 
constituents are those that include a release of more than one type of contaminant, such as a mix of heavy metals, 
diesel, inorganics, and/or organics. Of these sites, the most common constituents include a mixture of heavy metals 
(chromium, arsenic, and lead), inorganics, and solvents. The sources and primary MCL for many contaminants found 
in the ‘mixed constituents’ classification have been discussed throughout Section 2.2.4.  

2.2.4.4.5 Emerging Contaminants 

Many chemical and microbial constituents that have not historically been considered as contaminants are occasionally, 
and in some cases with increasing frequency, detected in groundwater. These newly recognized (or emerging) 
contaminants are commonly derived from municipal, agricultural, industrial wastewater, and domestic wastewater 
sources and pathways. These newly recognized contaminants are dispersed to the environment from domestic, 
commercial, and industrial uses of common household products and include caffeine, artificial sweeteners, 
pharmaceuticals, cleaning products, and other personal care products. Residual waste products of genetically modified 
organisms are also of potential concern. Several studies, such as by Watanabe et al. in 2010, have recently been 
published or are underway regarding the potential link between dairies and the occurrence of pharmaceuticals in 
shallow groundwater in the San Joaquin Valley. 

Perfluorooctanesulfonic acid (PFOS) and perfluorooctantoic acid (PFOA) are organic chemicals synthesized for water 
and lipid resistance, used in a wide variety of consumer products as well as fire-retarding foam and various industrial 
processes. These chemicals tend to accumulate in groundwater, though typically in a localized area in association with 
a specific facility, such as a factory or airfield (California Water Boards, 2018). There are currently no MCLs for PFOS 
or PFOA; however, the USEPA is moving forward with the MCL process for (USEPA, 2019). The USEPA has 
recommended municipalities notify customers at levels at or greater than 70 PPT in water supplies, and California’s 
DDW has established notification levels at 13 PPT for PFROS and 14 PPT for PFOA (SWRCB, 2019). The MCL for 
1,2,3-Trichloropropane (1,2,3-TCP) is 0.005 µg/L and is regulated as of January 1, 2018. The solvent is typically found 
in industrial or hazardous waste sites (SWRCB, 2019).  

Currently, data on PFOS, PFOA, and 1,2,3-TCP is limited in the Eastern San Joaquin Subbasin since these are 
emerging contaminants.  

2.2.5 Land Subsidence 

Subsidence has not historically been an area of concern in the Eastern San Joaquin Subbasin as there are no records 
of significant and unreasonable impacts from subsidence. Figure 2-64 shows regional subsidence produced from 
Interferometric Synthetic Aperture Radar (InSAR) data. InSAR is a satellite-based method for showing ground-surface 
displacement over time. This figure illustrates that subsidence has historically been minimal in the Subbasin and 
surrounding areas (ranging from -0.1 to 0.1 feet of vertical displacement annually). See section 2.1.5 for a discussion 
of the soils and clays within the Subbasin, including the extent of Corcoran Clay. 
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Figure 2-64: Subsidence (Annual Rate of Vertical Displacement) 

 

2.2.6 Interconnected Surface Water Systems 

Interconnected surface waters are surface water features that are hydraulically connected by a saturated zone to the 
groundwater system. In these systems, water table and surface water features intersect at the same elevations and 
locations. Interconnected surface waters may be either gaining or losing, wherein the surface water feature itself is 
either gaining water from the aquifer system or losing water to the aquifer system. 

In the Eastern San Joaquin Subbasin, groundwater discharge from the aquifer is primarily through groundwater 
pumping. However, groundwater also discharges to streams where groundwater elevations are higher than the 
streambed. Figure 2-65 shows gaining streams in blue where groundwater discharges to rivers, losing streams in red 
where streams lose water to the groundwater system, and mixed streams (gaining or losing less than 75 percent of the 
time) in orange. This analysis was based on modeling results from the historical calibration of the ESJWRM for 
approximately 900 stream nodes in the Eastern San Joaquin Subbasin. 

Stream connectivity was analyzed by comparing monthly groundwater elevations from the historical calibration of the 
ESJWRM to streambed elevations along the streams represented in ESJWRM. Shown in Figure 2-66 are locations 
where streams are interconnected at least 75 percent of the time (shown in blue) or disconnected (shown in green). 
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Figure 2-65: Losing and Gaining Streams 
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Figure 2-66: Interconnected and Disconnected Streams 
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2.2.7 Groundwater-Dependent Ecosystems 

Groundwater-dependent ecosystems (GDEs) are defined in the GSP regulations as “ecological communities or species 
that depend on groundwater emerging from aquifers or on groundwater occurring near the ground surface.” SGMA 
requires the identification of GDEs but does not require that sustainable management criteria be established to manage 
these areas.  

GDEs exist where vegetation accesses shallow groundwater for survival; without the access to shallow groundwater, 
these plants would die. Thus, this Plan identifies GDEs within the Eastern San Joaquin Subbasin based on determining 
the areas where vegetation is dependent on groundwater.  

2.2.8 Methodology for GDE Identification 

The Natural Communities Commonly Associated with Groundwater (NCCAG) database was used as a starting point 
to identify natural communities within the Subbasin. The NCCAG database was developed from a working group 
comprised of DWR, California Department of Fish and Wildlife (CDFW), and The Nature Conservancy (TNC) by 
reviewing publicly available state and federal agency datasets that mapped California vegetation, wetlands, springs, 
and seeps and by conducting a screening process to retain types and locations commonly known to be associated with 
groundwater. The results were compiled into the NCCAG database with two habitat classes defined. The first class 
includes wetland features commonly associated with the surface expression of groundwater under natural, unmodified 
conditions. The second class includes vegetation types commonly associated with the sub-surface presence of 
groundwater (phreatophytes). Figure 2-67 shows these two classes of NCCAG areas within the Eastern San Joaquin 
Subbasin.  
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Figure 2-67: Natural Communities Commonly Associated with Groundwater (NCCAG) 
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This Plan identifies GDEs as NCCAG communities that are dependent on groundwater. The NCCAG database was 
refined to identify only communities without alternate water supplies. This was done by confirming sufficiently shallow 
groundwater levels and examining distance from alternative water supplies. This GSP does not consider communities 
without access to shallow groundwater and in close proximity to alternative water supplies to be groundwater 
dependent. Figure 2-68 shows the locations of NCCAGs that were excluded through this process. This includes areas 
with a depth to groundwater greater than 30 feet, areas close to managed wetlands, areas adjacent to agriculture, 
areas near perennial surface water bodies, and areas removed based on stakeholder comment. Several of these 
criteria are described in more detail in the following pages. Areas identified as GDEs were ground-truthed with 
Workgroup members and GSA staff. Through this process, areas identified as irrigated parcels were removed from the 
list of identified GDEs. 

The distinction between GDEs and other NCCAG areas is important from a management perspective, as no land use 
protections are conveyed through SGMA. Management of NCCAGs may require greater focus on land use or irrigation 
activities, whereas GDEs are expected to be more responsive to changes in groundwater management. The rigorous 
analysis to identify GDEs was developed to focus groundwater management activities on the most appropriate areas.
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Figure 2-68: NCCAGs Identified as Likely to Access Non-groundwater Water Supplies 
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This Plan identifies GDEs as NCCAG-identified areas the meet all of the below criteria.  

• Areas with a depth to groundwater less than 30 feet – Oak trees are considered the deepest-rooted plant 
in the region with a root zone of roughly 25 feet. Communities with zones where the depth to water in 2015 
was less than 30 feet are classified as GDEs in this Plan because they are likely to be supported by 
groundwater. Even the 25-foot value is considered conservative, as this depth is unlikely to support 
recruitment of new oak seedlings. Communities in areas with groundwater deeper than 30 feet are assumed 
to be reliant on other water supplies and not dependent on groundwater. These communities are not 
considered GDEs and are labeled as “Depth to Water”. 

• Areas without alternate water supplies – In addition to having access to shallow groundwater, to be 
dependent on groundwater there must not be other available water supplies. Areas that are without 
supplemental water were considered for classification as GDEs. This was defined as areas that are: 

o At least 50 feet from irrigated agricultural lands – Irrigated agricultural lands are dependent on reliable 
water supplies to ensure a successful harvest, and surface water or deeper groundwater is used to irrigate 
crops in the Eastern San Joaquin Subbasin. Such irrigation benefits not only the crops, but also 
surrounding vegetation, regardless of the condition of the underlying aquifer. Areas farther than 50 feet 
from irrigated lands were assumed to be supported by groundwater, or water supplies other than 
agricultural irrigation water, and were considered for classification as GDEs. Areas likely dependent on 
water from irrigated fields are represented as NCCAG areas with access to non-groundwater water 
supplies. 50 feet was used to reflect non-ponded conditions in the fields. 

o At least 150 feet from managed wetlands that receive supplemental water – Managed wetlands receive 
supplemental water to support wildlife habitat. The wetlands were identified and reviewed with local water 
managers to verify supplemental water deliveries. Areas at least 150 feet from the managed wetlands 
are assumed to be unable to access the supplemental water and dependent on groundwater and were 
considered for classification as GDEs. Managed wetlands and areas within 150 feet of managed wetlands 
are not assumed to be dependent on groundwater, as they can access delivered water supplies 
regardless of the condition of the underlying aquifer. This Plan does not consider these areas as GDEs 
and are labeled as NCCAG areas with access to non-groundwater water supplies. 150 feet was used to 
reflect ponded conditions at the wetlands. 

o At least 150 feet from perennial surface water bodies – Perennial surface water bodies provide year-
round water supplies that can be accessed by adjacent vegetation. These water bodies include much of 
the Delta; large, managed rivers; and smaller water bodies that flow throughout the summer due to 
agricultural deliveries or tailwater. Areas at least 150 feet from the perennial surface water bodies are 
assumed to be unable to access the water from the perennial surface water bodies and dependent on 
groundwater and were considered for classification as GDEs. Areas within 150 feet of these surface water 
bodies are not assumed to be dependent on groundwater, as they can access water from the river 
regardless of the condition of the underlying aquifer. These are labeled as NCCAG areas with access to 
non-groundwater water supplies. 150 feet was used to reflect open water conditions in the surface water 
bodies. 

2.2.9 Areas Identified as GDEs  

Following the methodology presented above, this Plan identifies several GDEs, primarily located along the western 
boundary of the Subbasin, in the Delta areas where groundwater is typically shallow. These areas are divided into two 
categories: vegetative GDEs and wetland GDEs, as shown in Figure 2-69.
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Figure 2-69: Areas Identified as GDEs 
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The current and historical conditions discussed above are further expanded upon in Chapter 3: Sustainable 
Management Criteria, and used to define measurable objectives, identify interim milestones, and establish undesirable 
results. Groundwater elevations and quality are targeted based on existing conditions, and existing programs lay the 
framework for monitoring associated with thresholds set for the GSP.   
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2.3 WATER BUDGETS 

2.3.1 Water Budget Background Information 

Water budgets are developed to provide a quantitative account of water entering and leaving the Eastern San Joaquin 
Subbasin. Water entering and leaving the Subbasin includes flows at the surface and in the subsurface environment. 
Water enters and leaves due to natural conditions, such as precipitation and streamflow, and/or through human 
activities, such as groundwater pumping or recharge from applied water. Additionally, interconnection between the 
groundwater system and rivers/streams accounts for other components of the water budget. Figure 2-70 depicts the 
major components of a water budget and their interconnection as presented in the context of stream, land surface, and 
groundwater systems. 

Figure 2-70: Generalized Water Budget Diagram 

 

Quantities presented for the water budget components of the Eastern San Joaquin Subbasin provide information on 
historical, current, and projected conditions as they relate to hydrology, water demand, water supply, land use, 
population, climate variability, groundwater and surface water interaction, and groundwater flow. This information can 
assist in the management of the Subbasin by identifying the relationship between different components affecting the 
water budget in the Subbasin, which provides context in the development and implementation of strategies and policies 
to achieve Subbasin groundwater sustainability conditions. Water budget quantities presented are based on the 
simulation results from the ESJWRM.  

The ESJWRM was developed to be the main analysis tool supporting the development of the GSP for the Subbasin. 
The ESJWRM is a quasi-three-dimensional finite element model developed using the Integrated Water Flow Model 
(IWFM) simulation code (Dogrul et al., 2017). Using data from Federal, State, and local resources, the ESJWRM was 
calibrated for the 20-year hydrologic period of October 1995 to September 2015 (water years 1996 through 2015) by 
comparing simulated groundwater levels and streamflow records with historical observed records. Development of the 
model involved the study and analysis of hydrogeologic conditions, agricultural and urban water demands, agricultural 
and urban water supplies, and an evaluation of regional water quality conditions. ESJWRM development is documented 
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in a report, “Eastern San Joaquin Water Resources Model (ESJWRM) Final Report,” published in August 2018 and 
available in Appendix 2-A. 

Consistent with §354.18 of the Regulations (California Code of Regulations), the water budgets presented in this 
document encompass the combined surface and groundwater system of the Eastern San Joaquin Subbasin. The 
Subbasin water budget focuses on the full water year (12 months spanning October 1 of the previous year to September 
30 of the year in question), with some consideration of monthly variability.  

The Regulations require that the annual water budget quantify three different conditions: historical, current, and 
projected. Budgets are developed to capture typical conditions during these time periods. Typical conditions are 
developed through selecting historical hydrologic periods that incorporate droughts, wet periods, and normal periods. 
By incorporating these varied conditions within the budgets, the Subbasin is analyzed under certain hydrologic 
conditions, such as drought or very wet events, along with long-term averages. This Plan relies on historical hydrology 
to identify time periods for water budget analysis and uses the ESJWRM and associated data to develop the water 
budget and resulting budget estimates. The water budget components developed for the Eastern San Joaquin 
Subbasin are based upon estimates developed from historical and projected data as well as modeling assumptions. 
Because this process is new, and has been developed under time constraints, the water budget assumptions will be 
refined in the future, the water budget may change, and the conclusions and recommendations derived from the water 
budget may also change.  

2.3.2 Identification of Hydrologic Periods 

The historical hydrologic periods used in this Plan were selected to meet the requirements of developing historical, 
current, and projected water budgets. The Regulations require that the projected water budget reflect a 50-year 
hydrologic period in order to project how the Subbasin’s land and groundwater systems may react under long-term 
average hydrologic conditions. Consistent with the Regulations, the 50-year historical record characterizes future 
conditions with respect to precipitation, evapotranspiration, and streamflow. Historical precipitation or rainfall in the 
Eastern San Joaquin Subbasin was used to identify a hydrologic period that would provide a representation of wet and 
dry periods and long-term average conditions needed for water budget analyses. Rainfall data for the Subbasin is 
derived from the PRISM (Precipitation-Elevation Regressions on Independent Slopes Model) dataset of the DWR’s 
California Simulation of Evapotranspiration of Applied Water (CALSIMETAW) model. Precipitation-Elevation 
Regressions on Independent Slopes Model (PRISM) is a spatial estimation of rainfall data developed using monitoring 
network point data and interpolated using a variety of factors (Oregon State University, 2019).  

Wet and dry hydrologic periods were identified by evaluating the cumulative departure from mean precipitation. Under 
this method, the long-term average precipitation is subtracted from annual precipitation within each water year to 
develop the departure from mean precipitation for each water year. Wet years have a positive departure and dry years 
have a negative departure; a year with exactly average precipitation would have zero departure. Starting at the first 
year analyzed, the departures are added cumulatively for each year. So, if the departure for Year 1 is 5 inches and the 
departure for Year 2 is -2 inches, the cumulative departure would be 5 inches for Year 1 and 3 inches (5 plus -2) for 
Year 2. Figure 2-71 graphically illustrates the cumulative departure of the spatially averaged rainfall within the Eastern 
San Joaquin Subbasin. The figure includes bars displaying annual precipitation for each water year from 1969 through 
2018 and a horizontal line representing the mean precipitation of 15.4 inches. The cumulative departure from mean 
precipitation is based on these data sets and is displayed as a line that highlights wet periods with upward slopes 
(positive departure) and dry periods with downward slopes (negative departure). More severe events are shown by 
steeper slopes and greater changes. For example, the period from 1975 to 1977 illustrates a short period with 
dramatically dry conditions (6-inch decline per year in cumulative departure). 

The PRISM estimates for rainfall in the Subbasin were confirmed by comparing the cumulative departure from mean 
precipitation results to the water year types in the San Joaquin Valley Water Year Hydrologic Classification (DWR, 
2018), which classifies water years 1901 through 2018 as wet, above normal, below normal, dry, and critical based on 
inflows to major reservoirs or lakes. Wet (W) or Above Normal (AN) years show upward sloping cumulative departures, 
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while Below Normal (BN), Dry (D), or Critical (C) water year types show downward trending cumulative departures 
(Figure 2-71). 

 

Figure 2-71: 50-Year Historical Precipitation and Cumulative Departure from Mean Precipitation   

 

2.3.3 Use of the ESJWRM and Associated Data in Water Budget Development  

This Plan developed water budgets utilizing the ESJWRM, a fully integrated surface and groundwater flow model 
covering the Eastern San Joaquin Subbasin, as well as the Cosumnes Subbasin to the north and the Modesto Subbasin 
to the south. The adjacent subbasins were included in the ESJWRM boundaries to be consistent with past local 
modeling efforts and to better simulate boundary flows to/from the north and south of the Subbasin. This Plan provides 
a water budget for the Eastern San Joaquin Subbasin portion of the ESJWRM.  

With the ESJWRM as the underlying framework, three model scenarios were developed representing historical, 
current, and projected conditions in the Eastern San Joaquin Subbasin, as discussed below:  

• Historical water budget represents the historical model calibration period, which covers water years 1996 
through 2015 (20 years).  

• Current water budget represents estimated long-term average conditions of the Subbasin assuming that the 
current level of development and agricultural demand persists over a long-term period of hydrologic conditions 
(the 50-year period represented by water years 1969 through 2018).  

• Projected water budget represents estimated long-term conditions of the Subbasin under the foreseeable 
future level of development over a long-term period of hydrologic conditions (the 50-year period represented 
by water years 1969 through 2018).  
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2.3.4 Water Budget Definitions and Assumptions 

Definitions and assumptions for the historical, current, and projected water budgets are provided in the sections below 
and summarized in Table 2-12. 

Table 2-12: Summary of Water Budget Assumptions (Historical, Current, and Projected Periods) 

Water Budget Type Historical Current Projected 

Tool ESJWRM ESJWRM ESJWRM 

Scenario Historical Calibration Current Conditions Projected Conditions  

Hydrologic Years Water Years 1996-2015 Water Years 1969-2018 Water Years 1969-2018 

Level of Development1 Historical5 Current 
General Plan or Sphere 

of Influence Buildout 

Agricultural Demand2 Historical5 Current (2014) 
Current (2014), less 

urban expansion 

Urban Demand3 Historical5 Current (pre-drought) 
Projected based on 

UWMP data 

Water Supplies4 Historical5 Current 
Projected based on local 

information 
Notes: 
1  The level of development describes the footprint of the urban areas. Historical is the footprint in the historical model period 

(water years 1996-2015), current is the footprint at the end of the historical model period (water year 2015), and projected 
reflects the footprint after general plan or sphere of influence urban buildout (approximately water year 2040). 

2  Agricultural demand is based on historical cropping patterns and evapotranspiration rates. Current and projected agricultural 
cropping patterns are assumed to be consistent with DWR’s statewide crop mapping of 2014, less any urban buildout in 
the projected conditions. Future evapotranspiration rates are assumed to remain the same as historical. 

3  Historical urban demand includes actual demand and population from UWMPs or other planning efforts. Current demand 
is assumed to represent demands at a pre-drought level (assumed water year 2013) and water year 2015 population. 
Projected demand uses projected demand and population from UWMPs or other planning efforts and uses numbers for a 
buildout level of development (approximately water year 2040). 

4  Historical water supplies rely on local district information and records. Projected water supplies were assumed for 
approximately water year 2040 and may include projects or expansions of supplies currently begun or with funding secured. 
Current water supplies represent water supplies averaging approximately water years 2012-2015 in the historical records. 

5  For more information on historical assumptions, see the published model report (Appendix 2-A) Error! Reference source 
not found.. 

2.3.4.1 Assumptions Used in the Historical Water Budget 

The historical water budget is intended to evaluate availability and reliability of past surface water supply deliveries, 
aquifer response to water supply, and demand trends relative to water year type. The historical calibration of the 
ESJWRM reflects the historical conditions in the Eastern San Joaquin Subbasin over water years 1996-2015. The 
hydrologic period has an average annual precipitation of approximately 14.7 inches and includes the recent 2012-2015 
drought, the wetter years of 1996-2000, and periods of normal precipitation. Regulations require the use of a minimum 
of 10 years to develop the historical water budget. The entire historical calibration period of the ESJWRM was used to 
be inclusive of all the data used in developing the ESJWRM and to average over a broader range of different hydrologic 
conditions. The historical water budget applied an evolving level of development and agricultural demand throughout 
a 20-year historical hydrology. 

Additional details of the data used in the development of the historical calibration can be found in the published model 
report (Appendix 2-A).  
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The historical calibration includes the following: 

• Hydrologic period: Water Years 1996-2015 (20-year hydrology) 

• Stream Flows for Water Years 1996-2015: 

o Dry Creek: No streamflow gaging stations available for Dry Creek; as such, flow estimates from the 
DWR’s California Central Valley surface and groundwater Model (C2VSim) was used (C2VSim-Fg Beta 
Release, DWR, May 2018) 

o Mokelumne River: Historical records from USGS (Mokelumne River below Camanche Dam, CA) 

o Calaveras River: New Hogan Dam releases 

o Stanislaus River: Historical records from USGS (Stanislaus River below Goodwin Dam near Knights 
Ferry, CA) 

o San Joaquin River: Historical records from USGS (San Joaquin River near Vernalis, CA) 

• Reservoir Operations: Upstream reservoirs regulating streamflows into the Subbasin include Pardee and 
Camanche on the Mokelumne River; New Hogan on the Calaveras River; and New Melones, Tulloch, and 
Goodwin on the Stanislaus River. Streamflows entering the Subbasin are regulated releases from respective 
reservoirs. As such, no changes to the historical operations of the reservoirs are assumed. In addition, two 
other local reservoirs are included in the model: Woodward and Farmington. The model estimates seepage 
contributions from these reservoirs to the groundwater system. Water supply deliveries from these reservoirs 
are based on records provided by the agencies responsible for operation of these reservoirs. 

• Land use and cropping patterns are based on the DWR land use surveys (assumed to represent water year 
1995), USDA’s remote sensing data from the CropScape library for 2007-2015, and the recent, 
comprehensive, and Subbasin-wide land use survey from DWR as prepared by Land IQ (2014). Local data 
and information were also utilized to refine and update the cropping patterns, as needed. To fill the gap 
between 1995 and 2007, all land use and crop categories were interpolated at the spatial resolution level of 
the model elements to simulate the geographic distribution of various crops. 

• Urban water demand is calculated for all the urban areas in the model. Urban centers in Eastern San Joaquin 
Subbasin are City of Escalon, Linden, Lockeford, City of Lodi, City of Manteca, City of Ripon, and City of 
Stockton. Demands for other domestic areas are estimated based on rural population. Urban water demand 
is based on: 

o Urban water use from 2015 Urban Water Management Plans (Cal Water; Calaveras County Water District 
[CCWD], Cities of Lodi, Manteca, Ripon, and Stockton; Stockton East Water District [SEWD]; and South 
San Joaquin Irrigation District [SSJID]) or municipal pumping records, used to calculate the per capita 
water use for each urban center. 

o Urban center population from Urban Water Management Plans (UWMPs), United States Census Bureau, 
or the California Department of Finance. 

• Surface Water Deliveries: 

o Deliveries to agricultural areas: Obtained from agricultural entities in the Subbasin, including Central San 
Joaquin Water Conservation District [CSJWCD], North San Joaquin Water Conservation District 
[NSJWCD], Oakdale Irrigation District [OID], SEWD, SSJID, and Woodbridge Irrigation District [WID] 
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o Deliveries to urban areas: Cities of Lodi, Manteca, and Stockton (including Cal Water and City of Stockton 
service areas, and unincorporated SJC areas) 

o Recharge projects: SEWD’s Farmington Groundwater Recharge Program 

o Riparian diversions: CCWD, Delta areas, and data from the California Central Valley Surface and 
Groundwater Model (C2VSim) for riparian diversions off major streams (Dry Creek, Mokelumne River, 
Calaveras River and related streams, Stanislaus River, San Joaquin River) (C2VSim-Fg Beta Release, 
DWR, May 2018) 

• Groundwater Pumping: 

o District pumping for agricultural/landscape uses: City of Manteca, OID, City of Ripon, and SSJID 

o District pumping for urban uses: Cal Water, City of Escalon, Linden County WD, Lockeford CSD, City of 
Lodi, City of Manteca, City of Ripon, SEWD, and City of Stockton 

o Data on private pumping was not available, so private pumping was estimated as that which would be 
required to meet agricultural and rural residential water needs as calculated by the ESJWRM model 
based on consumptive use methodology (Refer to the ESJWRM documentation for details). 

2.3.4.2 Assumptions Used in the Current Water Budget 

To analyze the long-term effects of the current level of development on groundwater and surface water conditions and 
to most appropriately estimate current inflows and outflows for the Subbasin, a current conditions scenario using the 
ESJWRM was developed for use in estimating the current water budget. The current conditions scenario applies the 
recent level of development and agricultural demand to a 50-year historical hydrology. As discussed below, current 
conditions are not necessarily indicative of one year and are instead a compilation of data assumed representative of 
average recent conditions. 

The current conditions scenario includes the following assumptions: 

• Hydrologic Period: Water Years 1969-2018 (50-year hydrology) 

• Stream Flows for Water Years 1969-2018: 

o Dry Creek: No streamflow gaging stations available for Dry Creek, as such, flow estimates from the 
DWR’s C2VSim was used (C2VSim-Fg Beta Release, DWR, May 2018) 

o Mokelumne River: Historical records from USGS (Mokelumne River below Camanche Dam, CA) 

o Calaveras River: Historical records from USGS (Calaveras River below New Hogan Dam near Valley 
Springs, CA) and New Hogan Dam releases 

o Stanislaus River: Historical records from USGS (Stanislaus River below Goodwin Dam near Knights 
Ferry, CA) 

o San Joaquin River: Historical records from USGS (San Joaquin River near Vernalis, CA) 

• Reservoir Operations: Upstream reservoirs regulating streamflows into the Subbasin include Pardee and 
Camanche on the Mokelumne River; New Hogan on the Calaveras River; and New Melones, Tulloch, and 
Goodwin on the Stanislaus River. Current condition scenario assumes that the historical operations of the 
reservoirs over the 50-year hydrologic records were in place and no changes are made. 
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• Land use and cropping patterns are based on the most recent, comprehensive, and Subbasin-wide land use 
survey from DWR as prepared by LandIQ (CA DWR, 2014), with adjustments based on local information and 
input. 

• Urban water demands are calculated for all the urban areas in the model. Urban centers in Eastern San 
Joaquin Subbasin are City of Escalon, Linden, Lockeford, City of Lodi, City of Manteca, City of Ripon, and 
City of Stockton. Demands for other domestic areas are estimated based on rural population. Urban water 
demand is based on: 

o Urban water use for 2013 from 2015 Urban Water Management Plans (Cal Water; CCWD, Cities of Lodi, 
Manteca, Ripon, and Stockton; SEWD; and SSJID) or municipal pumping records, used to calculate the 
per capita water use for each urban center under normal (pre-drought) water use conditions. 

o Urban center population from the 2015 Urban Water Management Plans, United States Census Bureau, 
or the California Department of Finance for 2015. No growth assumed during scenario. 

• Surface water delivery data for the 50-year hydrologic period was estimated based on average values for 
similar water year types from the historical calibration, taking into consideration any changes to delivery 
volumes that occurred within the historical model. Diversion points and delivery areas were assumed to remain 
the same as the historical calibration. Surface water deliveries include: 

o Deliveries to agricultural areas: CSJWCD, NSJWCD, OID, SEWD, SSJID, and WID 

o Deliveries to urban areas: Cities of Lodi, Manteca, and Stockton (including Cal Water and City of Stockton 
service areas, and unincorporated SJC areas) 

o Recycling or recharge projects: Recycled water for Cities of Lodi and Manteca; SEWD’s Farmington 
Groundwater Recharge Program; and NSJWCD’s Tracy Lakes Recharge Project 

o Riparian: CCWD, Delta areas, and data from C2VSim for riparian diversions off major streams (Dry 
Creek, Mokelumne River, Calaveras River, Stanislaus River, and San Joaquin River) 

• As private groundwater pumping was estimated by ESJWRM in the historical calibration, there is no local 
estimate of current private groundwater pumping. Therefore, groundwater pumping to meet agricultural and 
rural residential needs is calculated by the model based on meeting remaining demands after appropriate 
surface water delivery is made to respective areas. Demand in areas with no access to surface water is 
completely met by groundwater pumping. 

2.3.4.3 Assumptions Used in the Projected Water Budget 

The projected water budget is intended to assess the conditions of the Subbasin under future conditions of water supply 
and agricultural and urban demand, including quantification of uncertainties in the components. The projected 
conditions scenario applies future land and water use conditions and uses the 50-year hydrologic period of water 
years 1969-2018. Projections are assumed to represent a buildout level of development (approximately year 2040) 
and are represented using projected population, land use, and water demand and supply projections. Results of the 
projected conditions scenario under potential climate change conditions (changes to precipitation, stream flows, and 
evapotranspiration) are presented in Section 2.3.7.4. 
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The projected conditions scenario includes the following conditions: 

• Hydrologic Period: Water Years 1969-2018 (50-year hydrology) 

• Stream Flows for Water Years 1969-2018: 

o Dry Creek: No streamflow gaging stations available for Dry Creek, as such, flow estimates from the 
DWR’s C2VSim was used (C2VSim-Fg Beta Release, DWR, May 2018) 

o Mokelumne River: Historical records from USGS (Mokelumne River below Camanche Dam, CA) 

o Calaveras River: Historical records from USGS (Calaveras River below New Hogan Dam near Valley 
Springs, CA) and New Hogan Dam releases 

o Stanislaus River: Historical records from USGS (Stanislaus River below Goodwin Dam near Knights 
Ferry, CA) 

o San Joaquin River: Historical records from USGS (San Joaquin River near Vernalis, CA) 

• Reservoir Operations: Upstream reservoirs regulating streamflows into the Subbasin include Pardee and 
Camanche on the Mokelumne River; New Hogan on the Calaveras River; and New Melones, Tulloch, and 
Goodwin on the Stanislaus River. Projected condition scenario assumes that the historical operations of the 
reservoirs over the 50-year hydrologic records were in place and no changes are made. 

• Land use and cropping patterns are based on the most recent, comprehensive, and Subbasin-wide land use 
survey from DWR as prepared by LandIQ (CA DWR, 2014), with adjustments based on local information and 
input. Urban areas expand to either the sphere of influence or general plan boundaries and are held constant 
during the simulation. Cropping acreage is reduced only where urban expansion occurs. 

• Urban water demands are calculated for all the urban areas in the model. Urban centers in Eastern San 
Joaquin Subbasin are City of Escalon, Linden, Lockeford, City of Lodi, City of Manteca, City of Ripon, and 
City of Stockton. Demands for other domestic areas are estimated based on rural population. Urban water 
demand is based on: 

o Urban water use estimated from projections in the 2015 Urban Water Management Plans (Cal Water; 
CCWD, Cities of Lodi, Manteca, Ripon, and Stockton; SEWD; and SSJID) or municipal pumping records, 
used to calculate the per capita water use for each urban center in the future (approximately 2040). 

o Urban center population projections from the San Joaquin Council of Governments. 

• Surface water delivery projections for the 50-year period was estimated based on the historical records of 
diversions by water year type, surface water rights or agreements, and potential planned changes/upgrades 
to the surface water diversion facilities. Surface water diversion estimates reflecting projected conditions using 
current available information and knowledge were provided to each GSA for review and comment and 
appropriate adjustments were made to the estimated record to reflect the surface water diversion projections 
for each entity. Surface water deliveries include: 

o Deliveries to agricultural areas: CSJWCD, NSJWCD, OID, SEWD, SSJID, and WID 

o Deliveries to urban areas: Cities of Lodi, Manteca, and Stockton (including Cal Water and City of Stockton 
service areas, and unincorporated SJC areas) 
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o Recycling or recharge projects: Recycled water for Cities of Lodi and Manteca; SEWD’s Farmington 
Groundwater Recharge Program; NSJWCD’s Tracy Lakes Recharge Project; and NSJWCD’s CALFED 
groundwater recharge project 

o Riparian: CCWD, Delta areas, and data from C2VSim for riparian diversions off major streams (Dry 
Creek, Mokelumne River, Calaveras River, Stanislaus River, and San Joaquin River) 

• As private groundwater pumping was estimated by ESJWRM in the historical calibration, there is no local 
estimate of current private groundwater pumping. Therefore, groundwater pumping to meet agricultural and 
rural residential needs is calculated by the model based on meeting remaining demands after appropriate 
surface water delivery is made to respective areas. Demand in areas with no access to surface water is 
completely met by groundwater pumping. 

2.3.5 Water Budget Estimates 

The ESJWRM simulates the major hydrologic processes that affect the land surface, stream, and groundwater systems 
in the Eastern San Joaquin Subbasin. The major hydrologic processes can be represented by separate water budgets 
which detail inflows and outflows occurring at the stream level (budget on surface water flows occurring in the 
Subbasin), land surface level (budget balancing how demands on urban, agricultural, and native lands are met by 
rainfall, surface water deliveries, or groundwater pumping), and groundwater (budget detailing flows occurring within 
the groundwater aquifers of the Subbasin). 

The primary components of the stream system are:  

• Inflows: 

o Stream inflows 

o Stream gain from the groundwater system 

o Surface runoff to the stream system from precipitation 

o Return flow to stream system from irrigation water 

• Outflows: 

o Stream outflows 

o Stream losses to groundwater 

o Surface water diversions 

o Riparian intake from streams 

The primary components of the land surface system are:  

• Inflows: 

o Precipitation 

o Surface water supplies to meet agricultural and urban uses 

o Groundwater pumping (groundwater supplies to meet agricultural and urban uses) 

o Riparian intake from streams 
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• Outflows: 

o Evapotranspiration 

o Surface runoff to the stream system 

o Return flow to the stream system 

o Deep percolation from precipitation, applied water (surface water and groundwater) for agricultural lands, 
and applied water (surface water and groundwater) for outdoor use in the urban areas 

The primary components of the groundwater system are:  

• Inflows: 

o Deep percolation from precipitation, applied water (surface water and groundwater) for agricultural lands, 
and applied water (surface water and groundwater) for outdoor use in the urban areas 

o Stream seepage (stream losses to groundwater) 

o Other recharge (including unlined canals/reservoir seepage, local tributaries seepage, and Managed 
Aquifer Recharge [MAR] projects) 

o Subsurface inflow 

• Outflows: 

o Stream gain from the groundwater system 

o Groundwater pumping 

o Subsurface outflow 

• Change in Groundwater Storage: This reflects average annual change in groundwater storage 

The estimated water budgets for the historical, current conditions, and projected conditions scenarios are provided 
herein, with results summarized below in Table 2-13 through Table 2-15. 
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Table 2-13: Average Annual Water Budget – Stream System (AF/year)  

Component 
Historical Calibration 

(AF/year) 
Current Conditions  

(AF/year) 
Projected Conditions 

(AF/year) 

Hydrologic Period Water Years 1996- 2015 50-Year Period 50-Year Period 

Inflows       

Stream Inflows1  4,066,000   3,949,000   3,952,000  

Stream Gain from Groundwater2  202,000   209,000   212,000  

     Eastern San Joaquin Subbasin  107,000   109,000   114,000  

          Dry Creek  -     1,000   1,000  

          Mokelumne River  14,000   22,000   24,000  

          Calaveras River  14,000   15,000   16,000  

          Stanislaus River  41,000   31,000   29,000  

          San Joaquin River  29,000   30,000   30,000  

          Local Tributaries3  8,000   11,000   14,000  

     Other Subbasins4  95,000   100,000   98,000  

          Dry Creek  28,000   39,000   40,000  

          Mokelumne River  1,000   1,000   1,000  

          Stanislaus River  49,000   42,000   40,000  

          San Joaquin River  17,000   18,000   17,000  

Runoff to the Stream System5  471,000   533,000   542,000  

Return Flow to Stream System6  74,000   75,000   127,000  

Total Inflow  4,812,000   4,766,000   4,833,000  

Outflows       

Stream Outflows7  4,168,000   4,037,000   4,050,000  

Stream Seepage2  303,000   375,000   381,000  

     Eastern San Joaquin Subbasin  262,000   317,000   318,000  

          Dry Creek  12,000   14,000   14,000  

          Mokelumne River  114,000   124,000   122,000  

          Calaveras River  91,000   105,000   102,000  

          Stanislaus River  13,000   35,000   39,000  

          San Joaquin River  28,000   36,000   36,000  

          Local Tributaries3  3,000   3,000   3,000  

     Other Subbasins4  41,000   58,000   63,000  

          Dry Creek  14,000   15,000   16,000  

          Mokelumne River  2,000   2,000   2,000  

          Stanislaus River  18,000   32,000   36,000  

          San Joaquin River  8,000   9,000   9,000  

Surface Water Diversions8  301,000   323,000   370,000  

Riparian Intake from Streams9  40,000   31,000   32,000  

Total Outflow  4,812,000   4,766,000   4,833,000  
Notes: 
1 Stream inflows into Eastern San Joaquin Subbasin include flows from Dry Creek, Mokelumne River, Calaveras River, Stanislaus 

River, San Joaquin River, and estimated tributary flows. Differences between historical and current/projected flows are due to 
differing hydrologic periods. Differences between current and projected flows are due to differences in flows simulated at 
Subbasin boundaries (such as from Dry Creek) and estimated tributary flows. 

2 Stream gain from groundwater and stream seepage represent the interaction of surface water and groundwater. Differences 
between the scenarios are related to differences in streamflows and long-term average groundwater elevations. 

3 Local tributaries include Bear Creek and related streams, Little Johns Creek, Duck Creek, and Lone Tree Creek. 
4 Other subbasins include the Cosumnes, Modesto, South American, Solano, East Contra Costa, and Tracy Subbasins. Stream-

aquifer interaction with the other subbasins was included for streams on the boundaries of the Eastern San Joaquin Subbasin.  
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5 Runoff to the stream system is due to precipitation. As urban areas are assumed to have greater runoff (e.g., more paved areas), 
the changes in runoff between the runs are due to differences in the urban areas in the scenarios, as well as the amount of 
precipitation occurring. The historical calibration, with both less precipitation and smaller urban areas, has a corresponding 
smaller runoff. The current condition uses urban areas at the end of the historical calibration, while the projected scenario 
includes urban buildout to sphere of influence or general plan boundaries and therefore has more runoff. 

6 Return flow to the stream system is due to applied water, either surface water or groundwater used for agricultural or municipal 
purposes. Differences between the scenarios is primarily related to the urban growth in the projected conditions scenario causing 
higher urban demand and therefore correspondingly higher applied water to meet that demand resulting in greater urban return 
flows (i.e., discharge of treated wastewater). 

7 Stream outflows occur at the edge of Eastern San Joaquin Subbasin at the confluence of the San Joaquin and Mokelumne 
Rivers. 

8 Surface water diversions shown in this table are the volumes of water taken directly off the river prior to any losses due to 
evaporation or canal seepage. These numbers do not include surface water directly diverted from simulated stream nodes (i.e., 
water taken off Stanislaus River occurs just upstream in the Subbasin). Differences between scenarios are due to differences in 
current and planned surface water diversions.  

9 Riparian intake from streams is the portion of the riparian vegetation evapotranspiration met by streamflows. Differences 
between scenarios may be due to availability of streamflows or extent of riparian vegetation, which may be affected by growth 
in urban areas.  
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Table 2-14: Average Annual Water Budget – Land Surface System (AF/year) 

Component 
Historical 

Calibration 
(AF/year) 

Current 
Conditions  
(AF/year) 

Projected 
Conditions 
(AF/year) 

Hydrologic Period 
Water Years 
1996- 2015 

50-Year Period 50-Year Period 

Inflows       

Precipitation1 

(Precipitation, inches) 
 938,000 

(14.7) 
 984,000 

(15.4) 
 984,000 

(15.4) 

Total Surface Water Supply2  502,000  493,000   529,000  

     Agricultural  451,000   426,000   426,000  

     Urban and Industrial  51,000   67,000   103,000  

Total Groundwater Supply3  692,000   851,000   801,000  

     Agricultural  624,000  788,000  680,000  

     Urban and Industrial  68,000   63,000   121,000  

Riparian Intake from Streams4  28,000   23,000   24,000  

Total Inflow  2,161,000   2,352,000   2,338,000  

Outflows       

Evapotranspiration5  1,351,000   1,449,000   1,394,000  

     Agricultural  969,000   1,077,000   976,000  

     Municipal and Domestic  66,000   73,000   123,000  

     Refuge, Native, and Riparian  316,000   300,000   296,000  

Runoff to the Stream System6  471,000   533,000   542,000  

Return Flow to the Stream System7  74,000   75,000   127,000  

     Agricultural  2,000   2,000   2,000  

     Municipal and Domestic  72,000   73,000   125,000  

Deep Percolation8  218,000   272,000   266,000  

     Precipitation  61,000   68,000   66,000  

     Applied Surface Water – Agricultural  59,000   65,000   64,000  

     Applied Surface Water – Urban and Industrial  7,000   10,000   15,000  

     Applied Groundwater – Agricultural  82,000   119,000   102,000  

     Applied Groundwater – Urban and Industrial  9,000   10,000   18,000  

Other Flows9  47,000   23,000   8,000    

Total Outflow  2,161,000   2,352,000   2,338,000  
Notes: 
1 Precipitation is discussed in the identification of the hydrologic periods in 2.3.2. The current and projected conditions scenarios 

utilize the same 50 years of hydrology (water years 1969-2018) and have the same overall Subbasin precipitation, whereas the 
historical calibration has a shorter hydrologic period (20 years from 1996-2015) with less precipitation on average. 

2 Total surface water supply shown in this table is the volume of surface water diverted or transported to meet agricultural and 
urban demands minus estimated losses due to evaporation or canal seepage. Differences between scenarios are due to 
differences in current and planned surface water deliveries. 

3 Total groundwater supply in the scenarios is calculated based on meeting remaining demands after surface water deliveries 
occur. Differences in demand largely drive the amount of groundwater pumped. 

4 Riparian intake from streams is the portion of the riparian vegetation evapotranspiration met by streamflows. Differences 
between scenarios may be due to availability of streamflows or extent of riparian vegetation, which may be affected by growth 
in urban areas. 

5 Evapotranspiration is the demand required by agricultural land (i.e., crops); municipal and domestic areas (i.e., industrial and 
urban demands); and refuge, native and riparian areas. Differences in evapotranspiration are largely related to differences in 
urban areas between the scenarios and the loss of agricultural or native/riparian land as urban growth occurs. 

6 Runoff to the stream system is due to precipitation. As urban areas are assumed to have greater runoff (e.g., more paved areas), 
the changes in runoff between the runs are due to differences in the urban areas in the scenarios, as well as the amount of 
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precipitation occurring. The historical calibration, with both less precipitation and smaller urban areas, has a corresponding 
smaller runoff. The current condition uses urban areas at the end of the historical calibration, while the projected scenario 
includes urban buildout to sphere of influence or general plan boundaries and therefore has more runoff. 

7 Return flow to the stream system is due to applied water, either surface water or groundwater used for agricultural or municipal 
purposes. Differences between the scenarios is primarily related to the urban growth in the projected conditions scenario causing 
higher urban demand and therefore correspondingly higher applied water to meet that demand. 

8 Deep percolation is the amount of infiltrated water ultimately reaching the groundwater aquifer. The source of the water may be 
from precipitation or either applied surface water or groundwater used for agricultural or urban and industrial purposes. 
Differences between scenarios are related to differences between these sources of water and differences in the infiltration 
parameters related to land use. 

9 Other Flows captures the gains and losses due to land expansion and temporary storage in the root-zone and unsaturated 
(vadose) zones. 
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Table 2-15: Average Annual Water Budget – Groundwater System (AF/year) 

Component 
Historical Calibration 

(AF/year) 

Current 
Conditions  
(AF/year) 

Projected 
Conditions 
(AF/year) 

Hydrologic Period Water Years 1996- 2015 50-Year Period 50-Year Period 

Inflows       

Deep Percolation1  218,000   272,000   266,000  

     Precipitation  61,000   68,000   66,000  

     Applied Surface Water – Agricultural  59,000   65,000   64,000  

     Applied Surface Water – Urban and Industrial  7,000   10,000   15,000  

     Applied Groundwater – Agricultural  82,000  119,000   102,000  

     Applied Groundwater – Urban and Industrial  9,000   10,000   18,000  

Stream Seepage2  262,000   317,000   317,000  

     Dry Creek  12,000   14,000   14,000  

     Mokelumne River  114,000   124,000   122,000  

     Calaveras River  91,000   105,000   102,000  

     Stanislaus River  13,000   35,000   39,000  

     San Joaquin River  28,000   36,000   36,000  

     Local Tributaries3  3,000   3,000  2,000  

Other Recharge4  160,000   158,000   164,000  

Subsurface Inflow5  171,000   212,000   192,000  

     Cosumnes Subbasin  32,000   38,000   37,000  

     Sierra Nevada Mountains  55,000   58,000  59,000 

     Modesto Subbasin  25,000   41,000   33,000  

     South American Subbasin  4,000   4,000   3,000  

     Solano Subbasin  15,000   15,000   13,000  

     East Contra Costa Subbasin  6,000   7,000   7,000  

     Tracy Subbasin  35,000   48,000   41,000  

Total Inflow  811,000   959,000   939,000  

Outflows       

Groundwater Outflow to Streams2  107,000   109,000   114,000  

     Dry Creek  -     1,000   1,000  

     Mokelumne River  14,000   22,000   24,000  

     Calaveras River  14,000   15,000   16,000  

     Stanislaus River  41,000   31,000   29,000  

     San Joaquin River  29,000   30,000   30,000  

     Local Tributaries3  8,000   11,000   14,000  

Groundwater Pumping6  692,000   851,000   801,000  

     Agricultural  624,000  788,000   680,000  

     Urban and Industrial  68,000   63,000   121,000  

Subsurface Outflow5  53,000   47,000   58,000  

     Cosumnes Subbasin  18,000   15,000   18,000  

     Modesto Subbasin  19,000   18,000   25,000  

     South American Subbasin  -     -     -    

     Solano Subbasin  4,000   4,000   4,000  

     East Contra Costa Subbasin  2,000   2,000   2,000  

     Tracy Subbasin  9,000   8,000   8,000  

Total Outflow  852,000   1,007,000   973,000  

Change in Groundwater Storage  (41,000)  (48,000)  (34,000) 
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Notes: 
1 Deep percolation is the amount of infiltrated water ultimately reaching the groundwater aquifer. The source of the water may be 

from precipitation or either applied surface water or groundwater used for agricultural or urban and industrial purposes. 
Differences between scenarios are related to differences between these sources of water and differences in the infiltration 
parameters related to land use. 

2 Stream gain from groundwater and stream seepage represent the interaction of surface water and groundwater. Differences 
between the scenarios are related to differences in streamflows and long-term average groundwater elevations. 

3 Local Tributaries include Bear Creek and related streams, Little Johns Creek, Duck Creek, and Lone Tree Creek. 
4 Other Recharge includes unlined canals/reservoir seepage, local tributaries seepage, and MAR projects. 
5 The goal of projecting interbasin flows is to maintain a reasonable balance between the neighboring groundwater subbasins. 

The resulting projected conditions scenario flows are within 10-15% of historical calibration flows, considered a reasonable range 
given the availability of projected land use, population, surface water delivery, and groundwater production data from areas 
outside of the Eastern San Joaquin Subbasin. 

6 Groundwater pumping is estimated by the ESJWRM based on the need for additional water to meet remaining demands after 
surface water deliveries occur. Differences in demand largely drive the amount of groundwater pumped. 
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2.3.5.1 Historical Water Budget Estimates 

The historical water budget is a quantitative tabulation of the historical surface and groundwater supply represented in 
the historical calibration of the ESJWRM covering the 20-year period of water years 1996-2015. The Joint Powers 
Agreement (JPA) selected this period as the representative hydrologic period to calibrate and reduce the uncertainty 
of the ESJWRM. Proper analysis and calibration of water budgets using the ESJWRM assures the hydrologic 
characteristics of the groundwater basin are well simulated. The historical calibration is discussed in detail in the 
historical model documentation (Appendix 2-A). Per §354.18 of the Regulations, the water budget includes estimates 
for supply and demand, while summarizing flows within the Subbasin, including the movement of all primary sources 
of water such as rainfall, irrigation, streamflow, and subsurface flows. 

The existing stream network supplies water to multiple agricultural water users and municipalities in the Eastern San 
Joaquin Subbasin. When analyzing the water budget for the stream system, it is important to note potentially significant 
effects resulting from the natural interactions and managed operations of adjacent groundwater subbasins for streams 
coinciding with the boundaries of the Subbasin (i.e., Dry Creek, portions of the Mokelumne River, San Joaquin River, 
and Stanislaus River). Because of these circumstances, the water budget presented in Table 2-12 and Figure 2-72 
below not only quantifies surface water systems within the Subbasin, but also estimates of contributions from adjoining 
areas.  

The stream system inflows through or along the Subbasin boundary simulated in the historical condition average 
4.8 million acre-feet per year (MAF/year). The majority of these flows, almost 4.1 MAF/year, enter the Subbasin through 
upstream reservoir releases into major streams in the Subbasin. Three other surface water inflows are estimated 
stream gains from the groundwater system (202,000 AF/year), runoff of precipitation (471,000 AF/year), and return 
flow of applied water (74,000 AF/year). Outflows of the Eastern San Joaquin Subbasin stream system total 
4.8 MAF/year and include downstream outflows leaving the Subbasin (almost 4.2 MAF/year), stream seepage to the 
groundwater system (303,000 AF/year), surface water diversions (301,000 AF/year), and riparian vegetation intake 
(40,000 AF/year). 

Figure 2-72: Historical Average Annual Water Budget – Stream System  
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The land surface system water budget in the historical calibration of the Eastern San Joaquin Subbasin, shown below 
in Figure 2-73, estimates almost 2.2 MAF/year of inflows, a combination of precipitation (938,000 AF/year), surface 
water supply (502,000 AF/year), groundwater supply (692,000 AF/year), and riparian intake from streams 
(28,000 AF/year). The outflow from the land surface system in the historical calibration estimates evapotranspiration 
(close to 1.4 MAF/year), surface runoff of precipitation (471,000 AF/year), return flow of applied water (74,000 AF/year), 
deep percolation of precipitation or applied water (218,000 AF/year), and a small component representing other flows 
(47,000 AF/year), which includes uncertainties in other components due to land expansion and temporary storage in 
the root-zone and unsaturated (vadose) zones.  

Figure 2-73: Historical Average Annual Water Budget – Land Surface System   

 

The groundwater system of the Eastern San Joaquin Subbasin includes 811,000 AF/year of inflows in the historical 
calibration (not including change in storage), of which 218,000 AF/year is deep percolation. There is also stream 
seepage (262,000 AF/year), other recharge (160,000 AF/year), and subsurface inflows (171,000 AF/year) from the 
Sierra Nevada Mountains and the neighboring groundwater subbasins of Cosumnes, Modesto, South American, 
Solano, East Contra Costa, and Tracy. On average, the inflows do not meet the entire groundwater demand. The 
primary outflow of the groundwater system is pumping (692,000 AF/year), followed by groundwater outflow to streams 
(107,000 AF/year), and subsurface outflow to the neighboring groundwater subbasins (53,000 AF/year). 

The Eastern San Joaquin Subbasin average historical groundwater budget has greater outflows than inflows, leading 
to an estimated average annual decrease in groundwater storage of approximately 41,000 AF/year. Figure 2-74 
summarizes the average historical calibration groundwater inflows and outflows of the Eastern San Joaquin Subbasin. 

A groundwater overdraft estimate of 41,000 AF/year represents a refinement over previous efforts which have formerly 
estimated levels of overdraft for the Subbasin to be between 70,000 AF and 150,000 AF annually. Such previous efforts 
include the DWR’s 2003 Bulletin 118 study (DWR, 2003) and modeling conducting as part of the SJCFCWCD’s 2001 
Water Management Plan (SJCFCWCD, 2001) and presented in the 2004 Eastern San Joaquin Groundwater Basin 
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Groundwater Management Plan (NSJCGBA, 2004). The analysis presented in this Plan represents the best available 
information to date. These estimates, which are the result of several years of collaboration between agencies prior to 
Plan development, utilize new data and modeling capabilities not captured in prior modeling efforts. Additionally, a 
portion of the reduction seen in the overdraft estimate may be due to a shift to surface water supplies that has occurred 
since the development of previous estimates. For additional discussion of refinements that occurred in the development 
of the ESJWRM (Woodard & Curran, 2018), see Appendix 2-A. 

Figure 2-74: Historical Average Annual Water Budget Estimates – Groundwater System  

 

Historical inflows and outflows change by water year type as defined by the San Joaquin Valley Water Year Hydrologic 
Classification (DWR, 2018a). In wet years, precipitation meets more of the water demand and greater availability of 
surface water reduces the need for groundwater pumping. However, in dry years, more groundwater is pumped to 
meet the demand not met by surface water or precipitation. This may lead to an increase in groundwater storage in 
wet years and a decrease in dry years. Table 2-16 breaks down the average historical water supply and demand by 
water year type. 

During the historical calibration, the focus is on representing changing conditions and operations, such as new 
agricultural land or crop types, new surface water diversions, and population growth. When these changes occurred 
was oftentimes independent of the hydrologic conditions of the year in question; therefore, looking at supplies and 
demands averaged by water year type does not necessarily present clear results. Furthermore, the 20 years 
represented in the historical calibration do not include an equal number of each water year type, making averages less 
reliable to gather historical trends. As the projected conditions scenario considered the water year type in some of the 
model inputs and the 50-year hydrologic period allows for greater repetition of the water year types, the results 
presented in Table 2-17 are more consistent with the trends expected when averaging by water year type. 
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Table 2-16: Average Annual Values for Key Components of Historical Water Budget by Year Type 

Component 
Water Year Type (San Joaquin River Index)  

Wet 
Above 
Normal 

Below 
Normal1 

Dry Critical 20-Year 

Number of Years2 6 3 1 5 5 20 

Precipitation, AF/year 
(Precipitation, inches) 

1,287,000 
(20.2) 

944,000 
(14.8) 

963,000 
(15.1) 

784,000 
(12.3) 

666,000 
(10.5) 

938,000 
(14.7) 

Water Demand (AF/year) 

     Ag Demand3 1,030,000 1,060,000 1,054,000 1,072,000 1,142,000 1,074,000 

     Urban Demand4 115,000 118,000 123,000 126,000 124,000 120,000 

Total Demand 1,145,000 1,178,000 1,177,000 1,198,000 1,266,000 1,194,000 

Water Supply (AF/year) 

Total Surface Water 
Supply5 

491,000 518,000 479,000 510,000 504,000 502,000 

     Agricultural 446,000 466,000 435,000 458,000 445,000 451,000 

     Urban and Industrial 46,000 51,000 44,000 52,000 59,000 51,000 

Total Groundwater 
Supply6 

654,000 660,000 698,000 688,000 762,000 692,000 

     Agricultural 585,000 595,000 620,000 615,000 698,000 624,000 

     Urban and Industrial 68,000 65,000 78,000 73,000 64,000 68,000 

Total Supply (AF/year) 1,145,000 1,178,000 1,177,000 1,198,000 1,266,000 1,194,000 

Change in 
Groundwater Storage 
(AF/year) 

137,000 -3,000 -106,000 -120,000 -184,000 -41,000 

Notes: 
1 There was only one below normal water year in the historical calibration (water year 2003), so averages are just based on 

model results for that single water year. Since there weren’t any more below normal years to use in the average, results for 
the below normal water year type do not follow expected trends. 

2 List of historical water budget water years by water year type: 
    Wet: 1996, 1997, 1998, 2005, 2006, 2011 
    Above Normal: 1999, 2000, 2010 
    Below Normal: 2003 
    Dry: 2001, 2002, 2004, 2009, 2012 
    Critical: 2007, 2008, 2013, 2014, 2015 
3 Agricultural demand is based on evapotranspiration by crop and the acreages by crop. As land use continually evolves over 

the historical calibration, averaging of the resulting agricultural demand is less a function of water year type and rather 
dependent more on when in the simulation that year type fell. 

4 Urban demand evolves in the historical calibration based on changes in population and water consumption. Due to these 
changes over the historical calibration period, averaging of the urban demand is less a function of water year type and rather 
dependent more on when in the simulation that year type fell. 

5 Total surface water supply is based on information received from local entities and varied historically based on when surface 
water rights or agreements occurred. As some entities received new surface water sources during the historical calibration 
period, averaging by water year type depends more on when the water year types occurred in the simulation. 

6 Total groundwater supply as estimated by the ESJWRM is a function of demand, precipitation, and surface water. Differences 
between water year types for groundwater pumping is more related to differences in these components. 
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2.3.5.2 Current Water Budget Estimates 

The current water budget quantifies inflows to and outflows from the basin using the most recent 50 years of hydrology, 
water supply, water demand, and land use information. By using a baseline approach with the ESJWRM, long-term 
hydrology is applied to the most recent water supply, water demand, and land use information to provide a robust 
estimate of the current water budget. These conditions are incorporated in the current conditions scenario of the 
ESJWRM. 

The stream system in the current conditions scenario estimates 323,000 AF/year of surface water diversions occurring 
in the Subbasin from simulated streams. In addition, on average, over 4.0 MAF/year leaves the Subbasin’s surface 
water system as downstream flow in the San Joaquin River and Mokelumne River, 375,000 AF/year is lost as stream 
seepage to the groundwater system, and 31,000 AF/year is used by riparian vegetation. 

These demands are met by an estimated 3.9 MAF/year of local stream inflows, 533,000 AF/year of surface runoff of 
precipitation, 75,000 AF/year of return flow of applied water, and 209,000 AF/year of stream gain from groundwater. 
Figure 2-75 summarizes the average annual inflows and outflow of the current condition scenario in the Eastern San 
Joaquin Subbasin surface water network. 

Figure 2-75: Current Average Annual Water Budget Estimates – Stream System  
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Based on 2014 cropping patterns and urban demands calculated using 2015 population and pre-drought (assumed 
2013) per capita water use, over the 50-year hydrologic period, the current conditions land surface water budget 
simulates annual inflows of almost 2.4 MAF/year, including 984,000 AF/year of precipitation, 1.3 MAF/year of applied 
water (493,000 AF/year of surface water and 851,000 AF/year of groundwater), and 23,000 AF/year of riparian intake 
from the stream system. The almost 2.4 MAF/year of outflows include evapotranspiration (1.4 MAF/year), surface runoff 
to the stream system of precipitation (533,000 AF/year), return flow to the stream system of applied water (75,000 
AF/year), deep percolation (272,000 AF/year), and other flows due to land expansion and temporary storage in the 
root-zone and vadose zones (23,000 AF/year). Figure 2-76 summarizes the average annual current condition inflows 
and outflows in the land surface budget for the Eastern San Joaquin Subbasin. 

Figure 2-76: Current Average Annual Water Budget Estimates – Land Surface System 
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The current conditions scenario simulates 50 years of hydrology with initial conditions reflective of the start of the 2016 
water year. Over the simulation, the current conditions groundwater system water budget simulates annual inflows of 
959,000 AF/year, including 272,000 AF/year of deep percolation, 317,000 AF/year of stream seepage, 158,000 AF/year 
of other recharge (including canal and reservoir seepage and MAR projects), and subsurface inflows from surrounding 
subbasins and the Sierra Nevada Mountains totaling 212,000 AF/year.  

Similar to the historical water budget, average aquifer outflows exceed the inflows under current conditions. 
Groundwater production (851,000 AF/year) remains the largest portion of aquifer discharge, with subsurface outflows 
to surrounding Subbasins (47,000 AF/year) and losses to the stream system (109,000 AF/year) bringing the total 
system outflows to over 1 MAF/year. 

The Eastern San Joaquin Subbasin current conditions groundwater budget has greater outflows than inflows, resulting 
in an average annual deficit in groundwater storage of 48,000 AF/year. Figure 2-77 summarizes the average current 
conditions groundwater inflows and outflows in the Eastern San Joaquin Subbasin. 

Figure 2-77: Current Average Annual Water Budget Estimates – Groundwater System 
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2.3.5.4 Projected Water Budget Estimates 

The projected water budget is used to estimate future baseline conditions of supply, demand, and aquifer response to 
Plan implementation. The projected conditions scenario of the ESJWRM is used to evaluate the projected conditions 
water budget assuming a 2040 level of development and using hydrology from water years1969-2018. Results of the 
projected conditions scenario under potential climate change conditions (changes to precipitation, stream flows, and 
evapotranspiration) are presented in Section 2.3.7.4. 

Development of the projected water demand is based on population growth trends reported by the San Joaquin Council 
of Governments, urban per capita water use consistent with projections in 2015 UWMPs, and urban area expansion 
from general plans or sphere of influence boundaries. Due to the expansion of urban area in all the major municipalities, 
agricultural acreage is reduced by less than 40,000 acres. There is agricultural growth anticipated in the eastern areas 
of the Subbasin and potential conversion of existing agricultural land to permanent irrigated crops, but no reliable 
projections were available to include in the simulation; therefore, no additional agricultural land growth was added to 
the projected conditions scenario. An analysis of county agricultural reports can be performed to assess agricultural 
trends in future scenarios of the ESJWRM. 

Average annual surface water inflows to the Eastern San Joaquin Subbasin’s stream system total an average of over 
4.8 MAF/year in the projected conditions scenario. Under projected conditions, stream inflows of almost 4.0 MAF/year 
are augmented by stream gains from groundwater of 212,000 AF/year and runoff of precipitation (542,000 AF/year) 
and return flow of applied water (127,000 AF/year) to the stream system. Of these volumes, it is anticipated that 370,000 
AF/year will be distributed to local growers to meet agricultural demand as surface water diversions and the remaining 
amount will leave the system in the form of San Joaquin River and Mokelumne River outflows (over 4.0 MAF/year), 
stream seepage (380,000 AF/year), and riparian intake (32,000 AF/year). Figure 2-78 summarizes the average 
projected inflows and outflows in the Eastern San Joaquin Subbasin surface water network. 

Figure 2-78: Projected Average Annual Water Budget Estimates – Stream System 
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The land surface water budget for the projected conditions scenario has annual average inflows and outflows of 
2,338,000 AF/year. Inflows are comprised of precipitation (984,000 AF/year), surface water (529,000 AF/year), 
groundwater (801,000 AF/year), and riparian intake from streams (24,000 AF/year). The balance of this is the 
summation of average annual evapotranspiration (1,394,000 AF/year), surface runoff of precipitation 
(542,000 AF/year), return flow of applied water (127,000 AF/year), and deep percolation (266,000 AF/year). A 
summary of these flows can be seen below in Figure 2-79. 

Figure 2-79: Projected Average Annual Water Budget Estimates – Land Surface System 
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Figure 2-80 below shows how anticipated expansion in surface water supplies is reflected by decreases to groundwater 
production (801,000 AF/year) relative to current conditions estimates. Subsurface outflow to neighboring subbasins 
(58,000 AF/year) and stream gain from groundwater (114,000 AF/year) bring the total Subbasin discharges to 973,000 
AF/year. 

Under projected conditions, the groundwater system of the Eastern San Joaquin Subbasin experiences an average of 
939,000 AF/year of inflows each year, of which 266,000 AF/year is deep percolation. There is also seepage from 
streams (317,000 AF/year), as well as other recharge which includes recharge from canals, reservoirs, and MAR 
projects (164,00 AF/year), and subsurface inflows (192,000 AF/year) from the Sierra Nevada Mountains and the 
neighboring subbasins of Cosumnes, Modesto, South American, Solano, East Contra Costa, and Tracy.  

The projected water budget has greater outflows than inflows, resulting in an average annual deficit in groundwater 
storage of 34,000 AF/year. Figure 2-80 summarizes the average projected groundwater inflows and outflows in the 
Eastern San Joaquin Subbasin. 

Figure 2-80: Projected Average Annual Water Budget Estimates – Groundwater System  

 

As seen previously in Table 2-16 for the historical calibration, Table 2-17 shows the projected conditions water 
demands, supplies, and change in groundwater storage averaged based on the San Joaquin Valley Water Year 
Hydrologic Classification or water year type. As expected, in wet years there is more precipitation and surface water to 
meets more of the water demand, reducing the need for groundwater pumping and increasing groundwater storage. 
However, in dry years, more groundwater is pumped to meet the demand not met by surface water or precipitation, 
which leads to a decrease of groundwater storage. Unlike the historical calibration, the 50-year period allows for enough 
of each water year type to calculate meaningful averages and the supplies and demands are largely unchanging except 
for differences based on water year type. 
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Table 2-17: Average Annual Values for Key Components of Projected Water Budget by Year Type 

Component 
Water Year Type (San Joaquin River Index) 

Wet 
Above 
Normal 

Below 
Normal 

Dry Critical 50-Year 

Number of Years1 17 7 4 8 14 50 

Precipitation, AF/year 
(Precipitation, inches) 

1,376,000 
(21.6) 

987,000 
(15.5) 

866,000 
(13.6) 

790,000 
(12.4) 

652,000 
(10.2) 

984,000 
(15.4) 

Water Demand (AF/year) 

     Ag Demand 1,088,000 1,107,000 1,108,000 1,112,000 1,117,000 1,104,000 

     Urban Demand 230,000 228,000 225,000 225,000 222,000 226,000 

Total Demand 1,318,000 1,335,000 1,333,000 1,337,000 1,339,000 1,330,000 

Water Supply (AF/year) 

Total Surface Water 
Supply 

565,000 559,000 518,000 507,000 488,000 529,000 

     Agricultural 450,000 446,000 416,000 408,000 395,000 426,000 

     Urban and Industrial 114,000 113,000 102,000 98,000 93,000 103,000 

Total Groundwater 
Supply 

753,000 776,000 815,000 830,000 851,000 801,000 

     Agricultural 639,000 662,000 693,000 705,000 725,000 681,000 

     Urban and Industrial 115,000 116,000 124,000 126,000 128,000 121,000 

Total Supply (AF/year) 1,318,000 1,335,000 1,333,000 1,337,000 1,339,000 1,330,000 

Change in 
Groundwater 
Storage (AF/year) 

185,000 20,000 -113,000 -164,000 -223,000 -34,000 

Notes: 
1 List of projected water budget water years by water year type: 
    Wet: 1969, 1974, 1975, 1978, 1980, 1982, 1983, 1986, 1993, 1995, 1996, 1997, 1998, 2005, 2006, 2011, 2017 
    Above Normal: 1970, 1973, 1979, 1984, 1999, 2000, 2010 
    Below Normal: 1971, 2003, 2009, 2018 
    Dry: 1972, 1981, 1985, 2001, 2002, 2004, 2012, 2016 
    Critical: 1976, 1977, 1987, 1988, 1989, 1990, 1991, 1992, 1994, 2007, 2008, 2013, 2014, 2015 

2.3.6 Sustainable Yield Estimate 

Sustainable yield is defined for SGMA purposes as “the maximum quantity of water, calculated over a base period 
representative of long-term conditions in the basin and including any temporary surplus, that can be withdrawn annually 
from a groundwater supply without causing an undesirable result.” (CWC §10721(w)). Sustainable yield for the Eastern 
San Joaquin Subbasin was calculated through development of an ESJWRM sustainable conditions scenario (model 
run) in which the goal was to generate a long-term (50-year) change in Subbasin groundwater storage of zero, a 
conservative approach, as a change in storage of greater than zero could occur without causing undesirable results. 
In order to account for the challenges of implementing the GSP, this Plan assumes future operations would remain 
consistent for a 25-year period and groundwater levels would continue to decline until 2040. From 2040, the 50 years 
of long-term hydrology was applied and various scenarios were run to see what level of groundwater production 
resulted in a long-term change in storage of, or very close to, zero. The sustainable conditions scenario is based on 
the projected conditions scenario (see Section 2.3.4.3, Table 2-15, and Figure 2-80) modified by lowering groundwater 
production across the model domain. The sustainable conditions scenario estimates future conditions of supply, 
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demand, and the resulting aquifer response to implementation of sustainable conditions in the Subbasin. Under 
sustainable conditions, groundwater pumping activities in the Subbasin are not anticipated to create changes in 
groundwater inflow that could impact GSP implementation in neighboring basins. 

There are uncertainties associated with projections in the ESJWRM scenarios due to the sequence of the hydrologic 
period, population projections, future cropping patterns, and irrigation practices and technologies, as well as 
uncertainties inherent in the representation of the physical groundwater and surface water system by the model. 
Therefore, to account for these uncertainties, a range of assumptions (from use of high-end estimates to low-end 
estimates) are used in running model scenarios to estimate the sustainable yield and a rough estimate of the 
adjustment that would be required to achieve the sustainable yield over the 50-year planning period. These 
assumptions will be honed over time in updates to this Plan.  

The sustainable conditions scenario results in groundwater outflows almost equal to groundwater inflows, bringing the 
long-term (50-year) average change in groundwater storage to close to zero. Based on this analysis, the sustainable 
yield of the basin is 715,000 AF/year ± 10 percent.  

In order to achieve a net-zero change in groundwater storage over a 50-year planning period, approximately 
78,000 AF/year of direct or in lieu groundwater recharge and/or reduction in agricultural and urban groundwater 
pumping would need to be implemented in the Eastern San Joaquin Subbasin. This number is larger than the estimated 
annual overdraft of the projected conditions scenario due to the integrated nature of the groundwater subbasin. As 
efforts are made to reach sustainability in the Subbasin, flows to and from neighboring basins and flows to and from 
streams may be impacted, creating the need for additional recharge or pumping reduction greater than the overdrafted 
amount.  

2.3.7 Climate Change Analysis 

2.3.7.1 Regulatory Background 

SGMA requires taking into consideration uncertainties associated with climate change in the development of GSPs.  

Consistent with Section 354.18(d)(3) and Section 354.18(e) of the GSP Regulations, analyses for the Eastern San 
Joaquin Subbasin GSP evaluated the projected water budget with and without climate change conditions. 

Section 354.18(d)(3) of the GSP Regulations states:  

“(d) The Agency shall utilize the following information provided, as available, by the Department pursuant to Section 
353.2, or other data of comparable quality, to develop the water budget:  
(1) Historical water budget information for mean annual temperature, mean annual precipitation, water year type, 

and land use.    
(2)  Current water budget information for temperature, water year type, evapotranspiration, and land use.  
(3)  Projected water budget information for population, population growth, climate change [emphasis added], and 

sea level rise.”  

Section 354.18(e) states:  

“(e) Each Plan shall rely on the best available information and best available science to quantify the water budget for 
the basin in order to provide an understanding of historical and projected hydrology, water demand, water supply, 
land use, population, climate change [emphasis added], sea level rise, groundwater and surface water interaction, 
and subsurface groundwater flow. If a numerical groundwater and surface water model is not used to quantify and 
evaluate the projected water budget conditions and the potential impacts to beneficial uses and users of 
groundwater, the Plan shall identify and describe an equally effective method, tool, or analytical model to evaluate 
projected water budget conditions.”  
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2.3.7.2 DWR Guidance 

Climate change analysis is an area of continued evolution in terms of methods, tools, forecasted datasets, and the 
predictions of greenhouse gas concentrations in the atmosphere. The approach developed for this GSP is based on 
the methodology in DWR’s guidance document (CA DWR, 2018b). The “best available information” related to climate 
change in the Eastern San Joaquin Subbasin was deemed to be the information provided by DWR combined with 
basin-specific modeling tools. The following resources from DWR were used in the climate change analysis: 

• SGMA Data Viewer  

• Guidance for Climate Change Data Use During Sustainability Plan Development and Appendices (Guidance 
Document)  

• Water Budget BMP  

• Climate Change Desktop IWFM Tools  

The SGMA Data Viewer is where the climate change forecast datasets are available for download (CA DWR, 2018c). 
The guidance document details the approach, development, applications, and limitations of the datasets available from 
the SGMA Data Viewer (CA DWR, 2018c). The Water Budget BMP describes in greater detail how DWR recommends 
projected water budgets be computed (CA DWR, 2016). The Desktop IWFM Tools are available to calculate the 
projected precipitation and evapotranspiration inputs under climate change conditions (CA DWR, 2018b).   

The methods suggested by DWR in the above resources were used, with modifications where needed, to ensure the 
resolution would be reasonable for the Eastern San Joaquin Subbasin and align with the assumptions of the ESJWRM. 
Figure 2-81 shows the overall process developed for the Subbasin consistent with the Climate Change Resource Guide 
(CA DWR, 2018b) and describes workflow beginning with projected conditions inputs and assumptions to perturbed 
2070 conditions for the projected conditions.  

Figure 2-81: Eastern San Joaquin Climate Change Analysis Process 

 
 

The process described in Figure 2-81 of developing a projected water budget with and without climate change was 
discussed with DWR staff and is consistent with the regulations. Further, it enables the analysis to account for variability 
in demand and supply separate from the uncertainty associated with climate change forecasts. 
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Table 2-18 summarizes the forecasted variable datasets provided by DWR that were used to carry out the climate 
change analysis (CA DWR, 2018b). The Variable Infiltration Capacity (VIC) model referred to in Table 2-18 is the fully 
mechanistic hydrologic model used by DWR to derive hydrographs under standard and climate change conditions. 
Section 1.2.2 includes further description of the model and other tools and datasets.  

Table 2-18: DWR-Provided Datasets 

Input Variable DWR-Provided Dataset 

Unimpaired Streamflow 
Combined VIC model runoff and baseflow to generate 

change factors, provided by HUC 8 watershed geometry 

Impaired Streamflow (Ongoing Operations) CalSim II time series outputs 

Precipitation 
VIC model-generated GIS grid with associated change 

factor time series for each cell 

Reference ET 
VIC model-generated GIS grid with associated change 

factor time series for each cell 

2.3.7.3 Climate Change Methodology 

Accepted methods for estimating climate change impacts on groundwater are based on the assessment of impacts on 
the individual water resource system elements that directly link to groundwater. These elements include precipitation, 
streamflow, evapotranspiration and, for coastal aquifers, sea level rise as a boundary condition. For the Eastern San 
Joaquin Subbasin, sea level rise was not included. 

The method for perturbing the streamflow, precipitation, and evapotranspiration input files is described in the following 
sections. A future scenario of 2070 climate forecasts was evaluated in this analysis, consistent with DWR guidance 
(CA DWR, 2018b). DWR combined 10 global climate models (GCMs) for two different representative climate pathways 
(RCPs) to generate the central tendency scenarios in the datasets used in this analysis. The “local analogs” method 
(LOCA) was used to downscale these 20 different climate projections to a scale usable for California (CA DWR, 2018b). 
The 2070 central tendency among these projections serves to assess impacts of climate change over the long-term 
planning and implementation period. 

2.3.7.3.1 Streamflow under Climate Change 

Hydrologic forecasts for streamflow under various climate change scenarios are available from DWR as either a flow-
based timeseries or a series of perturbation factors applicable to local data. DWR simulates volumetric flow in most 
regional surface water bodies by utilizing the Water Resource Integrated Modeling System (WRIMS, formally named 
CalSim II). While river flows and surface water diversions in the Calaveras, San Joaquin, and Stanislaus Rivers are 
simulated in CalSim II, there are significant variations when compared to local historical data. Due to the uncertainty in 
reservoir operations, flows from CalSim II provided by the state are not used directly. Instead, relative perturbation 
factors were used to derive surface water inflows and diversions for use in ESJWRM. 

Local tributaries and smaller streams within Eastern San Joaquin Subbasin are not simulated in CalSim II and must be 
simulated using adjustment factors developed by DWR for unregulated stream systems. Dry Creek flows were 
perturbed using this method. The resolution of these perturbation factors is at the HUC 8 watershed scale. CalSim II 
model runs are not available for the Mokelumne River, according to Appendix B, Table B-2 of DWR’s Climate Change 
Document (CA DWR, 2018b). Therefore, to keep as consistent as possible, Mokelumne River flows are considered 
“unimpaired” flow and the perturbation factor method was employed. The remaining streams simulated in the ESJWRM 
utilize the IWFM small watershed package, whose climate change impacts are calculated internally dependent on both 
precipitation and evapotranspiration refinement. Table 2-19 presents the impaired and unimpaired streams in the 
ESJWRM model for the Eastern San Joaquin Subbasin.  
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Table 2-19: Eastern San Joaquin Stream Inflows 

Stream Impaired Unimpaired 

Dry Creek  X 

Mokelumne River  X 

Calaveras River X  

San Joaquin River X  

Stanislaus River X  

2.3.7.3.1.1 Unimpaired Flows 

Change factors for unimpaired streams (Dry Creek and Mokelumne River) were downloaded from SGMA Data Viewer 
and multiplied by the projected conditions input streamflow data to calculated perturbed flows. DWR change factors 
are available through 2011; however, the model hydrologic period runs from WY 1969-2018. Flows for the remaining 
model years beyond 2011 were synthesized using the change factor from the most recent matching water year type in 
the available dataset. Water Year types are designated for each year based on the San Joaquin Valley Runoff WY 
year type index (CA DWR, 2018a). DWR uses five designations ranging from driest to wettest conditions: Critical, Dry, 
Below Normal, Above Normal, and Wet. Table 2-20 below shows the year type designations used to synthesize the 
remaining years (2011-2018).  

Table 2-20: San Joaquin Valley Water Year Type Designations 

Water Year Year Type 

2003 Below Normal 

2004 Dry 

2005 Wet 

2006 Wet 

2007 Critical 

2008 Critical 

2009 Below Normal 

2010 Above Normal 

2011 Wet 

2012 Dry 

2013 Critical 

2014 Critical 

2015 Critical 

2016 Dry 

2017 Wet 

2018 Below Normal 
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Figure 2-82 shows the perturbed time series against the projected condition scenario time series for Dry Creek and 
Figure 2-83 presents the exceedance probability curve. Figure 2-84 and Figure 2-85 show perturbed time series and 
exceedance curves for Mokelumne River. The exceedance curves are provided because they more clearly show the 
differences between the projected condition scenario and the with climate change scenario. Generally, flows under the 
climate change scenario are slightly higher.  

 

Figure 2-82: Dry Creek Hydrograph 

 
 

Figure 2-83: Dry Creek Exceedance Curve 
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Figure 2-84: Mokelumne River Hydrograph 

 

Figure 2-85: Mokelumne River Exceedance Curve 
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2.3.7.3.1.2 Impaired Flows 

CalSim II-estimated flows for point locations on the Calaveras River, San Joaquin River, and Stanislaus River were 
downloaded from DWR. These points obtained from CalSim II include: 

• Calaveras River: New Hogan Reservoir Outflow 

• San Joaquin River: San Joaquin River at Vernalis 

• Stanislaus River: New Melones Reservoir Outflow 

These flows represent projected hydrology based on reservoir outflow, operational constraints, and diversions and 
deliveries of water for the State Water Project and the Central Valley Project. CalSim II data from WY 1969-2003 was 
available. For the years 2003-2018, streamflow was synthesized based on flows from WY 1969-2003 and the DWR 
year type index shown in Table 3 (CA DWR, 2018a). For example, the total monthly streamflow for October 2003 was 
calculated as the average of the monthly streamflows from October 1966 and October 1971 because they are the same 
water year type.  

CalSim II simulated flows were compared with flows generated using the DWR-provided unimpaired perturbation 
factors. Streamflow simulated in CalSim II and those derived using the unimpaired adjustment factors did not present 
similar trends, particularly in dry years, due to CalSim II’s simulation of reservoir operations. DWR-provided unimpaired 
change factors do not account for variations in the operation of the reservoirs that would result from climate change 
conditions. Therefore, CalSim II outputs were considered a more appropriate starting dataset for regulated streams 
given that downstream flow is driven by surface water demand rather than natural flow. 

The team explored a hybrid approach to improve upon the discrepancy between flows produced using CalSim II and 
perturbation factors, while accounting for some change in reservoir operations. In this approach, change factors are 
generated from the difference between the simulated future climate change CalSim II scenario for 2070 climate 
conditions and a “without climate change” CalSim II run. This “without climate change” run is the CalSim II 1995 
Historical Detrended simulation run. The generated change factors from these two runs were then used to perturb the 
regulated river inflows simulated in the ESJWRM projected conditions scenario. For the purposes of simplicity, this 
method is referred to throughout the rest of the document as CalSim II Generated Perturbation Factors (CGPF). The 
CGPF method presents limitations given that the resulting flows are not directly obtained from an operations model. 
The actual mass balance on the reservoirs is not tracked in the estimates of the flows and, instead, the method relies 
on CalSim II tracking storage and managing the reservoir based on the appropriate rule curves.  

Figure 2-86 through Figure 2-91 provide a comparison of project baseline condition and the results of the CGPF method 
described above. Exceedance curves are included for each of the CGPF flows against the project baseline flows.  
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Figure 2-86: Calaveras River Perturbed Hydrograph 

 

 
 
 

Figure 2-87: Calaveras River Exceedance Curve 
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Figure 2-88: Stanislaus River Hydrograph 

 
 

 
Figure 2-89: Stanislaus River Exceedance Curve 
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Figure 2-90: San Joaquin River Hydrograph 

 
 

 
Figure 2-91: San Joaquin River Exceedance Curve 
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2.3.7.3.2 Precipitation and Evapotranspiration under Climate Change  

Projected precipitation and evapotranspiration (ETo) change factors were calculated using a climate period analysis 
based on historical precipitation and ETo from January 1915 to December 2011 (DWR, 2018b). DWR used a 
macroscale hydrologic model that solves the water balance of a watershed, called the VIC Model. Change factors 
provided by DWR were calculated as a ratio of the value of a variable under a “future scenario” divided by a baseline. 
That baseline data is the 1995 Historical Temperature Detrended scenario downscaled from GCM climate data. The 
“future scenario” corresponds to VIC outputs of the simulation of future conditions using GCM forecasted hydroclimatic 
variables as inputs. These change factors are thus a simple perturbation factor that corresponds to the ratio of a future 
with climate change divided by the past without it. Change factors are available on a monthly time step and spatially 
defined by the VIC model grid. Supplemental tables with the time series of perturbation factors are available from DWR 
for each grid cell. DWR has made accessible a Desktop GIS tool for both IWFM and MODFLOW to process these 
change factors (DWR, 2018c).  

2.3.7.3.2.1 Applying Change Factors to Precipitation 

DWR change factors were multiplied by historical precipitation to generate projected precipitation under the 2070 
central tendency future scenario using the Desktop IWFM GIS tool (DWR, 2018c). The tool calculates an area weighted 
precipitation change factor for each model grid geometry. This model grid geometry was based on polygons generated 
around the PRISM nodes within the model region used to specify rainfall depths.   

However, the DWR tool only includes change factors through 2011. The remaining 6 years of the time series were 
synthesized according to historically comparable water years. The perturbation factor from the corresponding month 
of the comparable year was applied to the baseline of the missing years (2012-2018) to generate projected values. 
Months with no precipitation in the baseline were assumed a monthly precipitation of 1mm under climate change to 
account for increased precipitation that cannot be calculated from a baseline of 0 mm for these synthesized years. The 
comparable years that were used can be found in Table 2-21. These comparable years were determined by comparing 
total San Joaquin Valley runoff, DWR year type index, and total annual Subbasin precipitation.  

 Table 2-21: Comparable Water Years (Precipitation) 

 
 
 
 
 
 
 
 
 
 
 
The resulting perturbed precipitation values and the baseline precipitation values for the representative historical 
period can be found in Figure 2-92. The exceedance plot for these two times series can be found in Figure 2-93. 

  

Water Year Not 
Available in DWR 

Tool 
Comparable Water Year 

2012 2001 

2013 1991 

2014 1987 

2015 1977 

2016 2002 

2017 1983 

2018 1983 
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Figure 2-92: Perturbed Precipitation Under Climate Change 

 

 

 
Figure 2-93: Perturbed Precipitation Exceedance Curve 
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2.3.7.3.2.2 Applying Change Factors to Evapotranspiration 

Potential ETo in the basin varies geographically and by land use. DWR provides change factors for ETo that vary 
spatially based on the VIC model grid as described above. ETo in southern portions of the basin is generally higher 
than in northern portions for certain land use types, as reflected in the historical calibration of the ESJWRM. For the 
purposes of this analysis, a localized change factor of 1.084 was used for almonds, walnuts, cherries, pistachios, 
pasture crops, corn, and rice in the southern areas of the model and a regional ETo change factor of 1.082 was used 
for the remaining crops in the south and all crops in the northern portion. In this way, the level of discretization of ETo 
variation between the change factors and the modeled ETo is matched.  

The tool provided by DWR to process ETo was not used because of the minimal spatial variation in ETo in the Subbasin. 
Change factors provided by DWR for November 1, 1964 through December 1, 2011 were averaged. This average ETo 
change factor was then applied to the historical ETo time series for each crop type. Because there is no interannual 
variability in ETo in ESJWRM, the same perturbed time series was applied across all simulation years.  Refinement to 
the simulated evapotranspiration of almonds, walnuts, and cherries under 2070 climate conditions are shown in Figure 
2-94 through Figure 2-97.  

 

Figure 2-94: Monthly Evapotranspiration Variability for Almonds 
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Figure 2-95: Monthly Evapotranspiration Variability for Walnuts 

 
 

 
Figure 2-96: Monthly Evapotranspiration Variability for Cherries 
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Figure 2-97: Monthly Evapotranspiration Variability for Vineyards 

 

2.3.7.4 Eastern San Joaquin Water Budget Under Climate Change 

A climate change scenario was developed for the ESJWRM to evaluate the hydrological impacts under these climate 
change conditions. The analysis was based on the projected conditions scenario with climate change perturbed inputs 
for streamflow, precipitation, and ETo. Under the climate change scenario, the average annual precipitation is 
11 percent higher than the projected conditions scenario, increasing from 984,000 AF/year to 1,090,000 AF/year. 
Similarly, the average annual volume of evapotranspiration is 6 percent higher than the projected conditions scenario, 
increasing to 1,476,000 AF/year from 1,394,000 AF/year. Despite there being higher flows in streams, the monthly 
timing of the flows meant that surface water diversions were not expected to change due to both availability of water 
in the stream and water rights agreements limiting diversion months. With a similar surface water supply and increased 
water demands under the climate change scenario, private groundwater production is simulated to increase 
approximately 11 percent, from 801,000 AF/year to 887,000 AF/year. Under climate change conditions, the depletion 
in aquifer storage is expected to increase by about 68 percent to an average annual storage change of 57,000 AF/year, 
from 34,000 AF/year in the projected conditions scenario. A graphical representation of simulated changes to 
precipitation, evapotranspiration, and groundwater pumping are presented in Figure 2-98 though Figure 2-100, and 
complete water budgets for the climate change scenario are shown in Figure 2-101 and Figure 2-102. 
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Figure 2-98: Simulated Changes in Precipitation due to Climate Change 

 
Note: Negative indicates projected conditions scenario value was larger and positive indicates climate change scenario was 
larger. As expected based on the analysis, the climate change scenario largely has more precipitation. 

 

Figure 2-99: Simulated Changes in Evapotranspiration due to Climate Change  

 
Note: Climate change scenario evapotranspiration is always larger than the projected conditions scenario for all simulated years. 
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Figure 2-100: Simulated Changes in Groundwater Production due to Climate Change  

 
Note: Climate change scenario groundwater pumping or production is always larger than the projected conditions scenario for all 
simulated years. 

 

Figure 2-101: Land and Water Use Budget – Climate Change Scenario 
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Figure 2-102: Groundwater Budget – Climate Change Scenario  

 

2.3.7.5 Opportunities for Future Refinement 

The approach developed for this GSP is based on the methodology in DWR’s guidance document (DWR, 2018b) and 
uses “best available information” related to climate change in the Eastern San Joaquin Subbasin. There are limitations 
and uncertainties associated with the analysis. One important limitation is that CalSim II does not fully simulate local 
surface water operations. Thus, the analysis conducted for this GSP may not fully reflect how surface and groundwater 
basin operations would respond to the changes in water demand and availability caused by climate change. Despite 
the influence of operations from Pardee and Camanche Dams, Mokelumne flows are simulated under climate change 
as unimpaired flows in this analysis. This presents an opportunity in future efforts to improve the analysis to better 
project streamflow. However, for this GSP, use of a local model and the perturbation factor approach were deemed 
appropriate given the uncertainties in the climate change analysis. 

 

 

 

 

 

 

 

 



 

Draft Groundwater Sustainability Plan  3-1 
Sustainable Management Criteria  July 2019 

3. SUSTAINABLE MANAGEMENT CRITERIA 

Several requirements of Groundwater Sustainability Plans (GSPs) fall under the heading of “Sustainable Management 
Criteria”. These criteria include: 

• Sustainability Goal 

• Undesirable Results 

• Minimum Thresholds 

• Measurable Objectives 

The Eastern San Joaquin GSP developed these criteria based on information about the basin developed in the 
hydrogeologic conceptual model (Section 2.1), the descriptions of current and historical groundwater conditions 
(Section 2.2), the water budget (Section 2.3), and input from stakeholders during the GSP development process. The 
sustainable management criteria were developed by working with the Advisory Committee, Groundwater Authority 
Board of Directors (GWA Board), and Workgroup meetings over several months in 2018 and into 2019.  

This GSP considers the six sustainability indicators defined by SGMA in the development of sustainable management 
criteria. SGMA allows several pathways to meet the distinct local needs of each groundwater basin, including 
development of sustainable management criteria, usage of other sustainability indicators as a proxy, and identification 
of indicators as not being applicable to the basin. This GSP relies on groundwater levels as a proxy for minimum 
thresholds and measurable objectives for reduction in groundwater storage, land subsidence, and depletion of 
interconnected surface water.  

3.1 SUSTAINABILITY GOAL 

The California Water Code (CWC) defines sustainable groundwater management as “the management and use of 
groundwater in a manner that can be maintained during the planning and implementation horizon without causing 
undesirable results” (CA Water Code Section 10721). The sustainability goal reflects this requirement and succinctly 
states the GSAs’ objectives and desired conditions of the Subbasin:   

The sustainability goal description for the Eastern San Joaquin Subbasin is to maintain an economically-viable 
groundwater resource for the beneficial use of the people of the Eastern San Joaquin Subbasin by operating the basin 
within its sustainable yield or by modification of existing management to address future conditions. This goal will be 
achieved through the implementation of a mix of supply and demand type projects consistent with the GSP 
implementation plan (see Chapter 6). 

Groundwater levels in the Subbasin may continue to decline during the implementation period. However, as projects 
are implemented and basin operations are modified, sustainable groundwater management will be achieved and 
elevations will stabilize on a long-term average basis. Throughout the implementation period, despite the possible 
decline of groundwater elevations, the Subbasin will be managed to prevent undesirable results. This sustainability 
goal is supported by locally-defined minimum thresholds that will avoid undesirable results. Demonstration of stable 
groundwater levels on a long-term average basis combined with the absence of undesirable results will ensure the 
basin is operating within its sustainable yield and the sustainability goal will be achieved. 

An explanation of how the goal will be achieved is included in Chapter 6: Projects and Management Actions.   
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Sustainable Management Criteria Definitions 

• Undesirable Results – Significant and unreasonable negative impacts associated with each 
sustainability indicator, avoidance of which is used to guide development of GSP components  

• Minimum Threshold – Quantitative threshold for each sustainability indicator used to define the 
point at which undesirable results may begin to occur 

• Measurable Objective – Quantitative target that establishes a point above the minimum 
threshold that allows for a range of active management in order to prevent undesirable results 

• Interim Milestones – Targets set in increments of 5 years over the implementation period of the 
GSP to put the basin on a path to sustainability 

• Margin of Operational Flexibility – The range of active management between the measurable 
objective and the minimum threshold  

 

See Figure 3-1 for a graphic that demonstrates the relationship between the Sustainable Management 
Criteria terms.  

 

 
Figure 3-1: Sustainable Management Criteria Definitions Graphic (Groundwater Levels Example)  
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3.2 SUSTAINABILITY INDICATORS 

3.2.1 Chronic Lowering of Groundwater Levels 

3.2.1.1 Undesirable Results 

3.2.1.1.1 Description of Undesirable Results 

SGMA defines undesirable results related to chronic lowering of groundwater as: 

Chronic lowering of groundwater levels indicating a significant and unreasonable depletion of supply if 
continued over the planning and implementation horizon. Overdraft during a period of drought is not sufficient 
to establish a chronic lowering of groundwater levels if extractions and groundwater recharge are managed 
as necessary to ensure that reductions in groundwater levels or storage during a period of drought are offset 
by increases in groundwater levels or storage during other periods. 

An undesirable result for chronic lowering of groundwater levels in the Eastern San Joaquin Subbasin is experienced 
if sustained groundwater levels are too low to satisfy beneficial uses within the Subbasin over the planning and 
implementation horizon of this GSP. Potential impacts and the extent to which they are considered significant and 
unreasonable are determined by the GWA Board and with input by the Advisory Committee, Workgroup, and members 
of the public. During development of the GSP, potential undesirable results identified by stakeholders included a 
significant and unreasonable: 

• Number of wells going dry 

• Reduction of in the pumping capacity of existing wells  

• Increase in pumping costs due to greater lift 

• Need for deeper well installations or lowering of pumps 

3.2.1.1.2 Identification of Undesirable Results 

An undesirable result is considered to occur during GSP implementation when at least 25 percent of representative 
monitoring wells used to monitor groundwater levels (5 of 20 wells in the Subbasin) fall below their minimum level 
thresholds for two consecutive years that are categorized as non-dry years (below-normal, above-normal, or wet), 
according to the San Joaquin Valley Water Year Hydrologic Classification. The lowering of groundwater levels during 
consecutive dry or critically-dry years is not considered to be unreasonable, and would therefore not be considered an 
undesirable result, unless the levels do not rebound to above the thresholds following those consecutive non-dry years. 

3.2.1.1.3 Potential Causes of Undesirable Results  

The Eastern San Joaquin Subbasin is currently designated as an overdrafted basin by the Department of Water 
Resources (DWR). Potential causes of future undesirable results for the chronic lowering of groundwater levels 
sustainability indicator could result from insufficient pumping offset/reduction in the basin that results in localized or 
basin-wide groundwater level lowering, or delays in implementation of GSP programs or projects due to increased 
demand or regulatory, permitting, or funding obstacles.  

3.2.1.1.4 Potential Effects of Undesirable Results  

If groundwater levels were to cause undesirable results, effects could include de-watering of a subset of the existing 
groundwater infrastructure, starting with the shallowest wells, which are generally domestic wells; and adverse effects 
on groundwater-dependent ecosystems, to the extent connected with the production aquifer. Lowering levels to this 
degree could necessitate changes in irrigation practices and crops grown and could cause adverse effects to property 
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values and the regional economy. Additionally, undesirable results due to declining groundwater levels could adversely 
affect current and projected municipal uses translating into increased costs for potable water supplies. Furthermore, 
reduced groundwater levels could drive increased surface water depletions that may impact the beneficial uses of the 
surface water within the Subbasin. 

3.2.1.2 Minimum Thresholds 

The minimum thresholds for chronic lowering of groundwater levels are the shallower of 1992 and 2015-2016 historical 
groundwater levels with a buffer of 100 percent of historical range applied, or the 10th percentile domestic well total 
depth of wells within a 3-mile radius of the monitoring well,1 whichever is shallower at each representative monitoring 
well site.  

To develop these thresholds, members of the GWA Board, Advisory Committee, and Workgroup evaluated the potential 
for undesirable results based on past, present, and future conditions. In addition to anecdotal on-the-ground data, data 
from DWR and GSAs, as well as information from reports and planning documents, were used to identify how a given 
area falls into any one of three general conditions: 1) Areas with significant and unreasonable existing issues, 2) Areas 
that previously had issues, and 3) Areas that have never had issues. Each of the three conditions scenarios correspond 
to a different pathway to setting minimum thresholds. Areas were considered without undesirable results if no significant 
and unreasonable issues were identified based on input from GSAs and stakeholders and review of prior planning 
documents. 

• Areas with significant and unreasonable existing issues: these areas are considered to have undesirable 
results, and minimum thresholds are set to 2015 in accordance with SGMA legislation. No areas were 
identified by the GWA Board or other stakeholders under this condition scenario within the Subbasin. 

• Areas that previously had issues: for areas with historical but not current significant and unreasonable results 
(as identified by GSAs, stakeholders, and prior planning documents), historical levels were considered in the 
development of minimum thresholds in addition to existing basin management criteria.  

• Areas that have never had issues: in areas that have never had issues, discussions on values drove 
identification of potential thresholds, and minimum thresholds were developed based on the preservation of 
future beneficial uses.  

The GSP authors reviewed prior groundwater-related planning documents in the Subbasin – including Integrated 
Regional Water Management Plans (IRWMPs), the 2004 Groundwater Management Plan (GMP), Agricultural Water 
Management Plans (AWMPs), and the Mokelumne Watershed Interregional Sustainability Evaluation (MokeWISE) 
Water Program – and relied upon these documents as a starting point for setting minimum thresholds under SGMA. 
The 2014 IRWMP indicates Fall 1992 groundwater elevation levels as a historical low benchmark for the Subbasin, 
stating “The Eastern San Joaquin Groundwater Basin contour measured in 1992 is proposed as the basin management 
framework baseline. Groundwater fell to its lowest recorded elevation in 1992 following a significant drought period and 
it is considered undesirable to drop below this level.” (Eastern San Joaquin County GBA, 2014). This language, 
although not developed within the Sustainable Groundwater Management Act (SGMA) framework, describes what 
could potentially be considered as a starting point for developing minimum thresholds under SGMA.  

Fall 1992 groundwater levels were examined and compared to levels following the recent drought (Fall 2015-2016) 
using groundwater elevation data from officially monitored California Statewide Groundwater Elevation Monitoring 
(CASGEM) wells, voluntarily monitored CASGEM wells, clustered and nested wells, and San Joaquin County database 
wells. This examination evidenced that groundwater elevation levels in some areas of the Subbasin have recovered 
since 1992, with much of the central portion of the Subbasin showing an increase of greater than 10 feet. However, 

                                                           
 
1  A radius of 2 miles was used in for well 03N07E21L003 to reflect domestic well depths in close proximity to the Mokelumne 

River. 



 

Draft Groundwater Sustainability Plan  3-5 
Sustainable Management Criteria  July 2019 

groundwater elevation levels in other portions of the Subbasin have further decreased below 1992 levels without 
undesirable effects, such as a significant and unreasonable number of wells going dry or impact to GDEs, being 
observed by GSAs and other stakeholders. In many cases, areas that experienced undesirable effects in 1992 put 
mitigation measures in place, often deepening wells, meaning that 1992 groundwater levels would no longer trigger 
undesirable effects.  

To develop a greater understanding of potential impacts to beneficial uses experienced under historical low 
groundwater elevations, the deepest conditions between fourth quarter 1992 and 2015-2016 groundwater levels were 
examined. These years were chosen based on the threshold language in the IRWMP and also to capture the end of 
the two most recent droughts. Fourth quarter 2014 data was used in the northwest corner of the Subbasin, where data 
is limited.  

Individual GSAs confirmed understanding of the historical lows based on their experience and data, provided feedback 
on groundwater conditions for their GSAs, and indicated if undesirable results could occur if the minimum threshold 
was set deeper than the lower of 1992 and 2015-2016 based on their understanding. From there, GSAs identified 
potential wells to be included in the representative monitoring network for the groundwater level sustainability indicator 
based on the adequate spatial coverage, availability of historical data, and reliability of monitoring well. For the majority 
of the Subbasin, no undesirable effects were identified based on stakeholder input, even at historical low groundwater 
elevations. As a starting point, a potential minimum threshold was considered for each representative monitoring well 
based on the lower of 1992 or 2015-2016 values unless otherwise indicated. A buffer was subtracted from the minimum 
1992 or 2015 groundwater elevation. The buffer was calculated by finding the difference between the minimum and 
maximum groundwater level over the historical record for each representative monitoring well. The subtraction of the 
buffer provides a range in which groundwater levels may continue to decline during implementation of projects and 
management actions until sustainable yield is reached. The buffer allows for flexibility but would avoid significant and 
unreasonable impacts to groundwater levels. 

The GWA Board determined that dewatering of domestic wells may be a potential undesirable result that could 
potentially be used to confirm the adequacy of the minimum threshold methodology. Domestic wells are generally 
shallower than agricultural and municipal wells and thus more sensitive to undesirable effects such as wells going dry. 
Additionally, the loss of a domestic well usually results in a loss of water for consumption, cooking, and sanitary 
purposes, which can often have substantial impacts on the users of the water and can be financially difficult for the well 
owner to replace. The 10th percentile domestic well depth (i.e., the depth of the top 10th percent most shallow well) was 
examined within a radius around the monitoring well representative of local conditions. A radius of 3 miles around the 
representative monitoring well was used in all cases except for well 03N07E21L003, where a 2-mile radius was used 
due to variations in local well depth due to proximity to the Mokelumne River. An average of 400 domestic wells were 
captured within a 3-mile radius of each representative monitoring well, covering approximately 76 percent of the 
domestic wells in the Subbasin. In cases where the 10th percentile domestic well depth was shallower than the historical 
drought low with the buffer, that value was developed as the threshold to prevent undesirable results associated with 
dewatering wells in the Subbasin. Domestic well data was retrieved from Online System for Well Completion Reports 
(OSCWR), and information on casing, screening, and age of well is not available in most locations. The 10th percentile 
well depth was developed due to the uncertainty in the database and to account for domestic wells may have been 
drilled to a very shallow depth and/or have reached the end of their useful lives. Using this threshold, impact to the 
deepest 90 percent of domestic wells is considered a significant and unreasonable impact.   

Figure 3-2 shows the location of groundwater level representative monitoring wells throughout the Eastern San Joaquin 
Subbasin. Table 3-1 lists the corresponding numeric minimum thresholds at each representative monitoring well as 
well as the basis criteria applied.  

Additional data on the monitoring wells and minimum thresholds, including hydrographs of historical observed data and 
domestic well analysis is provided in Appendix 3-A and 3-B. 
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Figure 3-2: Location of Representative Monitoring Wells for Groundwater Levels  
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Table 3-1: Minimum Thresholds for Chronic Lowering of Groundwater Levels 

Narrative Description 

The minimum threshold is set at the shallower of 1992 and 2015-2016 groundwater levels with a buffer of 
100 percent of historical range applied, or the 10th percentile domestic well depth, whichever is shallower. 

Numeric Minimum Thresholds 

Well ID 
Minimum Threshold  

(feet mean sea level [MSL]) 
Basis for Threshold 

01S09E05H002 -49.8 10ᵗʰ percentile domestic well depth 

01N07E14J002 -114.4 
1992 groundwater level with a buffer of 

100 percent of historical range 

Swenson-3 -26.6 
2015 groundwater level with a buffer of 

100 percent of historical range 

02N08E15M002 -124.1 10ᵗʰ percentile domestic well depth 

#3 Bear Creek -72.3 
2016 groundwater level with a buffer of 

100 percent of historical range 

Lodi City Well #2 -38.5 
1992 groundwater level with a buffer of 

100 percent of historical range 

Manteca 18 -16.0 
2016 groundwater level with a buffer of 

100 percent of historical range 

04N07E20H003M -81.7 
2016 groundwater level with a buffer of 

100 percent of historical range 

03N07E21L003 -100.0 
1992 groundwater level with a buffer of 

100 percent of historical range* 

Hirschfeld (OID-8) 8.0 
2015 groundwater level with a buffer of 

100 percent of historical range 

Burnett (OID-4) 60.7 
2015 groundwater level with a buffer of 

100 percent of historical range 

02S07E31N001 1.5 
1992 groundwater level with a buffer of 

100 percent of historical range 

02S08E08A001 0.6 
2016 groundwater level with a buffer of 

100 percent of historical range 

02N07E03D001 -122.8 10ᵗʰ percentile domestic well depth 

01N09E05J001 -86.8 10ᵗʰ percentile domestic well depth 

02N07E29B001 -130.1 10ᵗʰ percentile domestic well depth 

04N05E36H003 -31.1 
2015 groundwater level with a buffer of 

100 percent of historical range 

03N06E05N003 -35.1 
2015 groundwater level with a buffer of 

100 percent of historical range 

04N05E24J004 -31.2 
2015 groundwater level with a buffer of 

100 percent of historical range 

01S10E26J001M 43.7 
2015 groundwater level with a buffer of 

100 percent of historical range 

* Minimum threshold is evaluated against the10th percentile domestic well depth, calculated using a 2-mile radius around 
selected monitoring well 
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3.2.1.3 Measurable Objectives and Interim Milestones 

Measurable objectives are quantitative goals that reflect the desired Subbasin condition and allow the Subbasin to 
achieve its sustainability goal. The measurable objective is set to allow a reasonable margin of operational flexibility 
(Margin) between minimum thresholds to allow for active management of the basin during dry periods without reaching 
the minimum threshold. The Margin is intended to accommodate droughts, climate change, conjunctive use operations, 
or other groundwater management activities. The Margin is defined as the difference between the minimum threshold 
and measurable objective.  

The measurable objective for chronic lowering of groundwater levels is defined as the lower of 1992 or 2015-2016 
groundwater level values.  

Table 3-2 lists the measurable objectives for each representative monitoring well. The Margin is defined at each well 
as the difference between the minimum and maximum groundwater level over the historical record for that well. 

Table 3-2: Measurable Objective for Chronic Lowering of Groundwater Levels 

Narrative Description 

The measurable objective is set at the deeper of 1992 and 2015-2016 groundwater levels. 

Numeric Measurable Objectives 

Well ID Measurable Objective (feet MSL) 

01S09E05H002 -19.6 

01N07E14J002 -70.4 

Swenson-3 -19.3 

02N08E15M002 -69.7 

#3 Bear Creek -50.3 

Lodi City Well #2 -3.5 

Manteca 18 5.8 

04N07E20H003M -36.7 

03N07E21L003 -57.5 

Hirschfeld (OID-8) 31.5 

Burnett (OID-4) 79.7 

02S07E31N001 13.0 

02S08E08A001 24.0 

02N07E03D001 -79.7 

01N09E05J001 -51.1 

02N07E29B001 -80.4 

04N05E36H003 -5.1 

03N06E05N003 -14.1 

04N05E24J004 -6.2 

01S10E26J001M 81.7 

To assist the Subbasin in reaching the measurable objective for groundwater levels, interim milestones for 2025, 2030, 
and 2035 are developed to keep implementation on track. Interim milestones are based on achieving the sustainability 
goal within the 20-year time period provided by SGMA. 
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Table 3-3 shows the 5-year milestones, which follow a stepwise trend between the current condition and the 
measurable objective. 

 
Table 3-3: Interim Milestones for Chronic Lowering of Groundwater Levels 

Narrative Description 

5-year milestones are assumed to remain similar to current for the first 10 years and then follow 
along a linear trend between the current condition and the measurable objective. 

Numeric Interim Milestones 

Well ID 
Current 

Condition*  
(feet MSL) 

Measurable 
Objective  
(feet MSL) 

Interim Milestones   

2025 2030 2035 

01S09E05H002 -8.7 -19.6 -8.7 -8.7 -14.2 

01N07E14J002 -49.9 -70.4 -49.9 -49.9 -60.2 

Swenson-3 -19.3 -19.3 -19.3 -19.3 -19.3 

02N08E15M002 -63.2 -69.7 -63.2 -63.2 -66.5 

#3 Bear Creek -49.3 -50.3 -49.3 -49.3 -49.8 

Lodi City Well #2 0.6** -3.5 0.6 0.6 -1.5 

Manteca 18 9.1 5.8 9.1 9.1 7.5 

04N07E20H003M -35.5 -36.7 -35.5 -35.5 -36.1 

03N07E21L003 -51.5 -57.5 -51.5 -51.5 -54.5 

Hirschfeld (OID-8) 31.5 31.5 31.5 31.5 31.5 

Burnett (OID-4) 79.7 79.7 79.7 79.7 79.7 

02S07E31N001 13.8** 13 13.8 13.8 13.4 

02S08E08A001 22.2** 24 22.2 22.2 23.1 

02N07E03D001 -61.7 -79.7 -61.7 -61.7 -70.7 

01N09E05J001 -20.2 -51.1 -20.2 -20.2 -35.7 

02N07E29B001 -49.8** -80.4 -49.8 -49.8 -65.1 

04N05E36H003 -5.1 -5.1 -5.1 -5.1 -5.1 

03N06E05N003 -14.1 -14.1 -14.1 -14.1 -14.1 

04N05E24J004 -6.2 -6.2 -6.2 -6.2 -6.2 

01S10E26J001M 81.7 81.7 81.7 81.7 81.7 

* Current Condition is the fall 2015 groundwater level 
** Current Condition is the average of fall groundwater levels for 2013-2016  
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3.2.2 Reduction in Groundwater Storage 

3.2.2.1 Undesirable Results 

3.2.2.1.1 Description of Undesirable Results 

The undesirable result related to reduction in groundwater storage is defined in SGMA as: 

Significant and unreasonable reduction in groundwater storage. 

An undesirable result for reduction in groundwater storage in the Eastern San Joaquin Subbasin is experienced if 
sustained groundwater storage volumes are too low to satisfy beneficial uses within the Subbasin over the planning 
and implementation horizon of this GSP.  

Undesirable results related to groundwater storage in the Subbasin have not occurred historically, are not currently 
occurring, and are not likely to occur in the future. As discussed in the current and historical groundwater conditions 
section of this GSP (Section 2.2), there is a large volume (approximately 53 million acre-feet [MAF]) of freshwater in 
storage. Previous analysis of groundwater storage using the Eastern San Joaquin Water Resources Model (ESJWRM) 
showed a range of fluctuation from 1996 to 2015 of approximately 0.001 percent per year. See Section 2.2.2 for 
additional quantification of groundwater storage. A discussion of the geology of the Subbasin can be found in 
Section 2.1. 

3.2.2.1.2 Identification of Undesirable Results 

An undesirable result occurs when storage is insufficient to satisfy beneficial uses within the Subbasin. It is roughly 
estimated that groundwater demand for beneficial use occurs within the top 23 MAF of the Subbasin. Therefore, 
undesirable results would occur if groundwater storage were reduced to less than 30 MAF.      

3.2.2.1.3 Potential Causes of Undesirable Results  

Although the Subbasin has enough fresh groundwater in storage to sustain groundwater pumping in conditions of 
overdraft for centuries, dramatic increases in reliance on groundwater, severe drought, or other major changes in 
groundwater management over time could cause the volume of freshwater in groundwater storage to decline to a 
significant and unreasonable level.  

3.2.2.1.4 Potential Effects of Undesirable Results  

If groundwater levels were to reach levels causing significant and unreasonable undesirable results, effects could 
include running out of fresh groundwater to access in drought years. Increased cost of access, reduction in beneficial 
uses, such as domestic supply and changes to agriculture. 

3.2.2.2 Minimum Thresholds 

This GSP uses groundwater level minimum thresholds as a proxy for the reduction in groundwater storage sustainability 
indicator.  

GSP regulations allow GSAs to use groundwater levels as a proxy metric for any sustainability indicator, provided the 
GSP demonstrates that there is a significant correlation between groundwater levels and the other metrics. In order to 
rely on groundwater levels as a proxy, one approach suggested by DWR is to: 

Demonstrate that the minimum thresholds and measurable objectives for chronic declines of groundwater 
levels are sufficiently protective to ensure significant and unreasonable occurrences of other sustainability 
indicators will be prevented. In other words, demonstrate that setting a groundwater level minimum threshold 
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satisfies the minimum threshold requirements for not only chronic lowering of groundwater levels but other 
sustainability indicators at a given site (CA DWR, 2017). 
 

Minimum thresholds for groundwater levels will effectively avoid undesirable results for reduction of groundwater 
storage. As noted above, the amount of groundwater in storage in the Subbasin is approximately 53 MAF and the 
undesirable result of reducing beneficial uses would not occur until storage reached 30 MAF. The minimum threshold 
for groundwater levels would create a reduction of approximately 1.2 MAF of storage.2 Minimum thresholds and 
measurable objectives for groundwater levels can therefore be used as a proxy for reduction in groundwater storage 
because groundwater levels are sufficiently protective against occurrences of significant and unreasonable reduction 
in groundwater storage.  

3.2.2.3 Measurable Objectives and Interim Milestones 

As chronic lowering of groundwater levels is used as a proxy for reduction in groundwater storage, the measurable 
objectives and interim milestones for the reduction in groundwater storage sustainability indicator are the same 
measurable objectives and interim milestones for the chronic lowering of groundwater levels sustainability indicator as 
set forth in Section 3.2.5.3.    

3.2.3 Degraded Water Quality 

3.2.3.1 Undesirable Results: Degraded Water Quality 

3.2.3.1.1 Description of Undesirable Results  

The undesirable result related to degraded water quality is defined in SGMA as: 

Significant and unreasonable degraded water quality, including the migration of contaminant plumes that 
impair water supplies. 

An undesirable result for degraded water quality in the Eastern San Joaquin Subbasin is experienced if groundwater 
management activities cause significant and unreasonable impacts to the long-term viability of domestic, agricultural, 
municipal, environmental, or other beneficial uses over the planning and implementation horizon of this GSP.  

Salinity is the only water quality constituent for which minimum thresholds are established in the Eastern San Joaquin 
Subbasin. Although other constituents, including arsenic, nitrogen, and sulfate, are evaluated in the Current and 
Historical Groundwater Conditions section of this GSP (Section 2.2), these constituents are managed through existing 
management and regulatory programs within the Subbasin. Additionally, SGMA does not give GSAs land use authority, 
so a nexus must be present between groundwater conditions and groundwater pumping activities. Programs such as 
the Central Valley Salinity Alternatives for Long-Term Sustainability (CV-SALTS) and Irrigated Lands Regulatory 
Program (ILRP) focus on improving water quality by managing septic and agricultural sources of salinity and nutrients. 
Additionally, point-source contaminants are managed and regulated through a variety of programs by Regional Water 
Quality Control Board  (RWQCB), Department of Toxic Substances Control (DTSC), and the U.S. Environmental 
Protection Agency (EPA). Through monitoring, the GSP will document these constituents and identify opportunities for 
coordination with existing programs. A description of existing regulations and requirements for these constituents is 
provided in Section 2.2.4. Through coordination with existing agencies and through monitoring, the GWA will know if 
such regulations are being met.   

                                                           
 
2  Volumes based on ESJWRM estimates calculated assuming all representative monitoring wells for groundwater levels 

reached their minimum thresholds across the Subbasin for a conservative estimate of Subbasin storage reduction. 
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TDS was selected for the evaluation of sustainable management criteria for salinity under this sustainability indicator, 
as historical data for TDS are more widely available in the Eastern San Joaquin Subbasin than other constituents used 
to measure salinity, such as electrical conductivity (EC) or chloride. This decision was made by the GWA Board based 
on the greater availability of TDS data in the Subbasin. TDS data are available through existing monitoring programs 
such as the CV-SALTS program and groundwater ambient monitoring and assessment (GAMA) program or through 
monitoring or regulatory agencies such as United States Geological Survey (USGS), DWR, State Water Resources 
Control Board (SWRCB), and the Central Valley Regional Water Quality Control Board (CVRWQCB) Waste Discharge 
Requirement (WDR) Dairy program. GSA members and their affiliates including Cal Water and the cities of Stockton, 
Lodi, Manteca, and Lathrop, provided total dissolved solids (TDS) data from existing monitoring wells. 

3.2.3.1.2 Identification of Undesirable Results 

Undesirable results occur during GSP implementation when more than 25 percent of representative monitoring wells 
(3 of 10 sites) exceed the minimum thresholds for water quality for two consecutive years and where these 
concentrations are the result of groundwater management activities. 

3.2.3.1.3 Potential Causes of Undesirable Results 

Elevated TDS concentrations in the Subbasin are the result of natural processes and overlying land use activities 
(O’Leary, Izbicki, and Metzger; 2015). Pumping in excess of recharge has resulted in declining aquifer water levels and 
led to an increase of salinity in groundwater wells since the 1950s (O’Leary, Izbicki, and Metzger; 2015). Within the 
Subbasin, there are three primary sources of salinity, as discussed in Section 2.2.4 of this GSP.  

3.2.3.1.4 Potential Effects of Undesirable Results 

If groundwater quality were degraded resulting in undesirable results, the effect would potentially include:  reduction in 
usable supply of groundwater, domestic wells being dewatered, increased treatment costs, and required access to 
alternate supplies can be unaffordable for small users. Some water quality issues could potentially cause more impact 
to agricultural uses than municipal or domestic uses, depending on the impact of the contaminant to these water use 
sectors. Water quality degradation may cause potential changes in irrigation practices, crops grown, adverse effects 
to property values, and other economic effects. Additionally, reaching undesirable result levels for groundwater quality 
could adversely affect current and projected municipal uses, and users could have to install treatment systems or seek 
alternate supplies. 

3.2.3.2 Minimum Thresholds 

The minimum threshold for degraded water quality is 1,000 milligrams per liter (mg/L) TDS at all representative 
monitoring well locations, shown in Figure 3-3.  

Minimum thresholds for this sustainability indicator are focused on addressing the major groundwater quality issue of 
salinity by monitoring TDS as a representative constituent of salinity and preventing future water quality degradation 
due to pumping.  

The minimum threshold of 1,000 mg/L was defined by considering two primary beneficial uses as risk of undesirable 
results related to salinity: drinking water quality and agriculture uses. The minimum threshold was defined by the GWA 
Board and reflects input from agricultural and municipal stakeholders, including local drinking water purveyors and the 
local agricultural community. A meeting was held in Fall 2018 with GSA representatives in areas impacted by high 
salinity. Representatives from San Joaquin County, City of Lodi, City of Manteca, City of Stockton, and Cal Water were 
in attendance. Additionally, members of the Workgroup who represent the interests of local growers provided input on 
the salinity levels at which crops begin to become impacted by salinity.  

In the development of minimum thresholds, beneficial uses of groundwater as a drinking water supply and as an 
agricultural supply were considered. For drinking water, the TDS secondary maximum contaminant level (SMCL) was 



 

Draft Groundwater Sustainability Plan  3-13 
Sustainable Management Criteria  July 2019 

 

considered. As noted in the Current and Historical Conditions section of this GSP (Section 2.2), the SWRCB Division 
of Drinking Water (DDW) has established SMCLs for TDS in drinking water supplies. SMCLs are established for 
aesthetic reasons such as taste, odor, and color and are not based on public health concerns. For TDS, the SMCL is 
500 mg/L (recommended) and the upper SMCL is 1,000 mg/L (SWRCB, 2017). The SWRCB has set a short-term 
standard of 1,500 mg/L, which is a temporary concentration generally allowed only under rare circumstances (SWRCB, 
2017). For agricultural uses, crop tolerances in the Subbasin were considered which ranged by crop type from 900 mg/L 
TDS for almonds up to 4,000 mg/L TDS for wheat (Texas A&M AgriLife Extension, 2003). Crop tolerances are more 
focused on fruit and nut trees and vineyards, as these crops cover more than half of the acreage of the Subbasin. 
These crop types have lower crop tolerances of TDS, in the range of 900 to 1,000 mg/L; any standard in this range is 
considered protective of these crop types and therefore the majority of Subbasin crops.  

 

Figure 3-3: Location of Representative Monitoring Wells for Water Quality 
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3.2.3.3 Measurable Objectives and Interim Milestones 

The measurable objective for degraded water quality is 600 mg/L TDS at all representative monitoring well locations. 

600 mg/L was developed based on the TDS recommended SMCL for drinking water of 500 mg/L and adding a 100 mg/L 
buffer to meet the needs of wells used for both drinking water and agricultural wells. In addition to agricultural uses, 
the crop tolerance for turf is 750 mg/L; the minimum threshold is more stringent than this and will protect landscape 
uses are against impacts of high salinity groundwater (Texas A&M AgriLife Extension, 2003).  

To ensure the Subbasin meets the measurable objective for groundwater quality, interim milestones for 2025, 2030, 
and 2035 are developed to keep implementation on track. Table 3-4 shows the 5-year milestones, which follow along 
a linear trend between the current condition and the measurable objective. Interim milestones are based on the 
measurable objective and will be coordinated with projects and management actions. 

Table 3-4: Interim Milestones for Degraded Water Quality 

Narrative Description 

5-year milestones follow along a linear trend between the current condition and the measurable objective. 

Numeric Interim Milestones 

Well ID 
Current Condition* 

(mg/L TDS) 
Measurable Objective 

(mg/L TDS) 

Interim Milestones 

2025 2030 2035 

Well 1 500 600 525 550 575 

Well 2 510 600 532.5 555 577.5 

Well 3 510 600 532.5 555 577.5 

Stockton 10R 322 600 391.5 461 530.5 

Stockton 26 350 600 412.5 475 537.5 

Stockton SSS8 370 600 427.5 485 542.5 

Well 15 300 600 375 450 525 

Well 16 280** 600 360 440 520 

Well 17 300** 600 375 450 525 

119=075-01 300 600 375 450 525 

* Current Condition is the average TDS for 2015-2018 except where indicated 
** Current Condition is the average TDS for 2012-2018 

 

3.2.4 Seawater Intrusion 

3.2.4.1 Undesirable Results 

3.2.4.1.1 Description of Undesirable Results  

The undesirable result related to seawater intrusion is defined in SGMA as: 

Significant and unreasonable seawater intrusion 

An undesirable result for seawater intrusion in the Eastern San Joaquin Subbasin is experienced if sustained 
groundwater salinity levels caused by seawater intrusion and due to groundwater management practices are too high 
to satisfy beneficial uses within the basin over the planning and implementation horizon of this GSP.  
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The Eastern San Joaquin Subbasin is not in a coastal area and seawater intrusion is not currently present. Undesirable 
results related to seawater intrusion are not currently occurring and are not reasonably expected to occur (see Section 
2.2.3).  

There is the possibility of future seawater intrusion due to potential future changes in the San Joaquin Delta that could 
be caused by sea level rise. This GSP develops minimum thresholds and measurable objectives that include monitoring 
for chloride and an analysis of isotopic ratios to identify the source of high salinity (see Section 2.2.4.1). 

3.2.4.1.2 Identification of Undesirable Results  

Undesirable results are considered to occur during GSP implementation when 2,000 mg/L chloride reaches an 
established isocontour line and where these concentrations are caused by intrusion of a seawater source as a result 
of groundwater management activity.  

3.2.4.1.3 Potential Causes of Undesirable Results 

If seawater intrusion does become an issue in the future, the cause of undesirable results would be seawater coming 
from surface waters in the San Joaquin Delta either due to climate change and associated sea level rise or significant 
changes in Delta management practices. 

3.2.4.1.4 Potential Effects of Undesirable Results 

Similar to the effects of undesirable results for degraded water quality, increased salinity due to seawater intrusion 
could potentially cause a reduction in usable supply to groundwater users, with domestic wells being most vulnerable 
as treatment costs or access to alternate supplies can be high for small users. Water quality degradation due to 
seawater intrusion could cause potential changes in irrigation practices, crops grown, adverse effects to property 
values, and other economic effects. It could also adversely affect current and projected municipal uses, and users 
could have to install treatment systems or seek alternate supplies. 

3.2.4.2 Minimum Thresholds 

The minimum threshold for seawater intrusion is a 2,000 mg/L chloride isocontour line. 2,000 mg/L chloride is 
approximately 10 percent of seawater chloride concentrations (19,500 mg/L) and was developed as a minimum 
threshold based on consideration of existing management practices in other areas of the state including Monterey 
County and Fox Canyon. This threshold incorporates input for stakeholders for multiple meetings and was reviewed 
by the GWA Advisory Committee and Board. 

The minimum threshold contour line for seawater intrusion is shown in Figure 3-4. The contour would be between the 
most westernmost monitoring points and the next most-westerly points monitored for water quality in the Subbasin 
monitoring network (see Section 4.4), to serve as a sentinel.  
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Figure 3-4: Seawater Intrusion Minimum Threshold Chloride Isocontour Line 

 

3.2.4.3 Measurable Objectives and Interim Milestones 

The measurable objective for seawater intrusion is the current condition, using 2015-2018 average chloride 
concentrations.  

The 5-year interim milestones follow along a linear trend between the current condition, using 2015-2018 average 
chloride concentrations, and the measurable objective. Interim milestones are based on the measurable objective and 
will be coordinated with projects and management actions. 

3.2.4.4 Trigger and Actions 

An action plan is in place as part of this GSP to trigger additional monitoring and analysis at detections of 1,000 mg/L 
chloride in the monitoring network to confirm seawater source. Assessing high-chloride water sources to determine 
origin involves determining water type from major-ions, and evaluating stable isotope concentrations (O’Leary et al., 
2015). The ratio of chloride to iodide is also used to differentiate high-chloride water sources besides seawater (O’Leary 
et al., 2015). These assessment tools would be used to provide the GSAs adequate time to develop groundwater 
management strategies to address any seawater intrusion before the 2,000 mg/L chloride minimum threshold is 
reached. 
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3.2.5 Land Subsidence 

3.2.5.1 Undesirable Results 

3.2.5.1.1 Description of Undesirable Results 

The undesirable result related to land subsidence is defined in SGMA as: 

Significant and unreasonable land subsidence that substantially interferes with surface land uses. 

An undesirable result for land subsidence in the Eastern San Joaquin Subbasin is experienced if the occurrence of 
land subsidence substantially interferes with beneficial uses of groundwater and infrastructure within the basin over 
the planning and implementation horizon of this GSP.  

3.2.5.1.2 Identification of Undesirable Results 

An undesirable result occurs when subsidence substantially interferes with beneficial uses of groundwater and surface 
land uses. Subsidence occurs as a result of compaction of subsurface materials due to the dewatering of subsurface 
materials. Undesirable results would occur when substantial interference with land use occurs, including significant 
damage to canals, pipes, or other water conveyance facilities.    

3.2.5.1.3 Potential Causes of Undesirable Results 

Potential causes of future undesirable results for land subsidence would include significant increases in groundwater 
production beyond what is currently projected, resulting in dewatering of compressible clays in the subsurface, which 
are not known to be common in the Eastern San Joaquin Subbasin, as indicated by historical absence of subsidence. 
Corcoran Clay is one type of subsurface material that is predisposed to compression. See Chapter 2: Basin Setting, 
Section 2.1.5 for a description of Corcoran Clay extent in the Subbasin.  

3.2.5.1.4 Potential Effects of Undesirable Results 

If land subsidence conditions were to reach undesirable results levels, the adverse effects could potentially cause an 
unrecoverable loss of groundwater storage and damage to infrastructure, including water conveyance facilities and 
flood control facilities. This could impact the ability to deliver surface water, resulting in increased groundwater use, or 
could impact the ability to store and convey flood water. These could have adverse effects to property values or public 
safety.  

3.2.5.2 Minimum Thresholds  

This GSP uses groundwater level minimum thresholds as a proxy for the land subsidence sustainability indicator. As 
such, the minimum thresholds for the land subsidence sustainability indicator are the same as the minimum thresholds 
for the chronic lowering of groundwater levels sustainability indicator.    

GSP regulations allow GSAs to use groundwater levels as a proxy metric for any sustainability indicator, provided the 
GSP demonstrates that there is a significant correlation between groundwater levels and the other metrics. DWR 
requires the GSP (CA DWR, 2017): 

Demonstrate that the minimum thresholds and measurable objectives for chronic declines of groundwater 
levels are sufficiently protective to ensure significant and unreasonable occurrences of other sustainability 
indicators will be prevented. In other words, demonstrate that setting a groundwater level minimum threshold 
satisfies the minimum threshold requirements for not only chronic lowering of groundwater levels but other 
sustainability indicators at a given site. 
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This GSP uses groundwater levels as a proxy metric for the land subsidence sustainability indicator. There is significant 
correlation between groundwater levels and land subsidence, with land subsidence being driven by a lowering of 
groundwater levels in the aquifer. Further, the use of groundwater levels as a proxy is necessary, given the lack of 
direct monitoring for land subsidence in the Subbasin.  

Land subsidence can only occur if two conditions are met: (1) subsurface materials are dewatered and (2) those 
dewatered subsurface materials are compressible. Historical declines in groundwater levels have not resulted in 
subsidence (see Section 2.2.5), suggesting that subsurface materials in the geologic units historically affected by 
groundwater elevation fluctuations are not compressible. If the basin were to operate within the margin of operational 
flexibility for groundwater levels, future dewatering would continue to occur in the same geologic units historically 
affected by groundwater elevation fluctuations (see Section 2.1.7 for the 5 geologic cross sections of the Subbasin). It 
is anticipated that additional declines in groundwater levels would affect dewatered materials at a depth no deeper than 
205 feet3, at which depth materials are consistent with historical dewatering, which resulted in no known subsidence. 
As a result, projected elevation declines are not expected to result in subsidence, and groundwater level minimum 
thresholds are protective. 

3.2.5.3 Measurable Objectives and Interim Milestones 

As chronic lowering of groundwater levels is used as a proxy for land subsidence, the measurable objectives and 
interim milestones for the land subsidence sustainability indicator are the same measurable objectives and interim 
milestones as the chronic lowering of groundwater levels sustainability indicator found in Section 2.2.    

3.2.6  Depletion of Interconnected Surface Water 

Depletion of interconnected surface water is a reduction in flow or levels of surface water caused by groundwater 
extraction. This reduction in surface water flow or levels, at certain magnitudes or timing, may have adverse impacts 
on beneficial uses of surface water and may lead to undesirable results. Quantification of depletions is relatively 
challenging and requires significant data on both groundwater levels near streams and stage information supported by 
groundwater modeling.  

3.2.6.1 Undesirable Results 

3.2.6.1.1 Description of Undesirable Results 

The undesirable result related to depletions of interconnected surface water is defined in SGMA as: 

Depletions of interconnected surface water that have significant and unreasonable adverse impacts on 
beneficial uses of the surface water. 

The undesirable result for depletions of interconnected surface water in the Eastern San Joaquin Subbasin is depletions 
that result in reductions in flow or levels of major rivers and streams that are hydrologically connected to the basin such 
that the reduced surface water flow or levels have a significant and unreasonable adverse impact on beneficial uses 
of the surface water within the Subbasin over the planning and implementation horizon of this GSP.  

Major rivers and streams that potentially have a hydraulic connection to the groundwater system in certain reaches are 
the Calaveras River, Dry Creek, Mokelumne River, San Joaquin River, and Stanislaus River. Many of the smaller 
creeks and streams are solely used for the conveyance of irrigation water and these systems have not been considered 
in the analysis of depletions.   

                                                           
 
3  Based on deepest groundwater level threshold depth to water at well 02N08E15M002. 
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3.2.6.1.2 Identification of Undesirable Results  

Undesirable results would occur if groundwater extractions depleted interconnected streams and there was not 
sufficient surface water to supply domestic, agricultural, or fish and wildlife demands. An undesirable result would occur 
if depletions resulted in the release of stored surface water to meet fish and wildlife requirements, in the decrease of 
acreage or yield of agriculture crops that have a more senior water right than the groundwater extractor, the reduction 
in availability of surface water for domestic supplies, or potentially the elimination of groundwater dependent 
ecosystems.   

3.2.6.1.3 Potential Causes of Undesirable Results 

Potential causes of undesirable results would include increased groundwater extractions near groundwater dependent 
ecosystems, reduced recharge due to drought, and increased groundwater demand along interconnected corridors. 

3.2.6.1.4 Potential Effects of Undesirable Results 

If depletions of interconnected surface water were to reach levels causing undesirable results, effects could include 
reduced flow and stage within rivers and streams in the Subbasin to the extent that insufficient surface water would be 
available to support diversions for agricultural uses, diversions for urban uses, or to support regulatory environmental 
requirements. This could result in increased groundwater production, changes in irrigation practices and crops grown, 
and could cause adverse effects to property values and the regional economy. Reduced flows and stage, along with 
potential associated changes in water temperature, could also negatively impact aquatic species in the rivers and 
streams. Such impacts are tied to the inability to meet minimum flow requirements, which are defined for the 
Mokelumne, Stanislaus, and San Joaquin Rivers, which, in turn, are managed through operations at Camanche Dam, 
Woodbridge Dam, New Melones, and other reservoirs.  

3.2.6.2 Minimum Thresholds 

This GSP uses groundwater level minimum thresholds as a proxy for the depletion of interconnected surface water 
sustainability indicator. As such, the minimum thresholds for the interconnected surface water sustainability indicator 
are the same as the minimum thresholds for the chronic lowering of groundwater levels sustainability indicator.    

GSP regulations allow GSAs to use groundwater levels as a proxy metric for any sustainability indicator, provided the 
GSP demonstrates that there is a significant correlation between groundwater levels and the other metrics. The 
following approach from DWR is used to justify the proxy metric (CA DWR, 2017): 

Demonstrate that the minimum thresholds and measurable objectives for chronic declines of groundwater 
levels are sufficiently protective to ensure significant and unreasonable occurrences of other sustainability 
indicators will be prevented. In other words, demonstrate that setting a groundwater level minimum 
threshold satisfies the minimum threshold requirements for not only chronic lowering of groundwater levels 
but other sustainability indicators at a given site. 

To use the minimum thresholds for chronic lowering of groundwater levels as a proxy for interconnected surface water, 
the stream depletions which would occur when undesirable results for groundwater levels are reached must not be 
significant and unreasonable.  

Current or historical issues associated with the depletion of interconnected surface water were not indicated to be 
significant and unreasonable based on discussions at GWA Board, Advisory Committee, and Workgroup meetings and 
through input from GSA staff. Based on this input, it was assumed that historical conditions are protective of beneficial 
uses related to interconnected surface water. Therefore, the historical depletions simulated by ESJWRM’s historical 
calibration (documentation in Appendix 3-A) are assumed to have no associated undesirable results. If groundwater 
levels were to fall lower than historical levels, there is an associated level of additional depletions that would occur, 
quantified below. 
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The ESJWRM was used to estimate the volume of depletions associated with groundwater levels that would be 
classified as undesirable results (non-dry year pairings where 25 percent or more wells fall below their minimum 
thresholds). The sustainable conditions scenario (see Section 2.3.6) does not result in groundwater level undesirable 
results, but the projected conditions scenario (see Section 2.3.4.3) does result in groundwater level undesirable results. 
The additional stream losses that occurred in the projected conditions scenario compared to the historical calibration 
are estimates of depletions as they can be linked directly to simulated increases in groundwater pumping. The 
additional depletions in the projected conditions scenario are 50,000 acre-feet per year (AF/year), which is 
approximately 1 percent of total stream outflows from the Eastern San Joaquin Subbasin. As the reduction in total 
stream flows is small, no impact is expected to the beneficial users of interconnected surface water in the Subbasin. 
Depletions greater than an increase of 50,000 AF/year would not occur because at this point the sustainability indicators 
for groundwater elevations would be triggered and would be protective of any further depletions. Therefore, 
groundwater level thresholds are protective of the depletion of interconnected surface water.  

3.2.6.3 Measurable Objectives and Interim Milestones 

As chronic lowering of groundwater levels is used as a proxy for depletions of interconnected surface water, the 
measurable objectives and interim milestones for the depletion of interconnected surface water sustainability indicator 
are the same as the measurable objectives and interim milestones for the chronic lowering of groundwater levels 
sustainability indicator.    
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4. MONITORING NETWORKS 

Monitoring networks in the Eastern San Joaquin Subbasin are dedicated to monitoring short-term, seasonal, and 
long-term trends in sustainability indicators. There are four networks: a broad network for water levels, a representative 
network for water levels, a broad network for water quality, and a representative network for water quality. These 
monitoring networks are tools for the Groundwater Authority (GWA) and will allow the GWA to compile data on key 
sustainability indicators and monitor groundwater trends on a variety of temporal and spatial scales. The objective of 
these monitoring networks is to detect undesirable results in the basin as described in Chapter 3: Sustainable 
Management Criteria of this GSP. The data and trends will allow the GWA to detect changes in basin conditions, meet 
sustainability goal, avoid minimum thresholds, and evaluate the effectiveness of projects and management actions 
implemented. Ultimately, the monitoring network and associated data will guide decisions to prevent undesirable results 
occurring within the GSP implementation timeframe. Other objectives of the monitoring networks, as defined by the 
Department of Water Resources (DWR), include: 

• Demonstrate progress toward achieving measurable objectives described in the Plan 

• Monitor impacts to the beneficial uses or users of groundwater 

• Monitor changes in groundwater conditions relative to measurable objectives and minimum thresholds 

• Quantify annual changes in water budget components 

The monitoring networks are intended to monitor for chronic lowering of groundwater levels, degraded water quality, 
and seawater intrusion. As discussed in Chapter 3: Sustainable Management Criteria, the following sustainability 
indicators will be evaluated using groundwater levels as a proxy: reduction in groundwater storage, land subsidence, 
and depletion of interconnected surface water. 

The schedule and costs associated with monitoring and implementation will be discussed in Chapter 7: Plan 
Implementation of the GSP. 

4.1  MONITORING NETWORK FOR CHRONIC LOWERING OF GROUNDWATER LEVELS 

This section provides information on how the groundwater level monitoring networks were developed, criteria for 
selecting dedicated monitoring wells, monitoring frequency, spatial density, and summary protocols. The two networks 
that collect data for groundwater levels include: 

• Representative Monitoring Network – These wells will be used to monitor sustainability in the Subbasin. 
These wells are used to determine compliance with minimum thresholds and measurable objectives for the 
groundwater level sustainability indicator.  

• Broad Monitoring Network – Additional wells are included as part of the broad monitoring network to collect 
additional information and to maintain a robust network for evaluation. Wells part of the broad monitoring 
network are not used to determine compliance with minimum thresholds or measurable objectives.  

4.1.1 Representative Monitoring Network for Groundwater Levels 

Representative monitoring wells represent overall conditions in production zone in the basin and are located in areas 
that indicate the long term, regional changes in its vicinity. Table 4-1 identifies and summarizes the 20 representative 
monitoring wells for groundwater levels. Well locations were shown previously in Chapter 3: Sustainable Management 
Criteria.  
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Table 4-1: Representative Monitoring Wells for Groundwater Levels 

Local Well ID CASGEM Site Code 
Monitoring 

Agency 
Well 

Depth (ft.) 

Screen 
Interval in 

ft. bgs  
(ft. MSL) 

Measurement 
Period (years) 

Measurement 
Count 

Swenson-3 380067N1213458W003 San 
Joaquin 
County 
(SJC) 

204 194–204  
(-190 to -

200) 

2014–2018 10 

01S09E05H002 378824N1210000W001 SJC 256 148–256 
(-41 to -149) 

1991–2018 47 

Burnett (OID4) 377909N1208675W001 Stanislaus 
County 

501 168–249 
(21 to -60) 

2005–2019 26 

02N07E03D001 380578N1212017W001 SJC 484 130–484 
(-74 to -428) 

1990–2018 49 

04N07E20H003M 381843N1212261W001 SJC 180 164–180 
(-87to -103) 

1972–2019 103 

02S07E31N001 377136N1212508W001 SJC Unknown* Unknown* 1991–2018 45 

02S08E08A001 377810N1211142W001 SJC 180 50–180 
(22 to -108) 

1991–2018 47 

01N07E14J002 379316N1211665W001 SJC 556 168–556 
(-116 to -

504) 

1991–2018 47 

01N09E05J001 379661N1210011W001 SJC 750 100–750 
(56 to -594) 

2011–2018 12 

02N07E29B001 379976N1212308W001 SJC 202 130–202 
(-88 to -160) 

1989–2018 41 

02N08E15M002 380206N1210943W001 SJC Unknown* Unknown* 2011–2013 5 

03N07E21L003 380909N1212153W001 SJC Unknown* Unknown* 1991–2013 39 

03N06E05N003 381317N1213524W001 SJC 292 252–292 
(-225 to -

265) 

1991–2018 44 

04N05E36H003 381559N1213727W001 SJC 112 50–112 
(-27 to -89) 

1971–2018 88 

04N05E24J004 381816N1213723W001 SJC 190 150–190 
(-128 to -

168) 

1991–2018 47 

#3 Bear Creek n/a LCSD 780 0–780 
(96 to -684) 

2011–2018 23 

Lodi City Well #2 n/a City of Lodi 315 109–310 
(-57 to -258) 

1927–2015 89 

Hirschfeld (OID8) n/a Stanislaus 
County 

408 88–179 
(44 to -47) 

2005–2016 23 

Well 18 n/a City of 
Manteca 

350 109–349 
(-65 to -305) 

1997–2018 65 

01S10E26J001M 378163N1208321W001 CASGEM Unknown* Unknown* 1950–2019 104 
*  Indicates wells are voluntarily monitored as part of the California Statewide Groundwater Elevation Monitoring (CASGEM) program 

and monitoring agency is not required to provide well depth or screen interval information 
Note: Wells with CASGEM Site Codes listed as n/a for “not applicable” are not available in the CASGEM database.  
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Representative groundwater level sites were selected by several different criteria. These include: 

1. Adequate Spatial Distribution – Representative monitoring does not require the use of all wells that are 
spatially “clumped” together within a portion of the Basin. Adequately spaced wells will provide greater Basin 
coverage with fewer monitoring sites.   

2. Robust and Extensive Historical Data – Representative monitoring sites with longer and more robust 
historical data provide insight into long-term trends that can provide information about groundwater conditions 
through varying climatic periods such as droughts and wet periods. Historical data may also show changes in 
groundwater conditions through anthropogenic effects as well. While some sites chosen may not have 
extensive historical data, they may still be selected because there are no wells nearby with longer records. 

3. Increased Density in Heavily Pumped Areas – Selection of additional wells in heavily pumped areas such 
as in the central portion of the Basin and other agriculturally intensive areas will provide additional data where 
the most groundwater change occurs.  

4. Increased Density near Areas of Geologic, Hydrologic, or Topologic Uncertainty – Having a greater 
density of representative wells in areas of uncertainty, such as around faults or large elevation gradients, may 
provide insightful information about groundwater dynamics to improve management practices and strategies.  

5. Wells with Multiple Depths – The utilization of wells with different screen intervals is important to collect data 
on the groundwater conditions at different elevations within the aquifer. This can be achieved by using wells 
with different screen depths that are close to one another, or by using multi-completion wells.  

6. Consistency with BMPs – Using published Best Management Practices (BMPs) provided by DWR will 
promote consistency across all basins and promote compliance with established regulations.  

7. Adequate Well Construction Information – Well information such as perforation depths, construction date, 
and well depth should be considered and encouraged when considering wells to be included. 

8. Professional Judgement – Professional judgement is used to make the final decision about each well, 
particularly when more than one suitable well exists in an area of interest. 

9. Maximum Coverage – Any monitoring network well that was suitable for use in the representative network 
was used to maximize spatial and vertical density of monitoring. 

4.1.2 Broad Monitoring Network for Groundwater Levels  

The broad monitoring network includes 107 wells which will monitor groundwater levels as part of the broad monitoring 
network (see Figure 4-1). These wells are not used to determine compliance with the measurable objectives and 
minimum thresholds. Wells that are part of the broad monitoring network will collect groundwater level data for 
informational purposes and will help maintain a robust groundwater level monitoring network. Data from this network 
will be available through the Data Management System (see Chapter 5) and will be reported in Annual Reports to 
DWR.  

The 76 wells included in the broad monitoring network are primarily wells used in CASGEM, a monitoring program that 
has tracked seasonal long-term groundwater elevation trends in the Subbasin since 2009. CASGEM wells were 
selected to be included in the broad monitoring network for groundwater level monitoring based on three key 
qualifications:  

1. Existing data source with a historical data record;  

2. Provides reliable, consistent data with repeatable data collection methods; and 
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3. Many wells are new, having been constructed within the past 10 years when the CASGEM program was 
enacted.  

The broad monitoring network also includes 16 nested and/or clustered wells monitored as part of the CASGEM 
program and/or by the USGS. These 16 wells were selected to be included in the broad monitoring network for 
groundwater levels for the following reasons:   

1. Existing data source with a historical data record;  

2. Many wells are new, having been constructed within the past 10 years when the CASGEM program was 
enacted; 

3. Construction details, including total depth, hole depth, and screen intervals, for these wells are widely 
available;  

4. Wells are screened at multiple depths and can provide data for many depths; and 

5. Nested and/or clustered wells can be used for collected of vertical gradients, which will be valuable in 
characterizing the groundwater conditions 

The broad monitoring network also includes 15 identified local water quality wells that are included as part of the 
groundwater water quality monitoring network (located near cities of Stockton, Lodi, and Manteca, and San Joaquin 
County’s Flag City wells) will be monitored for groundwater levels as part of the broad monitoring network for 
groundwater levels. See Appendix 4-A for additional information on the wells in the broad monitoring network for 
groundwater levels. 
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Figure 4-1: Broad Monitoring Network for Groundwater Levels 
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Table 4-2 provides the breakdown on type of wells included in the broad monitoring network for groundwater levels. 

 

Table 4-2: Groundwater Level Monitoring Wells in the Broad Monitoring Well Network 

Well Type 
Number of Wells Selected for  

Broad Monitoring Network 

CASGEM  76 

Existing Clustered and/or Nested Wells 16 

Identified Local Water Quality Wells 15 

Total  107 

4.1.3 Monitoring Protocols for Groundwater Level Data Collection and Monitoring 

Groundwater monitoring protocols are essential to producing quality data measurements and protecting the water 
quality of monitoring wells. Existing protocol resources include DWR’s Groundwater Elevation Monitoring Guidelines 
(CA DWR, 2010a) and USGS’s National Field Manual for the Collection of Water Quality Data (USGS, 2015). Protocols 
are established to improve consistency in data and ensure comparable methodologies.  

Typical groundwater level measurement equipment used by agencies include electric sounders, data loggers, steel 
tapes, and air gauges. Regardless of the instrumentation used in the field, each groundwater level data measurement 
must include: well identification number, measurement date, reference point and land surface elevation, depth to water, 
method of measuring water depth, measurement quality codes, any observations on well conditions (i.e., condition of 
surface seal, accessibility issues, obstructions within the wells, etc.), and measurement to the base of the well (total 
well depth).  

DWR released a BMP for monitoring protocols, in the Best Management Practices for the Sustainable Management of 
Groundwater Monitoring Protocols, Standards, and Sites (CA DWR, 2016a). The monitoring protocols described in 
DWR’s BMP recommend that groundwater level measurements are taken in a manner to ensure data are:  

• Taken from the correct location, well ID, and screen interval depth 

• Accurate and reproducible 

• Representative of conditions that inform appropriate basin management data quality objectives 

• Recorded with all salient information to correct, if necessary, and compare data 

• Handled in a way that ensures data integrity.  

• Taken using a CASGEM-approved water-level measurement methods to ensure consistency across 
measurements. Methods include: 

o Establishing a reference point 

o Using one of four approved methods (steel tape, electric sounding tape, sonic water-level meter, or 
pressure transducer) to measure groundwater levels 

Existing wells, monitored under the CASGEM program, already use these procedures in the collection of groundwater 
level data. These protocols and existing resources will be used when possible in data monitoring and collection in 
support of this GSP. 
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4.1.4 Frequency and Timing of Groundwater Level Monitoring 

Representative monitoring network wells for groundwater levels will be monitored quarterly, and those in the broad 
monitoring network will be monitored semi-annually in March and October to capture the seasonal high and low 
groundwater levels and to avoid interference from pumping wells during irrigation season.  

Frequency of groundwater level monitoring is cited in the Draft Monitoring Networks and Identification of Data Gaps 
Best Management Practice (CA DWR, 2016b) which presents guidance on monitoring frequency based on the type of 
monitoring, aquifer type, confinement, recharge rate, hydraulic conductivity, and withdrawal rate. While semi-annual 
monitoring is required for groundwater levels, DWR guidance recommends monthly sampling of groundwater levels for 
the Eastern San Joaquin Subbasin based on aquifer type, volume of long-term aquifer withdrawals, and recharge 
potential. Sampling frequencies were developed based on this guidance in combination with a consideration of 
sampling costs.  

A quarterly monitoring frequency for representative monitoring wells, and a semi-annual monitoring frequency for the 
broad monitoring network, will generate data that is useful for monitoring for the long term, regional trends in 
groundwater level conditions. These measurements are also valuable for local groundwater management and for 
investigating local pumping’s effects on nearby wells. This frequency meets the goal of a successful monitoring 
schedule which provides enough data to adequately interpret changes in groundwater levels and fluctuations over 
short- and long-term periods as these fluctuations could be the result of storm events, droughts, or other climatic 
variations, seasons, and anthropogenic activities.  

4.1.5 Spatial Density of Groundwater Level Monitoring Network 

The goal of the groundwater level monitoring network is to provide adequate spatial coverage within the Subbasin. 
This includes the ability to monitor and identify groundwater changes across the basin through time. The spatial location 
of monitoring wells in the networks were based on proximity to other monitoring wells and ensuring adequate coverage 
near other prominent features such as faults or production wells. Monitoring wells in close proximity to active pumping 
wells could be influenced by groundwater withdrawals, thus skewing static level monitoring.  

To achieve a suitable monitoring network density, DWR recommends selecting existing, dedicated groundwater 
monitoring wells with known construction information over production wells to incorporate into the network. When 
deciding on the number of groundwater wells to be monitored in a basin to adequately represent static water levels 
(and corresponding elevations), the following factors should be considered:  

• Known hydrogeology of the basin 

• Slope of the groundwater table or potentiometric surface  

• Existence of high-volume production wells and the frequency of their use  

• Availability of easily accessible monitoring wells 

In 2010, DWR released Groundwater Elevation Monitoring Guidelines, which discusses the selection and requirements 
for new wells to be incorporated into groundwater level monitoring networks (CA DWR, 2010a). The recommended 
network density ranges from 0.2 to 10 groundwater monitoring wells per 100 square miles depending on local pumping 
rates. The Subbasin is approximately 1,195 square miles. Based on the recommendations by DWR, the number of 
monitoring wells for the Eastern San Joaquin Subbasin should range from 2.4 to 119.5 wells per 100 square miles, as 
summarized in Table 4-3. 
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Table 4-3: DWR Monitoring Well Density Recommendations 

Reference 
Monitoring Well Density 
(wells per 100 sq. miles) 

Recommended No. of 
Monitoring Wells in the 

Subbasin 

Heath (1976) 0.2 – 10 2.4 – 119.5 

Sophocleous (1983) 6.3 75.9 

Hopkins (1994)   

Basins pumping more than 10,000 AF/year per 
100 miles 

4.0 47.8 

 

Spatial density of the groundwater level monitoring network was calculated for both the representative monitoring 
network and the broad monitoring network, as summarized in Table 4-4. The density of the representative monitoring 
network is 1.7 wells per 100 square miles, a total of 20 monitoring wells, which falls into the lower to mid range of 
DWR’s recommendations. However, in combination with the broad monitoring network, a total of 127 wells are 
monitored for groundwater levels (approximately 11 wells per 100 square miles), which exceeds DWR’s 
recommendations.  

Table 4-4: Groundwater Level Monitoring Network Density  

Monitoring Network No. of Wells 
Well Density  

(Wells per 100 sq. miles) 

Representative Monitoring 
Network 

20 1.7 

Broad Monitoring Network  107 9.0 

Combined Representative 
Monitoring Network and Broad 

Monitoring Network 

127 10.6 

4.2  MONITORING NETWORK FOR REDUCTION IN GROUNDWATER STORAGE  

As described in Chapter 3: Sustainable Management Criteria, groundwater levels will be used as a proxy for the 
reduction in groundwater storage sustainability indicator. As such, sustainable management criteria for groundwater 
storage will be monitored through the groundwater levels monitoring networks, described in Section 4.1.  

4.3  MONITORING NETWORKS FOR DEGRADED WATER QUALITY 

Groundwater quality monitoring is conducted through both representative and broad groundwater well monitoring 
networks. This section will provide information on how the monitoring networks were developed, criteria for selecting 
dedicated monitoring wells, monitoring frequency, spatial density, and summary protocols.  

The representative monitoring network are used to determine compliance with minimum thresholds and measurable 
objectives developed for the degraded water quality sustainability indicator. The broad monitoring network includes 
additional wells to maintain a robust network for evaluation and information collection. Wells that are part of the broad 
monitoring network are not used to determine compliance with minimum thresholds or measurable objectives. 

Monitoring networks monitoring for water quality will test for total dissolved solids (TDS), cations and anions, arsenic, 
and field parameters including pH, electrical conductivity (EC), and temperature. Arsenic will be monitored for 
informational purposes and to track trends in arsenic concentrations. The Groundwater Sustainability Plan (GSP) does 
not include sustainability goals, measurable objectives, or minimum thresholds for arsenic. 
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4.3.1 Representative Monitoring Network for Groundwater Quality  

Ten representative monitoring wells were selected for monitoring groundwater quality. These wells are currently 
monitored and managed by City of Manteca, Cal Water, City of Stockton, and San Joaquin County. Table 4-5 identifies 
and summarizes the agencies with the 10 representative monitoring wells selected for the groundwater quality 
monitoring network, which was shown previously in Figure 3-3 (Chapter 3: Sustainable Management Criteria). 

   

Table 4-5: Representative Monitoring Network Wells for Water Quality 

Well ID Monitoring Agency 
Well 

Depth 
(ft.) 

Screen 
Interval 

(ft.) 

Current 
Condition 

Average TDS 
(2015 – 2018) 

(mg/L) 

Measurement 
Period 
(years) 

Measurement 
Count 

Well 1 
San Joaquin County 
(Flag City) 

170 120 – 170 500 2008 - 2018 8 

Well 2 
San Joaquin County 
(Flag City) 

180 130 – 180 510 2008 – 2016 7 

Well 3 
San Joaquin County 
(Flag City) 

Unknown Unknown 510 2013 - 2016 3 

Stockton 10R City of Stockton Unknown 177 – 277 322 1998 - 2018 6 

Stockton 28 City of Stockton Unknown 178 – 278 350 1998 - 2018 6 

Stockton 
SSS8 

City of Stockton 
Unknown 

177 - 277 370 
1998 - 2018 

4 

Well 15 City of Manteca Unknown 81 – 181 300 1998 - 2018 7 

Well 16 City of Manteca Unknown 80 – 180 - 1998 - 2018 6 

Well 17 City of Manteca Unknown 97 - 197 - 1998 - 2018 6 

119-075-01 Cal Water 580 176 – 276 300 1979 - 2018 15 

Representative monitoring wells were selected based on their ability to represent conditions in the basin and indicate 
long-term, regional changes in groundwater quality conditions. Groundwater Sustainability Agencies (GSAs) in areas 
affected by high TDS levels identified wells to be used as representative monitoring wells that met the following criteria:  

1. Adequate Spatial Distribution – Historically, high TDS concentrations have occurred in the western portion 
of the Subbasin, near the San Joaquin River and urban areas; as such, the majority of representative 
monitoring wells are located in the western half of the Subbasin. Monitoring wells are located both within areas 
of high TDS concentrations, to observe and monitor TDS trends, and adjacent to high TDS areas, to observe 
potential TDS movement. 

2. Extensive Historical Data – Wells with longer records of TDS monitoring were preferentially selected over 
wells with short or sporadic records. Monitoring wells with historical TDS records provide insight on long-term 
trends and the groundwater condition responses to varying climatic periods such as droughts and wet periods 
and/or anthropogenic effects.  

3. A Range of TDS Concentrations – Wells with historically “low” TDS concentrations near areas with high 
salinity were looked at to alert a change in groundwater quality conditions and a possible migration of salinity.  

4. Known Well Construction Information – Wells with known construction data, including total depth, screen 
intervals, and construction date, were preferred. Knowledge of the depth at which water quality measurements 
are taken would better describe the representative conditions of specific portions of the aquifer. 
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5. Current TDS Monitoring Program – Wells currently monitored for TDS were preferred over wells not 
currently monitored for water quality constituents. These wells are already equipped with monitoring 
equipment and have protocols underway to ensure accurate and consistent measurements and represent a 
current asset for the Subbasin that can be further utilized.  

6. Consistency with BMPs – DWR’s published BMPs were used as guidance documents to ensure consistency 
across all basins and ensure compliance with established regulations.  

7. Professional Judgement – Professional judgement was used to make the final decision about each well, 
particularly when more than one suitable well exists in an area of interest. 

4.3.2 Broad Monitoring Network for Groundwater Quality  

In addition to the representative monitoring network wells, 21 additional wells will monitor groundwater quality as part 
of the broad monitoring network (see Figure 4-2). The purpose of including these wells in the broad monitoring network 
is to better monitor for potential spread of salinity and to maintain a robust network for evaluation as part of 5-year GSP 
updates. These wells are not used to determine compliance with the measurable objectives or minimum thresholds. 
These 21 wells overlap with the broad monitoring network for groundwater levels. Data from this network will be 
available through the Data Management System (see Chapter 5) and will be reported in Annual Reports to DWR.  

The broad monitoring network for water quality includes 5 identified local water quality wells and 16 clustered/nested 
wells that are also monitored for groundwater levels in the broad monitoring network for groundwater levels (Section 
4.1.2). Table 4-6 identifies the wells included in the broad monitoring network for water quality.  
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Figure 4-2: Broad Monitoring Network for Groundwater Quality  
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Table 4-6: Wells in the Broad Monitoring Network for Groundwater Quality 

Identified Local Water Quality Monitoring Wells Clustered and/or Nested Wells 

Well ID 
Monitoring 

Entity 
Well Depth (ft.) Well ID 

Monitoring 
Entity 

Screen Interval 
(ft.) 

119-059-01 Cal Water 520 Lodi MW - 21 City of Lodi 
(66–76) 

(92–102) 
(118–128) 

119-069-01 Cal Water 530 Lodi MW – 24  City of Lodi 
(95.5–105.5) 

(60–70) 
(114–124) 

Lodi Well #5 City of Lodi 230 Lodi MW – 25 City of Lodi 
(86–96) 

(148–158) 

Lodi Well #7 City of Lodi 422 Lodi SMW – 1 City of Lodi 
(105–115) 
(200–210) 

Lodi Well #11R City of Lodi 465 Lodi WMW – 1 City of Lodi 
(195–205) 
(140–150) 
(232–242) 

   Lodi WMW – 2 City of Lodi 

(179–189) 
(204–214) 
(231–241) 
(283–293) 

   CCWD 04-06 CCWD Unknown 
   CCWD 010-012 CCWD Unknown 

   Sperry Well SJCFCWCD 
(114–124) 
(262–282) 
(440–460) 

   STK – 1 SJCFCWCD 

(58–68) 
(220–240) 
(360–380) 
(520–540) 
(860–880) 

   STK – 2  SJCFCWCD 

(200–220) 
(280–300) 
(520–540) 
(615–635) 

   STK – 4 SJCFCWCD 
(200–220) 
(340–360) 
(540–560) 

   STK – 5 SJCFCWCD 
(210–230) 
(410–430) 
(560–580) 

   STK – 6 SJCFCWCD 
(240–260) 
(450–470) 
(540–560) 

   STK – 7 SJCFCWCD 

(145–165) 
(270–295) 
(415–435) 
(545–565) 

   
Swenson Gold 
Course 

SJCFCWCD 
(482–502) 
(294–314) 
(194–204) 
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4.3.3 Monitoring Protocols for Groundwater Quality Data Collection and Monitoring 

Groundwater quality data sampling protocols are based on DWR’s Best Management Practices for the Sustainable 
Management of Groundwater Monitoring Protocols, Standards, and Sites (CA DWR, 2016a), which cites the USGS’s 
1995 publication Ground-Water Data-Collection Protocols and Procedures for the National Water-Quality Assessment 
Program: Collection and Documentation of Water-Quality Samples and Related Data (USGS, 1995). The BMP 
recommends groundwater quality monitoring protocols and also recommends using the USGS National Field Manual 
for the Collection of Water Quality Data (USGS, 2015) for additional protocols. These publications include protocols for 
equipment selection, setup, use, field evaluation, sample collection techniques, sample handling, and sample testing.  

Groundwater quality sampling protocols recommended in the BMP include ensuring that:  

• Groundwater quality data are taken from the correct location 

• Groundwater quality data are accurate and reproducible 

• Data represents conditions that inform appropriate basin management and are consistent with the data 
quality objectives 

• Data are handled in a way that ensures data integrity 

• All salient information is recorded to normalize, if necessary, and compare data  

As a quality assurance measure, an operating standard will be developed to ensure data integrity. See Chapter 7: Plan 
Implementation for additional information on monitoring plan implementation.  

4.3.4 Frequency and Timing of Groundwater Quality Monitoring  

Groundwater quality measurements will be collected semi-annually for both the representative monitoring network wells 
and the broad monitoring network wells.  

Although DWR does not provide specific recommendations on the frequency of monitoring for TDS, concentrations of 
groundwater quality, especially salinity, do not fluctuate significantly throughout a year to require multiple samples per 
year. No existing monitoring wells were found to be monitored continuously for groundwater quality (such monitoring 
is typically performed only for EC and temperature), nor were there agencies that reported ongoing, non-regulatory, 
regularly scheduled groundwater quality monitoring programs.   

Table 4-7 identifies the historical frequency of groundwater quality monitoring conducted for local water quality wells 
by each monitoring agency. 
 

Table 4-7: Historical Groundwater Quality Monitoring at Identified Local Water Quality Wells 

Agency Data Record 
Historical Monitoring 
Frequency (Approx.) 

Cal Water 1979 - 2018 Approx. every 3 years 

City of Lodi 2008 - 2018 Approx. every 3 years1 

City of Manteca 1975 - 2017 Monthly 

City of Stockton 1989 - 2016 Quarterly 

San Joaquin County – Flag City 2009 - 2017 Annually 
1 TDS has not been regularly monitored at sites around the White Slough Water Pollution 

Control Facility.  
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4.3.5 Spatial Density of Groundwater Quality Monitoring Wells 

DWR’s Monitoring Networks and Identification of Data Gaps BMP states “The spatial distribution must be adequate to 
map or supplement mapping of known contaminants” (CA DWR, 2010b). The goal of the groundwater quality 
monitoring network is to adequately cover the Subbasin to accurately characterize salinity concentrations and trends. 
This includes both spatial coverage and temporal coverage in order to identify changes in groundwater quality over 
time.  

DWR’s Monitoring Networks and Identification of Data Gaps BMP identifies different sources and calculations for 
establishing monitoring network densities on a Subbasin-specific case (CA DWR, 2010b). These density calculations 
and guidance are summarized in Table 4-3. The spatial density of the groundwater quality monitoring network was 
calculated for both the representative monitoring network and the broad monitoring network, as summarized in Table 
4-8. A total of 10 monitoring wells comprise the representative monitoring network; a density of 0.8 wells per 100 square 
miles. The density of the broad monitoring network, a total of 21 monitoring wells, is 1.2 wells per 100 square miles. 
The total number of wells and monitoring network densities meet DWR’s recommendations, identified in Table 4-3.  

Table 4-8: Groundwater Quality Monitoring Network Density  

Monitoring Network No. of Wells 
Well Density (Wells 
per 100 sq. miles) 

Representative Monitoring Network 10 0.8 

Broad Monitoring Network 21 1.2 

Combined Representative Monitoring Network 
and Broad Monitoring Network 

31 2.6 

4.4 MONITORING NETWORK FOR SEAWATER INTRUSION 

The seawater intrusion monitoring network uses the same monitoring wells and monitoring strategies as the 
groundwater quality representative monitoring network. Chloride concentrations will be monitored at the degraded 
water quality representative monitoring networks wells to develop a chloride isocontour line (see Section 3.2.4.2 in 
Chapter 3: Sustainable Management Criteria).  

4.5 MONITORING NETWORK FOR LAND SUBSIDENCE 

As described in Chapter 3: Sustainable Management Criteria, groundwater levels will be used as a proxy for the land 
subsidence sustainability indicator. As such, sustainable management criteria for land subsidence will be monitored 
through the groundwater levels monitoring network, described in Section 4.1.  

4.6 MONITORING NETWORK FOR DEPLETION OF INTERCONNECTED SURFACE WATERS 

As described in Chapter 3: Sustainable Management Criteria, groundwater levels will be used as a proxy for the 
depletion of interconnected surface water sustainability indicator. As such, sustainable management criteria for 
interconnected surface water will be monitored through the groundwater levels monitoring network, described in 
Section 4.1.  

4.7 DATA GAPS  

Groundwater level monitoring data gaps exist in areas where data is limited. Specifically, areas of high data needs 
include monitoring near streams, Subbasin boundaries, and the central area of groundwater depression. Additionally, 
areas without multiple completion wells present limitation to information collection. Additional sampling taken within 
these identified areas will provide more information about groundwater levels and trends in the indicated locations.   

Groundwater quality monitoring data gaps have three components: 
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1. Spatial Distribution: Monitoring wells are mainly focused in the western portion of the Subbasin, as this area 
has historically had the highest concentrations of TDS. Additional sampling performed within these identified 
areas will provide more information about salinity in the indicated locations.  

2. Well construction data: The majority of groundwater quality monitoring wells are screened in intervals 
between 100 to 300 feet bgs. Only one well is screened below this interval, to a depth of 467 feet bgs. Both 
deeper and shallower groundwater quality monitoring wells are needed to better understand the spatial 
distribution of salinity concentrations in the Subbasin.   

3. Monitoring Frequency: Temporally, groundwater quality monitoring occurs at different frequencies across 
the Subbasin, dependent on the monitoring agency responsible (summarized in Table 4-7). The groundwater 
quality monitoring network under the GSP will utilize a standardized, quarterly monitoring schedule to ensure 
all wells are sampled regularly.  

4.7.1 Plan to Fill Data Gaps 

Data gaps will be filled by leveraging existing wells and by constructing new wells through Technical Support Services 
(TSS) funding, future grant funding, and GSA funding. In total, there are 12 proposed new monitoring well sites (shown 
in Figure 4-3 in orange); these wells will also be measured for groundwater levels and groundwater quality. Two of 
these wells will be built using funding awarded to the Subbasin by DWR’s TSS program. The TSS program provides 
support to GSAs during GSP development. The two new wells drilled using DWR’s TSS funding will improve the density 
and sampling frequency for groundwater quality monitoring within data gap areas. The remaining ten wells will be 
funded by the GWA. The new wells are distributed throughout the Subbasin and increase coverage near streams, 
Subbasin boundaries, and in the central area of groundwater depression. Two recommended monitoring locations are 
adjacent to Dry Creek, to provide data relevant to potential surface water depletions and subsurface flows across the 
Subbasin boundary to the Cosumnes Subbasin to the north. Relevant data from these and other wells will be shared 
with Cosumnes Subbasin GSAs and parallel efforts will be coordinated.  

The DWR’s USGS National Field Manual for the Collection of Water Quality Data (CA DWR, 2010c) will be used as a 
guide for collection of wells, well locations, and collection of reliable data, as recommended by DWR’s BMP. 
Requirements are summarized in Table 4-9. The DWR’s California Well Standards, Bulletin 74-81 and 74-90 will be 
used as references for guidance for construction of new monitoring well installation, per DWR’s Best Management 
Practices for the Sustainable Management of Groundwater Monitoring Protocols, Standards, and Sites (CA DWR, 
2016a).  
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Figure 4-3: Proposed New Monitoring Well Locations (Shown in Orange) 
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Table 4-9: Considerations for Well Selection and Well Installation 

Well Location 

• Location conforms to the study’s network design for areal and depth distribution. 

• Land-use/land-cover characteristics, if relevant, are consistent with study objectives. 

• Site is accessible for equipment needed for well installation and sample collection. 

Hydrogeologic Unit(s) 

• Hydrogeologic unit(s) that contribute water to the well can be identified. 

• Depth and thickness of targeted hydrogeologic unit(s) are known or can be determined. 

• Yield of water is adequate for sampling (typically, a minimum of 1 gallon (3.785 liters) per minute). 

Well Records, Description, Design, Materials, and Structure 

• Available records (for example, logs of well drilling, completion, and development) have sufficient information to 
meet the criteria established by the study. 

• Borehole or casing/screen diameter is adequate for equipment. 

• Depth to top and bottom of sample-collection (open or screened) interval is known (to determine area 
contributing water to well). 

• Length of well screen is proportional to the vertical and areal scale of investigation. 

• Well has only one screened or open interval in one aquifer, if possible. (Packers can be used to isolate the 
interval of interest, but packers might not completely isolate zones in unconsolidated or highly fractured aquifers. 
If packers are used, materials of construction must be compatible with analytes to be studied.) 

• Top of well screen is several feet below mean annual low-water table to reduce chances of well going dry and to 
avoid sampling from unsaturated intervals. 

• Filter pack is of a reasonable length (a long interval compared with length of screened or open interval usually 
results in uncertainty as to location of the source of water to well). 

• Well-construction materials do not leach or sorb substances that could alter ambient target-analyte 
concentrations. 

• Well-structure integrity and communication with the aquifer are sound. (Checks include annual depth-to-bottom 
measurements, borehole caliper and downhole-camera video logs, and aquifer tests.) 

Pump Type, Materials, Performance, and Location of Sampler Intake 

• Supply wells have water-lubricated turbine pumps rather than oil-lubricated turbine pumps. (Avoid suction-lift, jet, 
or gas-contact pumps, especially for analytes affected by pressure changes, exposure to oxygen, or that 
partition to a gas phase.) 

• Pump and riser-pipe materials do not affect target-analyte concentrations. 

• Effects of pumping rate on measurements and analyses have been or will be evaluated. 

• Samples intake is ahead of where water enters treatment systems, pressure tanks, or holding tanks. 
Source: National Field Manual for the Collection of Water-Quality Data (USGS, 2015) 
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5. DATA MANAGEMENT SYSTEM 

This chapter includes the Data Management System Section that satisfies § 352.6 of the Sustainable Groundwater 
Management Act Regulations. This section contains three main subsections: 

• Overview of the Eastern San Joaquin Subbasin Data Management System 

• Functionality of the Data Management System 

• Data Included in the Data Management System 

5.1  OVERVIEW OF THE EASTERN SAN JOAQUIN SUBBASIN DATA MANAGEMENT SYSTEM  

The Eastern San Joaquin Subbasin Data Management 
System (DMS) is implemented using the Opti platform. 
The DMS serves as a data sharing portal to enable 
utilization of the same data and tools for visualization and 
analysis to support sustainable groundwater management 
and transparent reporting of data and results. 

The DMS is web-based and publicly accessible using 
common web browsers including Google Chrome, Firefox, 
and Microsoft Edge. It is a flexible and open software 
platform that utilizes familiar Google maps and charting 
tools for analysis and visualization. The site may be 
accessed here: https://opti.woodardcurran.com/esj 

5.2  FUNCTIONALITY OF THE DATA MANAGEMENT SYSTEM  

The DMS is a modular system that includes numerous tools to support Groundwater Sustainability Plan (GSP) 
development and ongoing implementation, including: 

• User and Data Access Permissions  

• Data Entry and Validation 

• Visualization and Analysis 

• Query and Reporting 

The DMS can be configured for additional tools and functionality as the needs of the Groundwater Authority (GWA) 
change over time. The following sections briefly describe the currently configured tools. For more detailed instructions 
on the usage of the DMS, please refer to the Opti Public User Guide (the Opti Public User Guide can be accessed 
online at https://opti.woodardcurran.com/esj/upload/OptiPublicDMS_Guide.pdf.  

  

Figure 5-1: Opti DMS Screenshot 

https://opti.woodardcurran.com/esj
https://opti.woodardcurran.com/esj/upload/OptiPublicDMS_Guide.pdf
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5.2.1 User and Data Access Permissions  

User access permissions are controlled through several user types that have different roles in the DMS as summarized 
in Table 5-1 below. These user types are broken into three high-level categories: 

• System Administrator users manage information at a system-wide level, with access to all user accounts and 
entity information. System Administrators can set and modify user access permissions when an entity is 
unable to do so. 

• Managing Entity (Administrator, Power User, User) users are responsible for managing their entity’s 
site/monitoring data and can independently control access to this data. Entity users can view and edit their 
entity’s data and view (not edit) shared or published data of other entities. An entity’s site information (wells, 
gages, etc.) and associated data may only be edited by Administrators and Power Users associated with the 
entity. 

• Public users may view data that is published but may not edit any information. These users may access the 
DMS using the Guest Login feature on the login screen. 

Monitoring sites and their associated datasets are added to the DMS by Managing Entity Administrators or Power 
Users. In addition to the user permissions, access to the monitoring datasets is controlled through three options: 

• Private data is monitoring data that is only available for viewing, depending on user type, by the entity’s 
associated users in the DMS. 

• Shared data is monitoring data that is available for viewing by all users in the DMS (excludes Public Users). 

• Public data is monitoring data that is available publicly and can be viewed by all user types in the DMS and 
may be published to other sites or DMSs as needed. 

The Managing Entity Administrators have the ability to set and maintain the data access options for each dataset 
associated with their entity. 

Table 5-1: Data Management System User Types 

Modules/Submodules System 
Administrators 

Entity Public 

Admin Power User User 

Data: Map ● ● ● ● ○ 
Data: List ● ● ● ● ○ 
Data: Add/Edit ● ● ●   
Data: Import ● ● ●   
Query ● ● ● ● ○ 
Admin ●     
Profile ● ● ○ ○ ○ 

● Indicates access to all functionality, ○ Indicates access to partial functionality (see explanations in following sections) 
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5.2.2 Data Entry and Validation 

To encourage agency and user participation in the DMS, data entry and import tools are easy to use, accessible over 
the web, and help maintain data consistency and standardization. The DMS allows Entity Administrators and Power 
Users to enter data either manually via easy-to-use interfaces, or through an import tool utilizing Excel templates, 
ensuring data may be entered into the DMS as soon as possible after collection. The data is validated by Managing 
Entity’s Administrators or Power Users using a number of quality control checks prior to inclusion in the DMS. 

5.2.2.1 Data Collection Sites 

Site information is input for groundwater wells, stream gages, and precipitation meters manually either through the 
Data Entry tool or when prompted in the Import tool. In the Data Entry tool, new sites may be added by clicking on New 
Site. Existing sites may be updated using the Edit Site tool. During data import, the sites associated with imported data 
are checked by the system against the existing site list in the DMS. If the site is not in the existing site list, the user is 
prompted to enter the information via the New Site tool before the data import can proceed. 

The information that is collected for sites is shown in Table 5-2. Required fields are indicated with an asterisk. 

Table 5-2: Data Collection Site Information  

Basic Info Well Info Construction Info 

Site Type* 

Local Site Name* 

Local Site ID 

Latitude/Longitude* 

Description 

County 

Managing Entity* 

Monitoring Entity* 

Type of Monitoring 

Type of Measurement 

Monitoring Frequency 

State Well ID 

CASGEM ID 

Ground Surface Elevation 

Reference Point 

Reference Point Elevation 

Reference Point Location 

Reference Point Description 

Well Use 

Well Status 

Well Type 

Aquifers Monitored 

Groundwater Basin Name/Code 

Comments 

Upload File 

Total Well Depth 

Borehole Depth 

Casing Perforations 

Casing Diameter 

Casing Modifications 

Well Capacity 

Well Completion Report Number 

Comments 

* Required fields; all other fields are optional 
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5.2.2.2 Monitoring Data Entry 

Monitoring data, including but not limited to 
groundwater elevation, groundwater quality, 
streamflow, and precipitation, may be input either 
manually through the Data Entry tool or using 
templates in the Import tool. The Data Entry tool 
allows users to select a site and add data for the site 
using a web-based tool (see Figure 5-2). The 
following information is collected:  

• Data Type (e.g., groundwater elevation, 
groundwater quality, streamflow, or 
precipitation) 

• Parameter for selected Data Type, units populate based on selection 

• Date of Measurement 

• Measurement Value 

• Quality Flag (e.g., quality assurance description for the measurement such as “Pumping”, “Can’t get tape in 
casing”, etc., as documented by the Data Collector)  

• Data Collector 

• Supplemental Information based on Data Type (e.g., Reference Point Elevation, Ground Surface Elevation, 
etc.) 

Data import templates include the same data entry fields and are available for download from the DMS. The Excel-
based templates contain drop-down options and field validation similar to the data entry interface. 

5.2.2.3 Data Validation 

Quality control helps ensure the integrity of the data added to the DMS. The entities that maintain the monitoring data 
that were loaded into the DMS may have performed previous validation of that data; no effort was made to check or 
correct that previous validation and it was assumed that all data provided was valid. While it is nearly impossible to 
determine complete accuracy of the data added to the DMS since the DMS cannot detect incorrect measurements due 
to human error or mechanical failure, it is possible to verify that the data input into the DMS meets some data quality 
standards. This helps promote user confidence in the data stored and published for visualization and analysis. 

Upon saving the data in the data entry interface or importing the data using the Excel templates, the following data 
validation checks are performed by the DMS: 

• Duplicate measurements: The database checks for duplicate entries based on the unique combination of site, 
data type, date, and measurement value. 

• Inaccurate measurements: The database compares data measurements against historical data for the site 
and flags entries that are outside the historical minimum and maximum values. 

• Incorrect data entry: Data field entries are checked for correct data type (e.g., number fields do not include 
text, date fields contain dates, etc.) 

Figure 5-2: DMS Data Entry Tool 
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Users are alerted to any validation issues and may either update the data entries or accept the values and continue 
with the entry/import. Users may access partially completed import validation through the import logs that are saved 
for each data import. The partially imported data are identified in the Import Log with an incomplete icon under the 
Status field. This allows a second person to also access the imported data and review prior to inclusion in the DMS. 

5.2.3 Visualization and Analysis 

Transparent visualization and analysis tools enable utilization of the same data and methodologies, allowing 
stakeholders and neighboring Groundwater Sustainability Agencies (GSAs) to use the same data and methods for 
tracking and analysis. In the Eastern San Joaquin Subbasin DMS, data visualization and analysis are performed in 
both Map and List views. 

5.2.3.1 Map View 

The Map view displays all sites 
(groundwater wells, stream gages, 
precipitation meters, etc.) in a map-
based interface (see Figure 5-3). The 
sites are color coded based on 
associated data type and may be filtered 
by different criteria such as number of 
records or monitoring entity. Users may 
click on a site to view the site detail 
information and associated data. The 
monitoring data is displayed in both chart 
and table formats. In these views, the 
user may select to view different 
parameters for the data type. The chart and table may be updated to display selected date ranges, and the data may 
be exported to Excel. 

5.2.3.2 List View 

The List view displays all sites (groundwater wells, stream gages, precipitation meters, etc.) in a tabular interface. The 
sites are listed according to site names and associated entities. The list can be sorted and filtered by different criteria 
such as number of records or monitoring entity. Similar to the Map view, users may click on a site to view the site detail 
information and associated data. The monitoring data is displayed in both chart and table formats. In these views, the 
user may select to view different parameters for the data type. The chart and table may be updated to display selected 
date ranges, and the data may be exported to Excel. 

5.2.3.3 Analysis Tools 

The Toolbox is available in the Map view and offers Administrative and Entity users access to the Well Tiering tool to 
support monitoring plan development. The flexibility of the DMS platform allows for future analysis tools, including 
contouring, total water budget visualization, and management area tracking. 

5.2.4 Query and Reporting 

The DMS has the ability to format and export data and analysis at different levels of aggregation, and in different 
formats, to support local decision making and for submission to various statewide and local programs (i.e., the 
Sustainable Groundwater Management Act [SGMA], California Statewide Groundwater Elevation Monitoring 
[CASGEM], groundwater ambient monitoring and assessment [GAMA], etc.).  

  

Figure 5-3: Typical DMS Data Display 
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5.2.4.1 Ad-hoc Query 

The data in the DMS can be queried and reported using the Query Tool. The Query Tool includes the ability to build 
ad-hoc queries using simple options. The data can be queried by: 

• Monitoring or Managing Entity 

• Site Name 

• Data Type  

Once the type of option is selected, the specific criteria may be selected (e.g., groundwater elevation greater than 
100 ft.). Additionally, users may include time periods as part of the query. The query options can build upon each other 
to create reports that meet specific needs. Queries may be saved and will display in the saved query drop-down menu 
of the user who created the query for future use. 

The query results are displayed in a map format and a list format. In both the Map and List views, the user may click 
on a well to view the associated data. The resulting data of the query may be exported to Excel. 

5.2.4.2 Standard Reports 

The DMS can be configured to support wide-ranging reporting needs through the Reports tool. Standard report formats 
may be generated based on a predetermined format and may be created at the click of a button. These report formats 
may be configured to match state agency requirements for submittals, including annual reporting of monitoring data 
that must be submitted electronically on forms provided by the Department of Water Resources (DWR).  

5.3 DATA INCLUDED IN THE DATA MANAGEMENT SYSTEM 

Many monitoring programs exist at both the local and state/federal levels. A cross-sectional analysis was conducted 
within the Subbasin to document and assess the availability of data within the Subbasin, as well as statewide or federal 
databases that provide data relevant to the Subbasin.  

The DMS is configured to include a wide variety of monitoring data types and associated parameters. Based on the 
analysis of existing datasets within the Subbasin and the GSP needs, the data types shown in Table 5-3 below were 
identified and are currently used in the DMS. 
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Table 5-3: Data Types and Their Associated Parameters Configured in the DMS  

Data Type Parameter Units 
Currently 

Has Data in 
DMS 

Groundwater Level Depth to Groundwater feet Yes 

Groundwater Elevation feet Yes 

Groundwater Quality Chloride milligrams per 
liter 

Yes 

Electrical Conductivity millimho Yes 

Total Dissolved Solids milligrams per 
liter 

Yes 

Various Parameters (See Appendix 5-A) Various  

Surface Water Quality Various Parameters (See Appendix 5-A) Various  

Streamflow Streamflow cubic feet per 
second 

 

Precipitation Precipitation inches  

Reference Evapotranspiration (ETo) Inches per 
month 

 

Average Air Temperature ºF  

 

Additional data types and parameters can be added and modified as the DMS grows over time. 

The data were collected from a variety of sources, as shown in Table 5-4 below. Each dataset was reviewed for overall 
quality and consistency prior to consolidation and inclusion in the database.  

The groundwater wells shown in the DMS are those that are included datasets provided by the monitoring data sources 
shown below for groundwater elevation and quality. These do not include all wells currently used for production and 
may include wells historically used for monitoring that do not currently exist. Care was taken to minimize duplicative 
wells in the DMS. As datasets were consolidated, sites were evaluated based on different criteria (e.g., naming 
conventions, location, etc.) to determine if the well was included in a different dataset. Datasets for the wells were then 
associated with the same well, where necessary. 

After the data was consolidated and reviewed for consistency, it was loaded into the DMS. Using the DMS data viewing 
capabilities, the data was reviewed for completeness and consistency to ensure the imports were successful. 
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Table 5-4: Sources of Data Included in the Data Management System  

Data Source Datasets Collected 
Date 

Collected 
Activities Performed 

CVSALTS Well Location 

Well Type (Limited) 

Well Depth (Limited) 

Groundwater Quality  

8/13/2018 • Removed duplicate records  

• Matched existing records with 
other data sources (GAMA, 
DWR) 

DWR CASGEM Groundwater Elevation 

Well Type (Limited) 

Well Depth (Limited) 

Well Location 

4/18/2018 • Removed duplicate records 

 

EnviroStor Groundwater Quality 7/23/2018 • Removed duplicate records 

GeoTracker Groundwater Quality  7/23/2018 • Removed duplicate records 

GAMA Well Type 

Well Depth (Limited) 

Well Location  

Groundwater Quality 

8/2/2018 • Removed duplicate records 

Local Data Groundwater Elevation (Limited) 

Well Type (Limited) 

Well Depth  

Well Location 

Groundwater Quality 

2/2017-
10/2018 

• Removed duplicate records 

 

San Joaquin County Groundwater Elevation 

Well Type (Limited) 

Well Depth (Limited) 

Well Location 

9/19/2017 • Removed duplicate records 
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6. PROJECTS AND MANAGEMENT ACTIONS  

This chapter includes relevant projects and management actions information to satisfy Sections 354.42 and 354.44 of 
the Sustainable Groundwater Management Act (SGMA) regulations. The projects and management actions described 
in this chapter will help achieve the Eastern San Joaquin Subbasin’s sustainability goal. 

6.1 PROJECTS, MANAGEMENT ACTIONS, AND ADAPTIVE MANAGEMENT STRATEGIES 

Achieving sustainability in the Subbasin requires implementation of projects and management actions. The Eastern 
San Joaquin Subbasin will achieve sustainability by implementing water supply projects that either replace (offset) or 
supplement (recharge) groundwater to achieve the estimated pumping offest and/or recharge need of 78,000 acre-free 
per year (AF/year). In addition, three projects have been identified that support demand conservation activities, 
including water use efficiency upgrades. Currently, no pumping restrictions have been proposed for the Subbasin; 
however, GSAs maintain the flexibility to implement such demand-side management actions in the future if need is 
determined. 

6.2 PROJECTS 

6.2.1 Project Identification 

Projects were identified by the Eastern San Joaquin Groundwater Sustainability Agencies (GSAs) through a several 
month process involving the Groundwater Authority Board of Directors (GWA Board), Advisory Committee, Workgroup, 
and the general public. This process included a public polling and feedback solicitation process at the Projects and 
Management Actions Workshop, held at the October 2018 GWA Board meeting. This activity allowed GWA Board 
members, GSA staff, and members of the public to participate in a real-time online polling activity through their smart 
phone devices. Hard copy paper surveys were provided for those without online access. Additionally, a template for 
project feedback and suggestion was created, posted online for the public, and hard copies distributed at Informational 
Open House events.  

Project information was provided by GSAs and compiled into a draft list. This list was discussed and presented during 
the October and November 2018 GWA Board meetings, the October and November 2018 and January 2019 Advisory 
Committee meetings, and the November 2018 and January 2019 Workgroup meetings. Priorities identified included:  

• Project is implementable with respect to technical complexity, regulatory complexity, institutional 
consideration, and public acceptance 

• Project benefit is located in area of greatest overdraft 

• Project is affordable and cose-effective (highest unit cost per volume water savings) 

• Project provides an environmental benefit (or reduces environmental impact) 

• Project addresses Disadvantaged Communities (DACs) and/or Severely Disadvantaged Communities 
(SDACs) 

• Project is located in an area where water quality is suitable for use  

Projects with the potential to contribute to the migration of a potential contaminant plume were eliminated from 
consideration and removed from the GSP list of projects.   
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6.2.2 Project Implementation 

Projects will be administered by the GSA project proponents. GSAs may elect to implement projects individually or 
jointly with one or more GSAs or with the GWA.  

6.2.3 List of Projects 

Several projects to increase water supply availability in the Subbasin have been identified. The initial set of projects 
were reviewed with the GWA Board, Advisory Committee, and Workgroup. A final list of 23 possible projects are 
included in the Draft GSP, representing a variety of project types including direct and in-lieu recharge, intra-basin water 
transfers, demand conservation, water recycling, and stormwater reuse. Projects are classified into three categories 
based on project status: Planned, Potential, and Longer-term or Conceptual, as defined below. 

• Planned Projects – Projects in this category are planned to be completed and online prior to 2040 and the 
projected supply is considered as offsetting the projected 2040 supply imbalance. 

• Potential Projects – Projects in this category are currently in the planning stages and may move forward if 
funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to achieve long-
term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. 

• Longer-term or Conceptual Projects – Projects in this category are in the early conceptual planning stages 
and would require significant additional work to move forward. Longer-term/Conceptual Projects represent 
potential future projects that could conceptually provide a benefit to the Subbasin in the future, but that would 
need to be further developed. 

This subsection of the GSP satisfies the requirements of California Water Code  Section 354.44, reiterated in the 
Department of Water Resources (DWR) Preparation Checklist for GSP Submittal Guidance. Consistent with SGMA 
requirements, the project descriptions for projects contain information regarding:  

• the measurable objective that is expected to benefit 

• permitting and regulatory processes 

• time-table for initiation and completion 

• expected benefits 

• how the project will be accomplished 

• legal authority 

• estimated costs and plans to meet costs 

• circumstances for implementation 

• public noticing  

Table 6-1 provides a summary of the 23 projects. Full descriptions are included below. 
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Table 6-1: List of SGMA Projects   

Project Name Project Type 
Project 

Proponent 

Measurable 
Objective 

Expected to 
Benefit 

Current Status 

Time-table 
(initiation 

and 
completion) 

Estimated Costs 
Required 

Permitting and 
Regulatory 
Process1 

Expected 
Groundwater 

Demand 
Reduction 
(AF/year) 

Capital 
Annual 
O&M 

Planned Projects: Projects in this category are planned to be completed and online prior to 2040. The projected supply of projects in this category will be considered as offsetting 
the projected 2040 supply imbalance. 

Project 1: Lake Grupe 
In-lieu Recharge 

In-lieu Recharge SEWD Groundwater 
levels 

Can be 
implemented 
immediately 

2020-2022 $2.3 M $330,000 Installation for new 
intake and pipeline 

requires permits 
from DFW, CVFPB, 

RWQCB, and 
USACE 

10,000 

Project 2: SEWD 
Surface Water 
Implementation 
Expansion 

In-lieu Recharge SEWD Groundwater 
levels 

Design phase 2019-2020 $750,000 $100,000 Permit approvals 
from DFW, RWQCB, 
CVFPB, and USACE 

by private 
landowners 

19,000 

Project 3: City of 
Manteca Advanced 
Metering Infrastructure 
Project 

Conservation City of 
Manteca 

Groundwater 
levels 

Currently 
underway 

2019-2021 $650,000 $300,000 None 272 

Project 4: City of Lodi 
Surface Water Facility 
Expansion & Delivery 
Pipeline 

In-lieu Recharge City of Lodi Groundwater 
levels 

Planning phase 2030-2033 $4 M $2,340,000 SWRCB permitting 
and CEQA required 

4,750 

Project 5: White 
Slough Water 
Pollution Control 
Facility Expansion 

Recycling/ 
In-lieu Recharge 

City of Lodi Groundwater 
levels 

Construction 
complete 

2019-2020 $6 M $4,664 None (permitting 
complete) 

115 

Project 6: CSJWCD 
Capital Improvement 
Program 

In-lieu Recharge CSJWCD Groundwater 
levels 

Can be 
implemented 
immediately 

2020-2027, 
on-going 

with 7-year 
completion 

cycles 

$50,000 $50,000 Individual 
applications need 
CSJWCD Board 

approval and 
possible streambed 
alteration permits 

5,000 
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Project Name Project Type 
Project 

Proponent 

Measurable 
Objective 

Expected to 
Benefit 

Current Status 

Time-table 
(initiation 

and 
completion) 

Estimated Costs 
Required 

Permitting and 
Regulatory 
Process1 

Expected 
Groundwater 

Demand 
Reduction 
(AF/year) 

Capital 
Annual 
O&M 

Project 7: NSJWCD 
South System 
Modernization 

In-lieu Recharge NSJWCD Groundwater 
levels 

Environmental 
review is 
complete, 

funding has been 
sought and a 

landowner 
improvement 
district formed 

2018-2023 $9 M $250,000 Permits for pump 
station work have 
been completed; 

minor grading and 
road encroachment 

permits may be 
needed 

4,500 

Project 8: Long-term 
Water Transfer to 
SEWD and CSJWCD 

Transfers/ 
In-lieu Recharge 

SSJ GSA Groundwater 
levels 

Infrastructure is 
in place. 

Environmental 
Review may 
need to be 

implemented 

2019-2021 N/A $9 M Project must comply 
with CEQA 

45,000 

Total Planned    88,637 

Potential Projects: Projects in this category represent a “menu of options” for the Subbasin to achieve long-term sustainability and offset the remaining imbalance above and 
beyond implementation of the “planned” projects. 

Project 9: BNSF 
Railway Company 
Intermodal Facility 
Recharge Pond 

Direct Recharge CSJWCD Groundwater 
levels 

Planning phase 2020-2023 $150,000 $50,000 Streambed alteration 
permit 

1,000 

Project 10: Stockton 
Advanced Metering 
Infrastructure 

Conservation City of 
Stockton 

Groundwater 
levels 

Initial study 
completed in 

2011 

2020/25-
2025/28 

$11 M $550,000 Not determined 2,000 

Project 11: South 
System 
Groundwater 
Banking with 
EBMUD 

In-lieu Recharge NSJWCD Groundwater 
levels 

Agreement is in 
place; partied 

need to finalize 
design. 

Environmental 
review and 
permitting 
needed 

2020-2025 $5 M $400,000 SWCRB change 
petition for Permit 
10478 and San 
Joaquin County 

groundwater export 
permit, and 

regulatory permits 
as needed 

4,000 
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Project Name Project Type 
Project 

Proponent 

Measurable 
Objective 

Expected to 
Benefit 

Current Status 

Time-table 
(initiation 

and 
completion) 

Estimated Costs 
Required 

Permitting and 
Regulatory 
Process1 

Expected 
Groundwater 

Demand 
Reduction 
(AF/year) 

Capital 
Annual 
O&M 

Project 12: 
NSJWCD North 
System 
Modernization/ 
Lasko Recharge 

In-Lieu Recharge/ 
Direct Recharge 

NSJWCD Groundwater 
levels 

Planning phase 2021-2026 $7 M $150,000 Regulatory permits 
as needed 

2,600 

Project 13: 
Manserro Recharge 
Project 

Direct Recharge NSJWCD Groundwater 
levels 

Planning phase 2019-2022* $300,000 $400,000 CEQA review, 
possible grading 
permit, possible 

water right change 
petition 

8,000 

Project 14: 
Tecklenburg 
Recharge Project 

Direct Recharge NSJWCD Groundwater 
levels 

Planning phase 2020-2023** $1 M $400,000 CEQA review and 
possible grading 

permit 

8,000 

Project 15: City of 
Escalon Wastewater 
Reuse 

Recycling/ 
In-lieu Recharge/ 

Transfers 

SSJ GSA Groundwater 
levels 

Planning phase 2020-2028 $18 M $400,000 CEQA review, 
RWQCB permits, 

and road 
encroachment 

permits 

672 

Project 16: City of 
Ripon Surface 
Water Supply 

In-lieu Recharge SSJ GSA Groundwater 
levels 

Design 
complete; 

environmental 
permitting 
underway 

2020-2024 $8.6 M N/A NEPA Categorical 
Exclusion, CEQA 

Mitigated Negative 
Declaration, and 

road encroachment 
permits 

6,000 

Project 17: City of 
Escalon Connection 
to Nick DeGroot 
Water Treatment 
Plant 

In-lieu Recharge SSJ GSA Groundwater 
levels 

Conceptual 
design phase; 
environmental 

review complete 

2020-2023 $8,789,000 $250,000 Road encroachment 
permits 

2,015 

Total Potential 32,287 
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Project Name Project Type 
Project 

Proponent 

Measurable 
Objective 

Expected to 
Benefit 

Current Status 

Time-table 
(initiation 

and 
completion) 

Estimated Costs 
Required 

Permitting and 
Regulatory 
Process1 

Expected 
Groundwater 

Demand 
Reduction 
(AF/year) 

Capital 
Annual 
O&M 

Longer-term or Conceptual Projects: Projects in this category represent potential future projects that could conceptually provide a benefit to the Subbasin in the future, but that 
would need to be further developed. 

Project 18: 
Farmington Dam 
Repurpose Project 

Direct Recharge SEWD Groundwater 
levels 

Preplanning 
phase with 

reconnaissance 
study complete 

2030-2050 $175 M $2 M Permits and 
approvals form 

SWRCB, USBR, 
DFW, RWQCB, 

CVFPB, and USACE 

30,000 

Project 19: Recycled 
Water Transfer to 
Agriculture 

Recycling/Transfers/ 
In-lieu Recharge 

City of 
Manteca 

Groundwater 
levels 

Planning phase 
with evaluation 
completed in 

Draft Reclaimed 
Water Facilities 

Master Plan 

Not 
determined 

$37,645,000 $679,000 NPDES Permit 
amendment, CEQA 
review, and SWRCB 

approval 

5,193 

Project 20: 
Mobilizing Recharge 
Opportunities 

Direct Recharge San 
Joaquin 
County 

Groundwater 
levels 

Early conceptual 
planning phase 

Not 
determined 

Not 
determined 

Not 
determined 

Not determined Not determined 

Project 21: 
NSJWCD Winery 
Recycled Water 

Recycling/ 
In-Lieu Recharge/ 
Direct Recharge 

NSJWCD Groundwater 
levels 

Conceptual 
planning and 
discussion 

2025-2027 $1.5 M $100,000 WDR permitting 
through the RWCQB 

and minor permits 
for pipeline 
construction 

750 

Project 22: 
Pressurization of 
SSJID Facilities 

Conservation SSJ GSA Groundwater 
levels 

Feasibility study 
complete 

2019-2030 $328 M $8.5 M CEQA review and 
road encroachment 

permits 

30,000 

Project 23: SSJID 
Storm Water Reuse 

Storm Water/ 
In-lieu Recharge/ 
Direct Recharge 

SSJ GSA Groundwater 
levels 

Planning phase 2027-2030 $30 M $30,000 CEQA review and 
road encroachment 

permits 

1,100 

Total Longer-term or Conceptual 67,043 
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Project Name Project Type 
Project 

Proponent 

Measurable 
Objective 

Expected to 
Benefit 

Current Status 

Time-table 
(initiation 

and 
completion) 

Estimated Costs 
Required 

Permitting and 
Regulatory 
Process1 

Expected 
Groundwater 

Demand 
Reduction 
(AF/year) 

Capital 
Annual 
O&M 

1  Acronyms defined: California Department of Fish and Wildlife (DFW), Central Valley Flood Protection Board (CVFPB), Regional Water Quality Control Board (RWQCB), and U.S. Army Corps of 
Engineers (USACE), State Water Resources Control Board (SWRCB), California Environmental Quality Act (CEQA), U.S. Bureau of Reclamation (USBR), National Pollutant Discharge Elimination 
System (NPDES), Waste Discharge Requirements (WDR). 

* Project is anticipated to initiate on a pilot basis in 2019 and on a full-scale basis in 2020.  
** Project is anticipated to initiate on a pilot basis in 2020 and on a full-scale basis in 2021.  
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6.2.4 Planned Projects  

Projects categorized as Planned Projects are expected to be completed and online prior to 2040. The projected supply 
of projects in this category will be considered as offsetting the projected 2040 supply imbalance. An estimated total of 
up to 88,637 AF/year groundwater demand reduction/offset/conservation is expected as a result of the 8 Planned 
Projects included in this GSP. This value exceeds the estimated 78,000 AF/year needed for the Subbasin to reach 
sustainability.  

6.2.4.1 Project 1: Lake Grupe In-Lieu Recharge 

The Lake Grupe In-Lieu Recharge Project, proposed by SEWD, is to construct a surface water diversion turn-out on 
the Calaveras River, upstream of Bellota, and to supply surface water to multiple farms/growers currently using 
groundwater. The proposed project is to allow 2,500 acres of orchard crops to irrigate with surface water from Lake 
Grupe instead of using groundwater. Lake Grupe is at the end of rolling hills fed by two or more natural episodic 
streams. The proposed project would pump water from the Calaveras River, transport the water in a 24-inch PVC 
pipeline for about 5,000 feet, with an elevation gain of 170 feet through private properties, discharge the water into one 
of the ravines feeding Lake Grupe, and then the surrounding growers would pump the water from the Lake for irrigation. 
The diverted water would flow through a ravine, currently on private lands, and recharge the groundwater basin 
underneath. The benefit of the project is the in-lieu banking of 7,000 AF of groundwater from irrigation conversion plus 
additional 13,000 AF of percolation in the ravine. 

Project Summary 

Submitting GSA: Stockton East Water District 

Project Type: In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 10,000 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 

Project Status: This project can be implemented immediately.  

Required Permitting and Regulatory Process: This project requires the installation of a new intake in the Calaveras 
River and construction of a pipeline through private properties. The installation of a new intake in the Calaveras River 
would require permits from California Department of Fish and Wildlife (DFW), Central Valley Flood Protection Board 
(CVFPB), Regional Water Quality Control Board (RWQCB), and U.S. Army Corps of Engineers (USACE).   

Time-table for Initiation and Completion: This project is expected to initiate in 2020 and be completed by 2022. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 4,750 AF/year in groundwater pumping in SEWD. Benefits to groundwater levels will be 
evaluated through Eastern San Joaquin Water Resources Model (ESJWRM) model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: The surface water source of this proposed project is 
from SEWD’s existing contract with the U.S. Bureau of Reclamation (USBR) for the New Hogan Reservoir. Surface 
water is diverted from the Calaveras River. This is an existing surface water right.  

Legal Authority: SEWD is a local agency with its own enabling legislation established to serve water for agricultural 
and municipal demands. SEWD is also a GSA with authority on groundwater pumping. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $2.3 million in capital costs 
and $330,000 in annual operations and maintenance costs. Costs for this project will be met through SEWD District 
staffing and District rates to establish new accounts. 
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Circumstances for Implementation: This project is a Planned Project that is anticipated to move forward. As scenarios 
change, the Potential Projects can come online to bring additional resources for adaptive management. Implementation 
of Potential Projects will be based on long-term management or changing needs of the GSA or Subbasin. SEWD’s 
Board of Directors is currently considering implementation of this project. Upon approval, this project will begin. 

Trigger for Implementation and Termination: This project is planned and SEWD is seeking grant funding and approval 
by the Board of Directors. This project would terminate at the requests of the landowners and approval of the Board of 
Directors. 

Process for Determining Conditions Requiring the Project have Occurred: Not applicable, this is a Planned Project that 
is anticipated to move forward.   

6.2.4.2 Project 2: SEWD Surface Water Implementation Expansion 

As part of the SEWD Surface Water Implementation Expansion Project, SEWD would require landowners adjacent to 
surface water conveyance systems (rivers or pipelines) to utilize surface water as part of the SGMA implementation. 
This would increase surface water usage by about 18,000 to 20,000 AF/year with in-lieu groundwater recharge benefits. 
Currently, there are about 6,000 acres irrigated with groundwater that could be converted to surface water. There are 
also an additional 1,500 acres with inactive surface water accounts. SEWD would be the lead agency in 
environmental/CEQA review and would assist landowners/growers in establishing a turnout for agricultural irrigation 
and acquiring necessary permits through federal and state regulatory agencies. 

Project Summary 

Submitting GSA: Stockton East Water District 

Project Type: In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 18,000 – 20,000 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 

Project Status: This project is in the design phase. The District has identified the parcels with possible connections. 

Required Permitting and Regulatory Process: The required permitting for this project would include acquiring 
permits/approvals from California DFW, RWQCB, CVFPB, and USACE by private landowners/diverters. SEWD would 
be the lead agency for CEQA review and would assist landowners/diverters in obtaining the permits.   

Time-table for Initiation and Completion: This project is expected to initiate in 2019 and be on-going, with benefits 
accrued by 2020. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 4,750 AF/year in groundwater pumping in SEWD. Benefits to groundwater levels will be 
evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project relies on water from New Hogan Reservoir 
(Calaveras River water) and New Melones Reservoir (Stanislaus River water). This is an existing surface water right. 
SEWD has long-term water supply contracts with USBR for both New Hogan Reservoir and New Melones Reservoir. 

Legal Authority: SEWD is a local agency with its own enabling legislation established to serve water for agricultural 
and municipal demands. SEWD is also a GSA with authority on groundwater pumping. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $750,000 in capital costs and 
$100,000 in annual operations and maintenance costs. Costs for this project will be met through staffing and rates for 
new accounts. 
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Circumstances for Implementation: This project is a Planned Project that is anticipated to move forward. As scenarios 
change, the Potential Projects can come online to bring additional resources for adaptive management. Implementation 
of Potential Projects will be based on long-term management or changing needs of the GSA or Subbasin. SEWD’s 
Board of Directors is considering implementation of this project. Upon approval, this project would begin. 

Trigger for Implementation and Termination: This project is planned and SEWD is seeking grant funding and approval 
by their Board of Directors. This project would terminate at the requests of the landowners and approval of the Board 
of Directors. 

Process for Determining Conditions Requiring the Project have Occurred: Not applicable, this is a Planned Project that 
is anticipated to move forward. 

6.2.4.3 Project 3: City of Manteca Advanced Metering Infrastructure 

The City of Manteca provides treated drinking water through approximately 20,696 service connections. In order to 
improve efficiency and reliability of water meters, the City has been replacing existing meters and upgrading the 
Encoder Receiver Transmitters (ERTs) on meters when required. The ERTs and new meters allow for remote reading 
of the flow via a radio signal to a radio receiver inside a city vehicle or at a fixed location. The City also plans to construct 
the infrastructure for an Advanced Metering Infrastructure (AMI) network, which will further increase efficiency. AMI 
also provides several other benefits beyond simple cost savings including improved customer service, leak detection, 
and real-time consumption information to the customer. Documented customer water savings and improved demand-
side water conservation has occurred when real-time consumption information is available. 

This project would apply advanced metering infrastructure to water meters in the City of Manteca Service Area. 
Improved technology would increase efficiency and decrease costs associated with manual reading. Additional benefits 
beyond cost savings include improved leak detection and demand-side water conservation.   

Project Summary 

Submitting GSA: City of Manteca 

Project Type: Conservation 

Estimated Groundwater Demand Reduction: 272 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing demand-side water conservation opportunities. 

Project Status: The City of Manteca is in the process of updating meters throughout the City and is planning to construct 
a network which will include a combination of fiber optic cables and series of radio tower antennas. 

Required Permitting and Regulatory Process: There are no permitting or regulatory requirements for this project at this 
time. 

Time-table for Initiation and Completion: This project is currently underway and is expected to be completed by July 
2021. 

Expected Benefits and Evaluation: This project is anticipated to reduce groundwater demand by 272 AF/year in the 
City of Manteca through leak detection and real-time consumption information to the customer. Benefits to groundwater 
levels will be evaluated by quantifying resulting demand reduction.  

How Project Will be Accomplished/Evaluation of Water Source: This project is a demand-side conservation project. No 
additional water source will be utilized for this project. 

Legal Authority: This project is under the authority of the City of Manteca and implemented within the City’s service 
area. 
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Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $650,000 in capital costs and 
$300,000 in annual operations and maintenance costs. The AMI Project is a Capital Improvement Project with available 
funding. 

Circumstances for Implementation: This project is a Planned Project that is anticipated to move forward. As scenarios 
change, the Potential Projects can come online to bring additional resources for adaptive management. Implementation 
of Potential Projects will be based on long-term management or changing needs of the GSA or Subbasin. The City of 
Manteca has started to implement the AMI infrastructure in phases by purchasing meters that have the capability to be 
read remotely. Installation of other components like fiber optic cable and radio tower antennas are in the planning 
stage. 

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Not applicable, this is a Planned Project that 
is anticipated to move forward. 

6.2.4.4 Project 4: City of Lodi Surface Water Facility Expansion & Delivery Pipeline 

This project would extend the filter room at the City of Lodi Surface Water Facility and add an additional 10 million 
gallons per day (MGD) capacity of surface water treatment. In addition to the filter addition, the City will construct a 
second sedimentation basin and add pumps throughout the facility to handle the additional volume of water being 
moved. This project also includes an extension of the 36-inch transmission pipeline leaving the water plant 
approximately 5,000 feet to facilitate water deliveries to locations further from the water treatment facility.  

There is potential to reduce dependency on groundwater during summer months when the City of Lodi is still pumping 
as much as 10 MGD from the ground to support the water plant. Groundwater savings could be as high as 6,000 
AF/year; however, 4,500 to 5,000 AF/year is expected. The delivery of additional raw surface water will need to be 
secured for this project to proceed.  

Project Summary 

Submitting GSA: City of Lodi 

Project Type: In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 4,750 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities.  

Project Status: This project is in the planning/initial study phase. The required plumbing and infrastructure exist; 
however, pumps and corresponding equipment would need to be purchased. The City has not completed a study or 
performed engineering modelling related to feasibility. Increasing capacity would allow for more surface water diversion 
during summer months, but it is unlikely that during the winter months demand would exceed the current plant capacity. 
The City anticipates meeting peak summer demand with more surface water, which currently exceeds the 4,000 AF 
that is supplied by wells. 

Required Permitting and Regulatory Process: This project requires SWRCB permitting and re-classification for plant 
upsizing. CEQA review will also need to be completed. 

Time-table for Initiation and Completion: The timeline for this project has not yet been developed, but it is estimated 
that the project could initiate in 2030 and be complete by 2033. Benefits would be realized beginning the first summer 
following the plant expansion and remain in perpetuity. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
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project is anticipated to offset 4,750 AF/year in groundwater pumping in the City of Lodi. Benefits to groundwater levels 
will be evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: The City of Lodi relies on Woodbridge Irrigation District 
(WID) for surface water deliveries and does not currently have a contract allowing for higher volumes to be supplied. 
This project relies entirely on the availability of additional surface water deliveries from WID (Mokelumne River water), 
which will need to be negotiated at the onset of the project. 

Legal Authority: The City of Lodi has legal authority to administer this project through Water Code sections 71000-
73000. Additional legal and contract negotiations will be needed with WID for additional surface water deliveries. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $4 million in capital costs, 
$240,000 in fixed annual operations and maintenance costs, and $2.1 million in annual variable costs (amount is 
variable depending on water purchase, power, and chemical needs). This project is a Capital Improvement Project 
Budgeted item, to be paid for from the water enterprise fund.  

Circumstances for Implementation: This project is a Planned Project that is anticipated to move forward. As scenarios 
change, the Potential Projects can come online to bring additional resources for adaptive management. Implementation 
of Potential Projects will be based on long-term management or changing needs of the GSA or Subbasin.  

Trigger for Implementation and Termination: Expansion of the Surface Water Treatment Facility (SWTF) will be initiated 
when the City of Lodi is unable to meet its growing water demand with the current infrastructure. There is no expectation 
that this project would be terminated based on a decision made by the City of Lodi. The availability of surface water 
supply from WID would be the only potential cause for a reduction in SWFT production.  

Process for Determining Conditions Requiring the Project have Occurred: In reviewing current water demands, as well 
as future projections of use, City of Lodi staff will determine whether an expansion of the SWTF is appropriate or not 
and make a recommendation to City Council. This is a Planned project that is anticipated to move forward and be 
online by 2040. 

6.2.4.5 Project 5: White Slough Water Pollution Control Facility Expansion 

This project would include the construction of a 70-acre pond expansion with a storage capacity of 388 AF. The purpose 
of the project is to provide tertiary-treated Title-22 effluent for use as irrigation water on approximately 890 acres of 
agricultural land surrounding the White Slough Water Pollution Control Facility (WPCF) to offset groundwater pumping. 
The project is estimated to reduce the annual volume discharged to Dredger Cut (a dead-end slough of the 
Sacramento-San Joaquin Delta) by approximately 160 to 210 million gallons. Flow will be diverted from Dredger Cut 
at a rate up to 1,700 gallons per minute over an approximate 75 to 90-day period between October 1 and May 31 of 
each year. Project studies have demonstrated that the storage provided by this project will significantly offset 
groundwater pumping through in-lieu use. 

Project Summary 

Submitting GSA: City of Lodi 

Project Type: Recycling/In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 85-150 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing water recycling and in-lieu recharge opportunities 

Project Status: Construction of this project has completed. Roughly 85-150 AF/year of percolation recharge is expected. 
Additionally, the tertiary treated wastewater will be used to irrigate the on-site agricultural fields, thereby reducing 
groundwater pumping for irrigation.   
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Required Permitting and Regulatory Process: The permitting and regulatory processes required for this project have 
been completed. 

Time-table for Initiation and Completion: Construction of this project has completed, with accrual of benefits expected 
by 2020.  

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 85-150 AF/year in groundwater pumping in the City of Lodi. Benefits to groundwater 
levels will be evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project will rely on the use of recycled water, in 
the form of tertiary-treated Title-22 effluent form the White Slough WPCF Expansion. No additional water source will 
be utilized for this project. 

Legal Authority: The City of Lodi has legal authority to administer this project through Water Code sections 71000-
73000.  

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $6 million in capital costs and 
$4,664 in annual operations and maintenance costs. This project will be financed through the DWR Proposition 84 
Grant Funding Program.  

Circumstances for Implementation: This project is a Planned Project that is anticipated to move forward. As scenarios 
change, the Potential Projects can come online to bring additional resources for adaptive management. Implementation 
of Potential Projects will be based on long-term management or changing needs of the GSA or Subbasin. Construction 
for this project has completed. 

Trigger for Implementation and Termination: There is no plan to terminate this project, as it has been completed and 
the operations and maintenance cost is minimal.  

Process for Determining Conditions Requiring the Project have Occurred: Not applicable, this is a Planned Project that 
is anticipated to move forward. 

6.2.4.6 Project 6: CSJWCD Capital Improvement Program 

CSJWCD provides assistance to users to convert groundwater fields to surface water use. The user applies for water 
credits based upon new surface water acres. The user is responsible for constructing a diversion facility. As water is 
diverted the District reduces the water charge until credit is used or 7 years since implementation has elapsed. The 
Capital Improvement Program has been on-going since 1996. 

Project Summary 

Submitting GSA: Central San Joaquin Water 
Conservation District 

Project Type: In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 5,000 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 

Project Status: This project is planned and on-going.  

Required Permitting and Regulatory Process: CSJWCD is not required to comply with permits or regulatory processes 
to implement and oversee the Capital Improvement Program. However, individual applicants are required to have 
approval of the CSJWCD Board of Directors and may be required to obtain a streambed alteration permits. 
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Time-table for Initiation and Completion: The Capital Improvement Program has been on-going since 1996. New 
individual projects are anticipated to begin each year. Individual applicants are expected to complete their projects 7 
years after initiation. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 5,000 AF/year in groundwater pumping in CSJWCD. Benefits to groundwater levels will 
be evaluated through ESJWRM model simulations.  

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 5,000 AF/year in groundwater pumping in CSJWCD. Benefit to the groundwater aquifer 
has already accrued and will continue to accrue as new projects are implemented. Benefits to groundwater levels will 
be evaluated through ESJWRM model simulations. 

How Project Will Be Accomplished / Evaluation of Water Source: This project relies on this use of surface water from 
the New Melones Unit Central Valley Project. The surface water source is based upon a contract with the United 
States for delivery of surface water from the New Melones Unit of the Central Valley Project. The contract is long-
term however water availability is subject to drought conditions. This is an existing water right.  

Legal Authority: The California Water Code, Division 21, Section 74000 et seq. authorizes CSJWCD to acquire, sell, 
and distribute water and fix rates for service throughout the District. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $50,000 in capital costs and 
$50,000 in annual operations and maintenance costs. The project provides for the payment of delivered surface water 
at a reduced rate.  Any deficit in cost of water is recovered by full cost of surface water to other users, groundwater 
extraction fees, and acre assessments. 

Circumstances for Implementation: This project is an on-going Planned Project that is anticipated to move forward. As 
scenarios change, the Potential Projects can come online to bring additional resources for adaptive management. 
Implementation of Potential Projects will be based on long-term management or changing needs of the GSA or 
Subbasin. 

Trigger for Implementation and Termination: Not applicable.  

Process for Determining Conditions Requiring the Project have Occurred: Not applicable, this is a Planned Project that 
is anticipated to move forward. 

6.2.4.7 Project 7: NSJWCD South System Modernization 

This project will modernize the South System Pump and Distribution System to facilitate delivery of 9,000 AF/year of 
additional surface water to farmers in-lieu of groundwater pumping. Water would come from NSJWCD Permit 10477 
supplies, which are available in about 55 percent of years. 

Project Summary 

Submitting GSA: North San Joaquin Water 
Conservation District 

Project Type: In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 4,500 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 
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Project Status: Design for this project is at 60 percent complete, and environmental review is complete. Funding has 
been sought, with some state and federal grants awarded, and a landowner improvement district has been formed for 
assessments. Project design may be modified based on available funding or staging of project. The project has already 
started implementation with the rebuilding of the pump station in 2018 and 2019 at a cost of approximately $3 million. 
Approximately $2 million of this cost has been funded with grants and other outside funding, including contributions 
from a settlement with EBMUD. $1 million of the cost has been funded through a voluntary acreage assessment by 
landowners along the South System who want to use surface water. Work on the distribution system will start in 2019 
and continue for several years. NSJWCD has secured a $3 million grant to cover a portion of the cost of the work 
needed for the pipeline. NSJWCD is continuing to work on other revenue raising efforts to raise additional funds to 
cover the cost of a complete rehabilitation of the distribution system.   

Required Permitting and Regulatory Process: All permits for the pump station work have been obtained. Minor grading 
and road encroachment permits may be needed for on-going work to the distribution system.  

Time-table for Initiation and Completion: This project initiated in 2018 and is expected to be completed by 2023. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 4,500 AF/year in groundwater pumping in NSJWCD. Benefits to groundwater levels will 
be evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project relies on surface water from NSJWCD 
Permit 10477 (Mokelumne River water). This is an existing surface water right.  

Legal Authority: The legal authority for this project is covered under Water Code Section 74000 et seq. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $9 million in capital costs and 
$250,000 in annual operations and maintenance costs. Costs for this project will be met through grant funding, 
landowner assessments, and water charges 

Circumstances for Implementation: This project is a Planned Project that is anticipated to move forward. As scenarios 
change, the Potential Projects can come online to bring additional resources for adaptive management. Implementation 
of Potential Projects will be based on long-term management or changing needs of the GSA or Subbasin. 

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Not applicable, this is a Planned Project that 
is anticipated to move forward. 

6.2.4.8 Project 8: Long-Term Water Transfer to SEWD and CSJWCD 

Oakdale Irrigation District (OID) and South San Joaquin Irrigation District (SSJID) have historically participated in long-
term water transfers of surplus, pre-1914, surface water rights to other entities within the Eastern San Joaquin 
Subbasin. These transfers have included one-year transfers to CSJWCD, as well as a nearly 10-year transfer to SEWD 
for both agricultural and urban purposes. The most recent transfer with SEWD occurred in 2019. These areas of the 
Subbasin do have surface water available from the USBR’s Central Valley Project; however, project water allocations 
become significantly reduced in below normal and dry water years. When surface water is not available, many of the 
agricultural customers in these areas have typically turned to groundwater in order to meet their annual and permanent 
crop water demands. Providing long-term water transfers from OID/SSJID to other agencies within the Subbasin would 
allow for increased average annual surface water deliveries to the Subbasin area, reducing groundwater reliance and 
overdraft within the Subbasin, especially during drought years. SEWD and CSJWCD overly a significant portion of the 
Subbasin dependent on groundwater and historical overdraft conditions.   
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No new facilities would need to be constructed to convey water from OID/SSJID to SEWD, and CSJWCD receives 
water through diversions from a tunnel just upstream of the OID/SSJID owned Goodwin Dam on the Stanislaus River. 
Historical transfers have been accomplished through the use of these existing facilities. Additional infrastructure may 
be necessary to increase distribution of surface water supplies to irrigated agriculture and to achieve adequate 
improvement toward sustainability goals. 

Project funding could be provided directly from the districts participating in the water transfers. Additionally, additional 
infrastructure to promote additional surface water use and capital payments for surface water transfers could be 
provided indirectly by groundwater reliant entities, thereby providing a means of continuing to utilize groundwater while 
investing in a Subbasin-wide project that assures continued sustainability within the Subbasin. 

 

Project Summary 

Submitting GSA: South San Joaquin GSA 

Project Type: Intrabasin Transfer/In-lieu 
Recharge 

Estimated Groundwater Offset and/or Recharge: Up to 45,000 AF/year 

Other Participating Entities: Oakdale Irrigation District, 
Stockton East Water District, 
Central San Joaquin Water 
Conservation District 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 

Project Status: No design is needed for this project, as the infrastructure is in place. Environmental review may need 
to be implemented.  

Required Permitting and Regulatory Process: This project must comply with CEQA. Temporary transfers may have 
less rigorous permitting requirements.  

Time-table for Initiation and Completion: Expected project time-table is 2019-2021. A new long-term transfer could 
begin immediately upon agreement among the parties. Transfers from OID/SSJID to SEWD/CSJWCD have historically 
been agreed to, with historical transfer amounts varying from 0 to 40,000 AF/year.  

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset up to 45,000 AF/year in groundwater pumping in SEWD and CSJWCD. Benefits to 
groundwater levels will be evaluated through ESJWRM model simulations. Participating districts would report annually 
amount agreed to be transferred and the amount diverted under transfer.   

How Project Will Be Accomplished/Evaluation of Water Source: OID and SSJID hold pre-1914 water rights on the 
Stanislaus River. USBR is junior in right to OID and SSJID. This is an existing surface water right. 

Legal Authority: OID and SSJID are irrigation districts formed in accordance with State law and hold pre-1914 water 
rights on the Stanislaus River.  SEWD and CSJWCD are water conservation districts also formed in accordance with 
State law. Historically, water transfers occurring between OID/SSJID and SEWD/CSJWCD are approved by mutual 
agreement.    

Estimated Costs and Plans to Meet Costs: Costs for this project are estimated at up to $9 million annually ($200 per 
acre-foot). Costs for this project will be met by recipients of water or groundwater pumping benefit. 
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Circumstances for Implementation: This project is a Planned Project that is anticipated to move forward. As scenarios 
change, the Potential Projects can come online to bring additional resources for adaptive management. Implementation 
of Potential Projects will be based on long-term management or changing needs of the GSA or Subbasin. Short-term 
transfers are expected to occur on an as needed basis. A longer-term transfer must be mutually agreed to prior to 
implementation. 

Trigger for Implementation and Termination: Transfers may take place upon mutual agreement. Termination would be 
subject to the terms of the agreement if applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Not applicable, this is a Planned Project that 
is anticipated to move forward. 

6.2.5 Potential Projects 

Projects categorized as Potential Projects are currently in the planning stages and may move forward if funding 
becomes available. Potential Projects represent a “menu of options” for the Subbasin to achieve long-term sustainability 
and offset the remaining imbalance above and beyond implementation of the Planned Projects. Together these projects 
total 32,287 AF/year in groundwater offset/recharge/conservation that could potentially be made available to the 
Subbasin if funding is secured. 

6.2.5.1 Project 9: BNSF Railway Company Intermodal Facility Recharge Pond 

Under this proposed project, CSJWCD would form an agreement with the BNSF railroad owner to access an existing 
drainage pond near the CSJWCD delivery channel to be used as a recharge area. This project would contribute an 
estimated 1,000 AF/year of groundwater offset through direct recharge to the groundwater aquifer.  

Project Summary 

Submitting GSA: Central San Joaquin Water 
Conservation District 

Project Type: Direct Recharge 

Estimated Groundwater Offset and/or Recharge: 1,000 AF/year 

Other Participating Entities: BNSF Railway 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing direct recharge opportunities. 

Project Status: This project is in the planning stages. 

Required Permitting and Regulatory Process: A streambed alteration permit would be required to construct a diversion 
structure from the District delivery channel to feed the recharge pond. 

Time-table for Initiation and Completion: This project would initiate in 2021 and be completed by 2023. 

Expected Benefits and Evaluation: This project is anticipated to directly recharge 1,000 AF/year to the groundwater 
basin in CSJWCD. Benefits to groundwater levels will be evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project will rely on water from the New Melones 
Unit Central Valley Project. The surface water source is based upon a contract for delivery of surface water from the 
New Melones Unit of the Central Valley Project. The contract is long-term however water availability is subject to 
drought conditions. This is an existing water right.  

Legal Authority: The California Water Code, Division 21, Section 74000 et seq. authorizes CSJWCD to acquire, sell, 
and distribute water and fix rates for service throughout the District. 
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Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $150,000 in capital costs and 
$50,000 in annual operations and maintenance costs. Costs for this project would be met by groundwater extraction 
fee revenue, private loans, and/or possible grant funding.  

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. In this case, the project parties plan to implement the project as soon as a finalized agreement with 
landowner is reached and permitting and funding are established.   

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. 

6.2.5.2 Project 10: Stockton Advanced Metering Infrastructure 

The City of Stockton Municipal Utilities Department (MUD) provides treated drinking water through approximately 
48,000 water meters, of which a portion are read via a touch-read system and the remainder are read manually by staff 
every month. Manual meter reading is the least efficient method of meter reading and the most costly. AMI using 
improved technology is far more efficient and generally very cost effective when compared to manual reading. AMI 
also provides several other benefits beyond simple cost savings including improved customer service, leak detection, 
and real-time consumption information to the customer. Documented customer water savings and improved demand-
side water conservation has occurred when real-time consumption information is available. 

This project would apply AMI to water meters in the City of Stockton Service Area. Improved technology would increase 
efficiency and decrease costs associated with manual reading. Additional benefits beyond cost savings include 
improved leak detection and demand-side water conservation.   

Project Summary 

Submitting GSA: City of Stockton 

Project Type: Conservation 

Estimated Groundwater Demand Reduction: 2,000 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing demand-side water conservation opportunities. 

Project Status: An initial study for this project was completed in 2011.  

Required Permitting and Regulatory Process: The required permitting and regulatory process for this project has not 
yet been determined.  

Time-table for Initiation and Completion: This project is would initiate 2020-2025 and be completed by 2025-2028. 

Expected Benefits and Evaluation: This project is anticipated to reduce groundwater demand by 2,000 AF/year in the 
City of Stockton through leak detection and real-time consumption information to the customer. Benefits to groundwater 
levels will be evaluated by quantifying resulting demand reduction. 

How Project Will Be Accomplished/Evaluation of Water Source: This project is a demand-side conservation project. No 
additional water source will be utilized for this project. 

Legal Authority: This project would be under the authority of the City of Stockton and implemented within the service 
area.  
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Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $11 million in capital costs and 
$550,000 in annual operations and maintenance costs. Costs for this project would be met by ratepayers and through 
grants or other funding sources.  

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. Circumstances for implementation include inclusion in Department planning, development, and Capital 
Improvement Program. 

Trigger for Implementation and Termination: Triggers for project implementation and termination include availability of 
project funding. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. 

6.2.5.3 Project 11: South System Groundwater Banking with EBMUD 

NSJWCD, East Bay Municipal Utility District (EBMUD), and other entities in San Joaquin County entered into a Protest 
Dismissal Agreement in 2014 (the “PDA”) to resolve various water right protests. The PDA Agreement includes a 
commitment to undertake a pilot-level groundwater banking project and a longer-term groundwater banking project. 
The pilot level banking project is called the “DREAM” project and is already underway. The DREAM project involves 
the delivery of 1,000 AF of EBMUD water into the NSJWCD service area along the South System to use for irrigation, 
effectuating 1,000 AF of in-lieu groundwater recharge. EBMUD will receive a banked water credit of 50 percent of the 
amount of water recharge, not to exceed 500 AF. EBMUD can withdraw the banked water in the future. NSJWCD will 
control the withdraw of the banked water by pumping groundwater from a well that is centrally located in the area of 
recharge and then conveying the pumping groundwater to the EBMUD Mokelumne Aqueduct. The extraction and return 
of the banked water is subject to a San Joaquin County groundwater export permit. The permit places additional 
conditions and restrictions on the extraction of the banked water, including a 5 percent per year annual loss factor and 
pumping restrictions to prevent impacts to other groundwater users.   

EBMUD and NSJWCD have started the preliminary planning for the longer-term banking project. The longer-term 
banking project will use the same concept as the pilot project but will involve larger quantities of water and potential 
additional facilities to deliver and use the water for in-lieu recharge within NSJWCD, and to extract and return banked 
water credits to EBMUD. The longer-term project contemplates EBMUD providing surface water supplies of 3,000 
AF/year to 6,000 AF/year in dry years and 8,000 AF/year in wet years to NSJWCD. These surface water supplies would 
come from EBMUD’s water rights on the Mokelumne River and would be in addition to surface water available under 
NSJWCD’s water right. EBMUD would receive a banked water credit for 50 percent of the additional supplies provided, 
leaving a net surface/groundwater increase to the NSJWCD area of 50 percent of all additional supplies provided. The 
net water gain to NSJWCD may increase if EBMUD does not extract its banked supplies regularly because of the 
5 percent annual loss factor in the San Joaquin County export ordinance.  

As part of both the pilot and longer-term projects, EBMUD is funding facilities in NSJWCD that will be necessary for 
the banking projects but can also be used by NSJWCD to deliver NSJWCD’s own surface water supplies.   

The PDA also provides that the wet year water supplies could be used by SEWD for groundwater banking if they cannot 
be used in NSJWCD.  
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Project Summary 

Submitting GSA: North San Joaquin Water 
Conservation District 

Project Type: In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 4,000 AF/year 

Other Participating Entities: East Bay Municipal Utility 
District, Eastern Water Alliance, 
San Joaquin County and 
Stockton East Water District 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 

Project Status: The agreement for this project is in place. Parties need to finalize design, perform environmental review, 
and obtain necessary permits to operate. 

Required Permitting and Regulatory Process: This project would require a SWRCB Change Petition for Permit 10478, 
a San Joaquin County Groundwater Export Permit, and regulatory permits as needed for facilities such as pipelines. 

Time-table for Initiation and Completion: This project is would initiate in 2020 and be completed by 2025. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 4,000 AF/year in groundwater pumping in NSJWCD. Benefits to groundwater levels will 
be evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project would use water supplies from EBMUD 
Permit 10478 (Mokelumne River water). This is an existing surface water right. EBMUD has a right tied to hydrology, 
with amounts are set by contract. 

Legal Authority: The legal authority for this project is covered under Water Code Section 74000 et seq. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $5 million in capital costs and 
$400,000 in annual operations and maintenance costs. Costs for this project will be met by grant funding, banking fees, 
and water charges.  

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. The project parties plan to implement the project as soon as design, permitting and funding are 
established, by 2025. 

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. 

6.2.5.4 Project 12: NSJWCD North System Modernization/Lasko Recharge Project 

This project will repair, upgrade, and modernize the North System Pump and Distribution System to facilitate delivery 
of 4,000 to 6,000 AF/year of surface water to farmers in-lieu of groundwater pumping. Water would come from 
NSJWCD Permit 10477 supplies, which are available in about 55 percent of years. Average deliveries would be 5,000 
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AF/year in about half of the years. In addition, there is a small, sandy recharge pond location on the Lasko property 
located along the upper portion of the North System pipeline along Tretheway Road. The pond is about 2 acres in size 
and can recharge about 2 AF/day. NSJWCD could convey water through the NSJWCD North System, to the Lasko 
recharge pond, to directly recharge surface water during times that water is available but there is not irrigation demand, 
such as during the December through May time period or during the interim period of years before the remainder of 
the North System pipeline is repaired or replaced.     

Project Summary 

Submitting GSA: North San Joaquin Water 
Conservation District 

Project Type: In-lieu Recharge/Direct 
Recharge 

Estimated Groundwater Offset and/or Recharge: 2,600 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu and direct recharge opportunities. 

Project Status: This project is in the planning/initial study phase. NSJWCD is soliciting landowner input on design and 
financing options.  

Required Permitting and Regulatory Process: This project would require regulatory permitting as needed for minor 
construction related to rehabilitation of existing water delivery infrastructure. 

Time-table for Initiation and Completion: This project is would initiate in 2021 and be completed by 2026. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 2,600 AF/year in groundwater pumping in NSJWCD. In addition, there is opportunity to 
directly recharge surface water to the groundwater basin at specified times. Benefits to groundwater levels will be 
evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project would use water supplies available through 
NSJWCD Permit 10477 (Mokelumne River water). This is an existing surface water right.  

Legal Authority: The legal authority for this project is covered under Water Code Section 74000 et seq. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $7 million in capital costs and 
$150,000 in annual operations and maintenance costs. Costs for this project will be met by grant funding, landowner 
assessments (pending approval), and water charges.  

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. NSJWCD plans to implement the project as soon as funding is secured.  

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. 
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6.2.5.5 Project 13: Manserro Recharge Project 

NSJWCD is investigating constructing and operating a 10-acre recharge pond on the North side of the Mokelumne 
River on property owned by the Manserro family through a long-term lease. NSJWCD would use Permit 10477 water 
available during December 1 through June 30 that is not needed for irrigation, for recharge. The project could recharge 
10,000 AF/year or more in years when water is available. Because the project can use water available during the direct 
diversion flood season, water is expected to be available more frequently under the NSJWCD water right for this project, 
or 80 percent of years. Capital costs are based on the assumption that NSJWCD would lease the 10-acre property for 
this project.  

Project Summary 

Submitting GSA: North San Joaquin Water 
Conservation District 

Project Type: Direct Recharge 

Estimated Groundwater Offset and/or Recharge: 8,000 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing direct recharge opportunities. 

Project Status: This project is in the planning phase.  

Required Permitting and Regulatory Process: This project would require CEQA review, a possible grading permit, and 
a possible water right change petition.  

Time-table for Initiation and Completion: This project is would initiate in 2019 on a pilot basis, and in 2020 on a full-
scale basis. This project would be completed by 2022. 

Expected Benefits and Evaluation: This project is anticipated to directly recharge 8,000 AF/year to the groundwater 
basin in NSJWCD. Benefits to groundwater levels will be evaluated through ESJWRM model simulations. 

How Project Will Be Accomplished/Evaluation of Water Source: This project would use water supplies available through 
NSJWCD Permit 10477 (Mokelumne River water). This is an existing surface water right. Once Permit 10477 supplies 
are fully committed to in-lieu recharge projects, NSJWCD could apply to appropriate Mokelumne River flood flows for 
this direct recharge project.  

Legal Authority: The legal authority for this project is covered under Water Code Section 74000 et seq. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $300,000 in capital costs and 
$400,000 in annual operations and maintenance costs. Costs for this project will be met by grant funding and landowner 
assessments (pending approval).  

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. Circumstances for implementation include securing funding. Project may be implemented on a smaller 
scale depending on use of water by other projects in the District.  

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. 
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6.2.5.6 Project 14: Tecklenburg Recharge Project  

NSJWCD is investigating constructing and operating a 10-acre recharge pond on the South side of the Mokelumne 
River on property owned by the Tecklenburg family through a purchase. NSJWCD would use Permit 10477 water 
available during December 1 through June 30, and not needed for irrigation, for recharge. The project could recharge 
10,000 AF/year or more in years when water is available. Because the project can use water available during the direct 
diversion flood season, water is expected to be available more frequently under the NSJWCD water right for this project, 
or 80 percent of years. Capital costs are based on the assumption that NSJWCD would purchase the 10-acre property 
for this project.  

Project Summary 

Submitting GSA: North San Joaquin Water 
Conservation District 

Project Type: Direct Recharge 

Estimated Groundwater Offset and/or Recharge: 8,000 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing direct recharge opportunities. 

Project Status: This project is in the planning phase.  

Required Permitting and Regulatory Process: This project would require CEQA review and a possible grading permit. 

Time-table for Initiation and Completion: This project is would initiate in 2020 on a pilot basis, and in 2021 on a full-
scale basis. This project would be completed by 2023. 

Expected Benefits and Evaluation: This project is anticipated to directly recharge 8,000 AF/year to the groundwater 
basin in NSJWCD. Benefits to groundwater levels will be evaluated through ESJWRM model simulations. 

How Project Will Be Accomplished/Evaluation of Water Source: This project would use water supplies available through 
NSJWCD Permit 10477 (Mokelumne River water). Once Permit 10477 supplies are fully committed to in-lieu recharge 
projects, NSJWCD could apply to appropriate Mokelumne River flood flows for this direct recharge project. This is an 
existing surface water right. 

Legal Authority: The legal authority for this project is covered under Water Code Section 74000 et seq. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $1 million in capital costs and 
$400,000 in annual operations and maintenance costs. Costs for this project will be met by grant funding and landowner 
assessments (pending approval). 

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. Circumstances for implementation include securing funding. Project may be implemented on a smaller 
scale depending on use of water by other projects in the District.  

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. 



 

Draft Groundwater Sustainability Plan  6-24 
Projects and Management Actions  July 2019 

 

6.2.5.7 Project 15: City of Escalon Wastewater Reuse 

This project entails the reuse of wastewater that would include tertiary treatment of the City of Escalon’s effluent and 
blending in SSJID’s irrigation distribution system. This additional source of supply could then be used for groundwater 
recharge or transfer within the Subbasin to offset groundwater demands using SSJID facilities and/or water right 
entitlements to facilitate the transfer. The treated water will meet Title-22 Water Standards. 

The City of Escalon’s Wastewater Treatment Plant treats approximately 600,000 gallons per day (1.84 AF per day) 
with peak flows up to 1 MGD. The plant is located near SSJID’s Main Distribution Canal, and the effluent would need 
to be pumped and a pipeline of approximately 4,000 linear feet would need installed in addition to improvements at the 
plant to meet Title-22 Water Standards. 

Project Summary 

Submitting GSA: South San Joaquin GSA 

Project Type: Recycling/Direct Recharge/ 
Intrabasin Transfer 

Estimated Groundwater Offset and/or Recharge: 672 AF/year 

Other Participating Entities: City of Escalon 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing water recycling and direct recharge opportunities. 

Project Status: This project is in the planning/initial study phase.  

Required Permitting and Regulatory Process: This project would require CEQA review, Regional Water Quality Control 
Board permitting, and road encroachment permits. 

Time-table for Initiation and Completion: This project is would initiate in 2020 and would be completed by 2028. 

Expected Benefits and Evaluation: This project is anticipated to offset 672 AF/year in groundwater pumping for use in 
direct recharge in the City of Escalon or in interbasin transfers to other areas of the Subbasin. Benefits to groundwater 
levels will be evaluated through ESJWRM model simulations 

How Project Will Be Accomplished/Evaluation of Water Source: This project will rely on the use of recycled water, in 
the form of tertiary-treated Title-22 effluent form the City of Escalon’s Wastewater Treatment Plant. No additional water 
source will be utilized for this project. 

Legal Authority: The City of Escalon is an incorporated city and provides municipal services including wastewater 
treatment. SSJID is an irrigation district formed in accordance with State law. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $18 million in capital costs and 
$400,000 in annual operations and maintenance costs. Costs for this project will be met by developer impact fees, 
connection fees, and sewer rate fees.  

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. Provided the project is feasible as determined in the initial planning phase, the Escalon City Council 
would need to approve the project as well as the SSJID Board of Directors. 

Trigger for Implementation and Termination: The project would need to be determined to be feasible with adequate 
funding likely from multiple sources such as development impact fees, connection fees, and sewer rate fees.   
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Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. The Escalon City Council would need 
to make the requisite findings and approve a financing package for the project. 

6.2.5.8 Project 16: City of Ripon Surface Water Supply 

The City of Ripon serves water to 15,000 residents along with businesses and industries located within the city limits. 
The purpose of this project is to supplement the City of Ripon’s municipal water supply with treated surface water from 
the SSJID by constructing a 5-mile pipeline from the SSJID existing surface water transmission pipeline to Ripon’s 
water distribution system, along with a booster pump station.  

The City of Ripon is currently under contract with SSJID to withdraw a maximum of 6,000 AF/year, which is the expected 
water supply for this project. 

Project Summary 

Submitting GSA: South San Joaquin GSA 

Project Type: In-lieu Recharge  

Estimated Groundwater Offset and/or Recharge: 6,000 AF/year 

Other Participating Entities: City of Ripon 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 

Project Status: The design for this project is complete. The City is pursuing a National Environmental Policy Act (NEPA) 
Categorical Exclusion and CEQA Mitigated Negative Declaration. Construction of the project will begin once the project 
is fully funded. Construction is expected to take one year. 

Required Permitting and Regulatory Process: This project will require a NEPA Categorical Exclusion and CEQA 
Mitigated Negative Declaration. Road encroachment permits will also be required.  

Time-table for Initiation and Completion: This project is would initiate in 2020 and would be completed by 2024. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 6,00 AF/year in groundwater pumping in the City of Ripon. Benefits are expected to 
accrue for 50 years, through 2074. Benefits to groundwater levels will be evaluated through ESJWRM model 
simulations. This proposed conjunctive use project would provide the community of Ripon, along with the region that 
relies on the groundwater Subbasin, with numerous benefits, including:  

• Conservation of groundwater through in-lieu recharge  

• Use of renewable energy and energy conservation  

• Safer and cleaner drinking water 

How Project Will Be Accomplished/Evaluation of Water Source: SSJID holds pre-1914 water rights on the Stanislaus 
River. This is an existing surface water right. The City of Ripon has an agreement in place to divert a maximum of 
6,000 AF/year from SSJID facilitates under SSJID’s existing pre-1914 water right, which is the expected water supply 
for this project. 

Legal Authority: The City of Ripon is an incorporated city and provides municipal water service.  SSJID is an irrigation 
district formed in accordance with State law.  SSJID holds pre-1914 water rights on the Stanislaus River.   

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $8.6 million in capital costs. 
Costs for this project will be met by grants, water rates, and development impact fees.  
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Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. The City of Ripon is in the process of completing the environmental process and securing the necessary 
finances to move forward. 

Trigger for Implementation and Termination: Project implementation will initiate once the project is approved by the 
City of Ripon and the financing is in place.  Termination would be subject to the terms of the agreement if applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. The Ripon City Council would need to 
make the requisite findings under NEPA, CEQA, and approve a financing package for the project. 

6.2.5.9 Project 17: City of Escalon Connection to Nick DeGroot Water Treatment Plant 

The City of Escalon partnered in the construction of the Nick DeGroot Water Treatment Plant and continues to provide 
financial partnership in its operation. However, Escalon has not constructed the turnout and distribution system 
improvements necessary to receive their surface water allotments. Finance and construction of these improvements 
would make it possible for Escalon to receive their contract entitlements under Phase 1 (2,015 AF) further reducing 
Escalon’s groundwater demand. Escalon, as a partner city in the plant, could readily begin receiving water once turnout 
improvements and distribution pipelines are constructed. SSJID operates the Nick DeGroot Water Treatment Plant and 
serves treated Stanislaus River water under its pre-1914 water right to the cities of Manteca, Lathrop and Tracy. 

Project Summary 

Submitting GSA: South San Joaquin GSA 

Project Type: In-lieu Recharge 

Estimated Groundwater Offset and/or Recharge: 2,015 AF/year 

Other Participating Entities:  City of Escalon and SSJID 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing in-lieu recharge opportunities. 

Project Status: The project is in the conceptual design phase. Environmental review has been completed. 

Required Permitting and Regulatory Process: This project will require road encroachment permits.  

Time-table for Initiation and Completion: This project is would initiate in 2020 (pending funding) and be completed by 
2023. 

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 2,015 AF/year in groundwater pumping in the City of Escalon. Benefits are expected to 
accrue for 50 years, through 2073. Benefits to groundwater levels will be evaluated through ESJWRM model 
simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: SSJID holds pre-1914 water rights on the Stanislaus 
River. This is an existing surface water right.  

Legal Authority: The City of Escalon is an incorporated city and provides municipal water service.  SSJID is an irrigation 
district formed in accordance with State law. SSJID holds pre-1914 water rights on the Stanislaus River. The City of 
Escalon is project partner in the Nick DeGroot Water Treatment Plant and has an existing agreement with SSJID which 
entitles Escalon to receive 2,015 AF/year of treated surface water. 
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Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $8,789,000 in capital costs and 
$250,000 in annual operations and maintenance costs. Costs for this project will be met by grants, water rates, and 
development impact fees.  

Circumstances for Implementation: This project is a Potential Project, meaning it is currently in the planning stages and 
may move forward if funding becomes available. Potential Projects represent a “menu of options” for the Subbasin to 
achieve long-term sustainability and offset the remaining imbalance above and beyond implementation of the Planned 
Projects. As scenarios change, the Potential Projects can come online to bring additional resources for adaptive 
management. The City of Escalon is in the process of securing the necessary finances to move forward. 

Trigger for Implementation and Termination: Project implementation will initiate once the project is approved by the 
City of Escalon and the financing is in place. Termination would be subject to the terms of the agreement if applicable 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Potential Projects will be 
based on long-term management or changing needs of the GSA or Subbasin. The Escalon City Council would need to 
make the requisite findings and approve a financing package for the project. 

6.2.6 Longer-term or Conceptual Projects 

Projects categorized as Longer-term or Conceptual Projects are in the early conceptual planning stages and would 
require significant additional work to move forward. Longer-term/Conceptual Projects represent potential future projects 
that could conceptually provide a benefit to the Subbasin in the future, but that would need to be further developed. 
Together these projects total an approximated 67,043 AF/year in groundwater offset/recharge/conservation that could 
potentially be made available to the Subbasin if funding is secured. 

6.2.6.1 Project 18: Farmington Dam Repurpose Project 

This proposed project would convert the Farmington Dam, currently a flood control structure, into a water supply 
reservoir. This existing Farmington Dam has a flood control capacity of 52,000 AF. The proposed project would 
increase the total reservoir capacity to 112,000 AF which includes 60,000 AF for water supply and 52,000 AF for flood 
control. The water supply could be stored and used even in drought conditions. The increased water supply would also 
encourage growers to switch to surface water irrigation instead of reliance on groundwater. 

USACE completed a reconnaissance report in 1997 with an estimated cost of $91.4 million based on an effective 
pricing date of October 1996. Including environmental and cultural resources mitigation costs, which were not included 
in 1997, the cost today would be about $175 million.  

Other entities that would benefit from this project includes CSJWCD and potentially OID. 

Project Summary 

Submitting GSA: Stockton East Water District 

Project Type: Direct Recharge 

Estimated Groundwater Offset and/or Recharge: 30,000 AF/year 

Other Participating Entities: USACE 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing direct recharge opportunities. 

Project Status: The project is in the pre-planning stage. A reconnaissance study has been completed. 

Required Permitting and Regulatory Process: The required permitting for this project would include acquiring 
permits/approvals from SWRCB, USBR, California DFW, RWQCB, CVFPB, and USACE.  

Time-table for Initiation and Completion: This project is would initiate in 2030 and be completed by 2050. 
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Expected Benefits and Evaluation: This project is anticipated to directly recharge 30,000 AF/year to the groundwater 
basin in SEWD. Benefits to groundwater levels will be evaluated through model simulations. 

How Project Will Be Accomplished/Evaluation of Water Source: SEWD and CSJWCD have a water supply contract 
with USBR to use water from the New Melones Reservoir (Stanislaus River water). This is an existing surface water 
right.  

Legal Authority: SEWD is a local agency with its own enabling legislation established to serve water for agricultural 
and municipal demands. SEWD is also a GSA with authority on groundwater pumping. Farmington Dam is owned and 
operated by USACE and upon agreement, and USACE would be the agency with authority to modify the dam structure. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $175 million in capital costs 
and $2 million in annual operations and maintenance costs. Costs for this project will be met through the pursual of 
grant funding.  

Circumstances for Implementation: This project is a Longer-term/Conceptual Project, meaning it is in the early 
conceptual planning stages and would require significant additional work to move forward. Longer-term/Conceptual 
Projects represent potential future projects that could conceptually provide a benefit to the Subbasin in the future. As 
scenarios change, Longer-term/Conceptual Projects can come online to bring additional resources for adaptive 
management. This project could be implemented when agreements are reached with all federal and state regulatory 
agencies and when funding is available. 

Trigger for Implementation and Termination: The trigger for implementation and termination would be the water supply 
from New Melones Reservoir and groundwater levels in the Subbasin. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Longer-term/Conceptual 
Projects will be based on long-term management or changing needs of the GSA or Subbasin. 

6.2.6.2 Project 19: Recycled Water Transfer to Agriculture  

Under the Recycled Water Transfer to Agriculture project, the City of Manteca would sell recycled water to agricultural 
users northeast of the City, located within the CSJWCD service area, or provide the water to the local GSAs for use in 
groundwater basin recharge to overcome existing overdraft conditions and help sustain the Subbasin. The City would 
target customers located northeast of the City so that recycled water use for irrigation would offset groundwater 
pumping in an area with a significant cone of depression. No specific customers have been identified this alternative; 
rather, this alternative was developed primarily to support a cost estimate for designing and constructing a recycled 
water pipeline to this area of the county. Under this alternative, it is assumed that agricultural users would receive water 
during the 6-month irrigation season, resulting in a demand of 1,990 AF/year under current conditions and 5,190 
AF/year at buildout.  

Project Summary 

Submitting GSA: City of Manteca 

Project Type: Recycling/Transfer/In-lieu 
Recharge 

Estimated Groundwater Offset and/or Recharge: 5,193 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing recycling, transfer, and in-lieu recharge opportunities. 

Project Status: The project is in the planning/initial study phase. The project has been evaluated by the City in their 
Draft Reclaimed Water Facilities Master Plan planning efforts. 
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Required Permitting and Regulatory Process: This project would require an NPDES Permit amendment, CEQA review, 
and approval from the State Water Resources Control Board to deliver water from the current discharge location to the 
potential project. 

Time-table for Initiation and Completion: The initiation and completion dates for this project are unknown at this time.  

Expected Benefits and Evaluation: Groundwater Subbasin recharge through the in-lieu use of alternate water supply 
will be an important component of the GSP and will be critical to establishing long-term Subbasin sustainability. This 
project is anticipated to offset 5,193 AF/year in groundwater pumping in agricultural areas northeast of the City of 
Manteca. Benefits to groundwater levels will be evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project will rely on the use of recycled water, in 
the form of tertiary-treated Title-22 effluent form the City of Manteca’s Wastewater Quality Control Facility. No additional 
water source will be utilized for this project. 

Legal Authority: This project would be under the authority of the City of Manteca for portions located within its service 
area. Legal authority outside of city limits would be identified if the project moves forward to implementation. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $37,645,000 in capital costs 
and $679,000 in annual operations and maintenance costs. Funding sources would be identified if a project moves 
forward to implementation. 

Circumstances for Implementation: This project is a Longer-term/Conceptual Project, meaning it is in the early 
conceptual planning stages and would require significant additional work to move forward. Longer-term/Conceptual 
Projects represent potential future projects that could conceptually provide a benefit to the Subbasin in the future. As 
scenarios change, Longer-term/Conceptual Projects can come online to bring additional resources for adaptive 
management. Implementation of this recycled water project is dependent on the identification of recycled water users 
and the installation of facilities to transmit recycled water to the location where it is needed. Agreement(s) between 
recycled water users and the City would also be required. 

Trigger for Implementation and Termination: The trigger for project implementation would be the identification of 
recycled water users and agreements between recycled water users and the City.  

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Longer-term/Conceptual 
Projects will be based on long-term management or changing needs of the GSA or Subbasin. 

6.2.6.3 Project 20: Mobilizing Recharge Opportunities 

This project would put in place a framework to quickly mobilize and take advantage of recharge opportunities (e.g., 
existing storm ponds, lake features, temporary flood easements, agricultural field ponding, etc.) The project would 
provide access to funding to expedite recharge projects as opportunities arise. Additional governance and budgetary 
controls would need to be developed. 

Project Summary 

Submitting GSA: San Joaquin County  

Project Type: Direct Recharge 

Estimated Groundwater Offset and/or Recharge: To be determined 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing direct recharge opportunities. 

Project Status: This project is still in the early conceptual planning stages. 
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Required Permitting and Regulatory Process: The required permitting and regulatory process for this project has not 
been determined. 

Time-table for Initiation and Completion: The initiation and completion dates for this project are unknown at this time.  

Expected Benefits and Evaluation: This project is anticipated to directly recharge the groundwater basin in areas that 
are geographically dispersed throughout the Subbasin. Benefits to groundwater levels will be evaluated through 
ESJWRM model simulations. 

How Project Will Be Accomplished / Evaluation of Water Source: The identification of water source will occur as project 
develops.  

Legal Authority: [Information pending] 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project and approach for meeting costs are 
unknown at this time.  

Circumstances for Implementation: The circumstances for implementation of this project are unknown at this time. 

Trigger for Implementation and Termination: The triggers for implementation and termination of this project are 
unknown at this time. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Longer-term/Conceptual 
Projects will be based on long-term management or changing needs of the GSA or Subbasin. 

6.2.6.4 Project 21: Winery Recycled Water 

This project will blend NSJWCD Permit 10477 water with wastewater from winery(ies) and deliver blended water for 
irrigation to accomplish in-lieu recharge or put in recharge ponds and accomplish direct groundwater recharge. 

Project Summary 

Submitting GSA: North San Joaquin Water 
Conservation District 

Project Type: Recycling/In-lieu Recharge/ 
Direct Recharge 

Estimated Groundwater Offset and/or Recharge: 750 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing recycling, in-lieu recharge, and direct recharge opportunities. 

Project Status: This project is in the early stages of discussing concepts with a local winery. 

Required Permitting and Regulatory Process: This project would require WDR permitting through the Central Valley 
Regional Water Quality Control Board (CVRWQCB). Minor permits would be required for pipeline construction. 

Time-table for Initiation and Completion: This project is would initiate in 2025 and be completed by 2027. 

Expected Benefits and Evaluation: This project is anticipated to offset 750 AF/year in groundwater pumping in NSJWCD 
for use in in-lieu or direct recharge.  

How Project Will Be Accomplished/Evaluation of Water Source: This project will blend NSJWCD Permit 10477 
(Mokelumne River water) with wastewater from wineries. 

Legal Authority: The legal authority for this project is covered under Water Code Section 74000 et seq. 
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Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $1.5 million in capital costs 
and $100,000 in annual operations and maintenance costs. Costs for this project will be met by grant funding, 
landowner assessments (pending approval), and charges paid by the winery (pending contract). 

Circumstances for Implementation: This project is a Longer-term/Conceptual Project, meaning it is in the early 
conceptual planning stages and would require significant additional work to move forward. Longer-term/Conceptual 
Projects represent potential future projects that could conceptually provide a benefit to the Subbasin in the future. As 
scenarios change, Longer-term/Conceptual Projects can come online to bring additional resources for adaptive 
management. Circumstances for implementation of this project include securing funding and winery cooperation 
contract.  

Trigger for Implementation and Termination: Not applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Longer-term/Conceptual 
Projects will be based on long-term management or changing needs of the GSA or Subbasin. 

6.2.6.5 Project 22: Pressurization of SSJID Facilities 

SSJID currently operates a 3,800-acre pilot pressurized irrigation project within its service area. The project provides 
irrigation water at pressure to a grower’s turnout with nearly on-demand service. The service has promoted and 
influenced the adoption of high-efficiency irrigation systems and also promoted the use of SSJID surface water over 
private groundwater facilities in the area. SSJID is currently considering expansion of this type of irrigation service to 
the rest of its service territory. Further analysis needs to be done to understand the project benefits and impacts related 
to groundwater. 

The remaining service area considered is 56,300 acres. In 2014, the District completed a feasibility study on delivering 
a full pressurization system. The study included projections on on-farm savings and benefits (pumping/electrical costs, 
water quality) and included converting current groundwater farmers. The study observed four alternatives and 
concluded that a decentralized system comprising of 6 pump stations and reservoirs at strategic locations throughout 
the District would be the most feasible alternative. The study found that pressurization is estimated to reduce 
groundwater pumping from 40,000 AF annually to 10,000 AF annually within the District’s jurisdiction.  

Project Summary 

Submitting GSA: South San Joaquin GSA 

Project Type: Conservation 

Estimated Groundwater Demand Reduction: 30,000 AF/year 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing demand-side water conservation opportunities. 

Project Status: A feasibility study for this project has been completed. Inclusion in a Strategic Water Master Plan is in 
progress.  

Required Permitting and Regulatory Process: This project would require CEQA review and road encroachment permits.  

Time-table for Initiation and Completion: This project has been implemented on a pilot scale (3,800 acres, Division 9), 
and the project can be phased based on customer needs and system compatibility. The project is expected to be 
completed by 2030.  

Expected Benefits and Evaluation: This project is anticipated to reduce groundwater demand by 30,000 AF/year in the 
SSJID service area. Benefits are expected to accrue for 30 years. Benefits to groundwater levels will be evaluated by 
quantifying resulting demand reduction.  



 

Draft Groundwater Sustainability Plan  6-32 
Projects and Management Actions  July 2019 

 

How Project Will Be Accomplished/Evaluation of Water Source: This project is a demand-side conservation project. No 
additional water source will be utilized for this project. 

Legal Authority: SSJID is an irrigation district formed in accordance with State law. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $328 million in capital costs 
and $8.5 million in annual operations and maintenance costs. Costs for this project will be met by existing sources (i.e., 
hydropower generation, user fees, and water transfers), and enhanced revenue sources (i.e., grants, additional user 
fees, additional water transfers). 

Circumstances for Implementation: This project is a Longer-term/Conceptual Project, meaning it is in the early 
conceptual planning stages and would require significant additional work to move forward. Longer-term/Conceptual 
Projects represent potential future projects that could conceptually provide a benefit to the Subbasin in the future. As 
scenarios change, Longer-term/Conceptual Projects can come online to bring additional resources for adaptive 
management. The SSJID Strategic Water Master Plan is currently underway and is intended to prioritize system capital 
improvements based on customer and system needs. This project can be phased based on customer demand and 
available funding. 

Trigger for Implementation and Termination: The trigger for implementation for this project is sufficient customer 
demand and a financial plan for necessary enhanced revenues. The trigger for termination is subject to irrigation service 
agreement terms if applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Longer-term/Conceptual 
Projects will be based on long-term management or changing needs of the GSA or Subbasin. The SSJID Board of 
Directors would need to make the requisite findings and approve a financing package for the project. 

6.2.6.6 Project 23: SSJID Storm Water Reuse 

SSJID and the Cities of Ripon and Escalon have previously proposed storm water capture for storage and irrigation 
reuse, or for groundwater recharge to benefit the groundwater Subbasin. Currently, the City of Escalon, and to a limited 
extent the City of Ripon, discharge storm water into SSJID facilities during the winter months. This storm water is 
conveyed through SSJID’s main canal or lateral irrigation distribution system and eventually is conveyed into the 
Stanislaus River or the San Joaquin River via French Camp Slough. Capturing and storing excess storm water would 
allow for quantities of water that could be used to offset or enhance groundwater in multiple ways. SSJID is in the 
process of quantifying the amount of storm water it discharges during the winter months that could be made available 
to be repurposed for sustainable groundwater management practices. Additional infrastructure may be needed to 
provide adequate storage for groundwater recharge.  

The City of Escalon currently has a drainage area of approximately 1,200 acres with 10 drainage systems which 
accumulate to a maximum discharge capacity of approximately 50 cubic feet per second (cfs) that drains into 2 District 
Laterals. It is estimated on average that 700 AF/year of run-off comes from the City of Escalon. 

The City of Ripon currently has a drainage area of approximately 2,200 acres with four drainage systems. The majority 
of the storm run-off discharges to the Stanislaus River. A portion of storm water discharges into the District’s laterals 
and canals. It is estimated approximately 400 AF/year of run-off discharges to District facilities. 

Additional monitoring will need to be implemented to obtain more accurate discharge flows from both cities. 

Preliminary cost estimate includes 2 20-acre storm drain retention basins in each city strategically located near District 
facilities. 
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Project Summary 

Submitting GSA: South San Joaquin GSA 

Project Type: Storm Water/In-lieu Recharge/ 
Direct Recharge 

Estimated Groundwater Offset and/or Recharge: 1,100 AF/year 

Other Participating Entities: City of Escalon, City of Ripon, 
SSJID 

Measurable Objective Expected to Benefit: This project addresses chronic lowering of groundwater levels in the 
Subbasin by enhancing storm water capture, in-lieu recharge, and direct recharge opportunities. 

Project Status: The project is in the planning/initial study phase. 

Required Permitting and Regulatory Process: This project will require CEQA review and road encroachment permits.  

Time-table for Initiation and Completion: This project would initiate in 2027 and be completed by 2030.  

Expected Benefits and Evaluation: This project is anticipated to offset 1,100 AF/year in groundwater pumping in SSJ 
GSA for use in in-lieu or direct recharge. Benefits are expected to accrue for 50 years, through 2080. Benefits to 
groundwater levels will be evaluated through ESJWRM model simulations.  

How Project Will Be Accomplished/Evaluation of Water Source: This project would rely on the use of captured storm 
water. No additional water source will be utilized for this project. 

Legal Authority: The Cities of Escalon and Ripon are incorporated cities and provide municipal stormwater/drainage 
services.  SSJID is an irrigation district formed in accordance with State law and also provides limited drainage service. 

Estimated Costs and Plans to Meet Costs: The estimated costs for this project includes $30 million in capital costs and 
$30,000 in annual operations and maintenance costs. Costs for this project will be met by developer impact fees, 
connection fees, and sewer rate fees.  

Circumstances for Implementation: This project is a Longer-term/Conceptual Project, meaning it is in the early 
conceptual planning stages and would require significant additional work to move forward. Longer-term/Conceptual 
Projects represent potential future projects that could conceptually provide a benefit to the Subbasin in the future. As 
scenarios change, Longer-term/Conceptual Projects can come online to bring additional resources for adaptive 
management. The project proponents are in the process of determining the feasibility of the project including the 
possibility of securing the necessary finances to move forward. 

Trigger for Implementation and Termination: Project implementation would begin once the project is approved by the 
cities of Escalon and Ripon, and the SSJID Board of Directors, and a financing plan is in place.  Termination would be 
subject to the terms of the agreement if applicable. 

Process for Determining Conditions Requiring the Project have Occurred: Implementation of Longer-term/Conceptual 
Projects will be based on long-term management or changing needs of the GSA or Subbasin.  
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6.2.7 Notification Process 

Notification and public outreach around projects will be conducted at the GSA level. As part of disseminating information 
to the general public, GSAs will post project updates their websites to notify the public that the implementation of 
projects is being considered or has been implemented. This will include a description of the actions to be taken. These 
updates will also be provided to the other GSAs and will be published on the ESJ GWA website and other appropriate 
locations. Additional noticing for the public will be conducted consistent with permitting requirements in the case of the 
enactment of fees or assessments. Outreach may include public notices, meetings, website or social media presence, 
and email announcements.  

6.3 MANAGEMENT ACTIONS 

Management actions are generally administrative, locally implemented actions that the GSAs could take that affect 
groundwater sustainability. Typically, management actions do not require outside approvals, nor do they involve capital 
projects. Currently, no management actions related to pumping activities or groundwater allocations have been 
proposed for the Subbasin; however, GSAs maintain the flexibility to implement such demand-side management 
actions in the future if need is determined.  

If consideration of a demand reduction program were to take place in the future, public outreach and education on the 
potential structure of the program, as well and feasible monitoring and enforcement mechanisms, would be necessary 
to enable a successful program. Outreach could include public notices, meetings, website or social media presence, 
and email announcements.  

Additional management activities are discussed in Chapter 7: Plan Implementation, including: 

• Monitoring and recording of groundwater levels and groundwater quality data  

• Maintaining and updating the Subbasin Data Management System (DMS) with newly collected data 

• Monitoring groundwater use through use of satellite imagery 

• Annual monitoring of progress toward sustainability 

• Annual reporting of Subbasin conditions to DWR as required by SGMA 

6.4 POTENTIAL AVAILABLE FUNDING MECHANISMS 

The SWRCB has identified potential funding mechanisms that can be used toward the planning, construction, and 
implementation of GSP projects. Several funding types may be applicable to the current list of Planned Projects and 
potential future projects for the Eastern San Joaquin GSP including: projects included in an Integrated Water Resource 
Management Plan (IRWMP), projects addressing drinking water, stormwater recharge, water recycling projects, 
wastewater and system improvement projects, and projects that focus on DAC or SDAC areas.  

The range of applicable projects, per SWRCB Funding Opportunities fact sheet and per Water Code Section 
10727.4(h), include recharge projects, groundwater contamination remediation, water recycling projects, in-lieu use, 
diversions to storage, conservation, conveyance, and extraction projects. Additional projects or management actions 
outside of this list that a GSA determines will help achieve the sustainability goal for the Subbasin may also be 
applicable (see GSP Regulations Section 354.44). Many of the available funding mechanisms accept applications on 
a continuing basis. Table 6-2 provides an overview of the project types and available funding and programs as well as 
important dates to consider for implementation.  
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Table 6-2: Overview of Project Types and Available Funding Mechanisms  

Project Type and 
Purpose 

Funding Type Program Important Dates 

Water recycling projects Planning and 
construction grants 
and financing 

Water Recycling 
Funding Program 
(Prop 1 and 13) 

Planning applications accepted on 
continuous basis. Construction 
applications received by December 
31st of each year will be used to 
develop a priority score. Projects 
which receive a priority score equal 
to or greater than the yearly 
fundable list cutoff score will be 
placed on the fundable list for the 
upcoming fiscal year 

Wastewater treatment for 
DAC & SDAC projects 

Planning and 
construction grants 
and financing 

Small Community 
Grant Fund (Prop 1 
and CWSRF) 

Applications accepted on 
continuous basis 

Drinking Water  Planning and 
implementation grants 

Groundwater Grant 
Program (Prop 1) 

Round 2 awards late 2019, Round 
3 Solicitation to be released 2020 

Public water system 
improvements  

Planning and 
construction grants 
and financing 

Drinking Water 
Grants (Prop 1 and 
68, and DWSRF) 

Applications accepted on 
continuous basis 

Stormwater recharge 
projects  

Implementation grants   Storm Water Grant 
Program (Prop 1) 

Solicitation Period Summer/Fall 
2019   

IRWM projects (included 
and implemented in an 
adopted IRWMP) 

Implementation Grant IRWM 
Implementation 
Grant Program 
(Prop 1)   

Solicitation planned for release 
spring 2019. Round 1 applications 
likely due summer 2019. Round 2 
solicitation in 2020. 

 

Funding options are explained in greater detail in the Chapter 7: Plan Implementation of this GSP.  
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7. PLAN IMPLEMENTATION 

The Eastern San Joaquin Groundwater Sustainability Agency (GSAs) will work together in mutual cooperation to 
implement the Eastern San Joaquin Subbasin Groundwater Sustainability Plan (GSP) in compliance with the 
Sustainable Groundwater Management Act (SGMA). Implementing the GSP includes implementation of the projects 
and management actions included in Chapter 6, as well as the following items:  

• Eastern San Joaquin GSP implementation program management 

• Eastern San Joaquin GSAs administration and management  

• Implementation of the monitoring program and reporting 

• Data collection and analysis 

• Public outreach 

• Development of 5-year update and reports 

• Grant writing 

This chapter provides a description of the above items, including contents of the annual and 5-year reports that will be 
provided to the Department of Water Resources (DWR) as required under SGMA regulations.   

7.1 IMPLEMENTATION SCHEDULE 

Development and adoption of a GSP by the January 31, 2020 deadline was a large task. During GSP development, 
the Eastern San Joaquin Groundwater Authority Board of Directors (GWA Board) identified key areas that would need 
to be further developed as part of 5-year updates. 

Table 7-1 illustrates the Eastern San Joaquin GSP’s schedule for implementation from 2020 to 2040, highlighting the 
high-level activities anticipated for each five-year period. A more detailed schedule is provided in Figure 7-1. These 
activities are necessary for ongoing GSP monitoring and updates, as well as tentative schedules for projects and 
management actions. Additional details on the activities included in the timeline are provided in these activities’ 
respective sections of this GSP. 
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Table 7-1: GSP Schedule for Implementation 2020 to 2040 

2020 2025 2030 2035         2040 

Monitoring and 
Reporting 

Project Implementation 
Prepare for 

Sustainability 
Implement Sustainable 

Operations 

• Establish monitoring 
networks 

• Install new wells 
• Model refinement 

and verification 
studies 

• Initial project 
implementation 

• Ongoing outreach 
regarding GSP and 
projects 

• GSAs conduct 5-
year 
evaluation/update 

• Project 
implementation 
continues 

• Potential Project 
Evaluation and 
initiation 

• Monitoring and 
reporting continues 

• Outreach regarding 
GSP and projects 
continues 

• GSAs conduct 5-
year 
evaluation/update 

• Longer-
term/Conceptual 
Project evaluation 

• Monitoring and 
reporting continues 

• Outreach continues 

• GSAs conduct 5-year 
evaluation/update 

• Project 
implementation 
completed 
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Figure 7-1: GSP Implementation Schedule 
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7.2 IMPLEMENTATION COSTS  

In implementing the GSP, the GSAs will incur costs which will require funding. Table 7-2 summarizes these activities 
and their estimated costs. The areas associated with GWA-wide management and GSP implementation will be borne 
by the GWA through contributions from the member GSAs, under a cost-sharing arrangement to be developed following 
GSP adoption. Projects will be administered by the GSA project proponents. GSAs may elect to implement projects 
individually or jointly with one or more GSAs or with the GWA. 

Table 7-2: Costs to GSAs and GSP Implementation Costs 

Activity Estimated Cost1 

GSP Implementation and Management for GSAs  
Monitoring and Reporting  

Monitoring $80,000 - $100,000 annually 
Annual Reporting $50,000 - $75,000 annually 

Data Management System Updates $30,000 - $50,000 (first year only) 
$20,000 (following years, annually) 

Data Collection and Analysis  
Mokelumne River Loss Study Project $100,000 (one time) 

Model Refinements $275,000 (one time) 
Additional Wells if needed $200,000 per well (multi-level) 
Review of water quality data in Broad network $20,000 - $40,000 (annually) 

Administrative Actions $70,000 - $180,000 (annually) 

Developing 5-Year Evaluation Reports $800,000 - $2,000,000 every 5 years 
Public Outreach and Website Maintenance $35,000 - $45,000 (annually) 
Grant Writing By application type: 

$45,000 - $60,000 (State) 
$50,000+ (Federal) 

Implementing GSP: Projects and Management Actions (Planned Projects Only) 
Project 1: Lake Grupe In-Lieu Recharge $2.3 million (one time) 

$330,000 (annually) 

Project 2: SEWD Surface Water Implementation Expansion $750,000 (one time) 
$100,000 (annually) 

Project 3: City of Manteca Advanced Metering Infrastructure  $650,000 (one time) 
$300,000 (annually) 

Project 4: City of Lodi Surface Water Facility Expansion and Delivery 
Pipeline 

$4 million (one time) 
$2,340,000 (annually) 

Project 5: White Slough Water Pollution Control Facility Expansion $6 million (one time) – complete  
$4664 (annually) 

Project 6: CSJWCD Capital Improvement Program $50,000 (annually) 

Project 7: NSJWCD South System Modernization $9 million (one time) 
$250,000 (annually) 

Project 8: Long-term Water Transfer to SEWD and CSJWCD Up to $9 million (annually), $200 per 
AF 

1 Estimates are rounded and based on full implementation years (FY2021 through FY2040). Different costs may be incurred in 
FY 2020 as GSP implementation begins. 
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7.3 MONITORING AND REPORTING 

7.3.1 Monitoring 

The GSAs will follow direction for the monitoring programs described in Chapter 4: Monitoring Networks to track 
conditions for the applicable sustainability indicators discussed in Chapter 3: Sustainable Management Criteria. 
Monitoring network data will be collected and used to determine whether undesirable results are occurring and whether 
minimum thresholds are being reached or exceeded, and to determine if adaptive management is necessary. This data 
will be managed using the Eastern San Joaquin Subbasin Data Management System (DMS; see Chapter 5: Data 
Management System). The GSP monitoring networks make use of existing monitoring programs and develop further 
monitoring to continue characterization of the system and support development of water budgets. Key components 
involved in the implementation of the monitoring network activities for the GSP include:  

• Semi-annual groundwater level monitoring at 139 wells 

• Coordinating between new GSP monitoring program and existing California Statewide Groundwater 
Elevation Monitoring (CASGEM) program 

• Semi-annual groundwater quality monitoring at 43 wells 

Components of the annual monitoring program costs include: 

• Field crew ($50,000 - $60,000) 

• Equipment rental with truck, level meter, and pumps ($7,000 - $10,000) 

• Sampling costs ($24,000 - $30,000) 

• Existing monitoring and reporting costs for CASGEM ($50,000 - $75,000) 

7.3.2 Developing Annual Reports  

Annual reports must be submitted by April 1 of each year following GSP adoption (California Code of Regulations, 
2016). Annual reports must include 3 key sections: 1) General Information, 2) Basin Conditions, and 3) Plan 
Implementation Progress. An outline of what information will be provided in each of these sections in the annual report 
is included below. Annual reporting will be completed in a manner and format consistent with Section 356.2 of the 
SGMA regulations. As annual reporting continues, it is possible that this outline will change to reflect basin conditions, 
the priorities of GSAs, and applicable requirements from DWR. Annual reporting is estimated to cost approximately 
$50,000 to $75,000 annually. 

7.3.2.1 General Information 

General information will include an executive summary that highlights the key contents of the annual report. As part of 
the executive summary, this section will include a description of the sustainability goals, provide a description of GSP 
projects and their progress, and annually updated implementation schedule and map of the Subbasin. Key components 
as required by SGMA regulations include: 

• Executive Summary 

• Map of the Subbasin 

7.3.2.2 Basin Conditions 

Basin conditions will describe the current groundwater conditions and monitoring results. This section will include an 
evaluation of how conditions have changed in the Subbasin over the previous year and compare groundwater data for 
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the year to historical groundwater data. Pumping data, effects of project implementation (e.g., recharge data, 
conservation, if applicable), surface water flows, total water use, and groundwater storage will be included. Key 
components as required by SGMA regulations include:  

• Groundwater elevation data from the monitoring network 

• Hydrographs and contour maps of elevation data 

• Groundwater extraction data 

• Surface water supply data 

• Total water use data  

• Change in groundwater storage, including maps 

7.3.2.3 Plan Implementation Progress 

Progress towards successful plan implementation would be included in the annual report. This section of the annual 
report would describe the progress made toward achieving interim milestones as well as implementation of projects 
and management actions. Key components as required by SGMA regulations include: 

• Plan implementation progress 

• Sustainability progress 

7.3.3  DMS Updates 

Updates and maintenance to the DMS will be made annually, including import of monitoring data and export of 
summarized data for annual reporting. 

The first year will include refinements and is expected to cost $30,000 to $50,000, with following years expected to 
cost $20,000 annually. 

7.4 DATA COLLECTION AND ANALYSIS 

7.4.1 Mokelumne River Loss Study Project 

This project will study reaches of the Mokelumne River downstream of Camanche Reservoir to better understand and 
account for losses due to percolation, evaporation, riparian evapotranspiration, and more to inform management 

actions and SGMA basin accounting. Results of the study will be used to support model refinement and validation 
(described below in Section 7.4.2) in this region. The project is expected to cost about $100,000 and will take 2 years 
to complete. 

7.4.2  Model Refinements 

The ESJWRM will be updated based on newly available information or additional information provided by GSAs. This 
will include extending the historical model time series through at least 2020 and refining the model grid to align with 
the most recently updated GSA boundaries. Once the model has been updated and calibrated, new SGMA scenarios 
will be developed, including the current, projected, and sustainable scenarios as well as associated water budgets and 
the evaluation of sustainability indicators based on project implementation. The historical model is expected to be 
updated and calibrated by 2023 so that updated scenarios can be developed before the first GSP update in 2025. Total 
model refinement costs are expected to be $275,000.  
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7.4.3 Additional Wells If Needed 

Additional groundwater level monitoring wells may be installed throughout the Subbasin if needed to fill remaining data 
gaps or for other management purposes after separate currently planned monitoring well installations have been 
completed. Well installation costs can vary widely based on well depth and soil conditions. An estimate average cost 
for installing a groundwater level monitoring well is $200,000 per well.  

7.4.4  Review of Water Quality Data in Broad Network 

The GSAs will be reviewing water quality data in an exploratory fashion on an annual basis. This will include an 
evaluation of TDS, anions/cations, and arsenic on a Subbasin-wide scale to better inform basin conditions and 
management. This level of effort is expected to cost between $20,000 - $40,000 annually. Efforts include: 

• Coordination with existing monitoring programs: 

o Monthly review of data submitted to the Department of Pesticide Regulation (DPR), Division of 
Drinking Water (DDW), Department of Toxic Substances Control (EnviroStor), and GeoTracker as 
part of the Groundwater Ambient Monitoring and Assessment (GAMA) database.  

o Quarterly check-ins with existing monitoring programs, such as CV-SALTS and ILRP. 

o Annual review of annual monitoring reports prepared by other programs, such as CV-SALTS and 
ILRP.  

o GSAs will invite representative(s) from the Regional Water Quality Control Board, San Joaquin 
County Division of Environmental Health, and ILRP to attend an annual meeting of the GSAs to 
discuss constituent trends and concerns in the Subbasin in relation to groundwater pumping. 

7.5 ADMINISTRATIVE ACTIONS 

Each of the 15 GSAs are administered independently and involve meetings and oversight of individual GSA projects 
and programs. As described in Chapter 1: Administrative Information, Plan Area, and Communication, GSAs can be 
made up of one or multiple agencies, cities, and counties. GSA administration will include: monthly coordination 
meetings within each GSA; coordination meetings of the GSP Implementation Ad-hoc Committee, regular email 
communications to update GSA members on on-going basin activities; coordination activities with the other GSAs, 
such as on projects or studies; administration of projects implemented by the GSA; and general oversight and 
coordination. Coordination meetings between the 15 GSAs are assumed to occur bi-monthly, with other oversight and 
administration activities occurring as needed and on an on-going basis. GSA administration is also expected to require 
additional effort during GSP updates, and around the time of annual report and 5-year evaluation report development. 
Other administrative actions may involve tracking and evaluating GSP implementation and sustainability conditions as 
well as assessing the benefit to the Subbasin. Annual costs for GSA administrative actions are estimated to range from 
$70,000 to $180,000.  

7.6 DEVELOPING 5-YEAR EVALUATION REPORTS  

SGMA requires that GSPs be evaluated regarding their progress towards meeting the approved sustainability goals at 
least every 5 years and to provide a written assessment to DWR. An evaluation must also be made whenever the GSP 
is amended. A description of the information that will be included in the 5-year report is provided below and would be 
prepared in a manner consistent with Section 356.4 of the SGMA regulations. Annual costs for 5-year GSP updates 
are estimated to range from $800,000 to $2,000,000. 
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7.6.1 Sustainability Evaluation 

This section will contain a description of current groundwater conditions for each applicable sustainability indicator and 
will include a discussion of overall Subbasin sustainability. Progress towards achieving interim milestones and 
measurable objectives will be included, along with an evaluation of groundwater quality and groundwater elevations 
(being used as direct or proxy measures for several sustainability indicators) in relation to minimum thresholds. A 
chloride isocontour map will be developed to evaluate the seawater intrusion sustainability indicator.  

7.6.2 Plan Implementation Progress 

This section will describe the current status of project and management action implementation since the previous 
5-year report. An updated project implementation schedule will be included, along with any new projects that were 
developed to support the goals of the GSP and a description of any projects that are no longer included in the GSP. 
The benefits of projects that have been implemented will be included, and updates on projects and management 
actions that are underway at the time of the 5-year report will be reported. 

7.6.3 Reconsideration of GSP Elements 

Part of the 5-year report will include a reconsideration of GSP Elements. As additional monitoring data is collected 
during GSP implementation, land uses and community characteristics change over time, and GSP projects and 
management actions are implemented, it may become necessary to revise the GSP. This section of the 5-year report 
will reconsider the basin setting, management areas (if applicable), undesirable results, minimum thresholds, and 
measurable objectives. If appropriate, the 5-year report will recommend revisions to the GSP. Revisions would be 
informed by the outcomes of the monitoring networks, and changes in the Subbasin, including but not limited to, 
changes to groundwater uses or supplies and outcomes of project implementation.  

The water year types from the San Joaquin Valley Water Year Hydrologic Classification used in this Plan are based 
on stream inflows from a variety of streams in the San Joaquin Valley. In the future, a more locally-relevant index may 
be developed that would be more representative of conditions specific to the Subbasin. 

7.6.4 Monitoring Network Description 

A description of the monitoring network will be provided in the 5-year report. Data gaps, or areas of the Subbasin that 
are not monitored in a manner consistent with the requirements of the regulations, will be identified or re-assessed if 
previously identified. An assessment of the monitoring networks’ function will be provided, along with an analysis of 
data collected to-date. If data gaps are identified, the GSP will be revised to include a program for addressing these 
data gaps, along with an implemented schedule for addressing data gaps and how the GSAs will incorporate updated 
data into the GSP. 

7.6.5 New Information 

New information that has become available since the last 5-year evaluation or GSP amendment would be described 
and the GSP evaluated in light of this new information. If the new information would warrant a change to the GSP, this 
would also be included. 

7.6.6 Regulations or Ordinances 

The 5-year report will include a summary of the regulations or ordinances related to the GSP that have been 
implemented by DWR since the previous report and address how these may require updates to the GSP. 
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7.6.7 Legal or Enforcement Actions 

Enforcement or legal actions taken by the GSAs or their member agencies in relation to the GSP will be summarized 
in this section along with how such actions support sustainability in the Subbasin. 

7.6.8 Plan Amendments 

A description of amendments to the GSP will be provided in the 5-year report, including adopted amendments, 
recommended amendments for future updates, and amendments that are underway during development of the 5-year 
report. 

7.6.9 Coordination 

The Eastern San Joaquin GSP will be implemented by the GSAs identified in Chapter 1: Administrative Information, 
Plan Area, and Communication. These GSAs will work in collaboration with adjacent groundwater sustainability 
subbasins, namely: the Modesto, Cosumnes, South American, Solano, East Contra Costa, and Tracy Subbasins.  

This section of the 5-year report will describe coordination activities between these entities, such as meetings, joint 
projects, or data collection efforts. If additional neighboring GSAs have been formed since the previous report, or 
changes in neighboring basins have occurred, resulting in a need for new or additional coordination within or outside 
the Subbasin, such coordination activities would be included as well. 

7.7 PUBLIC OUTREACH 

During GSP development, GSAs and the GWA used multiple forms of outreach to communicate SGMA-related 
information and solicit input. The GSAs intend to continue public outreach and provide opportunities for engagement 
during GSP implementation. This will include providing opportunities for public participation, at public meetings, 
providing access to GSP information online, and continued coordination with entities conducting outreach to diverse 
communities in the Subbasin. Announcements will continue to be distributed via email prior to public meetings. Emails 
will also be distributed as specific deliverables are finalized, when opportunities are available for stakeholder input and 
when this input is requested, or when items of interest to the stakeholder group arise, such as relevant funding 
opportunities. The Eastern San Joaquin SGMA website, managed as part of GSP administration, will be updated a 
minimum of monthly, and will house meeting agendas and materials, reports, and other program information. The 
website may be updated to add new pages as the program continues and additional activities are implemented. 
Additionally, public workshops will be held semi-annually to provide an opportunity for stakeholders and members of 
the public to learn about, discuss, and provide input on GSP activities, progress toward meeting the sustainability goal 
of this GSP, and the SGMA program. 
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7.8 IMPLEMENTING GSP-RELATED PROJECTS AND MANAGEMENT ACTIONS   

Costs for the projects and management actions are described in Chapter 6: Projects and Management Actions of this 
GSP. Financing of the projects and management actions would vary depending on the activity. Potential financing for 
projects and management actions are provided in Table 7-3, although other financing may be pursued as opportunities 
arise or as appropriate. The GSAs may adopt adaptive management actions as needed to evaluate potential for 
unimplemented projects and revisiting projects not included within the 23 projects listed in this GSP. This includes 
Longer-term/Conceptual Projects provided in Chapter 6: Projects and Management Actions.  

 
Table 7-3: Funding Mechanisms for Proposed Projects and Management Actions 

Project/Management Action Title and Type 
Responsible 

Agency1 
Potential Funding 

Mechanism 

Planned Projects 
Project 1: Lake Grupe In-Lieu 
Recharge 

In-lieu Recharge SEWD District staffing and District 
rates to establish new 
accounts 

Project 2: SEWD Surface Water 
Implementation Expansion 

In-lieu Recharge SEWD District staffing and District 
rates to establish new 
accounts 

Project 3: City of Manteca Advanced 
Metering Infrastructure 

Conservation City of 
Manteca 

Capital Improvement 
Project budgeted item with 
available funding 

Project 4: City of Lodi Surface Water 
Facility Expansion & Delivery Pipeline  

In-lieu Recharge City of Lodi Capital Improvement 
Project budgeted item with 
available funding 

Project 5: White Slough Water 
Pollution Control Facility Expansion 

Recycling/In-lieu 
Recharge 

City of Lodi DWR Proposition 84 Grant 
Funding Program 

Project 6: CSJWCD Capital 
Improvement Program 

In-lieu Recharge CSJWCD Surface water sales, 
groundwater extraction 
fees, and acre 
assessments 

Project 7: NSJWCD South System 
Modernization 

In-lieu Recharge NSJWCD Grant funding, landowner 
assessments, and water 
charges 

Project 8: Long-term Water Transfer to 
SWED and CSJWCD  

Intra-basin Transfer/ 
In-lieu Recharge 

SSJ GSA Costs met by recipients of 
water or groundwater 
pumping benefit 

Potential Projects 
Project 9: BNSF Railway Company 
Intermodal Facility Recharge Pond 

Direct Recharge CSJWCD Groundwater extraction fee 
revenue, private loans, 
and/or possible grant 
funding 

Project 10: Stockton Advanced 
Metering Infrastructure  

Conservation City of 
Stockton 

Met by ratepayers and 
through grants or other 
funding sources 

Project 11: PDA Banking In-lieu Recharge NSJWCD Grant funding, banking 
fees, and water charges 
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Project/Management Action Title and Type 
Responsible 

Agency1 
Potential Funding 

Mechanism 

Project 12: NSJWCD North System 
Modernization 

In-lieu Recharge NSJWCD Grant funding, landowner 
assessments, and water 
charges 

Project 13: Manserro Recharge 
Project 

 NSJWCD Grant funding and 
landowner assessments 

Project 14: Tecklenberg Recharge 
Project 

 NSJWCD Grant funding and 
landowner assessments 

Project 15: City of Escalon 
Wastewater Reuse 

Recycling/In-lieu 
Recharge 

SSJ GSA Developer impact fees, 
connection fees, and sewer 
rate fees 

Project 16: City of Ripon Surface 
Water Supply 

In-lieu Recharge SSJ GSA Grants, water rates, and 
development impact fees 

Project 17: City of Escalon Connection 
to Nick DeGroot Water Treatment 
Plant 

In-lieu Recharge SSJ GSA Grants, water rates, and 
development impact fees 

Longer-term or Conceptual Projects 
Project 18: Farmington Dam 
Repurpose Project 

Direct Recharge SEWD Grant funding 

Project 19: Recycled Water Transfer 
to Agriculture 

Recycling/Transfer/  
In-lieu Recharge 

City of 
Manteca 

To be identified 

Project 20: Mobilizing Recharge 
Opportunities 

Direct Recharge San Joaquin 
County 

To be identified 

Project 21: NSJWCD Winery Recycled 
Water 

Recycling/In-Lieu 
Recharge/Direct 
Recharge 

NSJWCD Grant funding, landowner 
assessments, and charges 
paid by the winery  

Project 22: Pressurization of SSJID 
Facilities 

Conservation SSJ GSA Existing sources 
(hydropower generation, 
user fees, water transfers) 
and enhanced sources 
(grants, additional user 
fees, additional water 
transfers) 

Project 23: SSJID Storm Water Reuse Storm Water/  
Direct Recharge 

SSJ GSA Developer impact fees, 
connection fees, and 
property related fees 

1  Acronyms defined: Stockton East Water District (SEWD), Central San Joaquin Water Conservation District (CSJWCD, 
North San Joaquin Water Conservation District (NSJWCD), and South San Joaquin Groundwater Sustainability Agency 
(SSJ GSA). 
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7.9 GSP IMPLEMENTATION FUNDING  

Implementation of the GSP is projected to run between $450,000 and $900,000 per year excluding projects and 
management actions costs. Additional one-time costs are estimated to be on the order of $415,000. Development of 
this GSP was funded through a Proposition 1 Sustainable Groundwater Planning Grant. To the degree they become 
available, outside grants will be sought to assist in reducing cost of implementation to participating agencies, residents, 
and landowners of the Subbasin. However, there will be a need to establish funding mechanisms to support the 
implementation of the GSP and future SGMA compliance. At the April 10, 2019 GWA Board Meeting, the Board 
approved an action to conduct monitoring, measuring, and modeling at the basin-scale subject to a financing plan that 
will be developed after the GSP is approved. Costs for GSP project implementation will be met by project proponents. 
Also at the April 10, 2019 GWA Board Meeting, the Board took an action to approve development and implementation 
of projects in the GSP Implementation Plan at the GSA level, with the option for GSAs with projects in the GSP to work 
with additional parties in the development of their projects. 

Costs of overall GSP administration are expected to be shared by the GSAs. Financing options under consideration 
could include pumping fees, assessments, loans, and grants. Individual GSAs will create their own financing plans to 
address their portion of the cost share according to the GWA JPA. Table 7-4 lists examples of potential financing 
options.  

Prior to implementing any fee or assessment program, the GSAs would complete a rate assessment study or other 
analysis consistent with the regulatory requirements.  

Table 7-4: Potential Funding Sources for GSP Implementation 

Funding Source Certainty 

Ratepayers (within Project Proponent 
service area or area of project benefit) 

High – User rates pay for operation and maintenance (O&M) of a 
utility’s system. Depends upon rate structure adopted by the project 
proponent and the Proposition 218 rate approval process. Can be 
used for project implementation as well as project O&M. 

General Funds or Capital Improvement 
Funds (of Project Proponents) 

High – General or capital improvement funds are set aside by 
agencies to fund general operations and construction of facility 
improvements. Depends upon agency approval. 

Special taxes, assessments, and user 
fees (within Project Proponent service area 
or area of project benefit) 

High - Monthly user fees, special taxes, and assessments can be 
assessed by some agencies should new facilities directly benefit 
existing customers. Depends upon the rate structure adopted by the 
project proponent and the Proposition 218 rate approval process. 

Clean Water State Revolving Fund 
(CWSRF) Loan Program administered by 
the California State Water Resources 
Control Board (SWRCB) 

Medium – Historically, the SWRCB has had $200 to $300 million 
available annually for low-interest loans (typically ½ of the General 
Obligation Bond Rate) for water recycling, wastewater treatment, 
and sewer collection projects. During recent years, available funding 
has become limited due to high demand. Success in securing a low-
interest loan depends on demand of the CWSRF Program and 
available funding. Applications are accepted on a continuous basis. 
SWRCB prepares a fundable list for each fiscal year. In order to 
receive funding, a project must be on the fundable list. Full 
applications must be submitted by the end of the calendar year to 
be considered for inclusion on the following year’s fundable list. 
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Funding Source Certainty 

Water Recycling Funding Program 
(WRFP) – Planning and Construction 
Grants from SWRCB 

High (planning) / Low (construction) – WRFP grants are funded by 
Proposition 1, as well as the general CWSRF Program. Planning 
grants (for facilities planning) are available and can fund 50% of 
eligible costs, up to $75,000. Construction grants have been 
exhausted. Low-interest loans through the CWSRF program are 
available and while limited, recycled water projects receive priority 
over wastewater projects (which are also eligible under CWSRF, the 
umbrella program for the WRFP). 

Drinking Water State Revolving Fund 
Loan Program administered by the 
SWRCB Division of Drinking Water 

High – Approximately $100 to $200 million is available on an annual 
basis for drinking water projects. Low-interest loans are available for 
project proponents should they decide to seek financing. Funding 
has become more limited; however, applicants are encouraged to 
apply. 

Infrastructure State Revolving Fund 
Loan Program administered by the 
California Infrastructure and Economic 
Development Bank (I-Bank) 

High – Low-interest loans are available from I-Bank for 
infrastructure projects (such as water distribution). Maximum loan 
amount is $25 million per applicant. Applications are accepted on a 
continuous basis. 

Title XVI Water Recycling and 
Reclamation / Water Infrastructure 
Improvements for the Nation (WIIN) 
Program – Construction Grants 
administered by the United States Bureau 
of Reclamation (USBR) 

Medium – Grants up to 25% of project costs or $20 million, 
whichever is less, are available from USBR for water recycling 
projects. A Title XVI Feasibility Study must be submitted to and 
approved by USBR to be eligible. USBR solicits grants annually. 

WaterSMART Title XVI Water Recycling 
and Reclamation Program – Feasibility 
Study Grants administered by USBR 

Low – Grants up to $150,000 have been available in the past for 
preparation of Title XVI Feasibility Studies. It is possible future 
rounds may be administered. 

Bonds  Medium – Revenue bonds can be issued to pay for capital costs of 
projects allowing for repayment of debt service over 20- to 30- year 
timeframe. Depends on the bond market and the existing debt of 
project proponents. 

Integrated Regional Water Management 
(IRWM) implementation grants 
administered by the California Department 
of Water Resources (DWR) 

Medium – The Westside-San Joaquin IRWM Region, the primary 
IRWM region overlapping the Delta-Mendota Subbasin, will pursue 
grant funding through the Proposition 1, Round 1 IRWM 
Implementation Grants. Applications are expected to be due in 
summer 2019 through late 2019, depending on the Funding Area. 
Approximately $28 million will be available in the San Joaquin River 
Funding Area and approximately $30 million will be available in the 
Tulare-Kern Funding Area over two rounds (where Round 2 
solicitation will begin in 2020), both of which overlap the Westside-
San Joaquin IRWM Region. 

Proposition 68 grant programs 
administered by various state agencies 

Medium – Grant programs funded through Proposition 68, which 
was passed by California voters in June 2018, administered by 
various state agencies are expected to be applicable to fund GSP 
implementation activities. These grant programs are expected to be 
competitive, where $74 million has been set aside for Groundwater 
Sustainability statewide. 
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Funding Source Certainty 

Disadvantaged Community (DAC) 
Involvement Program 

Medium – The Westside-San Joaquin IRWM Region will receive 
funding through DWR’s DAC Involvement Program through the San 
Joaquin River Funding Area (which was awarded a total of $3.1 
million for the Funding Area as a whole) and the Tulare/Kern 
Funding Area (which was awarded a total of $3.4 million for the 
Funding Area). This funding has been secured by the respective 
Funding Areas. Funding may be used to help develop a project 
within the Westside-San Joaquin IRWM Region in order to advance 
it toward implementation. This program is not guaranteed to be 
funded in the future. 
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Summer 2007 Newsletter 

Program Awaits Federal Funding Support 
Launched in 2003, the Farmington Groundwater Recharge & Seasonal 

Habitat Program (Program) is a 10-year, $33.5 million effort to begin 

restoration of the Eastern San Joaquin Groundwater Basin (Basin), a Central 

California water resource in a 

state of critical overdraft and 

threatened by saline intrusion 

from under the Delta. 

The Program is led by Stockton 

East Water District (SEWD), 

in partnership with other 

local water interests, and the 

Sacramento District of the 

U.S. Army Corps of Engineers. 

An award-winning effort, the 

Program works by partnering 

with local water interests and landowners to implement conjunctive 

management strategies for the utilization of available water resources. 

When surface water supplies are abundant, the Program's objective is to 

recharge the Basin through in-lieu irrigation and partnerships with growers 

who rotate direct recharge activities with other land-uses via short- and 

long-term agreements. 

Since its inception, the Program has evaluated and/or tested more than 

a dozen candidate recharge sites within the service boundaries ofSEWD, 

North San Joaquin Water Conservation District and Central San Joaquin 

Water Conservation District. 

Direct recharge facilities developed through the Program, and its preceding 

studies, now contribute more than 11,000 acre-feet per year towards the 

Program's original recharge goal of35,000 acre-feet annually. 

To date, the Program has been maintained through approximately $1. 7 5 
million in allocated Federal funds and more than $10 million in local and 

State funds. A schedule of continued Federal funding through 2013 was 

submitted to Congress in February, 2007. 

u With additional Federal appropriations, Program partners plan to advance 

selected candidate sites to demonstration facilities; begin evaluation of 

additional candidate sites; and resume active recruitment and outreach of 

Program participants. 
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About the Farmington Program 
Faced with limited surface water availability in 

Eastern San Joaquin County, growers, cities, rural 

neighborhoods and industries have relied heavily 

on mining water from underground aquifers. 

Groundwater use now exceeds nature's ability to 

self-replenish the aquifer by approximately 150,000 

acre-feet per year. The cumulative effects: 

• Groundwater is now up to 80 feet below mean 

sea level 

• Intrusion ofsaline-tainted water from the west 

• Municipal and rural wells have closed or failed 

• Continually higher groundwater pumping 

costs 

(• Accumulated overdraft of more than two 

million acre-feet 

To address this trend, Stockton East Water 

District (SEWD), with other local water interests, 

took a lead role in 1996 to work with the U.S. 

Army Corps ofEngineers (Corps) to develop a 

conjunctive management strategy for Eastern San 

Joaquin County. The result is the Farmington 

Groundwater Recharge & Seasonal Habitat 

Program (Program). 

The Program's goal is to provide average annual 

recharge of35,000 acre-feet ofwater through 

spreading of water on agricultural fields and other 

recharge facilities, and increasing surface water 

deliveries in-lieu of groundwater pumping. Each 

tactic seeks to reduce overdraft and reduce the 

potential for further saline water intrusion. 

For direct groundwater recharge activities, the 

Program seeks to enroll 25 to 30 parcels totaling up 

to 1,200 acres in short- and long-term agreements 

with landowners. Each would be compensated at 
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FOUR GROUNDWATER RECHARGE METHODS ARE FEATURED 
IN THE FARMINGTON GROUNDWATER RECHARGE PROGRAM:market rates for the use oftheir land. 

The recharge method of choice is field,flooding, 

a practice where a small perimeter levee is built 

around fallow farmland to allow winter flooding to a 

depth of up to 18 inches. In addition to groundwater 

recharge, this method often provides varying water 

depths that are ideal for a wide range of migratory 

waterfowl. 

Lands can be cycled in and out of the Program with 

other traditional land uses, thereby making water a 

cash crop for enrolled landowners, 

For in,lieu recharge, the Program seeks to expand 

surface water deliveries to the urban area, farms 

and other major groundwater users via existing and 

future transmission and distribution systems. 

The Program is also investigating the feasibility of 

conducting direct groundwater recharge via flooding 

of vineyards when the plant is dormant. Early 

indications are that this type of field,flooding is an 

effective pest control for root,damaging nematodes, 

and has the potential of over 20,000 acre-feet per 

year of recharge in the region. 

Flooded Field 

Often the lowest cost to design, en1inm, and construct, aflooded 
field ncharge involves pushing up two• to four-foot-tall berms and 
floodi11g to adepth of one to three ffft. Such facilities can provide 
temporary habitat for migrating water fowl. 

Spreading Basin 

longer lasting and developed to ahigher 1ml ofdesign, 
engineering, and construction, the spreading basin method 
features a two- to six-foot-deep excavation to afield and berms 
up to 15 feet high. Water depths range from three to rKne feet. To 
enhance percolation rates and minimize maintenance, SEWD is 
experimenting with acombination of ridges and furrows graded into 
the basin bottoms. 

Pit Facility 

This recharge methods features excavations with minimal to no side 
slope in the basin. This method is often employed in order to bypass 
aconfining~ hardpan or low-permeability soil layer. 

ln-Ueu 

Rather than construct arecharge facility, in-lieu recharge features 
replacement of groundwater pumping with the delivery of surface 
water. Such practices reduce pumping stress on the basin and allow 
groundwater levels to rise through natural repleni$hment. 
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Recharge Facilities 
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7 BNSF 

SEWD Northwest 

ACRES - -
1 _ 
Extensive hardpan and day soils not suitable 
for undwater rec 

20 

15 

so 

60 

ApproL 
200 

11 

25 

160 

200 

60 

30 

1,488 

Ideal for acanted pit recharp basin facility, 
with I rate wetlands and atlc habitat. 
Low pennublllty of soils and remote location 
awa from surface water souru, 
Limited size and ultdns land use llinlts 
roundwaw rech lllides. 

Undulatlll( topocraphy and location well to 
the east Df rl e et area. 
Low permeable sols suaest that aroundwater 
rec would not lie favonblt. 
Deep111lnc of thl"ff stormwater retention 
onds could enhance tentlal. 

Sols data proYklld by candidate Indicate- some 
areas suitable forvarious • techn 
Medium to hfllh capacity surface soils, with 

otatfon rates. 
Medtu• to hl&h apadtJ surface soil 
encountered with ood rcolatlon rates. 
1n-,1ev recharge via 1upplemental-111ppllu of 
surface water for lrrl atlon. 
Fleld IINIIIJns Df vlneprds dllrin& dormancy 
for undwa&er and It control. 
Three spreading badns ftlled with Calaveras 
and/or Stanislaus RiYer water fll 

Soils sultabll for loodlcl •1c1 aad .,..eadlna 
basin techn 1111. 

Surface water conveyance for qrlcultural and 
munlclpal use. 

Total Potential Recha e Vohne acre-feet ur 
1 Unless noted otherwise, potential rechBJge volum~ based on test data or profc:ssional judgement, 

4,800 

NA 

NA 

3,600 

12,000 

1,000 

2,100 

6!0 

12,000 

7,000 1 

J,0001 

4,100 > 
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STATUS 

Eliminated from conslcl tiera on. 

Penclnc addldonal study for water 
Ill and site studies. 

Eliminated from consideration. 

Ell•lnated from contlcleradon. 

Eliminated f,0111 continued 
consideration due to site locatlon. 

Elfminated froN cot1sld1ratlon. 

On-hold p111dlna further dialog with 
BNSF officers. 
On-hold pendlna site eYaluadon, 
water s and other studies. 
Sita has been pursued by North San 

uln Water Conservation District. 

Completed In 2002. 

Construction pendl•. 

Completed In 2006, with tumouts to 
1,4811 acres offarmland for In-lieu use. 

, Figures represent recharge capac ity based on water supplies available four ofevery seven years through Bellota and Peters Pipelines. 
3 Assumes surface watersavailable five ofevery seven yel!fS, 
' Of this potential yearly recharge volume, approximately I I ,000 acre-feet per year can be recharged via facilities at SEWD and agticultural lands supplied by Peters Pipeline. 

[I] Detention Basin No. 2 Site 
Highway 99, east of 
Mosher Dr. 
Morada, Calif. 

Parcel sizt: 15 acres 
Zone: Stockton E;ul Water District 
Water l101her C11ek 
Tesll (ruulll): Flooded field (.07 to .I feet/day) 
Findings: Significant layer or hardpan and extensive 
clay layers contributed to poor infiltration for flooded 
fields. 
Recommendation: Soils at sile are not conducive for 
groundwater recharge. 
Status: Elimina1td from conlinllfd consideration. 

[i] Petitt Site 
East of South Kaiser Road 
and north of the South Fork of 
Littlejohns Creek, San Joaquin 
County, Calif. 

Parcel sin: 20 acm 
Zone:Central San Joaquin Water Conservation District 
Wattr:South Fork littlejohru Creek 
Tests (resulll): flooded Field (.I to .S feet/day) and Excavated Pit (10 to 
191 feet/day) 
findings: Significant layer or hardpan and clay contributed to poor 
infiltl'ation for flooded fields; however, recharge rates exceeded 10 feet/ 
day when this layer was mavattd. 
Recommendation: full-scale, mmted mharge basin facility; 
opportunity to integrate wetlands and aquatic habitat 
Status: Pending additional study for water supply, site acquisition, and 
construction cost issues. 

~ Kautz Site 
Southeas 
HighwaJ 
'Ru Rd. 
Lodi,Ca 

-Parcel size; 2S ams 
lone: North San Joaquin Water Com 
Water: Nokelumne River 
Tests (rtsulll): Rooded field (.2 to ; 
average) 
findings: Hedium q11ality to high pl 
site; comparable performance to oti 
Recommendation: Advance to Demo 
Tening 
Hatus: Pending •Potenti( -e i 
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tComerof 
I 12 and Locust 

lif. 

:emtion District 

!.4 feet/day; .7 feet/day 

irlorming surfm for this 
ier sites in the area. 
nstration-Scale Recharge 

¥.' le. 

!HJ Mickey Grove Park and Golf Course 

Parcelsize: 160 acres 

11793 N Miclce Grove Rd. 
Lodi, Calif. 

Zone: North San Joaquin Water Conservation District 
Water: Hokelumne River via Pixley Slough, with backup supply from 
Woodbridge Irrigation District and/or City of Lodi 
Tuts (results): In-lieu recharge through construction of a dual 
groundwattr-surface-water system futuring a three-acre park 
pond. 
findings: Up to 610 acre-feet/ytar recharge and Sll,180/ytar in 
energy savings through avoidance of gro111dwater pumping. 
Recommendation: Construct project, including planning, facility 
design and implementation. 
S!J tus: Pending approval 

I SEWD Northwest Site 
East Main Street, two miles east 
of Hwy 99, 
Stockton, Calif. 

Parcel size: 30 acrei 
Zone: Stockton East Water District 
Water: Calavtras River or Stanislaus River 
Tests (results): flooded Fitld (J6 Itel/day avtrage); Spreading basin (.62 
Itel/day averagt) 
findings: Recharge rates for both methods are good. Flooded field the 
most feasible on a cost per unit basis. 
Recommendation: Advance to Demonstration-Scale Recharge Testing for 
flooded field 
Status: Construction pending. A component of an adjacent 60-acre facility 
named the Water/Environment Projea of the Year. 2003, by the American 
Society of Civil Encineers, Sacramtnto Section. 
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Pipeline Expands Recharge 
Capabilities 

Completed in 2006, the Peters Pipeline is a six

mile long, 60-inch diameter pipeline constructed 

as a direct and in-lieu recharge facility of the 

Farmington Groundwater Recharge Program. 

The $ 7 .5 million pipeline was funded through 

a $3. 7 million award from the Proposition 13 

Groundwater Recharge Storage Construction 

Grant and bond funds shared by the City of 

Stockton, California Water Service Company, San 

Joaquin County and Stockton East Water District. 

The pipeline carries water from the Stanislaus 

River and Calaveras River to the District's Dr. Joe 

Waidhofer drinking water treatment plant. 

Approximately 1,500 acres of farmland receive 

wet year surface w~ter supplies from the pipeline, 

an in-lieu recharge benefit of 4,000 acre-feet. 

Another 8,500 acres of farmland are eligible for 

this surface water supply. 

The pipeline further enables a 60-acre complex 

of recharge ponds and fields adjacent to the 

District's Dr. Joe Waidhofer drinking water 

treatment plant to operate un-interrupted. Built 

via the Farmington Program, but funded with 

State and local money, the recharge facility returns 

up to 10,000 acre-feet of water annually to the 

groundwater tables. This stored water can be 

drawn and delivered to municipal and industrial 

customers during dry years. 

The spreading basins component was awarded 

the American Society of Civil Engineers Water/ 

Environmental Project of the Year in 2003, 

Sacramento Chapter, and the San Joaquin Council 

of Government Regional Excellence award in 2004. 
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~ SITE IDENTIFICATION -

I 
" PRELIMINARY BACKGROUND 

RESEARCH 

I 

~NO " .... CANDIDATE SITE 

0 
r- .... I YES w 

I- , .. 
vi OBTAIN LEASE, ACCESS 

8 AND USE AGREEMENT 
z 
0 
I- J 
0 " w 
w SITE FIELD INVESTIGATION/ u 
~ REPORT FINDINGS 
CL ...__, I ... 

_JNO 
.... FAVORABLE SITE 

I YES .. 
DESIGN AND CONSTRUCT 

DEMONSTRATION TEST 

I .. 
~NO 

SUITABLE SITE 

I YES .. 
FINAL DESIGN, CONSTRUCTION, 

0 
AND OPERATION LONG TERM 

LAND AGREEMENT 

STAGE I: 
SITE SCREENING 

• Is location appropriate for program objectives? 
• Are soils appropriate for recharge? 
• Are land uses compatible? 
• Are water supplies available? 
• Is property available? 
• Are environmental impact mitigablel 

STAGE 2: 
FIELD INVESTIGATION 

• Geology and soils data collection 
• Land ust/water conveyanet -field confirmation 
• Habitat issues - rield inspection 
• Aerial photo interpretation 
• Groundwater conditions 
• Confirm site history 
• Confirm site suitability for rechargt 

STAGE 3: 
SITE TESTING 

• Monitoring well drilling and construction 
• Baseline soil and water quality testing 
• Site preparation 
• Groundwater level monitoring 
• Groundwater quality monitoring 
• Conveyance water quality monitoring 

STAGE 4: 
LONG-TERM OPERATION & MAINTENANCE 

• Continued management of re<hargt basins to maximize 
percolation 

Farmingron Groundwater Rechm-ge Program Summe,· 2007 Newslerier 



Stakeholder Outreach: Tapping 
Into Established Awareness 
For many rural and family farmers in Eastern San 

Joaquin County, a reminder that groundwater levels 

continue to inch lower and lower arrives from PG&E. 

Contained within the monthly electric bill, 

customers can track a well's energy consumption. 

If groundwater pumping hasn't changed, but 

the bill went up, then the water level must have 

dropped. 

Tapping into this pocket-book reality has been a 

component of a proactive stakeholder outreach 

and involvement program conducted by the 

Program partners. 

The main focus of outreach is to support 

communication among landowners to the issue 

of overdraft and rising pumping costs, and offer 

the Program as a viable solution. A particular 

focus has been to involve respected landowners in 

A Program of 

United States Army 

Core of Engineers 

Program Supporters 

California Water Service Company 

Central and South Delta Water Agencies 

outreach activities. 

Elements supporting this grassroots-oriented effort 

include: 

• A comprehensive Program website (www. 

farm.ingtonprogram.org), including current 

and historical information, testimonials, and 

news articles. 

• Informational materials distributed by mail, 

on-line and public counters. 

• Program infonnation kit tailored to participants, 

legislators, media and other interested parties. 

• Comprehensive database of lands 20 acres and 

larger. 

• An information booth at the Stockton Ag Expo, 
public meetings, and an active speakers bureau. 

• Outreach to consumer and trade media 

outlets, including editorial board briefings. 

• A water cost calculator for landowners (www. 
sewd.net) to determine the cost savings 

0 

0 

No11ember 2003 ribbon cutting ceremony for SEWD Recharge Basins 

Natural Heritage Institute 

North San Joaquin Water Conservation District 
Central San Joaquin Water Conservation Dlstrkt San Joaquin County 

Stockton East Water City of Lodi S~ Joaquin County Flood Control and Water Conservation District 
District City of Stockton 

Ducks Unlimited 
San Joaquin Farm Bureau Federation 
Woodbridge Irrigation District 
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2018 
Water Quality Report 

Stockton DIStRIct 

Quality. Service. Value.®Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien.
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Since 1927, California Water Service (Cal Water) has been committed to 

providing quality, service, and value to our customers. Our highest priority is to 

deliver a reliable supply of water that meets all federal and state water quality 

standards, any and every time you turn on the tap. This means you don’t have 

to wonder whether your water is safe to use and drink; we’re dedicated to 

making sure it is. 

This annual water quality report details any constituents detected in your water 

supply in 2018 and shows how your water compares to federal and state water 

quality standards. It also highlights other current water quality issues and steps 

we take to protect your health and safety. 

If you have any questions, you can contact us by phone, online at 

www.calwater.com, or in person at our local Customer Center. For important 

Welcome 

TABLE OF CONTENTS WELCOME YOUR WATER 2018 RESULTS MORE INFO
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In 2018, we conducted 428,037 tests on 66,551 water samples for 318 

constituents. W�������������������������and 

secondary state and federal water quality standard last year. 

Ensuring that high-quality water is always available to you means maintaining 

and upgrading the infrastructure needed to move water from the source to your 

tap, and having expert professionals to assist you with both routine service 

needs and after-hours emergencies. Although the costs to obtain, treat, test, 

store, and deliver safe water continue to increase across the country, we work 

�������������������������fordable — less than a penny 

per gallon in almost all of our service areas. 

water service announcements, please visit our web site or watch for information 

in your monthly bill, and be sure your contact information is up to date by 

visiting ccu.calwater.com. 

Sincerely, 

Jeremiah Mecham, District Manager, Stockton District 

[Stockton District 1505 East Sonora Street Stockton, CA 95205 (209) 547-7900]

Quality. Service. Value.®
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Your Water System 
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Cal Water has provided high-quality water utility services in Stockton since 1927. To meet the 
needs of our customers, we use a combination of local groundwater and water purchased 
from the Stockton East Water District, which is obtained from the New Melones and New 
Hogan Reservoirs. The Stockton system includes 26 active wells, one well being prepared to 
go online, 16 booster pumps, and 13 storage tanks. 

Our company-wide water quality assurance program includes vigilant monitoring throughout 
our systems and testing at our state-of-the-art laboratory. Additionally, we proactively maintain 
and upgrade our facilities to ensure a reliable, high-quality supply. 

If you have any questions, suggestions, or concerns, please contact our local 
Customer Center, either by phone at (209) 547-7900 or through the Contact Us link at 
www.calwater.com. 

USING WATER WISELY 

As we await more information on the long-term water-use 

regulations from the State of California, it’s important that we make 

��������������������������������re that 
we have enough water in dry years and for generations to come. 

Cal Water has a robust water conservation program that includes 

rebates, kits, and other tools to help our customers save water. 
Visit www.calwater.com/conservation for details. 

Quality. Service. Value.®
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SAMPLED YEAR

 53,795 57,312 63,267 66,809 64,618 61,081 62,219 62,325 64,870 66,408 62,271 61,528 62,009 66,551
NUMBER OF SAMPLES COLLECTED EACH YEAR

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

CROSS-CONNECTION CONTROL

To ensure that the high-quality water we deliver is not compromised in the 
distribution system, Cal Water has a robust cross-connection control program 
in place. Cross-connection control is critical to ensuring that activities on 
customers’ properties do not affect the public water supply. Our cross-connection 
������������������������������������������
are tested annually, assess all non-residential connections, and enforce and 
manage the installation of new commercial and residential assemblies. Last 
year, our specialists oversaw installation of 2,243 new assemblies and testing of 
��������������������������

������������������������������������
���������������. A minor home improvement project can create 
a potentially hazardous situation, so careful adherence to plumbing codes and 

standards will ensure the community’s water supply remains safe. Please be 
���������������������������������������

Many water use activities involve substances that, if allowed to enter the 
distribution system, would be aesthetically displeasing or could present health 
concerns. Some of the most common cross-connections are:

• Garden hoses connected to a hose bib without a simple hose-type vacuum 
breaker (available at a home improvement store)

• I�����������������������������������������
����������������

• L��������������������������������������
assembly installed on the supply line

STK

Water professionals collect samples from throughout the water system for testing at our state-of-the-art water quality laboratory�����������������
stringent Environmental Laboratory Accreditation Program (ELAP). Scientists, chemists, and microbiologists test the water for 318 constituents with equipment so 
sensitive it can detect levels as low as one part per trillion. In order to maintain the ELAP���������������������������������������
each year for every water quality test performed. Water quality test results are entered into our Laboratory Information Management System (LIMS), a sophisticated 
software program that enables us to react quickly to changes in water quality and analyze water quality trends in order to plan effectively for future needs.

WATER QUALITY LABORATORY 
TABLE OF CONTENTS WELCOME YOUR WATER 2018 RESULTS MORE INFO
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By the end of 2002, Cal Water had submitted to the Division of Drinking 
Water (DDW) a Drinking Water Source Assessment and Protection Program 
(DWSAPP) report for each water source in the water system. The DWSAPP 

������������������������������������������ 

and pollution prevention efforts. All reports are available for viewing or copying 
at our Customer Center. 

• Road right-of-ways 

• Wells (water supply) 
• Parks 

• RV parks 

• M��������������  

• Hospitals 

• Lumber processing/manufacturing 

• Electrical/electronic manufacturing 

• Hardware/lumber/parts stores 

The water sources are considered most vulnerable to the following activities, 

DWSAPP 

TABLE OF CONTENTS WELCOME YOUR WATER 2018 RESULTS MORE INFO
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The water sources in your district are considered most vulnerable to the 
following activities associated with contaminants detected in the water supply: 

• Sewer collection systems • Golf courses 

• Agricultural drainage • Septic tanks 

• Irrigated crops • Historic railroad right-of-ways 

• Fertilizer/pesticide/herbicide • Chemical/petroleum processing or 
applications storage 

• Pesticide/fertilizer/petroleum • Farm chemical distributor/ 
storage and transfer areas application service 

• Appliance/electronic repair • Farm machinery repair 
• Junk/scrap/salvage yards • Automobile body and repair shops 

• Machine shops • Fleet/truck/bus terminals 

• M����������������� • Car washes 

for which no associated contaminant has been detected: 

• Gas stations • Recreational areas (surface water 
• Underground storage tanks source) 

������������  • Wells (agricultural) 
• Dry cleaners • Photo processing/printing 

• Railroad yards/maintenance/fueling • Storm drain discharge points 

areas 

We encourage customers to join us in our efforts to prevent water pollution and 
protect our most precious natural resource. 

STK 
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2018 Results
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FLUORIDE 

State law requires Cal W����������������������������� 

is available to pay for it, and it is a practice endorsed by the American Medical 
Association and the American Dental Association to prevent tooth decay. In this 
����������������������, and Cal Water doesn’t add any to 
the water supply. Show the table in this report to your dentist to see if he or she 
��������������������������� 

�������������������������������������� 

found on the DDW web site at www.waterboards.ca.gov/drinking_water/certlic/ 
drinkingwater/Fluoridation.html������������������������� 

visit us online at www.calwater.com. 

Quality. Service. Value.®
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Water Hardness 
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Hardness is a measure of the magnesium, calcium, and carbonate minerals in the 
water. Water is considered soft if its hardness is less than 75 parts per million (ppm), 
moderately hard at 75 to 150 ppm, hard between 150 and 300 ppm, and very hard at 
300 ppm or higher. 

Hard water is generally not a health concern, but it can have an impact on how well soap 
�������������������������������������������� 

may also lead to mineral buildup in pipes or water heaters. 

Some people with hard water opt to buy a water softener for aesthetic reasons. 
However, some water softeners add salt to the water, which can cause problems at 
wastewater treatment plants. Additionally, people on low-sodium diets should be aware 
that some water softeners increase the sodium content of the water. 

Our testing equipment is  
so sensitive, it can detect 
mineral traces as small as  
1 part per trillion. 

That is equivalent to 1 penny  
in 1 billion dollars.

For more information on water hardness, visit www.calwater.com/video/hardness. 

http://www.calwater.com/video/hardness/
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All drinking water, including bottled water, 
may reasonably be expected to contain at 
least small amounts of some contaminants. 
The presence of contaminants does not 
necessarily indicate that water poses a 
health risk. 

More information about contaminants 
and potential health effects can be 
obtained by calling the United States 
Environmental Protection Agency 
(EPA) Safe Drinking Water Hotline at 
(800) 426-4791.

The sources of drinking water (both tap 
and bottled) include rivers, lakes, streams, 
ponds, reservoirs, springs, and wells. As 
water travels over the surface of the land 
or through the ground, it dissolves naturally 
occurring minerals and, in some cases, 
radioactive material, and can pick up 
substances resulting from the presence of 
animals or human activity. 

CONTAMINANTS THAT MAY BE PRESENT IN SOURCE WATER INCLUDE:

Microbial contaminants, such as viruses and bacteria, which may come from sewage treatment plants, septic 
systems, agricultural livestock operations, and wildlife.

Inorganic contaminants, such as salts and metals, which can be naturally occurring or result from urban 
stormwater runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.

Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff, 
and residential uses.

Organic chemical contaminants, including synthetic and volatile organic chemicals, which are byproducts of 
industrial processes and petroleum production, and can also come from gas stations, urban stormwater runoff, 
agricultural application, and septic systems.

Radioactive contaminants, which can be naturally occurring or the result of oil and gas production and mining 
activities.

In order to ensure that tap water is safe to drink, the EPA and DDW prescribe regulations that limit the amount of 
certain contaminants in water provided by public water systems. FDA regulations establish limits for contaminants in 
bottled water, which must provide the same protection for public health.

Some people may be more vulnerable to contaminants in drinking water than the general population. 
Immunocompromised people, such as those with cancer undergoing chemotherapy, those who have undergone 
organ transplants, and those with HIV/AIDS or other immune system disorders; some elderly people; and infants 
can be particularly at risk from infections. These people should seek advice from their health care providers about 
drinking water. EPA and Centers for Disease Control and Prevention (CDC) guidelines on appropriate means to 
lessen the risk of infection by cryptosporidium and other microbial contaminants are available from the Safe Drinking 
Water Hotline.

Possible Contaminants 
TABLE OF CONTENTS WELCOME YOUR WATER 2018 RESULTS MORE INFO
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TESTING FOR LEAD 

IN SCHOOLS 

The State of California now requires 
that all public schools built before 
2010 test for lead in their drinking 
water by July 1, 2019. We are 
committed to supporting our school 
districts’ efforts to protect students 

As the issue of lead in water continues to be top of mind for many Americans, Cal Water wants to assure you about the 
quality of your water. We are compliant with health and safety codes mandating use of lead-free materials in water system 
replacements, repairs, and new installations. We have no known lead service lines in our systems. We test and treat (if 
necessary) water sources to ensure that the water delivered to customer meters meets all water quality standards and is 
not corrosive toward plumbing materials. 

The water we deliver to your home meets lead standards, but what about your home’s plumbing? In California, lead in 
drinking water comes primarily from materials and components used for in-home plumbing (for example, lead solder used 
������������������������������������ 

The lead and copper rule requires us to test water inside a representative number of homes that have plumbing most 

About Lead 
TABLE OF CONTENTS WELCOME YOUR WATER 2018 RESULTS MORE INFO
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and ensure that the drinking water at 
their school sites are below lead limits. 
We have been working with school 
districts serving kindergarten through 
12th grade to develop sampling plans, 
test samples, and conduct follow-up 
monitoring for corrective actions. We 
have published a summary of local 
school lead testing from the last year 
in this year’s Water Quality report. 
For more information, please see our 
Testing for Lead in Schools web page. 

likely to contain lead and/or lead solder to determine the presence of lead and copper or an action level exceedance (AL). 
An action level is the concentration of a contaminant which, when exceeded, triggers corrective actions before it becomes 
a health concern. If action levels are exceeded, either at a customer’s home or system-wide, we work with the customer 
to investigate the issue and/or implement corrosion control treatment to reduce lead levels. 

If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children. 
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing. 
Cal Water is responsible for providing high-quality drinking water to our customers’ meters, but cannot control the variety 
of materials used in plumbing components. When your water has been sitting for several hours, you can minimize the 
������������������������������������������������������������� 

If you are concerned about lead in your water, you may wish to have your water tested by a lab. More information about 
lead in drinking water can be found on the Safe Drinking Water Hotline or at www.epa.gov/safewater/lead. 

In your system, results from our lead monitoring program, conducted in accordance with the Lead and Copper 
Rule, were below the action level for the presence of lead. 

Quality. Service. Value.®
STK 

10 

• 

• 

https://www.calwater.com/waterquality/lead-in-schools/
http://www.epa.gov/safewater/lead


STK

MAXIMUM CONTAMINANT LEVEL (MCL)
The highest level of a contaminant that is allowed in drinking water. Primary 
MCLs protect public health and are set as close to the PHGs (or MCLGs) as are 
economically and technologically feasible. Secondary MCLs (SMCLs) relate to 
the odor, taste, and appearance of drinking water.

IN COMPLIANCE
Does not exceed any applicable primary MCL, secondary MCL, or action level, 
as determined by DDW. For some compounds, compliance is determined by 
averaging the results for one source over a one-year period.

REGULATORY ACTION LEVEL (AL)
The concentration of a contaminant which, if exceeded, triggers treatment or 
other required action by the water provider.

MAXIMUM CONTAMINANT LEVEL GOAL (MCLG)
The level of a contaminant in drinking water below which there is no known or 
expected risk to health. MCLGs are set by the EPA.

MAXIMUM RESIDUAL DISINFECTANT LEVEL (MRDL)
The highest level of a disinfectant allowed in drinking water. There is convincing 
evidence that addition of a disinfectant is necessary for control of microbial 
contaminants.

MAXIMUM RESIDUAL DISINFECTANT LEVEL GOAL (MRDLG)
The level of a drinking water disinfectant below which there is no known or 
�������������������������������������
disinfectants to control microbial contaminants.

NOTIFICATION LEVEL (NL)
A health-based advisory level for an unregulated contaminant in drinking water. 
It is used by DDW to provide guidance to drinking water systems.

PRIMARY DRINKING WATER STANDARD (PDWS)
MCLs and MRDLs for contaminants that affect health, along with their 
monitoring, reporting, and water treatment requirements.

PUBLIC HEALTH GOAL (PHG)
The level of a contaminant in drinking water below which there is no known or 
expected risk to health. PHGs are set by the California Environmental Protection 
Agency’��������������������Assessment without regard to 
cost or available detection and treatment technologies.

TREATMENT TECHNIQUE (TT)
A required process intended to reduce the level of a contaminant in drinking 
water.

Key Definitions 
TABLE OF CONTENTS WELCOME YOUR WATER 2018 RESULTS MORE INFO
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Cal Water tests your water for more than 140 regu-
lated contaminants and dozens of unregulated con-
taminants. This table lists only those contaminants 
that were detected.

In the table, water quality test results are divided 
into four major sections: “Primary Drinking Water 
Standards,” “Secondary Drinking Water Standards,” 
������������������������
Levels,” and “Unregulated Compounds.” Primary 
standards protect public health by limiting the levels 
of certain constituents in drinking water. Secondary 
standards are set for substances that don’t impact 
health but could affect the water’s taste, odor, or 
appearance. Some unregulated substances (hardness 
and sodium, for example) are included for your 
information. The State allows us to monitor for some 
contaminants less than once per year because the 
concentrations of these contaminants do not change 
frequently. Some of our data, though representative, 
are more than one year old.

SUBSTANCE SOURCES
BN Banned nematocide that may still be present in 

soils due to runoff/leaching from former use on 
soybeans, cotton, vineyards, tomatoes, and tree 
fruit

CF Discharge from industrial chemical factories
DI Byproduct of drinking water disinfection
DS Drinking water disinfectant added for treatment
EF Discharge from electroplating factories, leather 

tanneries, wood preservation, chemical 
synthesis, refractory production, and textile 
manufacturing facilities

EN Naturally present in the environment
ER Erosion of natural deposits
FD Discharge from factories, dry cleaners, and auto 

shops (metal degreaser)
FL Water additive that promotes strong teeth; 

discharge from fertilizer and aluminum factories
FM Primary component of some fumigants
FR Runoff and leaching from fertilizer use; leaching 

from septic tanks and sewage
IA Discharge from industrial and agricultural 

chemical factories; leaching from hazardous 
waste sites; used as cleaning and maintenance 
solvent, paint and varnish remover, and cleaning 
and degreasing agent; byproduct of production of 
other compounds and pesticides

IC Internal corrosion of household plumbing systems
IM Discharge from industrial manufacturers
IN Runoff/leaching from insecticide used on cotton 

and cattle
IO Substances that form ions when in water
IW Industrial waste
MD Discharge from metal-degreasing sites and other 

factories
OC Runoff from orchards; glass and electronics 

production waste
OD Discharges of oil-drilling waste and from metal 

�����
OM Naturally occurring organic materials
PH Inherent characteristic of water
RL Runoff/leaching from natural deposits
SO Soil runoff
SW ���������
VA Various natural and manmade sources
WD Leaching from wood preservatives

UR Unregulated constituents with no source listed 
and that do not have standardized “source of 
substance” language

STK
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Primary Drinking Water Standards Groundwater Surface Water1 

Microbiological Year Tested Unit MCL PHG (MCLG) In Compliance Highest Monthly Highest Monthly Source 

Total coliform 
(systems with >40 samples/month)
(total coliform rule) 

2018 positive
samples 

5% (0) Yes 0 n/a EN 

Radiological Year Tested Unit MCL PHG (MCLG) In Compliance Range Average Range Average Source 

Gross alpha particle activity 2010–2018 pCi/L 15 (0) Yes ND–8.6 2.70 n/a ER 

Uranium 2010–2018 pCi/L 20 0.43 Yes ND–4.67 0.89 n/a ER 

Inorganic Chemicals Year Tested Unit MCL PHG (MCLG) In Compliance Range Average Average Source 

Arsenic2 2016–2018 ppb 10 0.004 Yes ND–7 1.74 ND ER, OC 

Barium 2016–2018 ppm 1 2 Yes ND–0.25 0.09 ND ER, OD 

Fluoride 2016–2018 ppm 2.0 1 Yes ND–0.12 0.02 ND ER, FL 

Nitrate (as nitrogen)3 2016–2018 ppm 10 10 Yes ND–7.77 1.33 ND ER, FR 

Lead and Copper Year Tested Unit AL PHG (MCLG) In Compliance 

Distribution System-Wide 

Source90th Percentile Samples > AL 

Copper 2018 ppm 1.3 0.3 Yes ND 0 of 56 IC, ER, WD 

Lead 2018 ppb 15 0.2 Yes ND 0 of 56 IC, ER, IM 

Schools that requested lead sampling in 2018: 48 

1Stockton East Water District (SEWD) supply data reported is from 2018. ������������������ater Data. 
2While your drinking water meets the federal and state standards for arsenic, it does contain low levels of arsenic. The arsenic standards balance the current understanding of arsenic’s possible health 
effects against the costs of removing arsenic from drinking water. The EPA continues to research the health effects of low levels of arsenic, which is a mineral known to cause cancer in humans at high 
concentrations and is linked to other health effects, such as skin damage and circulatory problems. 

3The average nitrate level was 1.33 ppm, with a maximum level of 7.77 ppm. We are closely monitoring the nitrate levels. Nitrate in drinking water at levels above 10 ppm is a health risk for infants of 
less than six months of age. Such nitrate levels in drinking water can interfere with the capacity of the infant’s blood to carry oxygen, resulting in a serious illness; symptoms include shortness of breath 
and blueness of the skin. Nitrate levels above 10 ppm may also af����������������������������������������������������������������� 
������������������������������������������������������������. 
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Volatile Organic Chemicals Year Tested Unit MCL PHG (MCLG) In Compliance 

Groundwater Surface Water 

SourceRange Average Range Average 

Tetrachloroethylene (PCE) 2016–2018 ppb 5 0.06 Yes ND–0.73 0.18 n/a n/a FD 

Disinfection Byproducts Year Tested Unit MCL PHG (MCLG) In Compliance 

Distribution System-Wide 

SourceRange Highest Annual Average 

Haloacetic acids 2018 ppb 60 n/a Yes 7.7–17 14.8 DI 

Total trihalomethanes 2018 ppb 80 n/a Yes 19–45.1 43 DI 

Disinfectants Year Tested Unit MRDL MRDLG In Compliance 

Distribution System-Wide 

SourceRange Average 

Chlorine 2018 ppm 4 4 Yes 0.11–1.69 0.64 DS 

Surface Water—Turbidity and TOC Year Tested Unit MCL PHG (MCLG) In Compliance 

Groundwater Surface Water Only 

Source 
Highest 

Level 

Lowest 
Monthly 
Percent 

Highest 
Level 

Lowest Monthly 
Percent 

Turbidity 
4����������������

2018 
��

NTU TT n/a Yes n/a n/a ND 0 SO 

Total organic carbon5 2018 ppm TT n/a Yes n/a n/a 3.3 1.0 VA 

4�����������������������������Turbidity is a measure of the cloudiness of water. We monitor it because it is a good indicator of water quality. High turbidity can hinder the 
effectiveness of disinfectants. 

5Total organic carbon (TOC) has no health effects; however, TOC provides a medium for the formation of disinfection byproducts. These byproducts include trihalomethanes and haloacetic acids. 
Drinking water containing these byproducts in excess of the MCL may lead to adverse health effects such as liver, kidney, or nervous system problems, and may lead to an increased risk of cancer. 
Concerns regarding disinfection byproducts are based upon exposure over many years. 
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Secondary Drinking Water Standards Groundwater Surface Water 

Inorganic Chemicals Year Tested Unit SMCL PHG (MCLG) In Compliance Range Average Average Source 

Iron6 2016–2018 ppb 300 n/a Yes ND–440 7.46 ND RL, IW 

Manganese 2016–2018 ppb 50 n/a Yes ND–31.81 3 ND RL 

Turbidity (groundwater) 2016–2018 Units 5 n/a Yes ND–1.8 0.35 ND SO 

Zinc 2016–2018 ppm 5 n/a Yes ND–0.09 ND ND RL, IW 

Total dissolved solids 2016–2018 ppm 1000 n/a Yes 190–400 269.33 n/a RL 

���������� 2016–2018 µS/cm 1600 n/a Yes 250–570 407.86 84 SW, IN 

Chloride 2016–2018 ppm 500 n/a Yes 6.9–100 20.80 3 RL, SW 

Sulfate 2016–2018 ppm 500 n/a Yes 2.2–30 16.69 12.5 RL, IW 

State-Regulated Contaminants with Notification Levels Groundwater Surface Water 

Chemical Year Tested Unit NL PHG (MCLG) In Compliance Range Average Average Source 

Hexavalent chromium7 2016–2018 ppb n/a n/a Yes ND–7.9 2.52 n/a ER, EF 

Manganese 2016–2018 ppb 500 n/a Yes ND–31.81 3.00 ND UR 

Vanadium 2016–2018 ppb 50 n/a Yes ND–41.49 15.76 ND UR 

6The SMCL for iron is 300 ppb. The average for the water system was 7.46 ppb, which is below the SMCL. The average is calculated by taking the running average of four consecutive quarters for the 
year. If any samples are collected in the distribution above the SMCL, DDW requires us to provide written notice to our customers. 

7There is currently no MCL for hexavalent chromium. The previous MCL of 0.010 mg/L was withdrawn on September 11, 2017. The State still recommends that any hexavalent chromium results above 
the detection limit of 1 ppb be reported. 

Quality. Service. Value.®
STK 

15 

-- -

-- -



2018 Water Quality
(Continued)

TABLE OF CONTENTS WELCOME YOUR WATER 2018 RESULTS MORE INFO

STK

Unregulated Compounds Groundwater Surface Water 

Inorganic Chemicals Year Tested Unit MCL PHG (MCLG) In Compliance Range Average Average Source 

Calcium 2016–2018 ppm n/a n/a Yes 5.48–50 19.30 5 ER 

Magnesium 2016–2018 ppm n/a n/a Yes 1.83–26 8.22 2 ER 

Molybdenum 2016–2018 ppb n/a n/a Yes 0.18–0.84 0.54 n/a ER 

Strontium 2016–2018 ppb n/a n/a Yes 120–680 416.67 n/a ER 

pH 2016–2018 Units n/a n/a Yes 6.84–8.68 7.71 7.9 PH 

Hardness 2016–2018 ppm n/a n/a Yes 41–230 157.07 20.7 ER 

Sodium 2016–2018 ppm n/a n/a Yes 5.61–40.89 18.91 6 ER 

STK 
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Thanks for taking the time to learn more about your water quality! Even more information awaits you at www.calwater.com. 
Visit our web site to get information about your account, water use history, water rates, and water system. 

Y��������������������������������������������������������� 

Thank you. 
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Lead in water 

Water treatment and disinfection 

Protecting the water supply 
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2018 Drinking Water Quality Report 
The City of Stockton has prepared its annual Drinking Water Quality 

• • • 

• • • 

Drinking Water Quality Report 
January 2018 – December 2018 Dated: May 2019 

Report to inform our customers and the community about the quality of 
drinking water the City delivers every day. We provide high-quality 
drinking water, which meets all 
State and Federal drinking 
water standards. This report 
includes a detailed water 
quality summary, monitoring 
and testing results, as well as the 
steps we take to protect health 
and safety. The report provides 
information required by law, as well as other useful and informative 
data. 

The Science of Water 
Drinking water sources (both tap water and bottled water) include 
rivers, lakes, streams, ponds, reservoirs, springs, and wells. As water 
travels over the surface of the land or through the ground, it dissolves 
naturally-occurring minerals and, in some cases, radioactive material, 
and can pick up substances resulting from the presence of animals or 
from human activity. 

Contaminants that may be present in source water include: 

Microbial contaminants, such as viruses and bacteria, that may come 
from sewage treatment plants, septic systems, agricultural livestock 
operations, and wildlife. 

Inorganic contaminants, such as salts and metals, that can be naturally-
occurring or result from urban stormwater runoff, industrial or domestic 
wastewater discharges, oil and gas production, mining, or farming. 

Pesticides and herbicides, that may come from a variety of sources, 
such as agriculture, urban stormwater runoff, and residential uses. 

Organic chemical contaminants, including synthetic and volatile 
organic chemicals that are byproducts of industrial processes and 
petroleum production, and can also come from gas stations, urban 
stormwater runoff, agricultural application, and septic systems. 

Radioactive contaminants, either naturally-occurring or resulting 
from oil and gas production and mining activities. 

About Your Water 

To meet the needs of our 
customers, the City of 

Stockton uses a combination 
of the following sources: 

Surface water diverted from 
the Sacramento San 

Joaquin Delta and treated 
at the City’s Delta Water 
Treatment Plant (DWTP) 

Surface water from the 
Mokelumne River 

purchased from 
Woodbridge Irrigation 

District and treated at the 
City’s DWTP 

Local groundwater from 
wells owned and operated 

by the City 

Treated water purchased 
from the Stockton East 
Water District (SEWD), 

which is imported from the 
New Melones (Stanislaus 

River) and New Hogan 
(Calaveras River) 

Reservoirs 

Did You Know? 

In 2018, the City of Stockton 
delivered 9 billion gallons 

of water to more than 48,000 
service connections, serving 

about 177,000 people. 

Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien. 
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In order to ensure that tap water is safe to drink, the U.S. Environmental Protection Agency (USEPA) and the State 
Water Resources Control Board (State Board) prescribe regulations that limit the amount of certain contaminants in 
water provided by public water systems. State Board1 regulations also establish limits for contaminants in bottled 
water that provide the same protection for public health. The U.S. Food and Drug Administration regulations and 
California law also establish limits for contaminants in bottled water that provide the same protection for public 
health. For additional bottled water information, visit the California Department of Public Health website: 
https://www.cdph.ca.gov/Programs/CEH/DFDCS/Pages/FDBPrograms/FoodSafetyProgram/Water.aspx 

Drinking Water Safety and Your Health 
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some 
contaminants. The presence of contaminants does not necessarily indicate that water poses a health risk. More 
information about contaminants and potential health effects can be obtained by calling the U.S. EPA’s Safe 
Drinking Water Hotline (1-800-426-4791). 

Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-
compromised persons such as cancer patients undergoing chemotherapy, individuals who have undergone organ 
transplants, people with HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly 
at risk from infections. These people should seek drinking water advice from their health care providers. U.S. 
EPA/Centers for Disease Control (CDC) guidelines on appropriate means to lessen the risk of infection by 
Cryptosporidium and other microbial contaminants are available from the Safe Drinking Water Hotline (1-800-426-
4791). 

If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young 
children. Lead in drinking water derives primarily from materials and components associated with service lines 
and home plumbing. The City of Stockton is responsible for providing high quality drinking water but cannot 
control the variety of materials used in plumbing components. When your water has been sitting for several hours, 
you can minimize the potential for lead exposure by flushing your tap for 30 seconds to 2 minutes before using 
water for drinking or cooking. If you do so, you may wish to collect the flushed water and reuse it for another 
beneficial purpose, such as watering plants. If you are concerned about lead in your water, you may wish to have 
it tested. Information about lead in drinking water, testing methods, and steps you can take to minimize exposure 
is available from the Safe Drinking Water Hotline or at http://www.epa.gov/lead. 

Drinking Water Source Assessment & Protection Program (DWSAPP) 
Drinking Water Source Assessments for the Water System were completed in 2001 and 2012. The sources are 
considered most vulnerable to the following activities, which are associated with contaminants detected in the water 
supply: urban stormwater; septic tanks and sewage spills; dredging; mining; construction; metal plating; electronics 
manufacturing; National Pollution Discharge Elimination System (NPDES) permitting discharges; dairy waste and 
agricultural operations. The sources are considered most vulnerable to the following activities, which are not 
associated with contaminants detected in the water supply: illegal activities/dumping; recreation; lagoons; leaking 
underground storage tanks; vehicle fueling, and maintenance and chemical/petroleum/plastics processing and 
storage. You may request assessment summaries by contacting Tahir Mansoor (State Water Resources Control Board) 
at (209) 948-7696. 

How to Read the Water Quality Table 
The City of Stockton tests your water for several regulated and unregulated contaminants. This table lists only 
those contaminants that were detected. In the table, water quality test results are divided into three main 
sections: “Primary Drinking Water Standards,” “Secondary Drinking Water Standards,” and “Unregulated 
Compounds.” Primary standards protect public health by limiting levels of certain constituents in drinking 
water. Secondary standards are set for substances that could affect the water’s taste, odor or appearance. 
Unregulated substances are listed for your information. Data in the table represents sampling from 2016 
through 2018, unless otherwise noted. 

1 In a previous rulemaking, “Department” was inadvertently changed to “State Board.” The mandatory language will be updated as 
follows in a future rulemaking, and water systems may use this language in their CCRs in the interim: “The U.S. Food and Drug 
Administration regulations and California law also establish limits for contaminants in bottled water that provide the same 
protection for public health.” Additional information on bottled water is available on California Department of Public Health’s 
website at https://www.cdph.ca.gov/Programs/CEH/DFDCS/Pages/FDBPrograms/FoodSafetyProgram/Water.aspx. 

Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien. 
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Drinking Water Quality Table 
Primary Drinking Water Standards Groundwater Surface Water 

Meets 
Regulation 

? Source of Constituent Constituent Units 
Primary 

MCL 
PHG 

(MCLG) Range Average 

Delta Water 
Treatment Plant 

(DWTP) 
Average 

Stockton East Water 
District 

(SEWD) 
Average 

c (1) Arseni μg/L 10 0.004 3.0 – 5.7 4.5 < 2.0 < 2.0 Yes Erosion of natural deposits; runoff from orchards, and electronics production wastes 

Barium mg/L 1 2 0.14 – 0.24 0.18 < 0.10 < 0.10 Yes Erosion of natural deposits 

Chromium, Total μg/L 10 50 < 10 – 10 < 10 < 10 < 10 Yes Discharge from electroplating facilities; erosion of natural deposits. 
Fluoride mg/L 2.0 1 < 0.10 – 0.20 < 0.10 < 0.10 < 0.10 Yes Erosion of natural deposits 

Nitrate (as N) (2) mg/L 10 10 1.5 – 4.3 2.6 < 0.4 < 0.4 Yes 
Runoff/leaching from fertilizer use; leaching from septic tanks and sewage; erosion of 
natural deposits 

1,2,3-Trichloropropane μg/L 0.005 (3) 0.0007 
< 0.005 – 

0.006 < 0.005 NR NR Yes 

Discharge from industrial and agricultural chemical factories; leaching from hazardous 
waste sites; used as cleaning and maintenance solvent, paint and varnish remover, and 
cleaning and degreasing agent; byproduct during the production of other compounds and 
pesticides. 

Alpha Activity, Gross (4) pCi/L 15 (0) 4.42 – 7.11 5.58 NR NR Yes Erosion of natural deposits 

Uranium (4) pCi/L 20 0.43 1.64 – 5.40 3.53 NR NR Yes Erosion of natural deposits 

FOOTNOTES 

(1) While your drinking water meets federal and state standards for arsenic, it does contain low levels of arsenic. The arsenic standard balances the current understanding of arsenic’s possible health effects against the costs of 
removing arsenic from drinking water. The USEPA continues to research the health effects of low levels of arsenic, which is a mineral known to cause cancer in humans at high concentrations and is linked to other health 
effects such as skin damage and circulatory problems. 

(2) Nitrate in drinking water at levels above 10 mg/L is a health risk for infants of less than six months of age. Such nitrate levels in drinking water can interfere with the capacity of the infant’s blood to carry oxygen, resulting in a 
serious illness; symptoms include shortness of breath and blueness of the skin. Nitrate levels above 10 mg/L may also affect the ability of the blood to carry oxygen in other individuals, such as pregnant women and those with 
certain specific enzyme deficiencies. If you are caring for an infant, or are pregnant, seek advice from your health care provider. 

(3) Compliance is based on the quarterly Running Average. The highest level reported in the range is the result of an individual sample. 
(4) The compliance cycle for monitoring this constituent can vary from three to nine years; some data may be from before 2016. 

Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien. 
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Drinking Water Quality Table 
Primary Drinking Water Standards Surface Water 

Meets 
Regulation? Source of Constituent 

DWTP SEWD 

PHG 
Units MCL (MCLG) 

Highest Lowest 
Level Monthly % (1) 

Highest 
Level 

Lowest 
Monthly % (2) 

Turbidity NTU TT N/A 0.08 100 0.11 97 Yes Soil runoff 

MCL MCLG 
Units (MRDL) (MRDLG) 

Distribution System Meets 
Regulation? Source of Constituent Range Average 

% positive 
Total Coliform Bacteria samples 5% (3) 0 0 – 0.7 0.2 Yes Naturally present in the environment 
Total Chlorine as Cl2 mg/L (4.0) (4.0) 0.0 – 3.40 1.88 Yes Drinking water disinfectant added for treatment 
Free Chlorine as Cl2 mg/L (4.0) (4.0) 0.01 – 1.17 0.60 Yes Drinking water disinfectant added for treatment 
Total Trihalomethanes (TTHM) μg/L 80 N/A 14.0 – 70.0 (4) 48.5 Yes Byproduct of drinking water disinfection 

Haloacetic Acids 5 (HAA5) μg/L 60 N/A 6.4 – 45.0 (4) 27.5 Yes Byproduct of drinking water disinfection 

Action 
Level 

Units (AL) PHG 
Level Detected at the 

90th percentile 
Samples exceeding 

the AL 
Meets 

Regulation? Source of Constituent 
Copper (5) mg/L 1.3 0.3 0.110 0 of 52 Yes Internal corrosion of household plumbing systems 

Lead (5) μg/L 15 0.2 < 5 0 of 52 Yes Internal corrosion of household plumbing systems 

FOOTNOTES 

(1) For surface water systems, the Treatment Technique requires that each month the turbidity level of the filtered water for membrane filtration facilities is less than or equal to 0.1 NTU in 95% of the measurements. It also shall 
not exceed 1.0 NTU at any time. Turbidity is a measure of the cloudiness of the water. It is monitored as a good indicator of the of the filtration system’s effectiveness. 

(2) For surface water systems, the Treatment Technique requires that each month the turbidity level of the filtered water is less than or equal to 0.3 NTU in 95% of the measurements and shall not exceed 1.0 NTU at any time. 
Turbidity is a measure of the cloudiness of the water. It is monitored as a good indicator of the filtration system’s effectiveness. 

(3) Presence of coliform bacteria in no more than 5% of monthly samples. 
(4) Compliance is based on the quarterly Locational Running Annual Average (LRAA). The highest level reported in the range is the result of an individual sample. 
(5) Lead and Copper are required to be monitored every three years. This data is from 2017. During 2018, 17 schools requested the City to provide lead sampling. 

Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien. 
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Drinking Water Quality Table 
Secondary Drinking Water Standards Groundwater Surface Water 

Source of Constituent Constituent Units MCL 

Chloride mg/L 500 

Range Average 

14 – 19 17 

DWTP 
Range Average 

SEWD 
Range Average 

11 3 Runoff/leaching from natural deposits; seawater influence 

Color units 15 ALL < 3 < 3 < 5 – 15 < 3 < 5 Naturally-occurring organic materials 

Manganese μg/L 50 < 20 – 27 < 20 ALL < 20 < 20 < 20 Leaching from natural deposits 

Odor units 3 < 1 – 2 < 1 < 1 – 2 < 1 2 Naturally-occurring organic materials 

Specific Conductance μS/cm 1,600 355 – 708 476 54 – 437 196 75 – 250 101 Substances that form ions when in water; seawater influence 

Sulfate mg/L 500 17.6 – 34.3 25 4.6 12.5 Runoff/leaching from natural deposits; industrial wastes 

Total Dissolved Solids mg/L 1,000 270 – 460 341 39 – 250 119 44 – 151 65 Runoff/leaching from natural deposits 

Turbidity NTU 5 0.10 – 0.20 0.12 0.13 < 0.10 Runoff/leaching from natural deposits; industrial wastes 

Unregulated Compounds Groundwater Surface Water 

Constituent Units Range Average 
DWTP 

Average 
SEWD 

Average 

Total Hardness (as CaCO3) (1) mg/L 180 – 204 191 30 21 

um (2) Hexavalent Chromi μg/L < 1.0 – 6.7 3.9 < 1.0 NR 

Sodium mg/L 15 – 20 18 11 6 

Vanadium μg/L 16 – 28 22 < 3.0 < 3.0 

Other Compounds Groundwater Surface Water 

Constituent Units Range Average 
DWTP 

Average 
SEWD 

Average 

Total Alkalinity mg/L 150 – 190 164 33 20 

Calcium mg/L 40 – 51 45 7.0 5.0 

Magnesium mg/L 14 – 23 19 3.1 2.0 

Potassium mg/L 4.7 – 6.0 5.1 < 1 < 1 

FOOTNOTES 

(1) Conversion: Hardness (grains per gallon) = Hardness as CaCO3 (mg/L) multiplied by 0.0584 
(2) There is currently no MCL for hexavalent chromium. The previous MCL of 10 µg/L was withdrawn on September 11, 2017. 

Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien. 
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Drinking Water Quality Table 
Unregulated Contaminant Monitoring Rule (UCMR3) 
Contaminants Monitored in 2015 (1),(2) 

Groundwater Surface Water - DWTP 

Constituent Units Range Average Range Average 

Chromium, Total μg/L < 0.20 – 6.3 4.4 < 0.20 – 3.2 0.85 

Hexavalent Chromium μg/L 0.049 – 6.6 4.4 < 0.030 – 0.061 0.043 

Molybdenum μg/L < 1.0 – 1.2 < 1.0 < 1.0 – 1.6 1.0 

Strontium μg/L 160 – 590 452 48 – 260 167 

Vanadium μg/L 2.9 – 29 23 0.60 – 2.8 1.7 

Chlorate μg/L < 20 – 310 31 94 – 440 223 

FOOTNOTES 

(1) Once every five years, the U.S. Environmental Protection Agency (EPA) issues a list of unregulated contaminants to be monitored by public water systems. The UCMR provides the EPA and other interested parties with 
scientifically valid data on the occurrence of certain contaminants in drinking water. An MCL for these contaminants listed above does not exist. The UCMR program examines what is in the drinking water, but additional health 
information is needed to know whether these contaminants pose a health risk. Further information on UCMR3 can be found at https://www.epa.gov/dwucmr/fact-sheets-about-third-unregulated-contaminant-monitoring-rule-
ucmr-3, or contact the Safe Drinking Water Hotline (1-800-426-4791). 

(2) Of the 30 unregulated contaminants tested for in UCMR3, only 6 were detected in the drinking water produced in 2018. 

Key: < – Less than μS/cm – Micro-siemens per centimeter NTU – Nephelometric Turbidity Unit 
mg/L – Milligrams per Liter ng/L - Nanograms per Liter N/A – Not Applicable 

μg/L – Micrograms per Liter pCi/L – Picocuries per Liter NR – Testing not required 

Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien. 
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Definitions 
(AL) – Regulatory Action Level: The concentration of a contaminant which, if exceeded, triggers treatment or other requirements that a water system must follow. 

(MCL) – Maximum Contaminant Level: The highest level of a contaminant that is allowed in drinking water. Primary MCLs are set as close to the PHGs 

(or MCLGs) as is economically and technologically feasible. Secondary MCLs are set to protect the odor, taste and appearance of drinking water. 

(MCLG) – Maximum Contaminant Level Goal: The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs are 
set by the U.S. Environmental Protection Agency. 

(MRDL) – Maximum Residual Disinfectant Level: The highest level of a disinfectant allowed in drinking water. There is convincing evidence that addition of a 
disinfectant is necessary for control of microbial contaminants. 

(MRDLG) – Maximum Residual Disinfectant Level Goal: The level of a drinking water disinfectant below which there is no known or expected risk to health. 
MRDLGs do not reflect the benefits of the use of disinfectants to control microbial contaminants. 

(PDWS) – Primary Drinking Water Standard: MCLs and MRDLs for contaminants that affect health along with their monitoring and reporting requirements, and 
water treatment requirements. 
(PHG) – Public Health Goal: The level of a contaminant in drinking water below which there is no known or expected risk to health. PHGs are set by the California 
Environmental Protection Agency. 

(TT) – Treatment Technique: A required process intended to reduce the level of a contaminant in drinking water. 

For additional questions regarding this Report, please contact: Eric Houston (209) 937-7455 or eric.houston@stocktonca.gov 
For additional paper copies, please call (209) 937-7031 • To view electronically, visit www.stocktongov.com/files/ccr.pdf 

Water is a Precious Resource. Use Wisely! 
The City of Stockton is committed to conserving water, an important resource with limited supply. The Water Conservation Program works year-round to increase water conservation 
and raise awareness about programs and services available to customers within the City’s water service. Residential customers may be eligible for free water use surveys. For more 
information, call 1-866-STOKWTR (1-866-786-5987) or visit www.stocktongov.com/mud. 

Este informe contiene información muy importante sobre su agua potable. 
Tradúzcalo o hable con alguien que lo entienda bien. 

\5 CITY OF STOCKTON 
2018 Drinking Water Quality Report 

~ CITYOF 
~ STCX'KTO:'\ 

mailto:eric.houston@stocktonca.gov
http://www.stocktongov.com/files/ccr.pdf
http://www.stocktongov.com/mud
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~ ---- - Fdt 

Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

ENVIRONMENTAL - =-, AGRICULTURAL 
An.:il) lilill Chemists 

INORGANIC CHEMICALS ANALYSIS 
July 16, 2018 

FGL Environmental 
06/20/2018-07:35 
06/20/2018-08:20 
06/25/2018 

Sample ID STKI 838732-001 
~pul)J~p,,,1"7 KdlJ/\.llululalloo.115 

Approved By Kelly A. Dunnuhoo, D.S • ..,~ .. 1c:~°""" .. 
ba1e: ~la.o1~16 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number: 3910006-005 EDT 

Name Or Number of Sample Source : CALAVERAS RIVER AT BELLOTA - RAW 

User ID 
Date/Time of Sample 

PTA 
1806200735 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-005 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

ADDITIONAL INORGANIC 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

6 ug/L Perchlorate A-031 ND 4 
MCL • Mn,.imurn Contnminnnt Level, DLR •Detection Limit for Rcponing Purpose, ND • Not Dctcctctl nt or nbovc DLR 

Corporate omceis & Laboratory ornce & Laboratory Office & Laboratory Office & Laboratory 
853 Cc,rporatlon Street 2500 Slagecoach Road 563 E. Undo Avenue 3442 Empress Drive, Sulla D 
Santa Paula, CA 93060 Stocklon, CA 95215 Chico, CA 95926 San Luis Obispo, CA 93401 
TEL; (805)392-2000 TEL: (209)942-0182 TEL: (530)343•5818 TEL: (805)783•2940 
Env FAX: (805)525-4172 / Ag FAX; (805)392•2063 FAX: (209)942-0423 FAX: (530)343·3807 FAX: (805)783·2912 
CA ELAP Certlncallon No. 1573 CA ELAP Cerllllcallon No. 1563 CA ELAP Certmcallon No. 2670 CA ELAP Cerllllcatlc,n No. 2775 

Page 2 or6 

Office & Laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 
TEL: (559)734-94 73 
FAX: 1559)734-8435 
CA ELAP Certification No. 2810 



- - -- ~ -:;,_ - - --- ---- --

f:Q ij, 

Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

ENVIRONMENTAL ·:..-~·, AGRICULTURAL 
An<llylirnl Chemists 

- - --

INORGANIC CHEMICALS ANALYSIS 
July 20, 2018 

FGL Environmental 
06/20/2018-07:35 
06/20/2018-08:20 
07/09/2018 

Sample ID STKI838731-00I 
.41111,iwly~p<Jt>, K<lly A. °""""""'- B.S 

Approved By Kelly A. Dunnahoo, D.S. v nllc: La!aw""Do""'" 
lll1c :.,llA.07-:!fl 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number: 3910006-005 EDT 

Name Or Number of Sample Source : CALAVERAS RIVER AT BELLOTA - RAW 

User ID PTA 
1806200735 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-005 
Date/Time of Sample 5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

GENERAL MINERAL & PHYSICAL 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

mg/L Total Hardness (as CaCO3) 00900 64.6 I 
mg/L Calcium (Ca) 00916 16 I 
mg/L Magnesium (Mg) 00927 6 I 
mg/L Sodium (Na) 00929 5 I 
mg/L Potassium (K) 00937 2 I 
meq/L Total Cations 1.6 
mg/L Total Alkalinity (as CaCO3) 00410 60 10 
mg/L Hydroxide (OH) 71830 ND 10 
mg/L Carbonate (CO3) 00445 ND JO 
mg/L Bicarbonate (HCO3) 00440 80 10 

*2 mg/L Sulfate (SO4) 00945 10.4 0.5 
*2 mg/L Chloride (Cl) 00940 4 1 
45 mg/L Nitrate (NO3) 71850 ND 2 
2 mg/L Fluoride (F) 00951 ND 0.1 

meq/L Total Anions 1.6 
Std Units pH 00403 8.3 

** 2 Specific Conductance (E.C.) 00095 165 I 
umhos/cm2 

**"' 2 mg/L Total Filterable Residue 70300 60 40 
15 Units Apparent Color (Unfiltered) 00081 10 5 
3 TON Odor Threshold at 60 °C 00086 2 1 

MCL - Maximum Contaminant Level, DLR -De1cc1ion Limil fo r Reporting ru!Jlosc. ND - Not Dclcctcd nt or above DLR 
1 lndicntes Setondnry Drinking Wnler Stnndanl~(Rcconuncndcd-Uppcr-Short Tern,) • 250•500-600 .. 90().1600-2200 ••• 500-1000, 1500 

Carporate Offices & Labaralory Office Iii Labaratory Olnce & Laboratory 
853 Corporation Street 2500 Stagecoach Road 563 E. Lindo Avenue 
Santa Paula, CA 93D60 Stockton, CA 95215 Chico, CA 95926 
TEL: (805)392,200D TEL: (209)942-0182 TEL: (530)343·5818 

Office & Laboratary 
3442 Empresa Drive, Suite D 
San Luis Obispo, CA 934D1 
TEL: (805)783·2940 

Env FAX: (805)525-4172 I Ag FAX: (805)392-2063 FAX: (209)942-0423 FAX: (530)343·3807 
CA ELAP Car1ification No. 1573 CA ELAP Certllicalion No. 1583 CA ELAP Cartmcauon No. 2670 

FAX: (805)783-2912 
CA ELAP Certlncallon No. ms 

-------- --

Pagc4of21 

Office & Laboralory 
9415 W. GoshenAvenue 
Visalia, CA 93291 
TEL: (559)734•9473 
FAX: (559)734-8435 
CA ELAP Cer1tncatlon No. 2810 



· .. .. . 
Date of Report July 20, 2018 Sample ID STK1838731-001 

GENERAL MINERAL & PHYSICAL 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

5 NTU Lab Turbidity 82079 0.7 0.1 
0.5 2 mg/L MBAS 38260 ND 0.05 

REGULATED INORGANIC 
MCL UNITS CHEMICALS ENTRY RESULT DLR 
1000 ug/L Aluminum 01105 ND 50 

6 ug/L Antimony 01097 ND 6 
10 ug/L Arsenic 01002 ND 2 

1000 ug/L Barium 01007 ND 100 
4 ug/L Beryllium 01012 ND I 
5 ug/L Cadmium 01027 ND I 

50 ug/L Chromium (Total Cr) 01034 ND 10 
1000 2 ug/L Copper 01042 ND 50 
300 2 ug/L Iron 01045 ND 100 

15 ug/L Lend 01051 ND 5 
50 2 ug/L Manganese 01055 ND 20 
2 ug/L Mercury 71900 ND 1 

100 ug/L Nickel 01067 ND 10 
50 ug/L Selenium 01147 ND 5 

100 2 ug/L Silver 01077 ND 10 
2 ug/L ThaUium 01059 ND I 

u_g/L Zinc 01092 ND 50 

ADDITIONAL INORGANIC 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

-- ug/L Boron 01020 ND 100 
Langelier Index at 20 °C 71814 -0.07 

JO mg/L Nitrate as N (Nitrogen) 00618 ND 0.4 
JO mg/L Nitrate+ Nitrite as N A-029 ND 0.2 
1 mg/L Nitrite as N (Nitrogen) 00620 ND 0.4 

--- ug/L Vanadium 01087 ND 3 
Aggressiveness Index 82383 11.7 

MCL • Mnximum Contnminnnt Level. DLR •Dc:11:ction Limit for Reponing Purpose, 
1 lndicntcs Secondary Drinking Wntcr Standanls(Rccommended-Upper-Short Tcm1) 

ND - Not De1ec1cd 01 or above DLR 

Page 5 of2I 



~ '-,,__ 
·· 'FGL. 

r:NVIRONMt:NTAL . . :: AGRICULTURAL 
i\11.ilylic ,11 Chemists 

---=---------- -

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

February 0 1, 2018 

FGL Environmental 
01118/2018-11 : 15 
01/18/2018-14:45 
01/25/2018 

Sample ID STK 1831029-001 
- D;s;caJlr ,;Jral t,y Kelly /\. Dumahnn, R.S. 

Approved By Kelly A. Dunnuhoo, D.S. ,.niJe:~o;...,., 
'llif"n.czit~.01 

Ed Morley Sampler 
Employed By Stockton East Water 

System Name : STOCKTON EAST WATER DJSTRICT Number: 3910006-005 EDT 
Name Or Number of Sample Source : CALAVERAS RIVER AT BELLOTA - RAW 

User ID 
Date/Time of Sample 

PTA 
1 801181115 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-005 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 

TEST CHEMICAL ENTRY ANALYSES MCL DLR 
METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
524MTC 1,2,3-Trichloropropane 77443 ND 0.005 0.005 

MCL • Maximum Conlaminanl Level, DLR -Dclcclion Limit for Reporting Pu!posc, ND • Nol Dclccted DI or above DLR 

Corporate Office■ & Laborat1:11y Office & Laboratory Office & Laboratory Office & Laboratory 
853 Corporation Street 2500 Stagacoach Road 563 E. Undo Avenue 3442 Empresa Orlve, Suite D 
Santa Paula, CA 93080 Stockton, CA 95215 Chico, CA 95926 San Luis Obispo, CA 93401 
TEL: (805)392·2000 TEL: (2091942-0182 TEL: (530)343•5818 TEL: (805)783-2940 
Env FAX: (805)52.5-4172 / Ag FAX: (805)392·2083 FAX: (209)942-0423 FAX: (530)343-3807 FAX: (805)783•2912 
CA ELAP Certification No. 1573 CA ELAP Cenlllcallon No. 1583 CA ELAP Certlflcatlon No. 2670 CA ELAP Cenlflcatlon No. ZT75 

Page4 of9 

Office & Laboratory 
9415 W. Goshen Avenue 
Vlsalla, CA 93291 
TEL: (559)734-9473 
FAX: (559)734-8435 
CA ELAP Cartlflcatlon No. 281 O 



. ~~ 

F.GCi 
ENVIRONMENTAL ::'.:_-,.~-, AGRICULTURAL 

Atlill}lirnl Chemists 
- - - -

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

May 01, 2018 Sample ID STK 1835063-001 

FGL Environmental 
04/18/2018-09:40 
04/18/2018-14:00 
04/20/2018 

~ ,..Uy , ;,no.11,y IWly A.DIAlil»o,b.S. 
Approved By Kelly A. Dunnohoo, D.S. IW':.·1c~v-~ 

llole:!Ot=.ot 

Ed Morley Sampler 
Employed By Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number: 3910006-005 EDT 

Name Or Number of Sample Source : CALAVERAS RNER AT BELLOTA - RAW 

User ID 
Date/Time of Sample 

PTA 
1804180940 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-005 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 

TEST CHEMICAL ENTRY 
METHOD ALL CHEMICALS REPORTED ug/L # 

SRL524 1,2,3-Trichloropropane 77443 

MCL • Maximum Con111min11nt Level, DLR •Di:11:clion Limit for Rcponing Purpose, 

Coiporale Offices & Laboratory Ofllce & Laboratory Olllce & Laboratory 
853 Corporation Street 2500 Slagecoach Road 563 E. Lindo Avenue 
Sanla Paula, CA 93060 Stockton, CA 95215 Chico, CA 95926 
TEL: 1805)392·2000 TEL: 1209)942•0182 TEL: (530)343·5818 
Env FAX: (B05)525-4172 / Ag FAX: (805)392•2063 FA)(: (209)942·0423 FAX: (530)343-3807 

ANALYSES MCL DLR 
RESULTS ug/L ug/L 

ND 0.005 0.005 

ND • Nol ixlcctcd at or above DLR 

Office & Laboratory 
3442 Empresa Drive, Suite D 
San Luls Obispo, CA 93401 
TEL: (805)7B3•2940 
FAX: (805)7B3-2912 

Page 2 of6 

Office & Laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 
TEL: (559)734·9473 
FAX: (559)734•8435 

CA ELAP Certification No. 1573 CA ELAP Cer1lflcatlon No. 1583 CA ELAP Cer1mcatlon No. 2670 CA ELAP Certlflcallon No, 2TT5 CA ELAP Certllic;a\ion No. 2810 



r 
FGL' 

ENVIRONMENTAL - AGRICULTURAL 
An<ll:i,lilul Chemists 

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

August 13, 2018 

FGL Environmental 
07/18/2018-08:40 
07/18/2018-14:40 
08/01/2018 

Sample ID STK 1850296-001 
- D,111olly .,...,. b) K.ll7 A. Duooaboo, RS 

Approved By Kelly A. Dunnahoo, B.S. C)n,i.: 1-.., Dumar 
0.lr. !011-M-tl 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number: 3910006-005 EDT 
Name Or Number of Sample Source : CALAVERAS RIVER AT BELLOTA - RAW 

User ID 
Dateffime of Sample 

PTA 
1807180840 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-005 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY 

METHOD ALL CHEMICALS REPORTED ug/L # 

SRL524 1,2,3-Trichloropropane 77443 
MCL - Maximum Cont11111inant l..cVrl, DLR -Dcci:ction Limil for Reporting PulJlosc, 

Corporate Offices & laboratory Olllce & laboratory 
853 Corporation Street 2500 Stagecoach Road 
Santa Paula, CA 93060 Stockton, CA 95215 
TEL: (805)392·2000 TEL: (209)942•0182 
Env FAX: 1805)525-4172 / Ag FAX: (805)392·2063 FAX: (209)942•0423 

Otnee & laboratory 
563 E. Lindo Avenue 
Chico, CA 95926 
TEL: (530)343-5818 
FAX: (530)343•3807 

ANALYSES MCL DLR 
RESULTS ug/L ug/L 

ND 0.005 0.005 

ND • Not Dctcctet.l 111 or nbovi: DLR 

Office & Laboratory 
3442 Empresa Drive, Suite O 
San Luis Obispo, CA 93401 
TEL: (805)783•2940 
FAX: (805)783•2912 

Page 2 of6 

Office & laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 
TEL: (559)734-9473 
FAX: 1559)734•8435 

CA ELAP Certification No. I 573 CA ELAP Certification No. 1563 CA ELAP Cenlllcallon No. 2670 CA ELAP Cerllflcatlon No. 2775 CA ELAP Certllic:atlon No. 2810 



- fut1 ---- -- -- -
ENVIRONMENTAL -"'::': AGRICULTURAL 

i\nnlytic al Chemists 

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

September 05, 2018 

FGL Environmental 
08/15/2018- 11 :30 

Sample ID : STKl851823-00I 
P,1iwl1 •l""I "1 l(dll A. IJuoMboo. B-S, 

Approved By Kelly A. Dunnahoo, n.s. ~ 11<:~Dum« 
Ditlr.:!l'lUUl'>.Q1 

Ed Morley 08/ 15/2018- 13:25 
08/21/2018 

Sampler 
Employed By Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number : 3910006-005 EDT 
Name Or Number of Sample Source : CALAVERAS RIVER AT BELLOTA - RAW 

User ID 
Date/Time of Sample 

PTA 
1808151130 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-005 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALLCHEMICALSREPORTEDug/L # RESULTS ug/L ug/L 
524.2 Bromodichloromethane 32101 ND --- I 
524.2 Bromoform 32104 ND --- I 
524.2 Chloroform (Trichloromethane) 32106 ND -- I 
524.2 Dibromochloromethane 32105 ND --- I 
524.2 Total Trihalomethanes (THM'SITTHM) 82080 ND 80 
524.2 Benzene 34030 ND I 0.5 
524.2 Carbon Tetrachloride 32I02 ND 0.5 0.5 
524.2 1,2-Dichlorobenzene ( o-DCB) 34536 ND 600 0.5 
524.2 1,4-Dichlorobenzene (p-DCB) 34571 ND 5 0.5 
524.2 I, 1-Dichloroethane ( 1, 1-DCA) 34496 ND 5 0.5 
524.2 1,2-Dichloroethane ( 1,2-DCA) 34531 ND 0.5 0.5 
524.2 I, 1-Dichloroethylene (I, 1-DCE) 34501 ND 6 0.5 
524.2 cis- 1,2-Dichloroethylene 77093 ND 6 0.5 
524.2 trans- I ,2-Dichloroethylene 34546 ND IO 0.5 
524.2 Dichloromethane (Methylene Chloride) 34423 ND 5 0.5 
524.2 1,2-Dichloropropane 34541 ND 5 0.5 
524.2 Total 1,3-Dichloropropene 34561 ND 0.5 0.5 
524.2 Ethyl Benzene 34371 ND 300 0.5 
524.2 Monochlorobenzene (Chlorobenzene) 34301 ND 70 0.5 
524.2 Styrene 77128 ND 100 0.5 

MCL · Maximum Contaminunt level, DLR -De1c:c1io11 Limit for Rcponing Purpose:, ND • Not Dclcctcd DI or ubovc DLR 

Corporate Olllcas lo Labaralary Olllce & Laboralary omce & Laboratory Office lo Labaralory 
853 Corporation Street 2500 Stagecoach Road 563 E. Unda Avenue 3442 Empresa Drive, Suite D 
Santa Paula, CA 93080 Stockton, CA 95215 Chico, CA 95926 San Luis Oblspa, CA 93401 
TEL: (805)392·2000 TEL: (209)942•0182 TEL: 1530)343-5818 TEL: (805)783•2940 
Env FAX, (8051525-4172 / Ag FAX: (805)392•2063 FAX: (209)942•0423 FAX: 1530)343-3807 FAX: 1805)783•2912 
CA ELAP Certlficallon Na. 1573 CA ELAP Certilicallon No. 1583 CA ELAP Certlllcallon No. 2670 CA ELAP Cenlllcatlon No. 2775 
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Office & Laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 
TEL: (559)734-94 73 
FAX: 1559)734-8435 
CA ELAP Cer1ificallon No. 28 I 0 



Dale of Report September 05, 2018 Sample ID STK I 85 I 823-00 I 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
524.2 I, 1,2,2-Tetrachloroethane 34516 ND 1 0.5 
524.2 Tetrachloroethylene (PCE) 34475 ND 5 0.5 
524.2 Toluene 34010 ND 150 0.5 
524.2 I ,2,4-Trichlorobenzene 34551 ND 5 0.5 
524.2 I, l, I-Trichloroethane ( l, l, 1-TCA) 34506 ND 200 0.5 
524.2 I, 1,2-Trichloroethane ( l, 1,2-TCA) 34511 ND 5 0.5 
524.2 Trichloroethylene (TCE) 39180 ND 5 0.5 
524.2 Trichlorofluoromethane (Freon 11) 34488 ND 150 5 
524.2 Trichlorotrinuoroethane (Freon 113) 81611 ND 1200 IO 
524.2 Vinyl Chloride (VC) 39175 ND 0.5 0.5 
524.2 Total Xylenes (m,p & o) 81551 ND 1750 0.5 
524.2 Methyl tert-Butyl Ether (MTBE) 46491 ND 13 3.0 
524.2 cis- I ,3-Dichloropropene 34704 ND 0.5 0.5 
524.2 trans-I ,3-Dichloropropene 34699 ND 0.5 0.5 

UNREGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
524.2 Bromobenzene 81555 ND -- 0.5 
524.2 Bromochloromethane A-012 ND - 0.5 
524.2 Bromomethane (Methyl Bromide) 34413 ND - 0.5 
524.2 n-Butylbenzene A-010 ND - 0.5 
524.2 sec-Butylbenzene 77350 ND - 0.5 
524.2 lert-Butylbenzene 77353 ND - 0.5 
524.2 Chloroethane 34311 ND -- 0.5 
524.2 Chloromethane (Methyl Chloride) 34418 ND -- 0.5 
524.2 2-Chlorotoluene A-008 ND -- 0.5 
524.2 4-Chlorotoluene A-009 ND --- 0.5 
524.2 Dibromomethane 77596 ND --- 0.5 
524.2 1,3-Dichlorobenzene (m-DCB) 34566 ND --- 0.5 
524.2 Diehl orodi fluoromethane 34668 ND -- 0.5 
524.2 1,3-Dichloropropane 77173 ND - 0.5 
524.2 2,2-Dichloropropane 77170 ND - 0.5 
524.2 I, 1-Dichloropropene 77168 ND - 0.5 
524.2 Hexachlorobutadiene 34391 ND - 0.5 
524.2 Isopropylbenzene (Cumene) 77223 ND - 0.5 
524.2 p-Isopropyltoluene A-011 ND - 0.5 
524.2 Naphthalene 34696 ND - 0.5 
524.2 n-Proovlbenzene 77224 ND -- 0.5 

MCL • M111dmum Contnminanl Level, DLR •Dcteclion Limit for Reporting Purpose, ND - Not Detected nt or nbovt! DLR 

Page 7 or24 



Date of Report September 05, 2018 Sample ID STK 1851823-00 I 

UNREGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
524.2 l, l, l ,2-Tetrachloroethane 77562 ND - 0.5 
524.2 1,2,3-Trichlorobenzene 77613 ND - 0.5 
524.2 1,2,4-Trimethylbenzene 77222 ND - 0.5 
524.2 1,3,5-Trimethylbenzene 77226 ND - 0.5 

ADDITIONAL ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
524.2 Ethyl tert-Butyl Ether (ETBE) A-033 ND - 3 
524.2 Tert-amyl-methyl Ether (TAME) A-034 ND -- 3 
524.2 tert-Butanol 77035 ND -- 2 
524.2 Diisopropyl Ether (DIPE) A-036 ND -- 3 

MCL - Maximum Contaminant Level, DLR -Detection Limit for Reporting r11IJIOSC, ND - Nol Detected 111 or above DLR 

Pogc 8 of24 



~~- -- -

·F._GL' 
ENVIRONMENTAL--:-_-:=. AGRICULTURAL 

J\rwlytirnl Chemists 
- --- --

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Samp1ed On 
Received On 
CompJeted On 

September 12, 2018 

FGL Environmental 
08/15/2018-11 :30 

Sample ID : STK l 851822-00 I 

08/ 15/2018- 13:25 
09/07/2018 

0,,..,11 u,,,.i "7 K<ll1 A. l><Mabuo. 05 
Approved By Kelly A. Dunnahoo, D.S. ()n11e~o, ..... 

Dllr.~11-.0J.I) 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number: 3910006-005 EDT 
Name Or Number of Sample Source : CALAVERAS RIVER AT BELLOTA - RAW 

User ID 
Date/Time of Samp1e 

Submitted By 

PTA 
1808151130 
YYMMDDTTTT 
FGL Environmental 

Station Number 
Laboratory Code 

Phone# 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS 
504.1 Dibromochloropropane (DBCP) 38761 ND 
504.1 Ethylene Dibromide (EDB) 77651 ND 
515.3 Bentazon (Basagran) 38710 ND 
515.3 2,4-D 39730 ND 
515.3 2,4,5-TP (Sil vex) 39045 ND 
531.1 Carbofuran (Furadan) 81405 ND 
515.3 Dalapon 38432 ND 
515.3 Dinoseb (DNBP) 81287 ND 
549.2 Diquat 78885 ND 
548.1 Endothall 38926 ND 
547 Glyphosate 79743 ND 

531 .1 Oxamyl (Vydate) 38865 ND 
515.3 Pentachlorophenol (PCP) 39032 ND 
515.3 Picloram 39720 ND 

UNREGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES 

METHOD ALLCHEMICALSREPORTEDug/L # RESULTS 
53] .1 A1dicarb (Temik} 39053 ND 

3910006-005 
5 8 6 7 

(805) 392-2000 

MCL DLR 
ug/L ug/L 

0.2 0.01 
0.05 0.02 

18 2 
70 to 
50 1 
18 5 

200 10 
7 2 

20 4 
100 45 
700 25 
50 20 
l 0.2 

500 I 

MCL DLR 
ug/L ug/L 

#3 3 
MCL • Maximum Contamimmt Level, DLR -Detection Limit for Rcponing l'ulJlosc, ND • Nol Dctcct~'<I 111 or 11bove DLR 

Page4 of 11 
Corporate Olllces & Laboratory Office & Laboratory Olnce & Laboratory Olnce & Laboratory Office & Laboratory 
853 Corporation Street 2500 Stagecoach Road 563 E. Lindo Avenue 3442 Empresa Drive, Sulle o 9415 W. Goshen Avenue 
Santa Paula, CA 93060 Stod<ton, CA 95215 Chico, CA 95926 San Luis Obispo, CA 93401 Vlsalla, CA 83291 
TEL; (805)392-2000 TEL: (209)942-0182 TEL: (530)343•5818 TEL: (805)783•2940 TEL: (559)734•9473 
Env FAX: (805)525-4172 / Ag FAX: 1805)392-2063 FAX: (209)942-0423 FAX: (530)343·3807 FAX: 1805)783-2912 FAX: (559)734-8435 
CA ELAP Certlftc:atlon No, 1573 CA ELAP Cenlr.c:alion No, 1563 CA ELAP Cenlficalion No. 2670 CA ELAP cenincallon No. 2ns CA ELAP Certllication No. 2810 



Date of Report September 12, 2018 Sample ID STK t 851822-001 

UNREGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALLCHEMICALSREPORTEDug/L # RESULTS ug/L ug/L 
531. t Aldicarb Sulfone A-020 ND #2 2 
531.1 Aldicarb Sulfoxide A-019 ND #4 3 
531.1 Carbary) (Sevin) 77700 ND --- 5 
515.3 Dicamba (Banvel) 82052 ND -- 5 
531.1 3-Hydroxycarbofuran A-021 ND - 3 
531.l Methomyl 39051 ND -- 2 

ADDITIONAL ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
515.3 2,4,5-T 39740 ND --- 1 

MCL • Maximum Contnminnnt Lcvd, 
# Federal MCL (postponed). 

DLR -Detection Limit ror Reponing Purpose, ND • Not Dclccted nl or nhove DLR 

. 
t 
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FGL 

ENVIRONMENTAL AGRICULTURAL 
i\11.:ilylic al Chemists 

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

November 15, 2018 

FGL Environmental 
10/23/2018-09: 15 
10/23/2018-15: 15 
10/29/2018 

Sample ID ST Kl 855478-001 
A Di,ually olpod "Y i..!IJ A. D-. B.S. 

Approved By Kelly A. Dunnahoo, D.S . .,1111c:LohnlmyD....., 
D<lclOl._11 15 

Sampler 
Employed By 

EM/Kyle 
Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number : 3910006-005 EDT 
Name Or Number of Sample Source : CALAVERAS RIVER AT BELLOTA - RAW 

User ID 
Dateffime of Sample 

PTA 
1810230915 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-005 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY 

METHOD ALL CHEMICALS REPORTED ug/L # 

SRL524 1,2,3-Trichloropropane 77443 
MCL - Maximum Conlllminant Level, DLR -Dc11:c1ion Limit for Reporting Purpose, 

Corpamte Offices & Laboratory Office & Labamtory 
853 Corporation S1reet 2500 Slagecoach Raad 
Santa Paula, CA 93060 sI0ckt0n, CA 95215 
TEL: (805)392-2000 TEL: (209}942-0182 
Em, FAX (805)525•4172 / Ag FAX: (805)392•2063 FAX: (209)942-0423 

Office & Laboratory 
583 E. Lindo Avenue 
Chico, CA 95926 
TEL. (530)343-5818 
FAX; (530)343·3807 

ANALYSES MCL DLR 
RESULTS ug/L ug/L 

ND 0.005 0.005 

ND • Not Deteclcd nl or above DLR 

Office & Laboratory 
3442 Empresa Drive, Sul1e 0 
San Luis Obispo, CA 93401 
TEL: (805)783-2940 
FAX; (805)783-2912 

Page 3 of5 

Office & Laboratory 
9415 W. Goshen Avenue 
Vlsalla, CA 93291 
TEL: (559)734•9473 
FAX: (559)734-8435 

CA ELAP Cenlflcotlon No. 1573 CA ELAP Certiflcollon No. 1563 CA ELAP Cenlllcatlon No. 2670 CA ELAP Cenlflcatlon No. 2775 CA ELAP CenlllcaUon No. 2810 



f'GL 
ENVIRONMENTAL AGRICULTURAL 

December 28. 2018 

Stockton East Water Dist. 
P.O. Box 5157 
Stockton. CA 95205 

Description 
Project 

: LFC@Hwy4 
: RunOff 

Constituent 

!Metals, Total 
!Aluminum 
!Antimony 
IArsenic 
Barium 
Beryllium 
Cadmium 
!Chromium 
!Copper 
Iron 
!Lead 
Manganese 
!Mercury 
!Nickel 
!Selenium 
Silver 
ITT!allium 
!Zinc 

Corporate Offices & laboratory 
853 ColJ)Orallon Streel 
Sanla Paula, CA 93080 
TEL: (805)392·2000 
Env FAX: (805)525-4172 / Ag FAX: (805)392·2063 
CA ELAP Certillcallon No. 1573 

Result PQL MDL 

10.9 0.5 0.000050 
ND 0.01 0.000044 

0.00197 0.02 0.000047 
0.281 0.002 0.000026 

0.000220 0.002 0.000043 
0.000270 0.002 0.000031 

0.0111 0.01 0.000066 
0.0120 0.01 0.000071 

6.33 0.05 0.0014 
0.00554 0.002 0.000013 
0.323 0.01 0.00039 

0.0000425 0.00001 .0000021 
0.0109 0.01 0.000040 

0.00205 0.05 0.00017 
ND 0.01 0.000022 

0.0000800 0.002 0.0000)8 
0.194 0.25 0.00010 

Office & Laboratory 
2500 Stagecoach Road 
Stockton, CA 95215 
TEL: (209)942-0182 
FAX: (209)942-0423 
CA ELAP Certificalion No. 1563 

:\1i.1lylic<ll Cln:mhl5 

Lab ID 
Customer ID 

Sampled On 
Sampled By 
Received On 
Matrix 

: STK1857077-001 
: 3-8528 

: November 29, 2018-10:00 
: Ed Morley 
: November 29, 2018-11:10 
: Surface Water 

Sample Result • Inorganic -

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
ml!IL 

Dilution DQF Sample Preparation Sample Analysis 

50 IP 
10 u 
10 J 
10 
10 J 
10 J 
10 
10 
I 

10 
I 
I 

JO 
25 J 
JO u 
10 J 
25 J 

Office & Laboratory 
563 E. Undo Avenue 
Chico, CA 95926 
TEL: (530)343·5818 
FAX: (530)343-3807 

Method 

30IO 

3010 

3010 

3010 

3010 

3010 

3010 

3010 

30!0 

30!0 

3010 

2-15.1 

3010 

3010 

3010 

3010 

JOIO 

CA El.AP Certillcallon No, 2670 

ID Time Method 

21-137012/06/1807:00 200.8 
214370 12/06118 07:00 200.8 

214370 12/06118 07:00 200 8 

214370 12/06/18 07:00 200.8 

214370 12J06/l8 07:00 200.8 

214370 12J06/l8 07:00 200.8 

214370 12/06/18 07:00 200.8 

214370 l2Al611807:00 200.8 

214360 IWS/18 16:SO 200.7 

214370 12/06/18 07:00 200.8 

21-1360 IW5/18 16:50 200.7 

21483312/18/1809:00 245.1 

214370 12/06/18 07:00 200.8 

214370 12/06118 07:00 200.8 

21-1370 12/06118 07:00 200.8 

214370 l2J06/18 07:00 200.8 

214370 12/06/18 07:00 200.8 

Office & Laboratory 
3442 Empress Drive, Suite D 
San Luis Obispo, CA 93401 
TEL: (805)783·2940 
FAX: (805)783·2912 

ID Time 

217980-IX20212/I0/18-:!2:55AC 

217927-IX202 l2J08/18-15:4-IAC 

217927-IX202 IUJ8/18-l5:4-IAC 

217927-IX202 IUJ8/18°15:4-IAC 

217927-IX202 IW8118•15:44AC 

217927•1X202 IUJ8118-15:4-IAC 

217927-IX202 IW8/IB-15:4-IAC 

217927-IX!Ol 12/08/18-15:4-IAC 

217819-IT'..(I.I 12J06/18-18:25AC 

217927-IX202 12/08/18-15:4-IAC 

217819-IT204 12J06/18-l8:2SAC 

218372-HG2().112118118·12:44AC 

217927-IX!O! 12/08/18-15:4-IAC 

217980-IX202 12110/18-16:1-IAC 

217927-IX202 IW8/18°l5:4-IAC 

217927-IX:!.02 12/08/18-15·4-IAC 

217980-IX:!.02 12110/18-16.l4AC 

Page 3 ors 
Office & Laboratory 
9415 W. Goshen Avenue 
Visalla. CA 93291 
TEL: (559)734-9473 
FAX; (559)734-8435 

CA El.AP Certllicatlon No. 2TT5 CA ELAP Certification No. 2810 



.. 

Sample Result Notes- Inorganic 
DQF Flags Definition: 

I The MS/MSD did not mccl QC criteria. 

U Constituent resul1s were non-detect. 

J Rcponctl value is cslimatcd; delcetcd n1 a conccntralion bc:low the l'QL and above lhe laboratory MDL 
P l'ost Digestion Spike (PDSJ 1101 wilbin Acceptance Range (ARI. 

ND=Non-Dctcctcd. PQL:Practical Quan1i1a1ion Limit. 

Pagc4 of8 



Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

c . 
FGL; 

ENVIRONMENTAL - - -_-:' AGRICULTURAL 
,\nalylirnl Chemists 

INORGANIC CHEMICALS ANALYSIS 
July 16, 2018 

FGL Environmental 
06/20/2018-07: I 5 
06/20/2018-08:20 
06/26/2018 

Sample ID STKl 838732-002 
A 0.1iUIJ11,iral by Kclr1 A.°""""""" BS. 

Approved By Kelly A. Dunnahoo, D.S. w ••"'~o.""'"' 
0.1c:l011-0T-16 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name: STOCKTON EAST WATER DISTRICT Number: 3910006·006 EDT 
Name Or Number of Sample Source : STANISLAUS RIVER, END OF PIPELINE - RAW 

User ID 
Date/fime of Sample 

PTA 
1806200715 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-006 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

ADDITIONAL INORGANIC 
MCL UNITS CHEMICALS 

6 u_g/L Perchlorate 

MCL • Maximum Contaminnnl Level, DLR -D~tection Limit for Reponing PUIJIOSC, 

Corporate Oltlces & Laboratory omce & Laboratory 
853 Cotporallon Street 2500 Stagecoach Road 
&lnta Paula. CA 93060 Stockton, CA 95215 
TEL: (805)392·2000 TEL: (209)942-0182 
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063 FAX: (209)942-0423 

omca & Laboratory 
563 E. Undo Avenue 
Chico, CA 95926 
TEL: (530)343-5818 
FAX: (530)343-3807 

ENTRY RESULT DLR 
A-031 ND 4 

ND- Not Detected nt or nbove DLR 

Office & Laboratory 
3442 Empress Drive, Sulla D 
San Luis Obispo, CA 93401 
TEL: (805)783-2940 
FAX: (805)783•2912 

Page 3 of6 

Office & Laboratory 
8415 W. Goshen Avenue 
Vlsalla, CA 93291 
TEL: (559)734•9473 
FAX: (559)734-8435 

CA ELAP Celtlfh:aUon No. 1573 CA ELAP Certlflcstlon No. 1563 CA ELAP Certification No. 2670 CA ELAP Certlllcallon No. 2TT5 CA ELAP Cenlllcatlon No. 2810 
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I 

ENVIRONMENTAL '-= c-c" AGRICULTURAL 
, Anal} tic.JI Chemists 

- --

Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

INORGANIC CHEMICALS ANALYSIS 
July 20, 2018 

FGL Environmental 
06/20/2018-07: 15 
06/20/20 I 8-08:20 
07/09/2018 

Sample ID STK 1838731-002 
llo1...i11 oi,zl .., Kcll7 A o...ui- h S 

Approved By Kelly A. Dunnahoo, D.S. G n11c,~Puea.-
n..r. :?OIUl?-:?O 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number: 3910006-006 EDT 

Name Or Number of Sample Source : STANISLAUS RNER, END OF PIPELINE - RAW 

User ID 
Dateffime of Sample 

PTA 
1806200715 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-006 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

GENERAL MINERAL & PHYSICAL 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

mg/L Total Hardness (as CaCO3) 00900 20.7 I 
mg/L Calcium (Ca) 00916 5 I 
mg/L Magnesium (Mg) 00927 2 I 
mg/L Sodium (Na) 00929 2 1 
mg/L Potassium (K) 00937 1 1 
meq/L Total Cations 0.5 
mg/L Total Alkalinity (as CaCO3) 00410 20 10 
mg/L Hydroxide (OH) 71830 ND 10 
mg/L Carbonate (CO3) 00445 ND 10 
mg/L Bicarbonate (HCO3) 00440 30 JO 

* 2 mg/L Sulfate (SO4) 00945 1.6 0.5 
,tt 2 mg/L Chloride (Cl) 00940 ND 1 
45 mg/L Nitrate (NO3) 71850 ND 2 
2 mg/L Fluoride (F) 00951 ND 0.1 

meq/L Total Anions 0.5 
Std Units pH 00403 7.6 

**::? Specific Conductance (E.C.) 00095 57 I 
umhos/cm2 

*** 2 mg/L Total Filterable Residue 70300 ND 40 
15 Units Apparent Color (Unfiltered) 00081 15 5 
3 TON Odor Threshold at 60 (IC 00086 1 I 

MCL - Maximum Contaminant Level, DLR -Detection Limit for Rcponing Purpose. ND - Not Detcclcd 111 or above DLR 
i lndicntes Secondary Drinking Wntc:rStcmdanls(RL'Commcndc:d-Uppcr-Shon Tenn) • 250•500-600 .. 9{)()..1600-2200 . .. 500-IIJ00.1500 

Corporate Offices & Laboratory Office & Laboralory Office & Laboratory 
853 Corporation Street 2500 Stagecoach Road 563 E. Undo Avenue 
Santa Paula, CA 93060 Stockton, CA 95215 Chico, CA 95926 
TEL: (805)392-2000 TEL: {209)942-0182 TEL: (530)343-5818 
Env FAX: (805)525-4172 I Ag FAX: (605)392-2063 FAX: (209)942•0423 FAX: (5301343-3807 
CA ELAP Certification No. 1573 CA ELAP Certillcallon ND. 1563 CA ELAP Cenlflcatlon No. 2670 

Office & Laboratory 
3442 Empress Drive, Suite D 
S8n Luis Obispo, CA 93401 
TEL: (805)783-2940 
FAX: (805)783•2912 
CA ELAP cenmcatlon No. 2ns 

Pugc 6 of21 

Office & Laboratory 
9415 W. Goshen Avenue 
Vlsalla, CA 93291 
TEL: (559)734•9473 
FAX: (559)734-8435 
CA ELAP Cenlflcatlon No. 2810 



Date of Report July 20, 2018 Sample ID STK J 838731-002 

GENERAL MINERAL & PHYSICAL 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

5 NTU Lab Turbidity 82079 3.9 0.1 
0.5 2 mg/L MBAS 38260 ND 0.05 

REGULATED INORGANIC 
MCL UNITS CHEMICALS ENTRY RESULT DLR 
1000 ug/L Aluminum OJ 105 170 50 

6 ug/L Antimony 01097 ND 6 
JO ug/L Arsenic 01002 ND 2 

1000 ug/L Barium 01007 ND JOO 
4 ug/L Beryllium 01012 ND I 
5 ug/L Cadmium 01027 ND 1 
50 ug/L Chromium (Total Cr) 01034 ND JO 

l000 2 ug/L Copper 01042 ND 50 
300 2 ug/L Iron 01045 240 100 

15 ug/L Lead 01051 ND 5 
50 2 ug/L Manganese 01055 ND 20 

2 ug/L Mercury 71900 ND 1 
100 ug/L Nickel 01067 ND JO 
50 ug/L Selenium OJ 147 ND 5 

100 2 ug/L Silver 01077 ND 10 
2 u·g/L Thallium 01059 ND 1 

ug/L Zinc 01092 ND 50 

ADDITIONAL INORGANIC 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

-- ug/L Boron 01020 ND 100 
Langelier Index at 20 °C 71814 -1.7 

10 mg/L Nitrate as N (Nitrogen) 00618 ND 0.4 
10 mg/L Nitrate + Nitrite as N A-029 ND 0.2 
1 mg/L Nitrite as N (Nitrogen) 00620 ND 0.4 

-- ug/L Vanadium 01087 ND 3 
Aggressiveness Index 82383 10 

MCL - Mnximum Contnminnnt Level, DLR •Dclection Limit fo r Rcponing rurposc. 
2 lndicmcs S~-condary Drinking Wnlcr Stnnd:irds(Recommcndcd,Upper•Shon Tcm1) 

ND - Nol Dctcch:d nt or nbove DLR 

Page 7 of21 
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- · - ·FGL 

ENVIRONMENTAL -=:~·-· AGRICULTURAL 
_ /lrrnlyti( al Chcmi5lS 

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

February O 1, 20 J 8 

FGL Environmental 
0l/18/2018-11 :00 
01/] 8/2018-14:45 
01/24/2018 

Sample ID STK 1831029-002 
,_o;,..it,u.,,..i., 1<,11,A.P<=ah<•sP.S. 

Approved By Kelly A, Dunnahoo, ll.S . ..,-i;,1c:Lat,,nio.-.,Dir«1"' 
o.tc~IIJt?lll 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number : 3910006-006 EDT 
Name Or Number of Sample Source : ST ANIS LA US RIVER, END OF PIPELINE - RAW 

User ID 
Date/Time of Sample 

PTA 
1 801181100 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-006 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALLCHEMICALSREPORTEDug/L # RESULTS ug/L ug/L 
524MTC 1,2,3-Trichloropropane 77443 ND 0.005 0.005 

MCL - Mnximum Con1nminnnt L.cvcl, DLR -Delection Limit for Rcponing Pu!Jlose, ND • Nol Detected nt or nbove DLR 

Corporate Offices & Laboratory Offh:e & Laboratory 
853 Ct:1rporallon Sln!et 2500 Stagecoach Road 
Santa Paula, CA 93060 Stockton, CA 95215 
TEL: (805)392-2000 TEL: (209)942·0182 
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063 FAX: (209)942•0423 
CA ELAP Certification No. 1573 CA ELAP CertlflcaUon No. 1563 

Otnce & Laboratory Office & Laboratory 
563 E, Lindo Avenue 3442 Emprasa Drive, Suite D 
Chico, CA 95926 San Lui, Obispo, CA 93401 
TEL: (530)343•5818 TEL: (805)783•2940 
FAX: (530)343•3807 FAX: (805)783·2912 
CA ELAP Cenlflcatlon No. 2670 CA ELAP Cenlflcatlon No. 2775 

Page 5 of9 

Office & Laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 
TEL: (559)734•9473 
FAX: (559)734-8435 
CA ELAP CertJlicallt:1n No. 2810 
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FG~l 
ENVIRONMENTAL ---=--:-,,..AGRICULTURAL 

An<.1!} tirn! Chemists 
- -

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

May 01, 2018 Sample ID STK 1835063-002 

FGL Environmental 
04/18/2018-09:20 
04/18/2018-14:00 
04/20/2018 

.e,.,.i,, .. ,...i., 1«11, A . .,.,,,.,.,_ es. 
Approved By Kelly A. Dunnahoo, D.S. w:_ill<:~.,_,.. 

Dor.31~1 

Sampler 
Employed By 

EdMorJey 
Stockton East Water 

System Name: STOCKTON EAST WATER DISTRICT Number: 3910006-006 EDT 

Name Or Number of Sample Source: STANISLAUS RIVER, END OF PIPELINE - RAW 

User ID 
Date/Time of Sample 

PTA 
1804180920 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-006 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 

TEST CHEMICAL ENTRY 
METHOD ALL CHEMICALS REPORTED ug/L # 

SRL524 1,2,3-Trichloropropane 77443 
MCL - Mmti11111m Con1nmim1111 Level, DLR -Dcu:ction Limil ror Reporting PulJlo~c, 

Corponlle Olllces & Labonltory Olflce & Laboratory 
853 CorporaUon Slreet 2500 Stagecoach Road 
Santa Paula, CA 93060 Stockton, CA 95215 
TEL: (805)392·2000 TEL: (209)942-0182 
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063 FAX: (209)942-0423 

Office & Laboratory 
563 E. Lindo Avenue 
Chico, CA 95926 
TEL: (5301343•5818 
FAX: (530)343·3807 

ANALYSES MCL DLR 
RESULTS ug/L ug/L 

ND 0.005 0.005 

ND- Nol Dc1cc1L-d nl or nbovc DLR 

Office & Laboratory 
3442 Empresa Drive, Sulla D 
San Luis Obispo, CA 93401 
TEL: (805)783•2940 
FAX: {805)783-2912 

Puge 3 of6 

Olllce & Laboratory 
9415 W. Goshen Avenue 
Visalla, CA 93291 
TEL: (559)734•9473 
FAX: (559)734-8435 

CA ELAP Certification No. 1573 CA ELAP Certification No. 1563 CA ELAP Certlllcallon No. 2670 CA ELAP Cenmcallon No. 2775 CA ELAP Certllicalion No. 2810 
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ENVIRONMENTAL - 1 AGRICULTURAL 
AnJlyliwl Chemists 

- - - -

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

August 13, 2018 

FGL Environmental 
07 /18/20 I 8-08 :20 
07/18/2018-14:40 
08/01/2018 

Sample ID STK1850296-002 
,fl!. D,ptall7 ,;,oa1 by Kd!7 A. o.a..i..,. 8.S 

Approved By Kelly A. Dunnahoo, D.S. 11,1••1c;l.o!miaoryo-. .. 
°"":?oll4U 

Ed Morley Sampler 
Employed By Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number: 3910006-006 EDT 

Name Or Number of Sample Source : STANISLAUS RIVER, END OF PIPELINE - RAW 

User ID 
Date/Time of Sample 

PTA 
1807180820 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-006 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # 

SRL524 J ,2,3-Trichloropropane 77443 
MCL- Mnxirnum Contnrninnnt Levi:!, DLR -Dclection Llmil for Repotting Purpose, 

Corporate Offices & Laboratory omce & Laboratory omce & Labo111tory 
853 Corporation Street 2500 Stagecoaeh Road 563 E. Lindo Avenue 
Sanla Paula, CA 83060 Stod<ton, CA 95215 Chico, CA 95926 
TEL: (805)392•2000 TEL: (209)942-0182 TEL: (530)343•5818 
Env FAX: (805)525-4172 / Ag FAX: (805)392-2083 FAX: (209)942-0423 FAX: (530)343•3807 
CA ELAP Certification No. 1573 CA ELAP Certification No. 1583 CA ELAP Certification No. 2670 

RESULTS ug/L ug/L 
ND 0.005 0.005 

ND • Not Detected at or above DLR 

Office & Laboratory 
3442 Empresa Drive, Suire O 
San Luis Obispo, CA 93401 
TEL: (805)783-2940 
FAX: (805)783-2912 
CA E:LAP Certification No. 2775 

Pogc3 of6 

Office & Laboratory 
9415 W. Goshen Avenue 
Visalia, CA 83291 
TEL: (559)734-9473 
FAX; (559)734-8435 
CA ELAP Certification No. 2810 
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ENVIRONMENTAL -__ -, AGRICULTURAL 
/\nalytical Chemists 

ORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

September 05t 2018 

FGL Environmental 
08/15/2018· 11 :00 
08/15/2018-13:25 
08/21/2018 

Sample ID STK 1851823-002 
..e,sns117 •p,al "7 K.,IIJ A, Dmwhao, U S 

Approved By Kelly A. Dunnahoo, D.S. • ~""~°""'"' 
bale: 1£JUI-OJ-M 

Ed Morley Sampler 
Employed By Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number : 3910006-006 EDT 

Name Or Number of Sample Source : STANISLAUS RNER, END OF PIPELINE - RAW 

User ID 
Date/Time of Sample 

Submitted By 

PTA 
1 808151100 
YYMMDDTTTT 
FGL Environmental 

Station Number 
Laboratory Code 

Phone# 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES 

METHOD ALLCHEMICALSREPORTEDug/L # RESULTS 
524.2 Bromodichloromethane 32101 ND 
524.2 Bromoform 32104 ND 
524.2 Chloroform (Trichloromethane) 32106 ND 
524.2 Dibromochloromethane 32105 ND 
524.2 Total Trihalomethanes (THM'S/TTHM) 82080 ND 
524.2 Benzene 34030 ND 
524.2 Carbon Tetrachloride 32102 ND 
524.2 J ,2-Dichlorobenzene (o-DCB) 34536 ND 
524.2 J ,4-Dichlorobenzene (p-DCB) 34571 ND 
524.2 J, 1-Dichloroethane (I, J •DCA) 34496 ND 
524.2 l ,2•Dichloroethane ( I ,2-DCA) 34531 ND 
524.2 1, J-Dichloroethylene ( 1, 1 · DCE) 3450] ND 
524.2 cis-1,2-Dichloroethylene 77093 ND 
524.2 trans-1,2-Dichloroethylene 34546 ND 
524.2 Dichloromethane (Methylene Chloride) 34423 ND 
524.2 1,2-Dichloropropane 34541 ND 
524.2 Total 1,3-Dichloropropene 34561 ND 
524.2 Ethyl Benzene 34371 ND 
524.2 Monochlorobenzene (Chlorobenzene) 34301 ND 
524.2 Stvrene 77128 ND 

3910006-006 
5 8 6 7 

(805) 392-2000 

MCL DLR 
ug/L ug/L 

-- J 
- I 
- I 
- I 
80 
I 0.5 

0.5 0.5 
600 0.5 
5 0.5 
5 0.5 

0.5 0.5 
6 0.5 
6 0.5 
10 0.5 
5 0.5 
5 0.5 

0.5 0.5 
300 0.5 
70 0.5 
100 0.5 

MCL • Mmtimum Contu111in11111 Level, DLR -Dctc:clion Limit for Reporting Pul]losc:, ND • Nol Oc:tectc:d nt or 11bovc DLR 

Corporate Oflli::es & Laboratory omce & Laboratory omce & Laboratory ornc:e & Laboratory 
853 Corporation Street 2500 Stagecoach Road 563 E. Lindo Avenue 3442 Empresa Drive, Suite D 
Santa Paula, CA 93060 Stock10n, CA 95215 Chico, CA 95926 San Luis Obispo, CA 93401 
TEL: (805)392-2000 TEL: (209)942-0182 TEL: (530)343-5818 TEL: (805)783-2940 
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063 FAX: (209)942•0423 FAX: (530)343-3807 FAX: (805)783•2912 
CA ELAP Cer1ilicatlon No. 1573 CA El.AP Certllicatlon No. 1563 CA ELAP Certlllcatlon No. 2670 CA El.AP Certification No. 2TT5 

Page 9 of24 

Olflce & Laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 
TEL: (559)734•9473 
FAX: (5591734-8435 
CA ELAP Cenmcauon No. 2810 



Date of Report September 05, 2018 Sample ID STK 1851823-002 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALLCHEMICALSREPORTEDug/L # RESULTS ug/L ug/L 
524.2 J, J ,2,2-Tetrachloroethane 34516 ND 1 0.5 
524.2 Tetrachloroethylene (PCE) 34475 ND 5 0.5 
524.2 Toluene 34010 ND 150 0.5 
524.2 1,2,4-Trichlorobenzene 3455) ND 5 0.5 
524.2 J , I, ]-Trichloroethane ( l, J, J-TCA) 34506 ND 200 0.5 
524.2 J, J ,2-Trichloroethane ( J, J ,2-TCA) 3451 l ND 5 0.5 
524.2 Trichloroethylene (TCE) 39180 ND 5 0.5 
524.2 Trichlorofluoromethane (Freon 11) 34488 ND 150 5 
524.2 Trichlorotrifluoroethane (Freon J 13) 81611 ND 1200 IO 
524.2 Vinyl Chloride (VC) 39175 ND 0.5 0.5 
524.2 Total Xylenes (m,p & o) 81551 ND 1750 0.5 
524.2 Methyl tert-Butyl Ether (MTBE) 46491 ND 13 3.0 
524.2 cis-1,3-Dichloropropene 34704 ND 0.5 0.5 
524.2 trans-1 ,3-Dichloroorooene 34699 ND 0.5 0.5 

UNREGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALLCHEMICALSREPORTEDug/L # RESULTS ug/L ug/L 
524.2 Bromobenzene 81555 ND - 0.5 
524.2 BromochJoromethane A-012 ND -- 0.5 
524.2 Bromomethane (Methyl Bromide) 34413 ND -- 0.5 
524.2 n-Butylbenzene A-010 ND - 0.5 
524.2 sec-Butylbenzene 77350 ND - 0.5 
524.2 tert-Butylbenzene 77353 ND -- 0.5 
524.2 ChJoroethane 3431 I ND -- 0.5 
524.2 Chloromethane (Methyl Chloride) 34418 ND -- 0.5 
524.2 2-Chlorotoluene A-008 ND -- 0.5 
524.2 4-Chlorotoluene A-009 ND -- 0.5 
524.2 Dibromomethane 77596 ND --- 0.5 
524.2 J,3-Dichlorobenzene (m-DCB) 34566 ND - 0.5 
524.2 Dichlorodifluoromethane 34668 ND - 0.5 
524.2 J ,3-Dichloropropane 77173 ND -- 0.5 
524.2 2,2-Dichloropropane 77170 ND -- 0.5 
524.2 1, 1-Dichloropropene 77168 ND -- 0.5 
524.2 Hexachlorobutadiene 34391 ND --- 0.5 
524.2 Isopropylbenzene (Cumene) 77223 ND --- 0.5 
524.2 p-Isopropyltoluene A-011 ND -- 0.5 
524.2 Naphthalene 34696 ND -- 0.5 
524.2 n-Proovlbenzene 77224 ND -- 0.5 

MCL • Maximum Contnminant Level, DLR -Detection Limit ror Reporting Purpose, ND - Not Detected nt or above DLR 

Page 10of24 



Date of Report September 05, 2018 Sample ID STK 1851823-002 

UNREGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
524.2 1, 1, 1,2-Tetrachloroethane 77562 ND --- 0.5 
524.2 I ,2,3•Trichlorobenzene 77613 ND --- 0.5 
524.2 1,2,4-Trimethylbenzene 77222 ND --- 0.5 
524.2 1,3,5-Trimethylbenzene 77226 ND -- 0.5 

ADDITIONAL ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # RESULTS ug/L ug/L 
524.2 Ethyl tert-Butyl Ether (ETBE) A-033 ND - 3 
524.2 Tert-amyl-methyl Ether (TAME) A-034 ND - 3 
524.2 tert-Butanol 77035 ND - 2 
524.2 Diisoproovl Ether (DIPE) A-036 ND -- 3 

MCI.. • Mnxiiuum Cont~minnnt Level, DLR -DctL'Ction Limit for Reponing Purpose. ND - Not Dctt:elL'<l nl or above DLR 

Pogc 11 of24 
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J\11.ilylic ul C!1cmisl'i - ------

ORGANIC CHE1\11CALS ANALYSIS 
Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

November 15, 2018 

FGL Environmental 
10/23/2018-08:55 
10/23/2018-15:15 
10/29/2018 

Sample ID STK1855478-002 
PiJii.llt • .,..,l,y M!lyA.P-85. 

Approved By Kelly A. Dunnahoo, D.S. en"" u1,....,. p;_,.., 
D#o: lllla, II I~ 

EM/Kyle Sampler 
Employed By Stockton East Water 

System Name: STOCKTON EAST WATER DISTRICT Number: 3910006-006 EDT 

Name Or Number of Sample Source: STANISLAUS RIVER, END OF PIPELINE - RAW 

User ID 
Date/Time of Sample 

PTA 
1810230855 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-006 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED ORGANICS CHEMICALS 
TEST CHEMICAL ENTRY ANALYSES MCL DLR 

METHOD ALL CHEMICALS REPORTED ug/L # 

SRL524 1,2,3-Trichloropropane 77443 
MCL • Maximum Contaminant Level, DLR -Detection Limit for Rcponing Purpose, 

Corporate Offices & Laboratory Office & Laboratory Office & Laboratory 
853 Corporation Streel 2500 Stagecoach Road 563 E. Lindo Avenue 
Santa Paula, CA 93060 Stockton, CA 95215 Chico, CA 95926 
TEL: (805)392•2000 TEL: (209)942-0182 TEL'. (530)343-5818 
Env FAX; (805)525-4172 / Ag FAX; (805)392·2063 FAX; (209)942·0423 FAX; (530)343-3807 
CA ELAP Certlllcallon No. 1573 CA ELAP Certification No. 1563 CA ELAP Ce11ltlcatlon No. 2670 

RESULTS ug/L ug/L 
ND 0.005 0.005 

ND - Not Dctcct~'li nl or above DLR 

Office & Laboratory 
3442 Empresa Drive, Suite O 
San Luis Obispo, CA 93401 
TEL: (805)783-2940 
FAX; (805)783-2912 
CA ELAP Certification No. 2775 

Page 4 of 5 

Office & Laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 
TEL: (559)734•9473 
FAX: (559)734-8435 
CA ELAP Certification No. 2810 
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Date of Report 

Laboratory Name 
Sampled On 
Received On 
Completed On 

INORGANIC CHEMICALS ANALYSIS 
July 20, 2018 

FGL Environmental 
06/20/20 I 8-06:45 
06/20/201 8-08:20 
07/05/2018 

Sample ID : STK I 838731-003 
D11n,ll7 lip,.lt>, K<ll7 A lll=ahoo,D.S. 

Approved By KelJy A. Dunnahoo, B.S. @ n11c:Wor,toryo-..
°""l01=-:n 

Sampler 
Employed By 

Ed Morley 
Stockton East Water 

System Name: STOCKTON EAST WATER DISTRICT Number: 3910006.002 EDT 

Name Or Number of Sample Source : TREATMENT PLANT - FINAL TREATED-SAS 

User ID 
Date/fime of Sample 

PTA 
1806200645 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-002 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

GENERAL MINERAL & PHYSICAL 
MCL UNITS CHEMICALS ENTRY RESULT DLR 

mg/L Tota) Hardness (as CaCO3) 00900 20.7 I 
mg/L CaJcium (Ca) 00916 5 1 
mg/L Magnesium (Mg) 00927 2 I 
mg/L Sodium(Na) 00929 6 l 
mg/L Potassium (K) 00937 ND I 
meq/L Tota) Cations 0.7 
mg/L Total Alkalinity (as CaCO3) 00410 20 JO 
mg/L Hydroxide (OH) 71830 ND JO 
mg/L Carbonate (CO3) 00445 ND JO 
mg/L Bicarbonate (HCO3) 00440 30 JO 

* 2 mg/L Sulfate (SO4) 00945 12.5 0.5 
* 2 mg/L Chloride (Cl) 00940 3 I 
45 mg/L Nitrate (NO3) 71850 ND 2 
2 mg/L Fluoride (F) 00951 ND 0.1 

meq/L Total Anions 0.8 
Std Units pH 00403 7.9 

** 2 Specific Conductance (E.C.) 00095 84 1 
umhos/cm2 

*** 2 mg/L Total Filterable Residue 70300 70 40 
15 Units Apparent Color (Unfiltered) 00081 ND 5 
3 TON Odor Threshold at 60 °C 00086 2 I 

MCL • Mndmum Con1nmin11n1 Level, DLR -DclL-clion Limit for Reportini Purpose. ND • Nol DclL-cled 111 or nbove DLR 
= lmlicnle.~ Secondary Drinking Wn1er S111ndards(Rccommcndcd-Uppcr-Short Tenn) • 250·500-600 .. 900-1600-2200 ... 500-1000•1500 

Corporate OIIJces & Laboratory Office & Laboratory Olflce & Laboratory Office & Laboratory 
853 Co,poralfon Streel 2500 Stagecoach Road 563 E. Undo Avenue 3442 Empresa Drive, Sulle 0 
Santa Paula, CA 93060 Stockton, CA 95215 Chico, CA 95926 San Luis Obispo, CA 93401 
TEL: (805)392·2000 TEL: (209)942•0182 TEL: (530)343•5818 TEL: (805)783·2940 
Env FAX: (805)525-4172 / Ag FAX: (8051392-2063 FAX: (209)942-0423 FAX: (530)343·3807 FAX: (805)783-2912 
CA ELAP Cer11ficatlon No. 1573 CA ELAP CertlficaUon Na. 1563 CA ELAP Certification No. 2670 CA ELAP Cenlflcatian Na. 2n5 

Pnge 8 of21 

omce & Laboratory 
9415 W. Gaahen Avenue 
Vlsalla, CA 93291 
TEL: (559)734-9473 
FAX: (559)734•8435 
CA ELAP Certification No. 2810 



. ... ,., 
~ . 

Date of Report 

MCL UNITS 
5 NTU 

0.5 2 mg/L 

MCL UNITS 
1000 ug/L 

6 ug/L 
10 ug/L 

IO00 ug/L 
4 ug/L 
5 ug/L 

50 ug/L 
IO00 2 ug/L 
300 2 ug/L 

15 ug/L 
50 2 ug/L 
2 ug/L 

100 ug/L 
50 ug/L 

100 2 ug/L 
2 ug/L 

ug/L 

MCL UNITS 

-- ug/L 

10 mg/L 
ID mg/L 
1 mg/L 

-- ug/L 

July 20, 2018 Sample ID STK1838731 -003 

GENERAL MINERAL & PHYSICAL 

CHEMICALS ENTRY RESULT DLR 
Lab Turbidity 82079 ND 0.1 
MBAS 38260 ND 0.05 

REGULATED INORGANIC 

CHEMICALS ENTRY RESULT DLR 
Aluminum 01105 ND 50 
Antimony 01097 ND 6 
Arsenic 01002 ND 2 
Barium 01007 ND 100 
Beryllium 01012 ND I 
Cadmium 01027 ND I 
Chromium (Total Cr) 01034 ND 10 
Copper 01042 ND 50 
Iron 01045 ND 100 
Lead 01051 ND 5 
Manganese 01055 ND 20 
Mercury 71900 ND I 
Nickel 01067 ND to 
Selenium 01147 ND 5 
Silver 01077 ND 10 
Thallium 01059 ND I 
Zinc 01092 ND 50 

ADDITIONAL INORGANIC 

CHEMICALS ENTRY RESULT DLR 
Boron 01020 ND 100 
Langelier Index at 20 °C 71814 -J.5 
Nitrate as N (Nitrogen) 00618 ND 0.4 
Nitrate + Nitrite as N A-029 ND 0.2 
Nitrite as N (Nitrogen) 00620 ND 0.4 
Vanadium 01087 ND 3 
Aggressiveness Index 82383 10.3 

MCL • Mmdmum Contamimmt Level, DLR -Detection limit for Reporting Purpose, 
1 Indicates Seconthlry Drinking Water Stanthlrds(Recommended-Upper-Short Tenn) 

ND • Not Dct~'Ctcd nt or above DLR 

Pogc 9 of21 



-- -- ----- - F -- - - -
f G U,l 

ENVIRONMENTAL· - =-"?5 1 AGRICULTURAL 
Analytic al Chemists 
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INORGANIC CHEMICALS ANALYSIS 
Date of Report 

Laboratory Name 
Samp]ed On 
Received On 
CompJeted On 

Ju]y 20. 2018 SampJe ID STK 1839085-00 I 

FGL Environmental 
06/27/2018-12:30 
06/27/2018+ 14:35 
07/19/2018 

0.Jall7 •p•ll,r ~•117 A Dumiahoo. ff 5 
Approved By Kelly A. Dunnahoo, D.S. 4:)n11<:Lat,,_,o-,., 

0-: 3J I I-OT-31 

Ed Morley Samp]er 
Employed By Stockton East Water 

System Name : STOCKTON EAST WATER DISTRICT Number : 3910006-007 EDT 
Name Or Number of Sample Source : TREATMENT PLANT - SA4+NO FINAL CHLOR 

User ID 
Dateffime of Sample 

PTA 
1806271230 
YYMMDDTTTT 

Station Number 
Laboratory Code 

3910006-007 
5 8 6 7 

Submitted By FGL Environmental Phone# (805) 392-2000 

REGULATED INORGANIC 
MCL UNITS CHEMICALS 

10 ug/L Arsenic 
300 2 ug/L Iron 
50 2 ul?IL Mammnese 

MCL • Mnitimum Contnminnnt Level, DLR -Dctcclion Limit for Reporting Purpose, 
1 

Indicate.~ Scconda,y Drinkinr Water S111nd11rds(Recommcnded-Uppcr•Shon Tenn) 

Corporate Offices & Laboratory ornce & Laboratory omce & Laboratory 
853 Corporation SI/eel 2500 Stagoa,ach Road 563 E. Undo Avenue 
Santa Paula, CA 93080 Stockton, CA 95215 Chico, CA 95926 
TEL: (805)392•2000 TEL: (209)942-0182 TEL: (530)343•5818 

ENTRY RESULT DLR 
01002 ND 2 
01045 ND 100 
01055 ND 20 

ND • Not DclL'CIL'tl 111 or nbove DLR 

Office & Laboratory 
3442 Empresa Drive, Suite D 
San Luis Obispo, CA 93401 
TEL: (805)783-2940 

Page 3 or5 
Office & laboratory 
9415 W. Goshen Avenue 
Visalia, CA 93291 

Env FAX; (805)525-4172 / Ag FAX: (805)392·2063 FAX: (209)942-0423 FAX: (530)343•3807 
CA ELAP CertlficaUon No. 1573 CA ELAP Certification No. 1563 CA ELAP Certification No. 2670 

FAX: (805)783·2912 
CA ELAP Certification No. 2ns 

TEL: (559)734•9473 
FAX: (559)734-8435 
CA ELAP Certiflcallon No. 2810 



This Page is to be Stamped Approved By  
  
  
  
  

INORGANIC CHEMICALS ANALYSIS  
  

Date of Report : December 30, 2018 Sample ID : STK1857704-001 

Laboratory Name : FGL Environmental  
      

Sampled On : 12/11/2018-09:00        
Received On : 12/11/2018-14:30 Sampler : Ed Morley 
Completed On : 12/19/2018 Employed By : Stockton East Water 

  
System Name :  STOCKTON EAST WATER DISTRICT Number :  3910006-001  EDT  

  
Name Or Number of Sample Source : PLANT INFLUENT - MIXED SOURCES - RAW 
  

   User ID : PTA Station Number : 3910006-001 
   Date/Time of Sample : 1812110900 Laboratory Code : 5 8 6 7 
    YYMMDDTTTT       
   Submitted By : FGL Environmental  Phone # : (805) 392-2000 

  
  

GENERAL MINERAL & PHYSICAL  
  

 MCL  UNITS  CHEMICALS  ENTRY  RESULT  DLR 
     mg/L Total Alkalinity (as CaCO3) 00410 40 10 
     mg/L Hydroxide (OH) 71830 ND 10 
     mg/L Carbonate (CO3) 00445 ND 10 
     mg/L Bicarbonate (HCO3) 00440 40 10 

  
  
  

ADDITIONAL INORGANIC  
  

 MCL  UNITS  CHEMICALS  ENTRY  RESULT  DLR 
  ---    mg/L Total Organic Carbon (TOC) (mg/L) 00680 5.4 0.3 

  
MCL - Maximum Contaminant Level,                DLR -Detection Limit for Reporting Purpose,                    ND - Not Detected at or above DLR  

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Digitally signed by Kelly A. Dunnahoo, B.S. 
Approved By Kelly A. Dunnahoo, B.S. Title: Laboratory Director 

Date: 2018-12-30 

Page 3 of 12 
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This Page is to be Stamped Approved By  

  
  
  

INORGANIC CHEMICALS ANALYSIS  
  

Date of Report : December 30, 2018 Sample ID : STK1857704-002 

Laboratory Name : FGL Environmental  
      

Sampled On : 12/11/2018-09:10        
Received On : 12/11/2018-14:30 Sampler : Ed Morley 
Completed On : 12/19/2018 Employed By : Stockton East Water 

  
System Name :  STOCKTON EAST WATER DISTRICT Number :  3910006-007  EDT  

  
Name Or Number of Sample Source : TREATMENT PLANT - SA4-NO FINAL CHLOR 
  

   User ID : PTA Station Number : 3910006-007 
   Date/Time of Sample : 1812110910 Laboratory Code : 5 8 6 7 
    YYMMDDTTTT       
   Submitted By : FGL Environmental  Phone # : (805) 392-2000 

  
  

ADDITIONAL INORGANIC  
  

 MCL  UNITS  CHEMICALS  ENTRY  RESULT  DLR 
  ---    mg/L Total Organic Carbon (TOC) (mg/L) 00680 2.3 0.3 

  
MCL - Maximum Contaminant Level,                DLR -Detection Limit for Reporting Purpose,                    ND - Not Detected at or above DLR  

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Digitally signed by Kelly A. Dunnahoo, B.S. 
Approved By Kelly A. Dunnahoo, B.S. Title: Laboratory Director 

Date: 2018-12-30 

Page 4 of 12 
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December 30, 2018 Lab ID : STK1857704-001 
  Customer ID : 3-8528 
Stockton East Water Dist.     

Sampled On : December 11, 2018-09:00 
Sampled By : Ed Morley 
Received On : December 11, 2018-14:30 

P.O. Box 5157 
Stockton, CA 95205 
  
  Matrix : Drinking Water 
Description : Plant Influent - Mixed Sources 
Project : Disinfection By-product  
 This Page is to be Stamped  

Sample Result - Inorganic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units Note 

Method Date/ID Method Date/ID 
Wet Chemistry                 
Alkalinity (as CaCO3) 40 10 mg/L   2320B 12/17/18:214754 2320B 12/17/18:218356 
   Bicarbonate 40 10 mg/L   2320B 12/17/18:214754 2320B 12/17/18:218356 
   Carbonate ND 10 mg/L   2320B 12/17/18:214754 2320B 12/17/18:218356 
   Hydroxide ND 10 mg/L   2320B 12/17/18:214754 2320B 12/17/18:218356 
ND=Non-Detected. PQL=Practical Quantitation Limit. * PQL adjusted for dilution. 
  

ENVIRONMENTAL  AGRICULTURAL 
Analytical Chemists 
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This Page is to be Stamped Approved By  

  
  
  

ORGANIC CHEMICALS ANALYSIS  
  

Date of Report : December 30, 2018 Sample ID : STK1857704-003 

Laboratory Name : FGL Environmental  
      

Sampled On : 12/11/2018-09:00        
Received On : 12/11/2018-14:30 Sampler : Ed Morley 
Completed On : 12/15/2018 Employed By : Stockton East Water 

  
System Name :  STOCKTON EAST WATER DISTRICT Number :  3910006-002  EDT  

  
Name Or Number of Sample Source : TREATMENT PLANT - FINAL TREATED-SA5 
  

   User ID : PTA Station Number : 3910006-002 
   Date/Time of Sample : 1812110900 Laboratory Code : 5 8 6 7 
    YYMMDDTTTT       
   Submitted By : FGL Environmental  Phone # : (805) 392-2000 

  
  

REGULATED ORGANICS CHEMICALS  
  

TEST 
METHOD 

CHEMICAL 
ALL CHEMICALS REPORTED ug/L 

ENTRY 
# 

ANALYSES 
RESULTS 

MCL 
ug/L 

DLR 
ug/L 

524.2 Bromodichloromethane 32101 5.4   --- 1 
524.2 Bromoform 32104 ND   --- 1 
524.2 Chloroform (Trichloromethane) 32106 38.9   --- 1 
524.2 Dibromochloromethane 32105 ND   --- 1 
524.2 Total Trihalomethanes (THM'S/TTHM) 82080 44.3   80  

  
  
  

ADDITIONAL ORGANICS CHEMICALS  
  

TEST 
METHOD 

CHEMICAL 
ALL CHEMICALS REPORTED ug/L 

ENTRY 
# 

ANALYSES 
RESULTS 

MCL 
ug/L 

DLR 
ug/L 

552.2 Dibromoacetic Acid 82721 2   --- 1 
552.2 Dichloroacetic Acid 77288 9   --- 1 
552.2 Monobromoacetic Acid A-041 ND   --- 1 
552.2 Monochloroacetic Acid A-042 ND   --- 2 
552.2 Trichloroacetic Acid 82723 18   --- 1 
552.2 Haloacetic acids (five) A-049 29   60  

  
MCL - Maximum Contaminant Level,                DLR -Detection Limit for Reporting Purpose,                    ND - Not Detected at or above DLR  

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Digitally signed by Kelly A. Dunnahoo, B.S. 
Approved By Kelly A. Dunnahoo, B.S. Title: Laboratory Director 

Date: 2018-12-30 
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December 30, 2018 Lab ID : STK1857704-001 
  Customer ID : 3-8528 
Stockton East Water Dist.     

Sampled On : December 11, 2018-09:00 
Sampled By : Ed Morley 
Received On : December 11, 2018-14:30 

P.O. Box 5157 
Stockton, CA 95205 
  
  Matrix : Drinking Water 
Description : Plant Influent - Mixed Sources 
Project : Disinfection By-product  
 This Page is to be Stamped  

Sample Result - Organic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units MCL/AL  

Method Date/ID Method Date/ID 
TOC                 
TOC 5.4 0.3 mg/L   5310C 12/19/18:214801 5310C 12/19/18:218474 
ND=Non-Detected. PQL=Practical Quantitation Limit. ‡Surrogate. * PQL adjusted for dilution. 
MCL = Maximum Contamination Level. 2 - Secondary Standard. 3 - CDPH Notification Level. AL = Regulatory Action Level. 

ENVIRONMENTAL  AGRICULTURAL 
Analytical Chemists 
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December 30, 2018 Lab ID : STK1857704-002 
  Customer ID : 3-8528 
Stockton East Water Dist.     

Sampled On : December 11, 2018-09:10 
Sampled By : Ed Morley 
Received On : December 11, 2018-14:30 

P.O. Box 5157 
Stockton, CA 95205 
  
  Matrix : Drinking Water 
Description : Treatment Plant - SA4-No Final 
Project : Disinfection By-product  
 This Page is to be Stamped  

Sample Result - Organic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units MCL/AL  

Method Date/ID Method Date/ID 
TOC                 
TOC 2.3 0.3 mg/L   5310C 12/19/18:214801 5310C 12/19/18:218474 
ND=Non-Detected. PQL=Practical Quantitation Limit. ‡Surrogate. * PQL adjusted for dilution. 
MCL = Maximum Contamination Level. 2 - Secondary Standard. 3 - CDPH Notification Level. AL = Regulatory Action Level. 

ENVIRONMENTAL  AGRICULTURAL 
Analytical Chemists 
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December 30, 2018 Lab ID : STK1857704-003 
  Customer ID : 3-8528 
Stockton East Water Dist.     

Sampled On : December 11, 2018-09:00 
Sampled By : Ed Morley 
Received On : December 11, 2018-14:30 

P.O. Box 5157 
Stockton, CA 95205 
  
  Matrix : Drinking Water 
Description : Treatment Plant - Final Treate 
Project : Disinfection By-product  
 This Page is to be Stamped  

Sample Result - Organic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units MCL/AL  

Method Date/ID Method Date/ID 
EPA 524.2                 
4-Bromofluorobenzene‡ 104 70-130 %   524.2 12/14/18:215098 524.2 12/15/18:218705 
1,2-Dichlorobenzene-d4‡ 98.9 70-130 %   524.2 12/14/18:215098 524.2 12/15/18:218705 
Bromodichloromethane 5.4 0.5 ug/L   524.2 12/14/18:215098 524.2 12/15/18:218705 
Bromoform ND 0.5 ug/L   524.2 12/14/18:215098 524.2 12/15/18:218705 
Chloroform 38.9 0.5 ug/L   524.2 12/14/18:215098 524.2 12/15/18:218705 
Dibromochloromethane ND 0.5 ug/L   524.2 12/14/18:215098 524.2 12/15/18:218705 
Total Trihalomethanes 44.3 -- ug/L 80 524.2 12/14/18:215098 524.2 12/15/18:218705 
EPA 552.2                 
2,3-Dibromopropionic Acid‡ 138 70-130 %   552 12/13/18:214656 552.2 12/14/18:218150 
Bromoacetic Acid ND 1 ug/L   552 12/13/18:214656 552.2 12/14/18:218220 
Chloroacetic Acid ND 2 ug/L   552 12/13/18:214656 552.2 12/14/18:218150 
Dibromoacetic Acid 2 1 ug/L   552 12/13/18:214656 552.2 12/14/18:218150 
Dichloroacetic Acid 9 1 ug/L   552 12/13/18:214656 552.2 12/14/18:218150 
Trichloroacetic Acid 18 1 ug/L   552 12/13/18:214656 552.2 12/14/18:218150 
Haloacetic acids (five) 29 -- ug/L 60 552 12/13/18:214656 552.2 12/14/18:218220 
ND=Non-Detected. PQL=Practical Quantitation Limit. ‡Surrogate. * PQL adjusted for dilution. 
MCL = Maximum Contamination Level. 2 - Secondary Standard. 3 - CDPH Notification Level. AL = Regulatory Action Level. 

ENVIRONMENTAL  AGRICULTURAL 
Analytical Chemists 
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Notices of District Education Programs Available to Customers 
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2019  Spring Summer 

2019 WATER SUPPLY OUTLOOK 

New Hogan Reservoir is currently at 191,343 acre-feet of 
water as of mid-February 2019. The U.S. Army Corps of 
Engineers will have to release a lot of water for flood 
purposes but we expect to be able to provide a normal 
irrigation season regardless. 

New Melones Reservoir is currently at 1,944,826 acre-feet of 
water as of mid-February 2019. This figure is nearly identical 
to this time last year. However, this year there is also a good 
snowpack in the mountains above the reservoir. We expect 
that we will have a normal irrigation season in 2019. Goodwin Dam 

Sustainable Groundwater Management Act (SGMA) 
As you may recall, the District is part of an organization called the Eastern San Joaquin 
Groundwater Authority. This group includes all GSA participants within the Eastern San 
Joaquin groundwater basin and our collective mission is to write the Groundwater Sustainability 
Plan (GSP) as required by the Act. The GSP is the key to the success of groundwater 
management in that it will determine how the groundwater basin will be managed and report 
our success to the Department of Water Resources. This plan will estimate how much water is 
pumped from the basin and will also estimate how much water enters the basin to recharge it 
each year. Our task will be to find a way to balance those two numbers and prove to DWR that 
our basin is sustainable. Simply put, the GSP will determine how your groundwater will be 
managed and what projects the District will have to pay for to ensure its sustainability in 
the future. 

The Eastern San Joaquin Groundwater Basin Authority meets each month on the second 
Wednesday and the meeting is held at the Robert J. Cabral Agricultural Center at 9:00 a.m. I 
encourage you to attend some of these meetings and be aware of what is happening to your 
groundwater! 

2019 Tentat ive Dam Ins ta l la t ion 

Unimpaired Flow 
Criteria 

On January 11, 2019 the 
District’s general counsel, 
Herum Crabtree Suntag, filed 
suit in San Joaquin County 
Superior Court against the 
State Water Resources Control 
Board (Board) challenging 
amendments to the Sacramento 
San Joaquin River Bay-Delta 
Plan adopted by the Board in 
December. 

The changes would divert 40 
percent of the Stanislaus River 
runoff from farming and industri-
al uses, and instead use it to 
increase fish flows. This action 
constrains New Melones Reser-
voir operations and takes water 
from farmers and cities. The 
District holds a contractual right 
to receive 80,000 acre feet of 
water from the New Melones 
Project, that has been consist-
ently providing surface water to 
San Joaquin County. According 
to the District’s attorney, 
Jeanne Zolezzi, the District’s 
water contract is “threatened by 
this unprecedented and unsup-
ported water grab.” This water 
is currently used for farming 
and industrial users. The Dis-
trict delivers irrigation water to 
approximately 70,000 acres of 
agricultural land. The District 
will continue the effort of 
opposition and provide updates 
as the lawsuit progresses. 

The 2019 Irrigation Season will begin 
tentatively on Wednesday, May 1, 2019. 

APRIL 15th — Bellota 2-foot weir & fish ladder removed and the 
Bellota Dam installed 

APRIL 16th — Bellota Dam installed 

APRIL 17th through 22nd — Dam installation on Mormon Slough 
and Potter Creek 

APRIL 23rd through 26th — Dam installation on Old Calaveras 
River & Mosher Slough 

APRIL 30th— Dam installation and system filling complete 

The District will communicate any changes or updates by mail; 
water supply staff & the District’s website: www.sewd.net. 

BOARD OF DIRECTORS 

The Regular Meeting of the Board of Directors 
is held every Tuesday at Noon located at 
6767 East Main Street Stockton, 95215 

DIVISION 1 Richard Atkins 

DIVISION 2 Andrew Watkins, 
Vice President 

DIVISION 3 Alvin Cortopassi 

DIVISION 4 Melvin Panizza, 
President 

DIVISION 5 Paul Sanguinetti 

DIVISION 6 Loralee McGaughey 

DIVISION 7 Thomas McGurk 

Remember to look out for signage in 
the field! Be sure to check before you 

begin your agricultural operations! 
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The Stockton East Water District is a member of the Stockton Area 
Water Suppliers (SAWS), an alliance of Stockton area water 
agencies that includes the City of Stockton, San Joaquin County, 
California Water Service Company and SEWD. SAWS sponsors a 
variety of community outreach efforts, including seven standards-
based, in-class water education programs, special events, after 
school presentations and facility tours. Any school with a Stockton 
address is eligible for this fun, free, educational program. Left, 
Water Educator Kathy Kirchhof helps students understand the 
concepts of surface tension, cohesion and molecular hydrogen 
bonds by making paper clips “float” on water during a SAWS After 
School Program presentation. To learn more about the SAWS 
Water Education Program, visit SEWD’s web page at http:// 
www.sewd.net/ and click on “Water Conservation Education.” 

SEWD SOLAR UPDATE 

Stockton East Water District commemorated the successful 
completion and operation of a Photovoltaic Solar System 
Project on Wednesday, January 30, 2019. Working in 
conjunction with Onyx Renewable Partners L.P., this 
Project was of zero-cost to the District and is estimated to 
have an annual savings in the amount of $150,000 per 
year. The Photovoltaic Solar System Project includes: a total Project site of approximately 13.1 
acres; it serves the WTP Low Lift approximately 1104 kW; it serves the WTP High Service 
approximately 1104 kW; the total production per year for both systems will be 4141 MWh and 
based upon the District’s 2014 usage, the energy offset from the Project will be ~44%. 

Agriculture/Irrigation Pump Testing 

Free Pump & Irrigation Efficiency Tests for Agriculture Water Irrigators. If you’re interested 
in saving both water & energy this year on your Agricultural irrigation, contact Ed Morley, 
SEWD Water Quality Control Analyst at (209) 948-0537 to take advantage of this 
Program and schedule your test today! Funding is limited. 

Aerial Spraying Notification Program 

In 1997 the District implemented a voluntary Aerial Spraying Notification Program. Aerial 
spraying around the District’s water treatment plant, Lower Farmington Canal, Upper 
Farmington Canal and natural creeks is of concern to the District. If you use an aerial 
spraying company which applies chemicals to treat your crops around these areas, please 
remind the company to contact the District at least 24-hours in advance of spraying at 
(209) 948-0537 and provide the following information: parcel to be sprayed, chemical to 
be sprayed, time to be sprayed, material safety data sheet and contact information (name 
& phone number). 

SEWD In The Community 
District employees enjoy giving back to the 
community! In October 2018, staff donated pails 
of candy to the Garden Acres Community Center 
as a special Halloween treat for patrons of the 
Center. And, in December 2018, due to the over-
whelming donations provided by staff, the District 
donated 524-lbs. of non-perishables to the Emer-
gency Food Bank of Stockton. (See picture below) 

ADMINISTRATION DEPARTMENT 

Scot A. Moody, General Manager 
Kristin Carido, Administrative Services Manager 

FINANCE DEPARTMENT 

Juan Vega, Finance Director 
Priya Ram, Accountant 

OPERATIONS DEPARTMENT 

Cathy Lee, Assistant General Manager
Jim Wunderlich, Water Operations Manager 

Jason Mathews, Chief Plant Operator 

ENGINEERING DEPARTMENT 

Justin Hopkins, District Engineer 

MAINTENANCE DEPARTMENT 

John Vernier, Maintenance Supervisor 

WATER SUPPLY DEPARTMENT 

Aaron Riojas, Construction/Water Supply Supervisor 
Lou Mendez, Grounds/Water Supply Supervisor

Chris Donis, Operations/Water Supply Supervisor 

WATER CONSERVATION 

Kristin Coon, Water Conservation Coordinator 

District Staff 

CONTACT US 

(209) 948 0333 Administration 

(209) 948 0537 Treatment Plant 

Rec lam at ion R ef orm Ac t (RR A) 

When the Reclamation Act of 1902 was enacted, 
the primary goal of the Reclamation program was 
to develop the arid West by promoting farming 
opportunities for families and limiting speculation 
on land that would benefit from the introduction of 
irrigated agriculture. In response to a lawsuit 
against the Federal government in the 1970's 
alleging improper acreage limitation administra-
tion, Congress passed Public Law 97-293, which 
President Reagan signed into law on October 12, 

1982 - Title II of Public Law 97-293 is known as 
the Reclamation Reform Act of 1982 (RRA). The 
concept of acreage limitation provisions with 
regard to Reclamation irrigation water means the 
ownership limitations and pricing restrictions 
specified in Federal reclamation law, including 
but not limited to certain provisions in the RRA. 
All SEWD irrigators must comply with RRA 
requirements. Additional information can be 
obtained at: http://www.usbr.gov/rra/index.html 

(209) 469 3335 Ag Water Order 

(209) 444 3126 Water Conservation 

(209) 948 0423 Fax 

www.sewd.net District Website 

sewd@sewd.net District Email 

6767 East Main Street 

Stockton, CA 95215 

Post Office Box 5157 

Stockton, CA 95205 

Our Mission is to ensure proper management of our ground-
water basin and provide supplemental surface water supplies 

SAWS After School Program 
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2019 SEWD WATER 
MANAGEMENT PLAN ATTACHMENT J 

ATTACHMENT J 

District Agricultural Water Order Form 

SEWD provides irrigators with two primary modes of placing agricultural water orders. 

Water Orders can be placed by visiting the District’s website and completing the 2019 Water Order Form: 
https://sewd.net/ag-water-order-form/ (next page). 

Additionally, water orders can be placed by calling the District’s Ag Water Order Hotline at (209) 469-
3335 and leaving a message with the requested irrigation information. 

District staff operate the irrigation system diligently to provide irrigation water orders. Equally, irrigators 
are required to provide their water order 48-hours in advance of irrigating per the Mandatory Water Order 
Program. Mandatory notification is required for any persons diverting surface water provided by the District 
per Revised Rule No. 120 adopted by the Board of Directors on April 2, 2019. 

https://sewd.net/ag-water-order-form
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Stockton East Water District 

ABOUTSEWD ¥ AGRICULTURAL ¥ RESOURCES ¥ NEWS CONTACT US Q 

AG Water Order Form ,t tiOM E > AG WAT ER ORD ER FO RM 

Please provide us with t he following information. 

PUMP OPERATOR 

Operator First Name: • Operator Last Name: • 

Operator Phone: • Operator Email: • 

PUMP OWNER (if same as operator leave blank) 

Owner First Name: Owner Last Name: 

Owner Phone: Owner Email: 

IRRIGATION SCHEDULE (In accordance with Rule No. 120 or ders must be placed 48-hours in advance of irrigating.) 

Pump ID#: • Diversion Rate: (in gpm) * 

Start Date: • Start Time • 

01 T 00 T AM T 

HH MM AM/ PM 

End Date: • 

End Time: ' 

01 T 00 T AM T 

HH MM AM/ PM 

Run Time (hrs per day) 



Comments/Notes: 

Verification 

Please enter any two digits • 

Example: 12 

-



2018 SID WATER 
MANAGEMENT PLAN ATTACHMENT K 

ATTACHMENT K 

Drainage Problem Area Report 

(Not Applicable) 

This attachment is not applicable to SEWD. Currently, no drainage problem areas exist within the district. 
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2019 SEWD WATER 
MANAGEMENT PLAN ATTACHMENT L 

ATTACHMENT L 

SEWD/ USBR and SEWD/CCWD Contract for New Hogan Project Water Supply 
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UNITED STATES 
.DEPARTMENT ·OF THE INTERIOR 

BUREAU OF RECLAMATION 
,New Hogan P~oject, California 

Contract No . 
l 4- 06-200-50 57 A 

CX)NTRACT -BE'I'WEEN THE UNITED STA'!'ES OF AMERICA 
mo STOCKTON AND EAST SAN JOAQUIN WATER OONSERVATION DISTRICT 

AND ClLAVERAS COUNTY WATER DISTRICT POOVIDING FOR 
REPAYMENT AND CX)NSERV.ATION USE OF »E'W HOGAN PROJEC1 

1 

THli? CONTRACT, made this 25th day of ____ A.,;.;u.,g=u __ st'--___ , 

19.lQ_, in pursuance generally of the Act of June 17, 1902 (.32 St~t. 388, 

43 U.S .C. J91), and acts amen~atory thereof and suppl~mentary the~eto, 

all collectively hereinafter referred to as the Federal. reclamation 

la~ ~·oetween · THE UNITED STATES OF AMERICA, hereinart;.er referred to 
. I 

as the United St ates, and the STOCKTON AND EAST SAN JOAQUIN WATER 

CX)NSERVATION DISTRICT and the CALAVERAS _OJUNTY WATER DISTRICT, 

hereinafter collectively referred to as Districts and indiYidually 

as Distri~t, pollt'ical subdivisions of the Sta.ta of California, duly 

o~ganized, existing, ~d acting pursuant to the laws thereof, with 

their principai place of .business in Stockton and San Andreas, 

California, r especti~ely, 

WITNESSETH, That: 

EXPLANATORY RECITALS 

WHEREAS , pursuant to the Act of December 22, 1944 (58 Stat. 

887), the United ~tates Arrey Corps of Engineers constructed the 

Prei:1mh1e 
Exrl~n~tory _Recit a ls- • 
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New Hogan Project on the Calaveras River in the State . of California 

· primarily for flood control and secondarily for irrigation and other 

water use purposes; and 
.. 

WHEREAS,. under the terms of Contract No. 1.4--0p-200-8213, 

dated Hareh 2, 1960, hereinafter refe~ed to as the 196P,contract, 

between the United States and the State of California, which contract 

provides for repaymen~ or that portion of the cost of the Pro j ect 

. allpcated to conservation purposes, the United States may enter into 

a cont,ract . or contracts ~suant to Se1tion 9 of the Recla.ma.tion Project 

Act of 1939 with other organizations for repayment of the New Hogan 

Project; a.nd 

WHEREAS, tr.is contract is ma.de pursuant to said Act and in 

accordance· with the provisions- of the 1960 contract; 

NOW, THEREFORE, in consid~ration of the covenants herein 

contained, it is agreed as follows~ 

DEFINITIONS 

l. When uaed herein, unless other'W:ise distinctly expressed or 
. , 

manifestly incompatible with the inte~t~hereo!, the term1 

(a) 11Secreta.ry11 or 11Contracting Officer" shill rnea.n the. 

Secretary of the United States Department of the Interior or 

his duly authorized representative; 

2 t--EXJ!lanatory Recite1s 
Definitions - -
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(b) *Diotrict Engineer~ shall m.e~n tbe District Xngiaeer, 

Sacramento .District, Uaited Statara Army, Corpa of Engineers, 
I i , • 

or hia duly authorized ~~p~eoeatative; 

. (c) · iwc~lava~a• .. Dhtrict• ah.11 mean the Calaveras County 
', ,. 

Water .01,trict, and •Stockton Diotricta ahall mea~ the Stockton 

and Eaat ·s~n Jo'aquin Water Coz:uervation Diat:dct; 

(d) •N~w ·Hogan•. aball =ean tbe New Boga~ Project; 
., 

(e) •agricultural water• shall mean wate·r uaad p-rimiarily 

in the CGamercial prod~ctioQ of agricultural ~rop• or live1tock 1 

including domestic use 1ncidentQl thereto, oo tract• of land 

opera·ted in uuita of more th.an two (2) acre,.; . . 
(£) lllilunicipal, induatrial; and dot11e1tic water• shall 

· meau wat.er utad for other than ~gric.iltural purpose-a; 

(b) •conservation $torage .a.pace• shall mean that space 

in New Hogan wh'icb 11111y be utilized, s1.1bje.ct to flood control 

:requirement,, fo~ agricl,lltural .an·d municipal, indu.stt'ial, and 

domestic water u•e• · lt shall be· liniit.e:d to a maximum of· thi-ee 

hundre~ and ten thousand (310,000) acre-feet at ·any one time 

and shall not include the sto~age apace in New Hogan actually 

u•ed for sediment and fl004 control; and 

3 

--0.finiti'on•--
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(i) U-water released f::om Ne~ Hogan" shall roean water 

released from the outlet ~orks of New Hogan Daro or withdrawn 

directly from Se~ Hogan Reservoir. 

EFFECTIVE PATE 

2. This contract shall be effective on the date first 

hereinabove written and at that time , shall supersede trl~eri~ 

Contra~t No. l4-06-2QCJ.4659A, dated December 31, 1969,, between 

the United States and the Stockton District relating to the use 

of New Hogan. 

DISTRICTS TO APPOINT w'ATERM.ASTER--NONLlABiLITY OF THE UNlTE.D STATES 

3. (a) The Districts by written agreement shall appoint a 

watermaster• and shall make his identity known to the Contracting 

Office~ and the District Engineer. He shall ~e responsible for the 

fol~owing: 

(l) .A'dministration of the diversion into sto:r:age, 

storage regulation, ~nd release of water pursuant to the 

terms of this contr4ct; and 

· (2) Submi.,tc.al of water use schedules to the 

Contracting Officer and the District Engineer pursuant to 

-Article 5 and the coordination of schedules between the Districts. 

(b) The United States shall not be liable or responsible 
' 

for the carri~ge, diatribution, or diversion of water after its 

release and/or diversfon from New Hogan pur.auant to this eoncract. 

4 .... Definitions 
Article 2 
Article 3 

< 
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B.ESEB.VOl& OFEB.ATlON-.-USE OF WATER BY DIST.RlCTS 

4. (a) Acting t~rough the District Engineer, at the request 

of the ~atermaster, the United States shall store, regulate and/or 

release all flows of the Calaveras River at ·New Hogan for the purpose 
' . ·;: ., 

of ~aking available ~gricultur~l and rauni~ipal, induatrial; and 

6 doalest!c water for use by the Dhtr,icts. Such storage, 1:~gulation, ,, 

7 ~nd releA~e of water ~hall be s~bordinate only to storage ~nd 
,I 

8 releas~ of water for flood control. as concluaive~y determined by 

9 the Db•trii::t Engineer; to maintenance of a storage basin of fifteen 

10 thous~nd (15,000) acre-foot capacity for silting and storage of water 

·11 

12 

_Sor recreational and incide.n;al uses, inc.luding r~creational use on 

\Jni ted States lands. adJacen_t to the ll.eservoir; and to release of the 

13 portion of the unregulated runoff in the Calaveras' River which is 

14 pass~d through New Hogan as it occurs in recognition of prior downstream 

15 Yater rights entitlements. 

16 (b) Acting ~hrough the District Engineer, the United States 

17 may temporarily reduce or discontinue storage, regulation, an°d/or 

1~ release of water for purposes of investigation, inspection, maintenance, 

19 repair~ o~ replacement of any of the facil1tie$ of Ne"lo( Hogan. So far 

20 as feasible, however, the Dist~ict Engineer will give the watermaster 

Zl notice in advance of such temporary interruption except in cas~ of 

22 e~ergency when notice need not be given. 
I 

s 
Article 4(a) • (b) 
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(c) After meeting prior downstream water rights entitlec.ients, 

the release and entitlement to water from New Hogan shall be in accord

ance with the schedule submi_tted pursuant to Article 5. 

(d) For p~rposes of subdivision (b) of Article 6 the 

Scockton District shall be deemed to have div~rted municipal, 

industrial, and domestic water during this contract as'follows; 

(l) · lsr. through 10th year - as determined by a,ctual 

deliveries to municipal, indu:,trial, and domestic customers ; 

( 2) 11th through 20th year - ten tbo~sand (10,000) 

acre-feet or actual municipal , industrial, and domestic water 

deli~eri es, whichever is greater; 

(3) 21st. through 30th year • twenty thousand (20,UOO) 
I 

acre-feet or actual municipal, industrial, and domestic water 

deliveries, whichever is greater; and 

(4) 31st through 40th year~ thirty thousand (30,000) 

acre-fe~t or actual municipal, ind~strial, and domestic water 

deliveries, whichever is greater, 

J" 

) 

Artie.le 4(c) (d){4) \ 
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WATER USE SCHEDULE 

5. (a) Frior to Aprill the watermaster shall submit a 

,written schedule to the District:. . Engin_eer and the Contracting 

Officer indicatin~~~ha desired times and quantities of water t~ 

be released h-0111 New Hogan during the y_ear. The watemaster shall 

inform· the District Engineer of any revision in said schedule 

within a rea{lonable time be'fore r.he desired change pf time of 
delivery., 

, . 
. (b) Prior to M.a)' L 'of e ·ach year the watermaster shall 

submit to the Contracting Officer a wate~ use report indicating for 
I 

the preceding year the total quantity of water act~a~ly used for 

municipal, industrial, and domestic purposes. 

(c) Each day the watermaster shall submit to the District 

Engineer a water use report inijicating fo~ the p~evious day the 

total quantity of water actually withdrawn directly frocn New Hogan · 

Resei-voir. 

7 

Article 5 . 
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6. (a) The Piatdcta aball pay to tbe Unite·d States t:heir 

»hare of the constructioD, operation, maintenance, replacement, and 

· contract ad:iiiuist=ation costa of New Hog.an in th~ following ' =a~ner: 
' , 

(l) Construction Co~t~ - The total reimbursable 
. . . 

CQs:a.struction alloc~tion of N•w. Hogan, which .is thirty-six and two-

tentb~ perceAt (36.2i) of tbe construction cost o~ New Hogan, 

ex.eluding an7 apecific cost• a1,ociatad with r~cre;tional use, 

as de.te.raiined by the Secr-eta•ry of the A.rary, in forty (40) equal 

annual iostallmenta co..imencing on September l followipg the 

execution of thh contract.. Payment& ~ha.ll be m&de to the 

Bui-eau of lieclam.ation and mailed to. 2800 Cottage Way, ·Sacramento, 

c.itifornia 9582.5. Revenuea received from prior interim contract; 

·between t~e Stockt9n Dist~ict and the United States for water se:.vi~e 

from New Hoga.a, less operation and maintenance ·and contract adminis

tration e~pen5aS chargeable to S\lCb contracts, shall be credited 

to payment~ due until such' credfts are ·depleted. · The Con_tracting · 

Officer sriall notify··the Districts in writ ing by August -1 

following execution of this contract the amount of accumulated:; 
' ' 

credit s and the application thereof. If t he actual const~uction 

cost sh.all not have been determined on the date of t his contrac~ 

the ~ontra~ting O!!tcer sh~ll'ann~unce the 

8 

Article 6(a)(l)--
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estimated construction cost. Sµch estimated constructio~ cost shall 

govern the amount of the cons.truction oblig11ti0n until the act1,1al 

con$tr~ction ooligation can be detexmined and a ' statement thereof 

·furnhhed to tbe Piatric:ts. lnstallmenta ,coming due· aftet the .. 
~ : 

detennination of the actual construction cost shall be adjusted 
. 

to reflect any difference between the estimated and the actual 

conatruetion coat; 
I 

(2) o,pex-adon1 Maint·enaru!e 2 · and Replacement Costs 

Tbe-Diotrict• &hall pay to th~ United Stat~• thirty-eight 

p~rcent (~8~) of the total qperation, maintenance, and replace

ment costs of .New Rogan·, excluding any specific oosts associated 

. ..... with recreational use of New Hogan, to be paid in equal annual 

amonnts for 5 .. year period-, which shall "begin on April 1 of · the 

first year of each period ~nd _end March 3l of the fifth year. 

Du.ring the firat 5-year period beginning April l of .t;he year 
. ' 

follow-ing .the year in which this contract is executed, the · 

Diatricta sh.11 pay to the United .States annually the sum of 

Seventy-two Thouaand Two Hundred ($72t200}. This amount is 
. 

estimated to cove~ the annual operation, maintenance> and replaceu1ent 

costs charge_ab'l.e to the Pistricts during the first 5~-year period 

plu.• r.he ciperation, in.aint·enance, and rep laceJ!lent cos.ts al located 

to · tbe D'i•trict• f'ro1Z1 the date of execution of t -his col:ltract to 

April l of the following 1ear. At tha end of each 5-year period 

aQ estimate ah~ll ·be made by the District Engineer of the 

9 

•-Article 6(a)(l) 
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annual operation, maintenance, and replacement_ costs £01: 

the next 5-yeaJ period payable by the District and the 

Districts will be notified of the annual amount within 

thirty (30) day~ after the end of the preceding 5-ye~r 

period. After the first 5-~ear period the annual install

ments due for succeeding 5-~ear period~ shall be adjusted 

to reflect the· difference between the actual op,eration, 

.... maintenance, snd replacement costa allocated to the Districts 

for the previous 5-year period and the sum advan,ced by the 

Pistricts • .Annual payrnents · for operation, maintenance, and 

' replacement costs shall be due June l of each year and s~all 

be 01ade payable to · the Treasurer of the United Sta-t.es and 
i 

deposited wi.c.h the Disbursing Officer, United States Army, 

Corps of Enginee~s, 6.50 Capitol Mall, Sacramento, 

California 95814; and 

(3) Contract Ad.c:iinistration Costs - Upon execution 

of this contract, the Districts shall pay Fiv.e Thousand 

OollarG (~5 1000) to the Contracting Officer for contract 

administration costs.. Not later than August l of each year 

thereafter the Contracting Officer shall furnish to the 

Districts a 'statement .of t.,he actual costs of the Bure.au of 

i.eclamation inc~rred in administering this contr~ct and the 

recordable contracts in the preceding fiscal year made in accorcance 

10 

--Article 6(a)(2) - (3)--
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with Article 19 and such amount shall be paid by the Districts , 
I 

I 

to the Contracting Officer by September 1 of each year in . . 
· order to restore the account to Five Thousand Dollars ($5,000): . . . 

Provided, That this amount· may be exceeded -to the extent 

of the costs ~f -~ppraisals provided for in Article 20: Provided 

further, That at ~'!JY time it ap.pears that this amount ....,ill . 
be .insufficient to cover the costs of 'appraisals for the · . . 
r _eroainde·r of the year the Districts shall advance withi~ 

thirty (JO) days after receipt of notice the addi\ional amount 

which the Contracting Officer estimates will be rlecessary 

to cover such coets. 

'(b) Each year prior to September 1 the Districts shall 

13 pay interest at two and six-tenths percent (2.6i) annually on 

14 that portion of the unpaid construction obligation ~hich ~s alloc~ted 

15 to municipal, industrial~ and d0tnestic water use computed in the 

16 ratio that such use or contr~ct obli.g:ati,on bears to sixty-rine 

17 ~housand (69,000) acre-feet m~nus one-tenth (0.1) of th~ amount 

18 of I!IU1'licipal and industrial water contract obligation or water 
,' 

19 used. The interest for the period from the date o~ execution 

20 t.o the following ~rch 31 shall be computed on that portion of 

21 the unpaid construction obligation allocated to municipal and 

·22 industrial water use in the ratio that such use bears to twenty~nine 

23 thousand (29,000) acre- feet • 

1l 

- -Article 6 "(a) (J) - (b) 
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(c) After the construction cost allocated to conservation 

has been paid with interest when applicable as provided in $Ub~ 

division '(b) of this article, the only cost to be paid by the 

Districts will be for operation, maintenance, and replacement and 

contract administration a& provided ·in subsections (2) and (3) of 
I I 

subdivision (a) of this article. 

{d) All pay~ents to be ~ade by the Districts under this 

article shall be by certified check, money order, bank d~aft, or 

District wan-ant. 

QUALITY OF WATER 

7. The operation an·d maintenance of the New Hogan fad liti.es 

fo·r -·the provhion. o; water under thia contract shall be perfor.n-ed in 

such manner as is practicable to maintain the quality of raw water 

released from New Hogan. The U~i.~ed Statea is under no ob'ligation 

to construct or furnish water treatment facilities to maintain or 

to better th2 quality of water. Further, the United States .does not 

,warrant the qua,lity of wat~r t() be relused from New Hogan pursuant 

to t'bis contract. 

P01NTS OF DIVERSlON-~MEASUREM.ENT OF WATEi 

8, (a) Water- will ba made available to the ·Discriccs a~ the 

outlet works of New H~gan or at such poines adjacent to New ~ogan 
. 

as ~ay be jointly agreed upon in ~riting by the Contracting Officer, 

the Oistrict Engineer, and the watermaster, 

12 Articl~ 6(c) - (d) 
Article 7 
Article 8 (a) 
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(b) ~ater withdrawn directly from New Hogan Reservoir 

shall be measured by, the Districts · at a point located in accordance 

with subdivision (a) of this article. Water f~rnished by the 

Districts for mU:ni~ipai, industrial, apd domesdc use ,shall be 

measured by the Districts at the point or points of delivery to 

such users. t-Jea&urements shall be m~de with equipment '{nstal ied; 

operatedi and mainta.ined by the Districts: :Provided, That upon 

the request of the Contracting Officer the Distri~ts shall investigate 

the accuri~y of all measuring equ~pment installed by the Districts t~ 

detenoine the quantity of municipal, industrial~ and domestiQ water 

diverted and s~all adjust any errors disclosed by such investigatibn. 

The Unit,ed States sh.all · be afforded reasonable opportunity to be 

' present during the inspection and testing procedure by the Districts 

and the United States shall have full and free a~~ess at all reasonable 

times to inspect said measuring equipment for the purpose of determining 

the accuracy and condition the~eof, lf said facilities are found to be . 

defective or iniccurate they shall be readJtisted or repaired, or both, 

or replaced b~ the Districts. ln the event the o(scricts neglect or 

fail to mak~ such repairs or replacements within a reasonable ti~e as 

may be necess~ry to satisfy ' the operating requirements of the 

Contracting Officer, che United States may cause the ~epai:r:s or re'place

~ents to be made and charge the costs. thereof co the Districts, which 

charge the Districts sh~ll pay to the Un~ted States on or before June l 

of the year following that in 'which the cost was incurred and a state• 

r:nent thereof furnished by the Contracting Offi(;er • 

13 .Article S(h) 
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SUBCONTRACTS 

9. The Districts shall be responsible for the furnishing of 

agricultural water from New Hogan only to. lands within the confines 

0£ each District's .area of jurisdiction. Nothing .herein shall 

prohibit "the D1stric,t,s or wat.er users within the Oistl"icts from 

. coraruingling municipa:f, industri~l, and domestic water 'froru New 

Hogan with water from othe,r sources and exporting an amount of 

municipal, industrial, and dome,stic water 'not , in excess of tne water 

from those other sources beyond the bounda~ies of the Dis~ri~ts. 

Each District, without the consent oi the ot,her Dist'rlct or of the 

Contracting., Officer, may entex- into subcontracts for the furnishing 

of agricultural or· municipal, iTidustrial, and domestic water 1 and 
I 

each such subcontract shall contain a provision whereby the sub-

contractor specifically agrees to be bound by the prov I sions of 

chi5 contract. Nothing contained in any such subcontract shall be 

dee~ed in any way co release the Districta from their primary liability 

· to the United States with respect to each and all of the obligations 

~ndertaken by each District pursuant to this contract, Copies of sub

contracts for the furnishing of New Hogan water shall he furnished to the 

Contracting Office·r. 

14 
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UNlTED STATES ~OT LlA.131£ FOR ~ATER S~ORTAGE--R.E.SPONS!BILITY 
OF DlSTRlCTS--R.ETURN FLOWS--BlQiT OF ACCESS TO WORl<S 

10. (a) In no event' shall any liability accrue against the 

United States or any 0£ its officers, agents, or employees for any 

damag~, direct or in?1rect, arising from a shortage of ~ater on 

account of err9ra in operation, drought, or ether unavoid~ble causes 

\ol~1atsoever. 

(b) The Distric.t5 agre6 to take water released frn:c Nt•.1.1 H,,gan 

pursuant to this contract at the delivery points e9tablished pursuan~ 

to Article 8 hereof and to perform any and all acts. _neceuary thereafte.r 

to maintain control over such water. The Diatriet& ail'~Wlle. full re&ponsi-

bility for che control and distr'ibut.ion of ·auch water: Provided, That 

the United Stat~s reserves the right to all ~aste, seepage, and 

.retu;rn-flow water derived from wate:r furnhhed to the Cistric:ta which 

esc.apea or is discharged beyond th~ Districts I boU.t)daries, .and nothing 

herein &ball be construed as an abandonment or a relinquishment cy the ' 

United States of any such water, bue thi& shall not be construed as 

claiming for the United Statea any rig~t, as wa~te, ~eepage, or return 

flow, tG water being uied pursuant to this contract for ,surface 

irrigation. or underground &torase within tbe Districts I boundarie5 by 

the Districts. 

• I 

15 
Article lO(a) - :(b) 
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(c) All works, including pipeline$, pumps, and meters 

nac.esury t.o enable the Districts t.'o take and distribute water fro~ 

New Hogan pu-rsuant to this contra.ct shall be construct·ed, operated, 

and IIla-intained, or cause<:!, to be ,consttllcted, operated, and lllaintained 

by the Di~tricts without coat or e>epene~ to the United States. An 

. easement is necessary .a~d will be granted pursuant to 10. U.s.c. 2669 

for the installation, operat:iori, . and mainten~nee of these works . on . 

property of ~he United States . In addition, i~ is understood that 

-
inatatlation, operation• and maintenance of such works on:. property of 

the Unit~d Scates shall alao be subject to such restrictions and 
I 

regulation• aG to l~cation, method of installation,. operation, and 

maintenance aa may be pre~cribed by the Contractin& Officer and the 

District Engineer and eubject further to the provisions of .&~bdivi,ion (d) 

of this art•icle. It i~ specifically recognized and agreed ;hat this ' . 

contract does not granc. to the Districts any r~ght of access to the 

· stored wateu at New Hogan · or t~ the adjacent lands of the Uni u .d States 

. for any purpose e~cept as provided herein for installatJon, operation> 

and maintenance of facilities. 

(d) Works . installed pursuant to subdivision (c) of this 

article shal1 be installed in accordance with. plana and specifi~ations 

approved by tbe Contracting Officer and the District Engineer. The 

Con~racting Officer and the District Engineer mhall have the right of . 

i~sresa and egress at ~ll reasonable t~~es over and acroaa the land of 

the Districts for the purpose of insp&cting and reading th~ meters which 

rua)' be installed and the Districts hereby g.rant a rigbt-.of-way to said \ 

parties for ,such purpo~e; 

16 Article l0(c) - (d) 
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(e_) The Dhtricts ao not: auume any obligation, liability, 

· or ~espon~1bility for ' conditiona ariaing ou~ of the operation ·of 

New Hogan for flood control ·or the release of any w·ate'r for flood 

control, or for ~ny defect in or failure of New Hogan works. 

WATER POLLUTION CONTiOL ' 

ll. The Districts agree ~hat chey will co~ply fully with all 
' 

applicable Federal _laws, ~rders, al)c:i regulations, and the laws of 

;he State of Cali for~ia, all as admiaia-tered by appropriate authorities,. 

concerning the pollution of streama, reservoirs, groundwater, or water 

couraea with respect to the:i:mal pollution or the discharge _of refuse., 

garbage, sewage efflueu~, industrial ~aste, ' oil, ~ine tailings, mineral 
' . 

&alt&: or other pollutants. The Districta agree further that any 

contract they ~ay enter into with a third party for the furnishing 

of. New H~gan water will contain a similar W£ter pollution control 

article. 

TITLE AND PHYSIC.Al. OPERATIONS TO BE WITH THE UN.l'l'ED STATES 

12. (a) Title to all of Ne~ Hogan works shall be and remain 

in the name of the United States. 

(b) Arly and' all physical operaciont of Nelii Hogan pursilant 
\ 

to this contract ~hall be performed by the Corp& of Engineers on 

behalf of the United States. 

17 

Article lO(e) 
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lJ. (a) Tha Districts, notwithstanding the default in the 

payment by individual wat~r users of a$~es.smeuts, tolls, or other 

charge• levied by the Dist.rict·a , · are obligated . to pa)'• to the United 

~tates the charges ·b;c~ing due aa p~ovided tn thi• contract in the 

si.a~ner and proportions prescribed in the operating agre~ent entered 

into by the· Diatricts pursuant to Article 34. 

(b) The Dist~icta shal1 cause to be levied and collected 

all nece&sar, asae~smenta, tolls, artd other charge.s, .ii.nd ·shall use 

all of the authority &nd resourcea of the Di~tricts to meet their 

obligations hereunder. 

18 
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ALL BENE.FITS CONDITIONED UPON PAYMENT 

14. (a) It is .a.greed that the payment of charges upon the 

terms and conditions provided for herein is a prerequisite to the 
•- r, 

right to the use of water rel2aaed co the Diatricta pursuant to 

this contract. 
" 

(b} Should the District~ fail to levy the assessments, 

I' . 

tol.1.s, or charges a.ga:inst any lands or ·water ~ser required to meet 

the Districts ' obligation to the United States under this contrqct or, 

having levi~d, should the Districts be prevented ~rom collecting such 

assess111ents~ tolls, or charges by judicial proceedings, or ot herwise 

fail to collect them, such lands or water uaers shall not be entitled 

to receive water from New Hogan a~ the Distr icts, except as ·otherwise · 

ordered by a court of competent j uriadictio~, shall not .deliver water 

to such lands or water users from New Hogan unless and until arrange

ments for its deliv.err satisfactory to tbe Contracting 0.f.f,icer have 

OOVENANT AGAINST OONTINGENT FEES 

15.· The Districts warrant that no person or selling agency has 

been ·e~lo;red or retained to solicit or secure this contr~ct upon an 

agreement or underst~ding for a commission, percentage, brokerage, 

or contingent fee , excepting bona fide employees or bona fide established 

corrmercial or sell:ing agencies maintained by the Districts for the 

Article 14 
·Article 15 --
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purpose .of securing business. For breach or violation of this warranty 

the United States shall have the right to annul th.is contra.ct without 

liability, or in its discretion to add to the contract repayment 

ooll~ation qr consideration the full a.mount · of such commission, percentage, 

brokerage,,. or contingent · r ee. 

PENALTY FOR DELINQUENT PAYMENTS 

16. The Districts shall pay a penalty on installments or charges 

· 'Which becom9 de1ing:uent computed a.t the rate of 01;1e-h~l.i' of one percent 

per ' month of the amount of such. delinquent .installments or charges for 

each day from the date of_ such c;J.ellnquency until paid: Provided_, That 

no penalty shall be charged to the · D!e'tricte unless such delinquency 

continues for more than _thirty daye • 

OOOiCS ' RECORDS I AND REFORTS 

17. The Districts shall establish and maintain ~ccounts and other 

books and records pertaining to their fina.nci~ transact_ions, land _use 

and erop production, wa.t~r use, a.nd to such other rratters as the 

Contracting Officer may require. Reports thereon shall be furnished 

to the Up.ted Statee in such form and on such date ?r ~ates as may be 
' . 

required. by the Contracting oiricer. Each party shall have the right, 

during office hours~ to examine and make copies or the other parties' 
' . 

books and official records relating' to ma.tters covered by this c•ontract.. 

20 

--Article 15 
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.CHANGES·· IN DIST.B.ICT OiGANIZ.ATION 

18. While thia ~ontrac::r;.· is in effect, no change •hall be made 

in the Districta~ by inclusion or excluaio~ of land•, by di,solution; 

conaolidation, or ~arger or otben,ise, exc~pt upon the Contracting 

Officer'• written conaent thereto • . 
. , 

LA.ND NOT TO RECEIVE ~ATER FUR.NISH.ED TO DlSTB.lCTS 
BY UNITRD STATES UNTIL~ THEREOF 

.EXEcun Cll.T.AIN CONTRACTS 

19 • . (a) No New Hogan water releaaed 'to a Diatrict pursuant to 

tbis cont:act ab.&ll be furnished by the Diat~ict or a •ubcontractor 

tbereof to an, ~xeeaa lands aa defined i~ Article 21 unleaa the owner• 

tbe~eof shall. have executed valid recordable contracts in form preacribed : 

by ~be Un1ted State~, agree1.ng to tha provisiona of this arcic~a 4uid 

Articles 20 and 21 he~eof, agreeing to the appraiaal provided fot in 

Article 20 hereof and that such .. appraisal 1h.all be made on th~ bash of 

the actual bona · tide vaiue of aucb •land• at the date of the appraisal 
I 

without reference to the conatruetion of New Hogan, all al h~reinafter 

provided• and agreeing to the sale of such excesa lands under · term• and 
' . 

conditions satiafacto•ry to the Secretary and at pric:ea not to ~xceed tboae 

fi:~d, aa hereinafter provided. N~ sale of any exce•• land• shall carry 

.... 

the right to receive water made available p·ur,_u~nl: to thh ·•eontract, unle~• 

a~d ~til the ,p~rchaw price i~volved in 1uch 1ale ia approved by· the 

Contracti~g. Officer and upon p-coof. of fraudulent repl"eHn;ation ~• to the tNe 
:I 

• I 

21 
Article 18 
Article 19-· 
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consideration involved in such sal.es the United States may instruct 

-the District by witten- noti~e to refuse to furnish any water subject 

to this · contract to the ' land involved in such fraudulent sales and 

the District· th.erea'r-eer· shall not furnish said water to ·such landsp 
I . . . 

· :· . (b)' If .New Hogan -water' furnished to a District pursuant 
• • t • • • 

to this contract reache~ the und~~~round stra~a o! excess la~d· owned 

. by a la.~ge landowner, .as defined in Axticle 21, who has not . executed. 

a recordable contract e.:od· the lar,ge landowner pumps sucn New ·Hogan 

water from the underground., the District will not be deemed t6 have 

furnished such water to said lands within the meaning of this contra.ct ( J 
, • ._:r ~ 

. if such water r eached the. underground strata. of the aforesaid excess 

. ' 

land a~ an unavoidable result of the !urnishing of New Hogan.water 

by the District to ·rione.xcees lands or to excess lands with respect 

to which a r~cordable contract ha:s been executed. · 

VALUATION AND SALE OF EXCESS LANDS 

20. :(a) ~he value; of the excess irrigable lands within' a 
. . 

District as defi.ned in. Ji.'r-t;c1e 21, held in _private ow::iership. of 

large landowners ae defined in seid article, for the purposes of 

this contract, shall be appraise4 in a manner to be pres~ribed by 

' ' the Secretary. A~ the option of ~he large lando;mer, however, the 

vaiue .of such land tnay be appraisedf subject to the approval thereof 
.... . . 

by the Sec,retary, by three appraisers. One of said appraisers shall 

22 --Article 19 
Artie.le 20(a) ... -
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be designated by t.he Secrerta.?7 and one shall be desigriated by the respective 

District in which the .land is located, and the two appraisers so appointed . .. 

· shall name the third.: lf the .appraisers so designated by the Secretary an<:; 

the District. are un~~l~ to agree .upon the· appointme~t of the third, the · .. 
~esidin~ Justice or the .Thi-rd Distric~ Court of

0

Ap?~al of._ the Stat~ of 

C~fornia s~~ be requested to name the third appraiser. 

(b) The following princ~ples shall gov~rn the appraisal.: 

(1) :Uo value shall be given such lands on account 

of the E?xist~ or prospective pos:,ibilit;r of securing water 

from New Hogan; and 

.( 2) T":ne value of improvements on the land at the 

time of said appraisal shall be 'included t herein, but shall 

·als~ be set forth separatel.y in 5uc~ appraisal. 

( c) The exce~ s la.nd of · a.ny large landowner s·hall be 

reappraia.ed. in the manner provided _i n subdivision ,(a) hereof at 

the instance of the Unite9, $tate~ or at the r~uest of said l~nd

'O'l'lner. The eost of the £irst two appraisal:, of each tract of e~cess 

lar# sha.11 be.paid by the ~nit~d States. The coet of each apprais al 

thereafter shall be paid by the party request;lng. such appraisal. 

( d.) Arr:! improvemen~a made or placed. on the · appraised land 

after the appraisal herein.above pr?vid~ for prior to sal.e of the. 

\ 

la;-id by a large landowner may be appraised in like manner. 

23 
--Article 20(a) (d) 
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l (e) Excess irrigable lands sold ey large landowners 

2 within a Distric"t, s~11 not · carry the right .. to receive water 

' " 3 m!lde availaole pursuant to this contract '!or such land and the 

· 4 Districts agree to .i,:efuse to f~rnish such water to lands so sold 

5 ~til, in addition to _c~mpliance with the other provisions ~ereof, 
• • t •• 

·6 . ~ verified statement. showing th~·- sale price upon any su·~-h sale shall 
, . 

. 1. have been filed with the Districi and the sc1le price is not in excess 

8 of the appraised ~1ue as provi~ed· herein. 

, 9 (f) Each District agrees to take ~ll reasonable steps 

10 

11 

req,.iested by the Qontracting oiticer to a~certain the occuz-rence 

and -conditions of all sales -of irrigable lands o:f large landowners 

. ' 
12 in su·ch District made subsequent to the execution of this contract 

•.J.J and to inform the United States concerning ~he sam~. 

' (g) A true copy of this contract, of each recordable 

15 contract executed pursuant to this a.rticle and Articles 19 and 21 

/ 

lt hereof, and pf Each appraisal ~de pursuant thereto shall be furnished 

1.7 to the ··-respect.iv~ District by the Unite_d States and shall be l'llaintained 

J.o on file in ·the office of s~id District. and like copies in such offices of the . . .. . 

19 Bu.reau ·of Reclamation as'ma.y be desip;nated by the Contractinr-, Officer 

20 a;nd shall be ma.de available for examination durine the usual o.f.fice 

21 hou~ by all persons who may pe interested therein . 
' 

' 24 
'Article 20(e) 
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EXCES!'l LANDS 

21. (a) As -used. herein., thi, term "excess landi1 means tha.t 
. ;. 

3 part ~r the .irrigable land in excess of one hundred a.nd sixty (160) 

4 

5 

a.ere~ held· within t:hc:: area se~e·d . . 
·, 

' in the benefi-d&l ownership . of any 

. . 
I • • 

by ~ Diatrict anl 'i.ts ·•~bc:•ntractora 
I . 

singl~ peraou; whether a natural peraon, 

9 a cprpor.tion, or tha_beueficiary of a truat, appr9Y.ed by the Contra~ting 

7 Officer. With reap act 1:0 land he.lei .in co-owuenhip, such u ~ t.en,.ucy in 

8 

9 

10 

. . 
c~n, joint tenancy, or coamunity proparty, the beneficial ownership of. 

each e6-ow.ner sh.all be that fraction of the total. acreage held ·in . . 

co-o-wnership which equals -the co-owner's. fractional interest therein. 
. / 

ll The term 111.arge landowner" means an owner of excess lands, and the_ 

12 term "nonexcess la.nd" means a.11 irriga.bie land within each District 

13 -wh.:i.ch is not excess land as define~ herein. 

14 (b) Each l~rge landowner as a condition precedent to the 

15 . right to receive -water made available pursuant to this contract ~or 

16 any of hl.!'l excess lands shall: 

17 

18 

19 

20 

2l. 

(l) Before. any New Hogan water is furnished by c:.he 

Distric~ to hts axces~ .land, execute~ valid recordable ·co~tract 

in form pr~scr~beu by the Unit ed States, agreeing to the pro- . 

visions containe1 in this article and Articles 19 and 20 hereof 

and agreeing to dispose of his excess lands in accordance there

with to persons who c~n take title thereto as non'e:x:cess land as 

2.S 
Article 2l(a)(b)(l)--
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. herein provided. and at a price not to exceed the approved1 

appraised value of such excess land and within a period .of 

·ten (10) years af~er the-date of the execution of said 

recordable , cont~.~ct and agreeing further th.at if said land 
. :... ,., 

is not so disposed· pf 'Within said per.iod of ten (10) years, 
.. ' : ' ' . . ;, . 
the Se~retaey shall have the powe~ to dispose of s~ili l and 

at the appraised ·~1ue -ther.eo.r fixed as provided herein or slleh 

lower price a.a may be approved by the owner of such land, subject 

to the same conditions on beha.ll' of such large landowner,; and 

each Di;strict agrees that it will refuse to furnish said water 

... to any 'large landowner other th.an for his none:x.cess lands until 

such owner meets the conditions precedent he~ein stated; . and 

(2) Within thirty (30) days after the date of not.ice 

from t~e t'niteci States requesting such large landowner to 

designat e his irrigable lands within a District which he 

desires to designate as nonexcess ' lands, file in the office of 
' ' . 

such District, 
1
in duplicate, one copy thereof ~o be furnished by 

s~id District to the Bureau of Reclamation, his written designation 

and description of lar-ids so i:relecteq. to be nonexcess lands and 

upon f~ilure to do so the District sh.all make such' de!ignation 
. . 

and ma.U a notice thereof to such large landowner, end in the 

event the District fails· to act within such per~od ot. time as 

26 
J 
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the Contracting Of£icer considers reasonable, . such designation 

will be ma.de. by ~he Contract~ O!ficer, who will mail a notice 
.• 

thereof to the District and the large landowner. The large 
I ' o • • 

lando'Wner shall:: become bound by any ~uch action on the pa.rt · of 
. ' 

the District. or th·e Contracting Officer and the Di~trict will. ,, 

furnish said water only to the ~and eo deeignated to be nonexcess 

lan<i. .A large la.n40wner ma"S' with the co?l.!ent of the 9ontracting 

orricer designate land o~her than that previously designated a.s 

nonexcess land: Provided, Tha.t an equ.a.l acreage of. the land 

previou~ly designated as nonexc~ss, sha:q., upon such new 

·.designation, become excess iand thereafter !Ubject to the 

provisions of this article and'. J.rt.icles 19 and 20 hereof and 

. shall be described in an a.mendment ·of such recqrdable contract 

as may, ~ve been execut~ by the large la.nd~wnel: 1 in the same 

l'll!.nner as i.f such land had been exc;ess land at the time of 

the original designation • 

. REPEAL OR AMENDMENT OF FEDERAL RECLAMATION LAWS 

' . 
22 • . In the event that the Congress of the United States repeals 

the so-ce.D:,ed ~xcess land p;ovisions of the Federal reela.l!eti~n laws, 

Articles 19, 20, and 21 of this contract will no longer be of any !orce 

or e!fect, .and, in the event that the Congress a.mends ~he excess-land 

provhs~on or other provisions of the Federal. reclamation la-ws, the 

27 --Article 2l(h)(2) 
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United States agrees, at the option of the District;i , ' to negotiate 

amendments of approp~i~te •a.r.ticles of this contract, a.11 consistently. .. 
with ~he provisions C?f such amendment . 

WATER .ACQUIRED B:tDISTRICTS OTHER THAN FROM THE UNITED STATES 

23~ .' (a) . ' 
The pr9visions of tnis contract shall not . be applicable 

I 

to or affect wa.ter or "Water rights now owned or hereafter acquired by 

~he Districts or lando"Wners within the Districts other tha.n from the 

United. States. Water furnished pursuant to the terms of this contra.ct 

ma.y be trans~rted by means of tne sa.ni~ facilities as water now avail

abie or which may beco;me ~vailable to the Districts or landowners 

within the _D~stricts other than pursuant t~ the terms of this contract 

i£ the Contracting Officer determines that such mingling is necessary 

to avoid a duplication of facilities; and not-..p.ths~anding such mingling 

o~ -water, the provisions of this contract shall be applicable to the 

quantity of water furnished to the Districts pursuant to the terlllS 

hel"eof, and such mingld...n~ of water shall not in any manner sub j ect to 

the pz-:ovisions of ·this contract t~·e quantity of water a'cq~ired. by or 
u 

available to the Di~tricts or landowners within the Districts other than 

from the United States • · 

(b) With respect to the facilities or portions thereof in 

which mingling is permitted as provided in subdivision (a) hereof, 

the Districts shall take or cause to be ta~en such action as ·My in 

28 --Article 22 · 
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the opinion of the Contracting Officer be necessary to assure that 

the quantity of. wa.t8r fu...-nished by the United S~ate, during each 
.• 

24-hour period will be d·elivered by the Districts only to lands 
••, ~ 

eligible to receive t _he same under Articles 19, 20, and 21 herein-! 

' ' . 
The Districts shall. be deemed to be in breach o:f this ar't,icle- and 

Articles 19, 20, and· 21 of this contract if at any time ther~ is 

furnished t'1 exce•• landa not covere4 by recordable ~ntracta 

and served by the facilities or po~ions· thereo-f in which mingling 

' ' 

is pertnitted, a qnantity of wat er which i s greater than that which the 

District or la~owners within the Districts have- introduced int~ said 

facilities fro~ the supply availabie other than pursuant to ·this contract • . 

CONTINGENT ON APPROPRIATION OR ALLOTMENT OF FUNDS . 

' ' 
24. The expenditure of any money- or, the performance of any 'Werk 

by the United State~ hereunder which JnaY require appropriation or· money 

by the Congress or the allotment of· funds shall. be con'tingent upon . such 

appropriation or allotment being made. The failure of the, Co%18ress so 

to appropriate funds or the absence of a:ny allotment of .funds shall not 

. ' 
relieve the Districts · from a't'fY obligations then accrued under this con-

tract and no liability shall accrue to the United States in case, such 

funds ere not appropriated or allotted. 

29 •-Article 23.(b) 
Art.icl• 24 
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0 FFI CIALS NOT TO BENEFIT 

25. (a) No ~ember of or Delegate to Congress _or Resident · 
' ' 

Commissioner shall be admi.tt.ed to any share or pa.rt of t his 

' contract or to ?,nY benefit that rna.y ·arise therefrom. This 

restriction shall not be construed to extend to this contract. 

if .:nade wit~ a co~ration or company 'for its general ben~fit. 

(b) No official of the Districts shall r eceive· any 

benefit that may arise by reason of this contract other than as a 

landowner within the Distr~cts and 1n the same manner a.s other .. 
landowners within the Districts. 

NOTICES 

26, (a) A:rry ?otice authorized or requir~ to be given to the 

United States shall be deemed to have been given '\tih~n mailed, postage 

pre~d, or delivered. to the Regional Director, Region 2, Bureau .of 
. ' . 

R~cl?Jna.tion; .2800 Cottage Way, Sacramento, California 9.5825, Arry 

notice ~uthorized or requir~ to be given to the ·Districts shall be 

deemed to have been g~ven -when mai led in a postage-prepaid or franked 

· ·envelope or delivered to: 

. I 

(1) Stockton and East San Joaquio Water Conservation 

District, ?ost Office Box 5157, Stockton, California 95205i and 

(2) Calaveras County Water District, Post Office Box 8i6, 

San Andreas, California 95.249. 
t 

30 
Article 2.5 
Artie le 26(a·) 
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(h,) The designation of the addressee or the, a~dre,s given 

above may be changed by_ ~otice given in the a.me manner as provided 
I 

in this article for ~:her notices. 

(c) This article sh~ll not preclude the . effective service 
'i!J• ' 

of any .uch notice or announcement by other means. 
\ . . 

ASSIGNMENT LlMITE~--SUCCESSClRS AND ASSIGNS OBLIGA.'I'ED ' 

27 . : The proviaions of thi~ co~i:tract shall apply to and bind the 

•~cceasors and assigns of the partiea hereto. but no a1signment or 

9 tranafer o.f thia contract _or any part or interest therein ahall be 

10 valid until approved _by t ·he Secrata~. 

l1 

12 
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19 

20 

21. 

22 

B.EME.I)liS UNI>i:R CON'l'RAC'l' NOT ~LUSlVE--WAIVEfl.S 

_ 28. • Nothing cont"ained in thia contract ah.all be cona,trued aa in · 

any &:canner abridging~ limiting, o·r depriving th• United States of any 

meaua of enforci~g any remedy, either at law 0: in ' ~guity, for the 

breach of any of the proviaions hereof which it would otherwisa have. 
I 

A.ny waiver .,a~ any ti.ma by ei·tbe-r party to this ecntract of Ha right.11 

with reapect to a default, ·or any matter arising in conneetion with 

this contract, Srlclll not b• deemed to be a waiver with respect to any 
' . 

subsequent default or matter. 

\ 

31 

.Article 26(b) - (c) 
~ticle 27 · 
Article 28 
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DETERKINATIONS 

29. (a) Where the ter!llS of this contract provide for action to 
,' 

be based upon the opinion or deterrnina.tion of ei.ther party to this 

co~tract, whether or ~cit stated to be conclusf~e, said terms 'shall 

not be construed a.s permitting such action to be predicat~ upon 

. ' 
arbitrary, capricious, or unr~a.son:1ble opinions or det.errninations • 

(b) In the_ event the Distriqts que.:stion any factual 

determination ma.de by_ a repreaeAtativa of tb• Sec:etary aa required 

' 
in the admilrl.stration of this contra.ct, any findings,- es to the facts 

in dispute therea::ft'er ma.de by the Secretary- shall be made . only after 

consultation with tpe Boa.rd 0£ Directors of each J)i&t-cfct. 

(e) E~cept as otherwise provided herein, the Secretary1 s 

decision on all questions of fa.ct arising under· this contract;, shall 

' be conclusive and bU1ding upon the parties hereto. 

ASSURANCE RELATING TO VALIDITY OF CONTRACT 

30. Promptly after the exec,ution and delivery oi' this contract . 

each District shall r~le and prosecute to a final decr~e, inc~udiT'lf, 

any appE!al therefrom to the ni~hest court of the State of California, 

in a court of compete~t ,1uriso.iction a special pl"ooeeding for the 

,;u~licial exaJ11ination, approval, and confirmation o.f the proceedir.p,s 

~ad for the organization of the District and the p~oceedings of the 

District ts Board of Directors and or the District leadi~ up to anrt 

.32 
A-rticle 29 · 
Article 30--
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inclucii.ng the ma.king of this contract and the validity of the pro

visions hereof; and this contract shall not be binding on the United 

States until each District is orga.nizati?~ and prooeedings· and _this 
:... " 

contract shall have been .so confirmed by a court of competent juris-

diction or pepding appellAte acti_on in. any c~urt. if gr~und'.':('or appeal 

be la.id. The Districts shall furnish to the Contracting Officer 

certified copies of such decree and or, all pertinent supportinp, 

documents. 

TITLE VI, c'IVIL HlGHTS ACT OF 1964, 

31. (a) The Districts hereby agree that they ;.d.ll comply with 

Title Vl of the Civi1 Rights Act of 1964 (P.t. $8-352) and all require

r.tents imposed by ~r pu~uant to th;e Department of the Interior· 

Regulation (43 CFR 17) issued pursuant to that title, to the end that, . . . 

in accordance with Title VI of that Act and the Regu;lation, no person 

in the Urtited_States shall, on the ground of race, color, or nationa~ 

origin be excluded fpom participation in, be denied the benefits of, 

or be other'lilise subjected to discrimination under any program or 
- . 

activity for which the Districts receive financial assistance from · 
I 

the Bureau of Reclamation and hereby give assurance that they will 

i.mn:ed.iately take any measures · to effectuate this agreement. 

(~) 1f an! real property or st?'Ucture thereon is provided 

or improved with the a.id .oi' Federa.l financial assistance extended to 

33 
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Article Jl~a) - (b)--
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' ,, 

the Districts by the Bureau o! Reclamation, this assurance obligates 

the Districts, or in the case of a.n:y transfer of such property, any 

transferee for the period durinR which the real property or structure 

1 

is used :for a purpose 1;:lYolving the provision o! similar services or 

benefits. If any personal property is so provided, this assurance 
.. . 

obl.iga.tes tl)e Districts for the period during which they retain 

o-wner~hip or possession of the property. · In all other cases, this 

assurance obligate~ the Districts for the period during which the 

Federal financial assistance is ext.ended to them by the Bureau of 

Recla.ma.tion. 

---' (c) This assurance is given in consideration of and for 

the purpose of obtaining any and a11 Federal grants, loans, contracts, 

property, discounts, or other Federal financial assistance extended 

after ~he date hereof to the Districts by the l3ureau of Reclamation, 

. . 
including installment pa,yments after such date on account of atrange-

ments for · Federal financial aesi'stance which were approved before such 
. . 

date.. The Districts recognize and agree that such Federal financial 

assist~ce will' be extended i~ re11ance on the representations a.nd 

a,igreements made in this assurance~ and that the United States shall 

reserve the right to seek judiciaJ. enforcement of this assurance. This 

assurance is binding on the Dis_tricts, ·theil7 successors, t:r:ansferees, 

and assignees. 

34 --ATticle 3l(r) - (c) 
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EQUAL OPPORTUNITY 

' 32. During the per!'orma.nce of this contractt the Districts ,. 
agree B.3 i"ollows : 

I• 

· (a.) · The· Districts. ,will not dia.criminate a.ga.inst any 

' employee or a.ppl.ic~t _for emplo~ent bec·s.u.se of ra.ce.,._.,_color, 

re).igion., sex, or national origin.. The Districts will take 

a!firma.tive .action to ensure that applicants ar~ empl~red, 

· · pld that employ~es · are tl:'eat.ed. during . employment> ~ thout 

regard to ~heir racei, col-or, relig:iion, se:x:, or national 

origin~ Such action sha.ll include, but not be limi:t.ed to, 

the following: Employment, upgrading, demotion, or .transfer; 

recruitment or recruitment advertising; layoff or ter~natiqn; 

,;-ates ci,f pay or other ·forms of compensation; and selection 

for training, including apprentices.hip. The- District·s agree 

to post in conspicuous places, available to employees and 

applicants for employment, notices to be provided by tne 

Contracting Officer setting for~h the provisions of this 

Equal Opportunity clause. 

(b) The Districts will, in a.11 solic·ita.tions or 

advertisements for employees placed by or on behalf of the 

Districts 7 state that all qualified appli,eants will receive 

consideratio~ for employment without regard to race, color, 

religion 7 sex, or national origin. 

35 Article 32(a) • (b) 
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(c} The Districts ldll send to each labor union or 

repr:esentative o! workers with 'Whioh . they have a. collective · . . .• . ' 

·bargaining agreement or other contra.ct or understanding, a 

notice, to be proy:lded by the agency Contracting Oi'~icer, 

I • 

advising ·the labor.~on or workers' repreeent~tive of the 

Districts' CQmmitments unde; this Equal. Opportunity clause.~· 

and· shall post copiee of the notice in COMpicuous places. 
. . 

' available to employees and app~cants !or employment. · 

· · .. ' (ci) The Districts. will comply 'With all provie~ons 

., 

of Executive Order No. ll246 of September 24, 1()65, a• ame.ndedJ 

S.cret~ of Laber. 

(e) The Districts will i'urnieh all information and 

reporta nq~irad by aaid ixec~tive Order and by the nlea> 

replatioaa, a.Del order• of tla• S.c:•t~ry ,'of Lab•Ji,, or 
I 

p11r~Dt t~reto~ aA_d will panait accua to tbeir book.a. 

Ncor", and ac.couata by tbe eoiitnc:ttug agenc.y an~ the 
. . 

. ·- --·- . - · - . -
a.~r•ta:, of ~bgr for purpo••• ·of iAveatigatioA tQ 

. 
a~:t.aiD c.ooplia.ne• with aucb rulaa, regYlatio~a, a.nd 

(r) In the event or the Districts' nonco~ee ':dth 

the Equal Opportunity cla~es of this con~r act or with MY 

Article 3 2(c:) - (f)--
36 
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EQUAL OPPORTUNITY 

· 32. During the performance of this oontract1 the Districts 

agree as .follows : 

(a.) · The· Districts will not dis.erimina't;e against ar,y 

' employee or a.ppl.ic~t _for emplo¥711ent because of ra.ce, ... color, 

religion, sex, er national. origin. The Districts v.ill take 

af.firma.tive .a.ction to ens'Ul"e that applicants are emplored, 

· · ~d that emplo;r~es · a.re· t7:ea.ted. during employment,. \IP-thout 

regard to ~heir race, color, religion, se:x:, or na.tion4 

origin; Such action sh,a.ll include, but not be limi:t,ed to, 

the fol.lowing: Employment, upgrading, demotioriJ or .transfer; 

recruitment or recruitment advertising; layoff or termination; 

rates of pa.y or other ~orms of compensation; and selection 

for training, including apprenticeship. The District·s agree 

to post ~n conspicuous places, available to employees and 

applicants for employment, notices to be provided by the 

Contracting Officer setting, forth the provisions or this 

Equal. Opportunity clause. 

· (b) The Districts will, in· all solioitations or 

advertisements for employees placed by or on behalf of the 

Districts> state that all qualified applicants will receive 

consideratio!'l for employment without regard to race, color, 

religioh1 sex, or national origin. 

35 Article 32(a) - (b) 
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(c)- The Districts v.Ul· send to each labor union or 

repr:esentative o! wol;kers with "1hich .they have a. collective · ,. . 

·bargaining agreement or other contract or understanding, a 

notice., to be provided by the agenc;r Contracting Ot~ieer, 

I • • 

advising ·the labor. union or workers I represent~tive of the 

Distriets' conmrl.tments und.el' this Equal. Opportunity clause·,· 

and· s~ post copies of the notice in conspicuous places . 
. . 

I 

available to empl.oyees and appµcants :for e:mployinent. · 

· ·,. · (d) The Districts will comply ·,d.th all provisions 

., 

of Execut~ve Order No. ll246 or September 24, 1965, a1 ame~ded• 

&Dd af tba nil••• regulation•, aad relavaDt o~dera of the 

(e) The Districts \dll i"urni~h all information and 

~•port■ nq11ired by' .said iza~vtiv• Order and by tb• rul•a, 

replatioaa., a11cl orCMra of tb• S.c::at~ry .'of 1.abD%'., or 
I 

, pu:rau.aQt ~reto., AA~ wi 1l p•~it a~cu• to their book.a. 

ncord9, and accouaca by tbe coacr.ictiug agency and tba 
. . 

• • • • --•- I - • .. • -• 

S.crcta:y of Labor for purpo••• 'Of is:iveatigatioi:a to 
. 

a.ca:tain eoctplianc& with auch ru~••• regulatio~•, ud 

ordera. 

(~) In the event or the Di,tricts 1 nonco~ee ~th 

the Equal Opportunity- cl.a~es of this con~raet or with any 

Article J2(c) ~ (f)--
36 
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,• "' . .. . . \ .. 
'• , 

of the aaid rule•, regulation&, or orders, this contract 

may be caQceled.. terminated, or . suap·ended, in whole or in 

part, and th• 01.atrict& declared ineligible fer furtber 

Govenaent contracts in accordance with proced~rea authorized 
.. 

in said Xxecuti~; Or~r, and 5u.ch other sanctions may be 

1mpos6d and rem•dies invoked a& prov~d•d in aaid E~~cutive 

Order, ·or by ~l•, regulation, or ordar of tbt Seeretary 
. }, . ' \ 

of Labor, or as ~tb&rwiae provi~d by law. . . . 
(g) Tb• ~1strictJ will include tb. p:ovi11ona ~f 

aubdivi&iou. (a) t.b11o'ugli (1) in every aubcontnct or purcha-se 

order ·uuleaa •:tempted by rulea, regulation1, or orders of the 

Secretary of Labor 1a1u.•d purauant to aactioa 204 ~f aa-id 
. . 

!x&cutive Order so that auch proviaioDI will ba bindiDg upon 
-,. 

it,ach 1ubeontract0r or vendor. The Districta rill take aucb 

action ·witb re,pect to any subcontract ·o~ purcbaae order aa 

the contracting ag&nc:y may direct .aa· a ~an, gf enforcing 

sue~ provision,, including aanction• for noncompli~ea, 

, 

Provided, howavu:-, That in the event the Di1tricta b•come 1·nvclved· 

in, o·r a?'e tbreate~•d with, : litigatioA with _,. subcontractor or . : 

vendor•• a r~•ult of auch direction by the contracting agency, 

the ~iatrlct, Q&T request t.be United Statea to enter into auch · 

litigation to ptotace tM intit'eat, 'of th• United States .• 

37 
-•Article 3 2( £) (g) 
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RULES .AND REGULATIONS 

The Secretary reserves the rlght · to make, after co115uJ.ta-
:· 

ti~n 'With the Districts, such ru1e~ and regulations consistent with · 
. ':· ,.. .. . ' 

the provisions of this contra.ct, the laws o;f the United States and . . . . . . 
• '"! • 

the State· of California; and to add to or to modify them ,as my be . . . . . 

dee.t:led: proper and necessary to ca.rt7 out this contra.ct., a.nd to . 

supply necessary details of ±ts a&.minietration· wru.ch are not covered 

b7 express provisio~s of this contract. The Districts agree to 

· observe such rules and reguJ.e.tions. 
I 

DISTRICTS TO MAKE OPERATING AGREEMENT 

34. Prior to the execution of this contract the Districts 

shall enter into an operating agreement providing, among other 

things~ for the division between tAe Diatrict• of ·tbe ~~v HogaD 
/ 

water and the payment oi' the costs bec'otning due pursuant to. this 

contract. Such agreement shall be in accordance ~~th the terffi!l . . 

and· conditions of· this contract and- shall be subject to approval 

by the Contracting Officer prior to execution. · 

38 
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IN \i/lT!iiSS Wl:l..li.EOl, the parties have e::u~u.ted tbia 

.cont:a~t the day and year firat herein written. 

(S&Al.) 

•, . ,.". · . .,;, 

' ' 1"' I\._, ..... 

t' 
By if'i 

: I 

, 4. I ·-
Pates.ii -f/ilr j )f f''-1_, ··; I \ t 1 /() 

' ' I I 
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RESOLUTION . NO. 1255 

RESOLUTION OF THE BOARD OP OIRECTOP.3 OP THE 
CALAVERAS COUNTY WATER D!r-TRICT 

A;)THORIZING EXECUTION OP' CONTRACT BETWEEN !!.'HE 
UNITED STATES OF AM.ERICA AND THE STOCKTO~I le EAST SAU JOAQUitl 

WATER CONSERVATION DISTRICT AND THE CALAVERAS COUNTY 
WATER DISTRICT PROVIDING FOR REPAYM.!:':NT AND 

CONSERVATION USE OF NEW HOOAN PROJECT 

WHEREAS, th~re has been presented to this Doard a 
• , .. 

proposed "Contract Between the United StatGs of America and 

Stockton & East San Joaquin Water Conservation Distri~t and 

Calaveras County Water District P~oviding _tor Repa~~ent and 

Coneervat~on Use or New Ho,ISan Pro)ect Numbered R. O. Drart 

7/5-1970, Rev. W.O. 7/20-1970, Rev . R.O. 8/13-1970»; and 

WHEREAS, said contract has been a~proved by the 

United States Department or the Interior a1,d the Corps or Army 

Engineers ; and 

WHEREAS, the Secretary Manager of this D1str1ot: 

reoor.imenda that said Contrect be approved by t his Boord and 

tpat the PreeiOent and Secretary of thia District be authorized 

to exeoute 5a1d Con1>1;-act on behalf or this District; · 

NOW i THEREFORE, BE IT RESOLVED·: 

That said Contract is approved and the President and· 

Secretary or this District are authorized and directed to execut~ 

said "Contract Between the Unit e d Sta,tes or America and the 

Stockton &. Ea_&t San Joaquin Wate r Conservation D1!!tr1ct and 

Calaveras County Water District ProvicUne for Repayme~t and 

Conservation Use or the New Hogan Project II on behalf or this 

District. 

PASSED AHD ADOPTZD this 19th Clay or, August 1.970, by the 

t'oliow-ing vote: 

AYES: Directors Irvin Tanner, Elliott Mccombs, Oliver Turner, 
Kenneth Mitchell and William Hart 

NOES: None 

ABSENT: None 
CALAVERAS COU~"TY WAT~ DISTRICT 
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UNlTtt> STATES 
OEP'A.RTMENT OF THE INTERIOR 

BURE.AU OF RECLAMATION 
New Rogan Projectt California 

l.O. Draft 10/16~1987 

Contt'act Mo. 
14-06-200•5057 A 

A.mendatory· 

AMENDATORY CONTRACT AMONG THE UNITED STATES OF AMERICA, 
STOCKTON EAST WATER DISTRICT AND CALA.'VERAS COUNTY WAn;R DISTRICT 

PROVIDING FOR REPAYMENT AND CONSERVATION USE OF NEW BOGAN PROJECT 

THIS AHENDATORY CONTRACT• 111ade this ..2.r&i-ay o,f,l'tl,(e,A_, 19~ 

betwee.n the UNITED STATES OF ~RICA, · hereinafter re·ferred to as the 

United States, represented by the Contracting Officer executing this 

amendment; and STOCKTON EAST WATER DISTRICT AND CALAVERAS COUNTY WATER 

DISTRICT hereinafter referred to as the Contractors, 

WITNESSETH, Tbat: 

EXPLANATORY RECITALS 

WHEREAS, the parties have entered into a repayment contract, 

dated August 25, 1970 and identified as coctract No. 14-06-200-5057A, 

as am~nded, which provides repay,nent and conser~ation use of New Hogan 

Dam and Reservoir aod· is.hereinafter referred to as the repayment 

coutracc; and 

w1iEREAS, pursuant to Section 212 of Publi~ Law 97-293 the 

Reclamation Reform Act of October 12, 1982. the Contractors' water 

s1:1pply from the abovestated reservoir is e•xempt from the provisions of 

Federal reclamation law; and 

1 



WHEREAS. the Contractors desire to amend the repayment 

contract to reflect the intent so stated in Section 212 of Public Law 

97-293; 

NOW, THEREFORE, in consideration of the ~utual •~d dependent . 

stipulations and covenants herein contained, it is mutually agreed by 

the parties hereto as follows: 

1. Tb~ following c~anges to the repay,rient contract between 

the United States and the Contractors, shall •be effective co111mencing 

October 12, 1982. 

2. Artides 19, 20, 21 and 22 of the repaymen·t contract 

and all references to such articles in other articles of the repayment 

contract are hereby deleted in their entirety. 

3. Nothing in this amend atory con.tract shall terminate, 

cancel or aff~ct any sales of land heretofore made under recordable 

contract. 

4. Except as herein amended, all provisions of the repay,zient 

contract shall remain in full force and effect. 

2 
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IN WITNESS Wl!':REOF, the parties hereto b&ve siined their 

names as of the day and year first above VTitten, 

UNITED STATES OF AMERICA 

~ 6CTlfliY~ l ~-- egi.ona. i.re~tor • 1 - ac1 1c eg1ou 
!ureau of Reclamation 

STOCKTON-EAST WATER DISTRICT 

»4f~-Ll~ 
Pr i ot • 

(SEAL) CALAVERAS COUNTY WATER ~!STRICT 

Attest: ~--- ,...-, 
By ~ ;u,L;.L 

President · 
Secre~ary' · · 
CORP20 
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RESOLUTION NO. 87-160 

WHEREAS, the Bureau of Reclamation has proposed amendments to the 

contract for New Hogan Water to delete those sections relating to owner

ship or pricing limitations of Federal Reclamation Law. 

BE IT RESOLVED that the Board of Directors of CALAVERAS COUNTY WATER 

DISTRICT does hereby authorize the execution of the 11 Arnendatory Contract 

Among the UNITED STATES OF AMERICA, STOCKTON EAST WATER DISTRICT and 

CALAVERAS COUNTY WATER DISTRICT Providing For Payment and Conservation Use 

of the New Hogan Project." 

BE IT FURTHER RESOLVED that the President is hereby authorized to execute 

said Amendatory Contract. 

PASSED AND ADOPTED this 10th day of December , 1987 by the 

fo 11 owing vote.: 

AYES: Directors Clark, Johnson, Neilsen, Gleason and Queirolo 

NOES: None 

ABSENT: None 

CALAVERAS COUNTY WATER DISTRICT 

~ :7 ~'0 I '1/ 
,,:..,_,,.;' -·.. / . .:-;. _,. ~, .-<- .1' ,:- ,- ~ ,,., --=-~;~.._. 

__ ,,,,. . ~ f - -· . ,.-t..;.:...:.,;-_....-~.,- ::,,.,, 

President 

ATTEST; 

Secretary 

\' 
I 
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~ h:.r\t\ l 1 1988 

•l1,~ ....... ~ ,..,,· -_·_·_ ·~--: ~-~;-z 
-.... _ ......_,_ 

·--
RES:UJTICli <6 '!BE FM»BD '6 1>Ill8CTOBS 

OF S'IUXrt.11 &AST WilKR DISTBicr 
t--- •-----

~ 87-88-3. 6 

RESOLOTION AUTHORIZING SIGNATORES 00 ~ TO CONTRACT 
FOR USE OF NEii BOO.AN W~TER 

WHEREAS, on February 16, 19B8 the Board or Di.rectors of Stockton 
East Water District adopted tbe Ameodator-y Cc:ctract Among the 
United States or America, Stookton East water Distr:iot and 
Calaveras Colmty Water District Providing For Repayment And 
Conservation Use of New Bogan Project; and 

' 

WHEREAS, tbe United States of America. bas requested tbat 
signatw-es on the .Amendatory Contract be authorized by Resolution 
or the Board of Directors of Stockton East water District; 

NOW, THEREFORE, BE IT RESOLVED, that tbe Board of Directors of 
stockton East Water Di.strict appl'C?v~s and authorizes the Board 
President and Secretary of the Board to execute and sign tbe 
Amendatory Contract approved at the February 16, 1988 Board 
meeting. _ 

.PASSED AND ADOPTED by the Board of Directors of Stockton East
Water District at a regular meeting held oo March 15, 1988, by 
the following vote: 

.J_ __ 

AlES: Solari, Dondero, Laven, Bozzano 1 MacNear, Huckins 
NOES: Tone 
ABSENT: None 

EDWARD M. STEFF , Se~, ...... 
Stockton East Water District 

-.. __ 

M • . HUCKINS, President 
on Ea.st Water District 



RESOLUTION NO. ~,-~~-ib 

SECRETARY'S CERTIFICATE 

I, EDWARD M. STEFFANI, Secretary of the Board 
of Directors of the STOCKTON-EAS~ WATER DISTRICT, 
Stockton, California, do hereby certify as follows: 

The foregoing is a full, ~ue and correct 
copy .of a resolution duly adopted at a Regular Meeting 
of the Board of Directors of said Dist~ict duly and 
regularly and legally held at the regular meeting place 
thereof on March 15 1 19 8 8 · , o; which 
meeting all of the members of said Board of Directors 
had due notice and at which a majority thereof were 
present. 

I have carefully compared the same with the 
original minutes of said meeting on file and of record l 
in my office, and the foregoing is a full, true, and 
correct copy of the original resolution adopted at said 
meeting and entered in said minutes. 

Said resolution has not been amended, modified, 
or rescinded since the date of its adoption, and the 
same is now in full force and effect . 

(SEAL) 

.--r-...""Q..J= FAN I 
Secretary of the Board 
STOCKTON-EAST WJ.\TER 01ST 

' 
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MEMORANDUM .OF UNDERSTANDING 

BETWEEN 

CALAVERAS COUNTY WATER DISTRICT 

AND 

I STOCKTON EASt WATER DISTRICT 

. . 

. WHEREAS; on August 25, 7970 Calaveras Coun.ty ·water Distr:ict, (Calayeras) 

and S.tockton East Water District .(Stockton)· entered into a c;o~tract with the 

United Stcttes of America providing ·for repayment and conservation us~ of New 

Hogan Project; and 

WHEREAS, ·on August 25~ 1 1970 Calaveras and Stockton enter·ed into a contract. 

providing for the use, repayment and administration of water from the New Hogan 
. . ' 

Project; . and 

WHEREAS,' the New Hogan Project is operated· by the US Corps of Engineers . 

as a 'multi-pu~pose. res.ervO;rJor .recre•U~"• flood ~ontrjo/ ~nd conservation use; 

and . . . • . 
WHEREA?, contract between Calaveras, Stockton a~µ United States reserves 

a · storage basin of 15,000 acre feet for sil t_i_ng ~nd stor~ge of water for 

recreational and incidenta1 uses; and 

WHEREAS, the ·us Corps o_f Eng~neers thr9ugh 'the District Engineer has 
. . 

developed an operation~1 plan for the storage, regulation and release oft f1ood 

control waters; and 
,r, 

WHEREA~, · calaveras filed an App1ica~ion with th_e Fe'deral Energy .Regulatory 

Commission (FERC) for License to construct an electrical generating facility . 
. . 

) at New Hogan Dam; and 
,;. 

-1-



WHEREAS, it is the desire of Ca l averas and Stockton to maximize the 

combined conser~ation and powe~ generation pote~tial nf New Hogan and the 

Calaveras watershed. 

NOW, TI-lEREFORE, BE IT RESOLVED that Calaveras and Stockton are entering 

into this Memorandum of Understanding (MOU) to cooperatively pursue the greater 

use of water from New Hogan, to clarify the application of various contract 

terms, to resolve the conflict of the parties with respect to the proposed New 

Hogan Power· Plant Projec~ and to jointly investigate the availability and 

development of additional water. supplies. 

The Contract between Cal av eras and Stockton. provides for a di stril;,ution 

of the conservation yieJd based on a yield study prepared by M1,1rray, Burns and 

Kienlen dated May ·4, -1970. As a result of a study dated Novernber·_ 4, 1980 by 
. . 

Murray, Burns and K1enlen, Calaveras and Stockton wish to consider modification l 

of the parameters used to develop the original yield study and thus incr~ase · 
. - · 

the ·amount of water yield and assume risks which differ· from those on which 
''•,,-,....-,-----

the 1970 study was -based. In so doing, each party recognizes the need to 

protect and prov.ide for certain needs and therefore wish to define the ·minimum 
I 

delivery amounts which shall dictate the maximum reservoir drawdown. ~-

w....,~~~
f~Wi&G4-i:: I ~ft'lf.~11 ~~--

T~e parties recog_nite that certain contract provisions may be conflic·ting 

~ue to this MDU but agree that at such time as conflicts arise the.rJ>arties 

shal1 confer. to r·es61ve any confli~t in keepin~ with the concepts developed in 

. -2-
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j\ this MOU. With respect to 't~e provisions of Paragraph 5{A)(l) of the District's 

contract,. the definition of 11 P11
, project water,- shall be "Project Water, but 

in no ev~nt less than 71,100 acre feet". 

Stockton shall prepare and submit to Calaveras a revised Operatio.ns Plan 

which Calaveras shall in .g·ood faith review p.f'!d comme~t on·, and then the parties 

shall Jointly agree on a Final Operations Pla~ no l~ter than ·Decemb~r 31, 1982. 

This Plan may thereafter be modified by agreement of the .parties . 
I • • • 

Calaveras shai'l .review its ultimate use and buildup schedule set. forth in . 
' ' . 

said August 25, 1970 contract and shall submit a · revise_d u·se and bu:i]dup 

schedule to· Stockton for good faith review and comment by July J, 1983. 

· Ca 1 aver as · fi 1 ed an P.pp 1 i cation :for ~ i c~nse on October 13, .1981 with the 

Federal Energy Regulatory Commission (FERC) fo'r Project No. 2903-001, a propos-ed 
' . ' 

2.5 megawatt unit at New H_ogan Dam. · Stockton, on February 19, 1982',' filed a 

petition tQ. interv~De and a Notice of Intent to •file a competing application. . . . . 
. . . 

In recognition of the .desires. and interests expresse~ in this MOU, a~d 

i!T1]1ediat~ly upon mutual agreement between Ca.la.veras and Stockton· of this MOU 

or any modificati~n thereof, then Sto~kton agrees to withd~aw its petition, not 

fil_e. a competing appl,ication and to cooperate with Calaveras' efforts to develop 

and operate .the ·hydroelectric project: 

Stockton and Calaveras .haye a ~utual need for additional water supplie~ 

as· noted ab~ve; and -Calaveras has submitted to ·stockton a number of opt-ions for 

developing ~dditional water supplies within .Cala;eras County. The parties .agree 

that they s_ha11_ in·vestigate joint d~velopment of these options and.,jn so doing 

Calaveras shall provide to Stockton its records, maps .and_ other data regarding 

those option~. The parties shall then jointly consider the feasibility of . 

-3-' 
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pursuing in additional detail development of one or more of those alternative 

projects. It is further understood that if one party desires not to proceed, 

the other may do so independently . and will not be hindered or opposed by the 

non-participating party. 

PASSED AND ADOPTED by the Board of Directors of STOCKTON-EAST WATER 

DISTRICT on .the 15th day of June, 1982 by Resolution No. 82-83-07, . . 

STOCKTON-EAST WATER DISTRICT 

. '.',, · i : I I , 
ATTEST: ,_'· ·• .. , .·•,,, . • 

• I • • t • A ···~ ~--~ ·(ild;-· 
;; : '., · , . , . ,: : Secreta-ry 

I t , • • I , 

,, ', .'" ' •, .·' ', . ~ '.i, \ ·, ,•' ,, 
·• { . y ' . . . . . \ ~ 

· . ./ It ii\ . . 

.I"\ 
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/ Resolution No. 82-83-07 ( 

RESOLUTION OF THE BOARD OF DIRECTORS OF THE STOCKTON-EAST WATER 
DISTRICT RELATIVE TO ADOPTION OF THE MEMORANDUM OF UNDERSTANDING 
BETWEEN CALAVERAS COUNTY WATER DIS~RICT (CCWD) .AND STOCKTON-EAST 
WATER DISTRICT (SEWD) REGARDING THE PROPOSED NEW HOGAN POWER PLANT 
PROJECT AND RELATIVE TO · JOINTLY INVESTIGATING THE AVAILABILITY AND 
DEVELOPMENT OF ADDITIONAL WATER SUPPLIES 

WHE:REAS, . on August 25, 1970 Stockton-East Water .District (SEWD) 

and Ca,laveras, County Water District (CCWD) entered into a contract 

. with the United States· of America providing _for repayment and con-

. servation us,e of New Hogan, Project; and 

. . 
WHEREAS, on August 2 5 , ·19 7 O SEWD and CCWD entered in to a joint 

contract providipg for the use, repayment and . administration of 
' ' 

water from the New Hpgan Project; and · 

WHEREAS, ·.i't, is the desire of SEWD and CCWD to maximize the · 

~ons~rv~_~fon use· and · pow~r generation potential of New Hogan and 

the Calaveras watershed; an~ 

WHEREAS, it is the desire of SEWD and CCWD to enter into a 

Memorandum -of Under.standing to cooperatively pu~sue the greater 
' . . 
·use of. wat~r ~rom New Hogan, to clarify the application of varlous 

contract ·terms, to resolve the · confl.ict· of _the parties with .. respect : 

to 'the proposed New Hogan Powe~ Plant Project and to jointly investi

gate the· availability and development _of additional ~ater supplies. 

NOW, ,- THEREFO~ , BE IT RESOLVED', that the Board o~ Directors 
• I _ ,,,... 

of SEWD a:pproves' and adopts said t-:1-emorandum: of Understanding, 

J dated May 25, 1982. 



,. ..... 

PASSED AND · ADOPTED BY THE BOARD OF DIRECTORS OF THE 
STOCKTON-EAST WATER DISTRICT ON THE 15TH DAY OF JUNE, 
1982. · . 

ATTEST . 

(SEAL) 

. · eM~ fl c:la-cf r 
FERRY H. TAT, President 
B.oard of Directors 
Stockton-East Water .District · 

• 1 

District 

'(' 
)I 

i 
) 



}. SECRETARY'S CERTIFICATE 

... 

I, JAMES D. BEARD, II, Secretary of the Board of 
Dir~ctors of the STOCKTON-EAST WATER DISTRICT, . Stockton, 

· califo:cnia, do' hereby certi~y as follows: 

. ' 

. 'the . foregoing is a full, true and· correct copy 0£ a 
resolution dul.y adopted at a :Regular M_eeting of the Bo.ard of · 
Directors of said District duly and regularly and legally ·held at 
·the regular meeting place thereof on · . , . 
of which .meeting al1 of the members qf said Board of Direc~ors had · 

·· due notice and at whicb a majority thereof were present. i · . . . . 
' . . . . . . 

.. . :C have · carefully ·co~pared the ·s~e ·with' the. originc~i 
.minutes of said meeting on file and of record in my officer and 
the foregoing is a full, true, and correct copy of the original 

· resolution adapted at said meeting and entered in said minutes .. . · ·. . ' . 

) Said resolution has not been amended, modified, or 
' rescinded since the date of its adoption, and the same is now in 
fuli force and effect. · 

Pated: ____ ·.~-+-·/__._{_•~=-- +-·/8~·'2,-_· __ 

•, I• 

.... 

,, ' 

) 
'(SEAL) 

.• 

t • 

~~~~~~~~~:re 
JAMES D. BEARD, I:I 

Secretary of the ~oard 
O,CKTON-EAST WATER )?IS'l'RICT 
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RESOLUTION NO. 3441 

WHEREAS, CALAVERAS COUNTY HATER DISTRICT (CCWD ) and STOCKTON EAST WATER · 

DISTRICT (SEWD) entered into an ·agreement with the U.S . . Corps of Engin~ers 
I . 

on August · 25, 1970, for use.. of water out. -of New Hoga~ 'Reservoir, an·d also 

ente.red into an agreement jointly ·concerning use, repayment and administration . . . 
·. of .water from said New .Hogan Reservoir; and. 

~ WHEREAS, it is the· desir~ of CCWD and SEWD to maximize the combined 

conservation and power generation potential of New Hogan and the Calaveras 

·. watershed; and · . . 
' 

WHEREAS, ··CCWD and SEWD have hereby decided to enter into a Mem9randum 

or Understan9ing to cooperatively pursue the greater use of water from Ne~ l.. _ ... ~ 
Hogan; to clarify the application of various co.ntract ~erms, to res,olve · the 

' . . ' 

,., conflict .of the. parties with respect to th~ proposed New Hogan Ppwer P1ant 

Project and to"jointly investigate the availa~ility and developm~nt of 
' . 

additional water supplies • 

. NOW, THEREFORE , 'BE IT RESOLVED that the President of the Board of 

Director s of CALAVERAS CQUNn' WATER Dl~TRICT be authorized to execute said 

Memorandum of Understanding . 

PASSED AND ADOPTED ~his 10th day of June, 1~82, by the following vote: 

AYES: 
NOES: 
ABSENT: 

ATT.EST: 

Directors Queiro1o, Neilsen, Sisco and Silv~ira 
None , 
Director Johnson 

·' /-!:'-,' ,.,: ( .;/ /. ·') 
,' ,1.dt l (_, , .,{ l C( 

Secretary 
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Execution Copy 

August 25 , 1970 

CONTRACT BETWEEN THE STOCKTON ~ EAST SAN JOAQUIN 
WATER CONSERVATION DISTRICT AND THE CALAVERAS 
COUNTY WATER DISTRICT PROVIDING FOR THE g_g, M
PAYMENT, Mfil ADMINISTRATION Qf. WATER ~ THE ~ 
HOGAN PROJECT OF THE UNITED STATES. 

~HIS CONTRACT is made this 25th day of August, 1970, between 

the STOCKTON & EAST SAN JOAQUIN WATER CONSERVATION DISTRICT, a 

P?litical subdivision of the State of California , and the CALAVERAS 

COUNTY WATER DISTRICT, a political ·subdivision of the State of 

California . 

EXPLANATORY RECITALS 

!. 

The United States of America has agreed· that the two contract

ing parties herein may contract £or the water of the New Hogan Pro

ject, upon terms to be mutually agreed, provided that prior to the 

execution of any contract with the United States the two contracting 

parties herein enter into an operating agreement providing among 

other things for the ' division between the parti~s of the water frpm 

the New Hogan Project, the payment of the costs becoming due the 

United States under the proposed contract, and the appointment of a 

watermaster. 

II. 

The contracting parties herein, that is the DISTRICTS, have 

jointly raquested and reviewed a yield study for the New Hogan Pro

ject prepared by the United States Bureau of Reclamation dated 

August 1968, have sponsored for the i r respective eervice areas a 

study of water use and water rights on the Calaveras River _pre

pared by Murray, Burne & Kienlen Civil Ensinears datad February 7, 

1969, and have cauaed to be made an Operation study, and on the 

xx l. 
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basis of the information contained in those studies have appor

tioned the New Hogan Project water as set forth by this CONTRACT. 

I.!l. 

The parties recognize that STOCKTON DISTRICT may enter into 

a separate long-term contract with the United States for delivery 

of water from Folsom South canal to supplement the supplies avail

able to STOCKTON DI.STRICT under t h is CONTRACT, the Bureau Contract, 

and otherwise , 

rv . 'i 

The Bureau is authori;ed and is now constructing Folsom south 

canal pursuant to congressional authorization and said canal will 

have a hydraulic capacity substantially in excess of the require

ment·s of the service area in Sacrament o' and San Joaquin counties . 

Said excess capacity is anticipated to be used to convey water for 

the proposed East Side Division o~ the Central valley Project, the 

feasibility of which has been · repo r ted on by the Bureau of Reclama

tion and is now under review by the state of California . The parties 

recognize that when pnd if said East Side Division is authorized 

and cons tructed the CALAVERAS DISTRICT m~y be able to obtain addi

tional supplemental water supplies fro~ said Division. 

THEREFORE, IN CONSIDERATION OF THE TERMS AND ' CONDITIONS HEREIN 

CONTAINED, IT.IS AG~EED ~S FOLLOWS : 

1 . Definitions . . As used herein, the following terms shall 

have the stated meanings: 

1. (A) "accounting year 11 shall mean the twelve consecutive 

calendar months beg~nning April 1 of each year and ending March •31 

of the succeeding year . 

2 .. 

III to l (A) 
.x 

.... 
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l. (B) "agricultural water" shall mean Project Water used 

primarily in the commercial productiQn of agricultural crops or 

livestock, including domestic use incidental thereto, on tracts of 

land operated in units of more than two (2) acres. 

l. (C) "Articles" are preceded by an Arabic: . number; "Sub-

ariic:les" are preceded by a capital-case letter in parenthesis; 

"Paragraphs" are preceded by an Arabic number in parenthesis; "sub- · 

paragrap):ls" are preceded by a lower-c:::ase letter in parenthesis. 

' l. (D) "assumed water rights II shall mean the rights to the 

natural flow of the Calaveras River, including the pe~colation 

losses necessary ko deliver the water required to satisfy said 

rights as agreed upon by the parties in this CONTRACT. 

l. (E) "Bureau '' shall mean the :Bureau of Rec:lamation of 

the united States Depa~tment of the Interior. 

1. (F) "Bureau Contract~ shall mean a repayment contract 

signed by the DISTRICTS and the United States, 

l. (G) "CALAVERAS DISTRXCT" shall mean the. CALAVERAS COUNTY 

WA'l'ER DISTRICT. 

l. (H) "DISTRICTS" shall mean the CALAVERAS DISTRICT and 

the STOCKTON DISTRICT collectively. 

1. (I) "Folsom South Canal" shall mean the Folsom South ' 

canal of the American River Division of the central Valley Project , 

California. 

l. (J) "Ini1;:ial Delivery Date 11 shall mean January 1st of 

the year in which the Secretary of the Interior of the United States 

announces that water from the Folsom South canal is first available 

for delivery to STOCKTO~ DISTRIC~ unaer a long-term contract. 

l. (K) 11 irriga.tion season'' shall mean the. first seven con-

secutive calendar months of each accounting year, i.e., the pariod 

3, 

l(B) to l(K) 
X 
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extending from April 1 to October 31 of e ach such year . 

l. . (L) "M & I Water" shall mean Project Water other than 

agricultural water . 

l. (M) "New Hogan Project'' shell mean the New Hogan Project 

of the United States l ocated on t h e Calaveras River , in Calaveras 

County, California. 

1. (N) "Operations study" shall mean that study prepared by 

Murray, Burns & Kienlen under date of May 4, 1970 , a copy of which 

is on file in each of the DISTRICT offices. 

1. (0) "Pr oject Water" shall mea~ the total amourlt of water 

available to the DISTRICTS from New Hogan Reservoir each year under 

the Bureau contract less the amounts of water necessary to satisfy 

assumed wat er rights . Project Water may be determined by the fol

lowing formula: Pa D + Cr - We - w8 • 

1. (P) "Repayment Obligation" is the amount set out in the 

Bureau contract as the "total reimbursable construction allocation". 

l. (Q) "STOC:KTON DISTRICT" shall mean the STOCKTON AND 

EAST SAN JOAQUIN WATER CONSERVATION DISTRICT. 

l. (R) "wate'r entitlement" shall mean the percent of the 

Project water that each DISTRICT at a given time is entitled to in 

accordance with the provisions of this CONTRJ\CT . Any computation 

using this term shal~ be made using the water entitlement a s it ex

ists at the time of the computation. 

l. (S) "Wate:r:master" shi,.11 be as defined in Article ll 

herein. 

l. (T) {Letters) : 
,. 

l. ( T) (1) "AF" shall mean acre feet. 

l. (T) (2) ''Cc" shall mean annual diversions to CALAVERAS 

DISTRI~T, including We, from the cha~nel of the Calaveras River 

downstream from New Hogan Dam me.asured in 'AF. 

1. (T) ( 3 ) "Ccm" shal l mean the portion of Cc used as 

M & I water . 

4 . 
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(4) "Cr".shall meah annual diversions from the New 

Hogan Reservoir pool to CALAVERAS DISTRICT measured in AF. 

1. ( T) ls) "Crm Ii shall mean the portion of Cr used as 

M & I water. 

l. ( 'l') (6) "D" shall mean the annual releases from the New 

Hoga~ Reservoir Pool in 1\F measured' at the gage located on the Cal

averas River approximately 1/2 mile downstream from New Hogan Dam 

which releases are made pursuant to direction of the Watermaster 

(thus excluding spills and flood control releases), 

1. CT) (7) "P" shall mean Project Water as defined in Sub-

artic,le (0) of this Article. 

l. (T) (8) ''S" shall mean the quantity of water in AF 

available annually to STOCKTON DISTRICT determined by th e follow~ 

ing formula: S ~ D - C0 • 

1. (T) (9) "Sm" shall mean the portion of S used as M & I 

water . 

l. (T) (10) "We" shall mean the quantity of water in AF 

necessary annually to satisfy the assumed water rights within CAL

AVERAS DISTRICT. The parties agree that, subject to revision as 

provided in Subarticle 3(.A), said quantity of water necessary for 

CALAVEAAS DISTRICT is 350 AF, 

1. (T) (11) "Ws" shall mean the quantity of water in AF' 

necessary annually to satisfy the assumed water rights within 

STOCKTON DISTRICT. The parties agree that, subject to revision as 

provided in Subarticle 3(A), said quantity of water necessary for 

STOCKTON DIST~ICT is 12,650 AF. 

2, Payment of Obligations Under the Bureau Contract. 

STOCKTON DrsrRrcT, subject to the execution of the B.ureau Contract, 

shall pay the charges imposed by the Bureau contract. 

3. Determination of Project water. 

3. (A) It is agreed by the parties that initially tha sum 

of We and Ws shall equal 13,000 AF and that release of this quantity 

s. 
l (T) (4) to 3 (A) 
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annually from New Hogan Reservoir to the Calaveras River will 

satisfy the assumed water rights within th_e DISTRICTS. The amounts 
. . 

of water necessary to satisfy We an~ Ws shall be considered to re-

main constant for ten year periods , the first of which shall begin 

with the date of this CONTRACT. At any time after the expiration 

of a ten year period either DISTRJ:CT can req.uest that a redeter

mination be made whether either or both Wc or W
5 

should be changed 

to reflect changes in use of lands by 014ners having ~ights to use 

of t he natural flow of the Calaveras River under the law,s of the 

State of Ca l ifornia . If the DISTRICTS cannot agree on the changes, 

if any, to be made, . the issue shal l be submitted to a civil engin -

eer experienced in water matters and his decision shall be final. 

If the DISTRICTS cannot agree on e.n engineer, the matter shall be 

submitted to arbitration as set out in Article 12. ~fter any agree

ment between the DISTRICTS to change W0 or w8 , or both, or ~fter 

any decision rendered by a civil engineer or by arbitration as pro

vided herein, no new request for such a redetermination may be made 

by either DISTRICT unti l the expiration of the new ten year period 

commencing with the date of the preceding request for a redetermination . 

3. (B) Water shall be scheduled by the DISTRJ:CTS as fol lows : 

3. (B) (l) (a) On or befo=e March 15 of each accounting 

year, CALAVERAS DISTRICT shall furnish to Watermaster an initial 

schedule setting for~h its desired monthly quantities of water in 

AF for the next succeeding accounting year. The total of the mon

thly amounts of water in said initial schedule shall not exceed , 

by more than the amount of W0 , the maximum water entitlement of CAL 

AVERAS DISTRICT under this CONTRACT during the succeeding· account

ing year . The initial schedule shall be accompanied by the advance 

payment specified in Subarticle S(D) below. 

3. (B) ( 1) ' (b) watermaster shall combine the initial 

schedule furnished by CALAVERAS DISTRICT with a similar initial 

6. 

3 (~) to 3 (B) (1) (b) 
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schedule for STO'CKTON DISTRICT to determine the total amount of 

water and the scheduled availability thereof as desired by both 

DISTRICTS during the succeeding accounting year . 

3. (B) ( 1) (c) The total amount of wate r scheduled ini-

tially pursuant to subparagraph 3 (B) (1) (b) above shall not exceed 

84,100 AF. 

3. (B) (2) On April 1 of each accounting year the W~ter-

master, using the total amounts of water initially scheduled pur

suant to Paragraph 3(B) (1) above, shall estimate whether a -reduction 

should be made in the total amount of water from that (nitially 

scheduled by both DISTRICTS for the accounting year. The estima t e 

s hall be based on a forecast of the content in AF of New Hogan 

Reservoir on the iast day of the current irrigation season, which 

forecast shall be made by the Watermast e r as follows: 

3. (B) (2) (a) Utilizing the techniques employed in the 

Operation Study and beginning with the amount of water in, and the 

surface area of, the reservoir on March 31, the monthly quantities 

of total water ini tially scheduled by both DISTRICTS during the 

irrigation season shall be assumed withdrawn as scheduled. Inflows 

to the reservoir and rates of evaporation each month shall be as

sumed to occur as set forth in the following table: 

Evaporation Rate 
Month Inflow (AF) ( feet eer month) 

April 3,500 0. 3 

May 2,800 0.4 

June 1, 900 0.6 

July 11600 0.9 

August 1, 4-00 0.7 

Septe~ber 900 0.5 

October 600 0.3 
I 

Amounts of evaporation in AF each month shall be t .he product of th'e 

evaporation rate for that month and the area of reservoir water 

7. 

3 (B) (1) (b) to 3 (B) ( 2) (a) 
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surface corresponding to the amount of water in storage at the end . 

of the prior mont~. 

3. ( B) (2) (b) In the event the estimate made pur-

suant to subparag:::-aph 3 (B) (2) (a} above indicate that withdrawal 

of the total w~ter initially scheduled by the DISTRICTS will result 

in less than 71,400 AI' of water remai ning in the reservoir on the 

last day of the irrigation season, the total amount of water avail

able for both DISTRICTS during the accounting yeer shall be reduced 

by 17 , 800 AF so that such total amount of available water wi~l not 

exceed 66,300 AF, 

3 . (B) (2) (c) In the event said reduction of 17 , 800 AF 

in total scheduled water is required pursuant to subparagraph 3(B) 

(2) (b) above, and subject to the provisions of Subarticle 4(C) be

low, Watermaster shall adjust downward the total amount of water 

available to CALAV~RAS DISTRICT from that scheduled initially under 

subparagraph 3 (B) (l) (a) above. Said downward adjustment shall be 

made by reducing the total water scheduled by CALAVERAS DISTRICT 

during the irrigation season by the product of 17,800 AF and the 

percent of Project. Water initially scheduled by CALAVERAS DISTRICT 

in the schedule submitted pursuant to subparagraph 3(B) (l) {a) above. 

3. (B) ( 2) (d ) Watermaster, after adjusting downward 

CALAVERAS DISTRICT 1 S initial sche6ule as provided in aubparagraph 

3(B) (2) (c) above, shall adjust downward STOCKTON DISTRICT ' S ini

ti·al schedule, subject to the provisions of Subarticle 4 (C ) , . so the 

total water scheduled by both DISTRICTS for the accounting year 

shall not exceed 66,300 AF. 

Aa an example illustrating the adjus~ments to 

the initial schedules of both DISTRICTS under subparagraphs 3(B) 

(2) (c) and (d) above in the event the total of the water desired 

by both DISTRICTS during the accounting year must be limited to 

66,300 AF pursuant to subparagraph 3(B) (2) (b) above, let it be 

8. 

3 ( B) ( 2) ( a) to 3 ( 3) ( 2) ( d) 
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assumed that, with applicable We at 350 AF , CALAVERAS DISTRICT 

initially schedules 4,350 AF of water for diversion during the 

accounting year1 an amount which does not exceed its maximum water 

entitlement at the time, STOCKTON DISTRICT initi~lly schedules the 

remaining 79,750 AF of the total scheduled supply of ,B4,100 AF, 

Thus, Project Water initially scheduled by 

CALAVERAS DISTRICT is 4,350 minus 350, or 4,000 AF, or 5.6~/4 of 

the total Project Water (71,100 AF) initially scheduled. Pursuant 

to subparagraph 3(B) (2) (c) 1 the 4,000 AF of Project 'Water initial:.y 
' 

scheduled for diversion during . the irrigation season by CALAVEAAS 

DISTRICT will be reduced by 17,800 x 0.0563, or 1,002 AF, to 

2,998 AF, and the total diversion by CALAVERAS DISTRICT during the 

accounting year will be limited to 2,998 plus 35D, or 3 , 348 AF, 

STOCKTON DISTRICT will adjust its initial schedule for the account

ing year to accord with the remainder of the available Project 

water which is 66,300 minus 13,000 minus 2,998, or 50,302 AF, and 

accordingly will have available during the accounting year 50,302 

pl~s 12,6~0, or 62,952 AF. 

3 • (B) ( 2) (e) For use in the forecasting provided in 

this Paragraph 3 (B) (2) the Waterme.5ter shall trei1t any releases 

scheduled from New Hogan Reservoir during November through March 

following the irrigation season as though such releases were made 

during the irrigation season and during the month ol October. 

3. (B) (2) (f) For the p~rposes of computing the reduc-

tions in total scheduled water pursuant to subpare9raphs 3(8) (1) 

(c) and (d) above, the Watermaster shall treat any irrigatiQn re

leases scheduled from New Hogan Reservoir during January, February, 

and. March immediately preceding the irrigation season as though 

such releas.es had been made during the irrig_ation season and during 

April and sh~ll treat any irrigation releases scheduled from the 

9, 

3 (B) (2) (d) to J(B) ( 2) (f) 
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reservoir in November and December as though such releases were 

made in October. 

3. (B) (3) In the event the March 31 reservo i r content and 

anticipated inflow to and evaporation from the reservoir indicate 

that reservoir content on the laat day of the irrigation season will 

exceed 162,000 AF, Watermaster may, and at the request of CALAVERAS 

OISTRICT shall, make an estimate i
0

n a manner similar to that pro

vided for in Paragraph 3(B) (2) above to detemine whether water will 

be available in excess of the total amount scheduled f0r use during 

the irrigation season in the initial schedules prepared pu'rsuant to 

Paragraph 3 (B) (l). Said estimate may be made any time during th!:! 

month of April but shall be considered ten~ative until confirmed or 

revised to reflect the content cf the reservoir on April 30. The 

difference between 162,000 AF and the reservoir content estimated 

pursuant to this Paragraph 3(B) (J) to exist on the last day of the 

irrigation season 6hall be available to either or both DISTRICTS 

for use during the irrigation season as follows: 

3. (B) (3) (a) Watermaster sh all inform CALAVERAS DISTRICT 

promptly of the results of any forecast made pursuant to this para

graph 3(B) (3) and CALAVERAS DISTRICT shall have the option of in

creasing the amounte of water initially scheduled by it under Para

graph 3(B) (l) for diversion during the irri gation season. The am- · 

cunt of said increase shall be not more than the product of the 

percent of Project Water initially scheduled by CALAVERAS DISTRICT 

and the forecasted excess over 162,000 AF of 'the reservoir content 

on the last day of the i rrigation season. CALAVERAS DISTRICT shall 

inform Watermaster whether it chooses to exercise the option herein 

provided within five days after being notifie~ that excess ~ater is 

available and shall fur'niah to Watexmaster a schedule revised to 

oonfo:m with this subparagraph 3(E) (3) (a) at the time CALAVERAS 

DISTRICT so informs Watermaster, No additional advance payment shall 

accompany any schedule revised in accordance with this 1ubparagraph 

3(:a) (3) (a). 
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3. (B) ( 3) (b) STOCKTON DISTRICT shall have the .option 

cf using all water available under Para9raph 3(B) (3 ) above, and not 

desired by CALAVERAS DISTRICT unoer its option exercised pursuant 

to subparagraph 3 (B) (3) (a ) . Watermaster sha ll revise STOCKTON DIS

TRICT 1S initial schecule of water use during the irrigation s.ea:son 

to conform with the water available to it under thi• subparagraph 

3(B) (3) (b), and shall inform CALAVERAS DISTRICT promptly of the re

v is cd schedule. 

3. {B) (3) 
\\ 

(c) ln the event Watermaster estimates prior 

to April 30 of en accounting year that excess water will be avail

able to DISTRICTS under Paragraph 3(B) (3) and the confirming fore

cast reflecting the act ual reservoir content on Ap7il 30 indicates 

that withdrawal o: the excesa water scheduled pursuant to subpara-

' graphs 3(B) (3) (a) and (b) will result in a reservoir content of 

less than 162,000 AF on the last cay of the i~rigatiori season, the 

a~ounts of the excess water tentatively made available to each DIS

TRICT shall immediately be reduced proportionately in such total 

amounts as will result in an estimated reservoir content of not less 

than 162,000 l\F on the last day of the irrigation season. 

3 • (B) (4) On or before ~pril 2 of each year the Water-

master shall deliver to the office of CALAVERAS DISTRICT a written 

report showing his estimates of the total amounts of water to be 

a;ailable to each DISTRICT during the accounting year beginning 

April · l, as determined pursuant to Paragraphs 3 (B) {2), and the mon

thly schedule of deliveries of such totals. If the total water 

available to both DISTRICTS during the irrigation season is reduced 

in accordance with subparaguphs 3 (B) (2) (c) a{ld (d) the revised 

schedule prepared by Watermaster for CALAVERAS DISTRICT shall ad

just the monthly amounts initially scheduled each month P.roportion~ 

ately and the revised schedule for STOCKTON OISTRIC~ shall conform 

to said revised schedule of CALAVERAS DISTRICT within the total 

amount of water available to both DISTRICTS during the accounting 

11 . 

3(B) (3) (b) to 3(B) (4) 
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year. If CALAVERAS DISTRICT is for any reason in disagreement 

with the foregoing determination ·and report by Watermaster, C.l.LA

VER.l\S DISTRICT shall give written notice ' of said disagreemeht to 

Watermaster on or befor~ April 5. If such a notice of disagree

ment is received by the Watermaster on or before April 5 1 Water

master shall arr~nge a joint meeting of the Boards of Directors of 

the DISTRICTS to. be held not later than April 10. Said determina

tion of the watermaster may be revised at said joint ~eeting by 
.. 

action approved by a majority of each Board of Directors~ If said 

Boards d~ not agree on a revision and CALAVERAS DIS~RICT continues 

to object to the determination made by the Watermaster, then the 

matter shell be submi~ted to a civil engineer experienced in water 

matters and his decision shall be final. If the DISTRICTS cannot 

agree on a civil engineer, the matter shall be submi'tted to arbi

tration pursuant to ·Article 12 of this CONTRACT. During the period 

fo llowing April 2 and until the determination of the watermaster 

has been modified by sgreement~of the Boards of Directors or by a 

decision of a civil engineer or through arbitration, the scheduled 

amounts of water set forth in the report of the Wate:::master shall 

be complied with by both' DlSTRICTS. 

(B) (5~ In the event the forecast made pursuant to 

Paragnph 3 (B) (3) indica~es that water in excess of the initial 

schedules prepared ~ursuant to Paragraph l(B) (1) Will be available 

~uring the irrigation season and CALAVERAS DISTRICT informs the 

watermsster that it chooses to exercise its option in accordance 

with subparagraph 3(B) (3) (a), such action of CALAVERAS DISTR!CT 

ahall be deemed to indicate its approval of . the determination of 

the watermaster. In the event CALAVERAS DISTRICT does not choos~ 

to exercise said option and also, within the five days ~rovided it 

for such choice, informs Watermaster of its di$~greement with the 

Watermaster•a eatimate that excess water will be available ~uring 

the irrigation season, Waterroaeter will arrange for· a joint meet~ng 

12. 
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of the Boards of Directors of the DISTRICTS to be held on one of 

the days May 1-5, inclusive, when r esults of the confirming · fore-

cast made pursuant to Paragraph 3 (B) (3) may be revised at said 

joint meeting by action of a majority of each Board of Directors. 

If said Boards do not agree on a revision and CALAVERAS DISTRICT 

continues to object to the det~rmination made by the Watermaster, 

then the matter shall be submitted to a civil engineer experienced 

in water matters and his decision shall be final . If the DISTRICTS 

cannot agree on a civil engineer, the matter shall be sub~•itted to 

arbitration as set out in Particle 12. During the period follo~ing 

CALAVERAS DISTRICT'S notificati on of disagreemeht with the deter

mination of the watermaster made pursuant to Paragraph J(B) (3) and 

until that determination has been confirmed or modified by agree-

ment of the Boards of Directors or by decision of a civil engineer 

or thro~gh arbitration, only the amounts of water initially sched 

uled pursuant to Paragraph 3(B) (1) shall be available to each DISTRICT . 

3. (B) (6) In entering into this CONTRACT tne DISTRICTS 

are agreed that scheduling of, and diversion and releasing of water 

from, New Hogan Res 7rvoir and the channel of Calaveras River by 

each DISTRICT and the individual water users therein, shall be so 

administered as to enable the water entitlements of each DISTRICT 

to be fully supplied, subject to all of the applicable provisions 

of this Article 3 and of Article 4, during a recurrence of the 

w-ater-supply conditions of the period of years covered by the Op

eration Study. lf as shown in the calculations made pursuant to 

Par agraph S(D) (3) CALAVERAS DISTRICT has taken in excess of the to

tal amount of water scheduled pursuant to Paragraph 3(B) (l) or as 

that schedule may have been revised pursuant to Paragraphs 3(B) (2), 3(B) 

(3), or S(D) (2t, ££ if Wetermaster has caused to be released from New 

Hogan Reservoir water in excess o'f the total amount scheduled fo'C 

STOCKTON DISTRICT pur■uant to Paragraphs 3(B) (l) or a~ that schedule 

may have been revised pursuant to Paragraphs 3(B) (2) or 3(B) (3), the 

OISTRICTS recognize that in aubaeguent years the ability of either or 

both DISTRICTS to fully secure it! or their water entitlementa 

13. 
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under said water-supply conditions may be jeopardized, According

ly, if' CAIAVERAS DISTRlCT has so taken excess water, or if Water

master has so caused e.xcess water to be released to STOCKTON DIS

TRICT, the following actions shall be taken. 

3, (B) (G) (a) If CALAVERAS DISTRICT has taken water dur-

in~ an accounting year in excess ;f the amounts so scheduled, Water

master in the succeeding accounting year, shall reduce the total 

amount of water scheduled by STOCKT0~ DISTRICT pursuant to subpara

graphs 3 (B) (l) (b) and {c), or 3 (B) (2) (b) ancl (d), by th~ \amount of 

such exces! taking by CALAVERAS DISTRICT, and CALAVERAS DISTRICT 

shall make the payment to STOCKTON DISTRICT provided for io Para

graph S(D) (4) below. 

3. (B) ( 6) (b) If Watermaster has caused to be released 
t 

from New Hogan Reservoir water in excess of the total amount sched-

uled for ST0CKT0~ DISTRICT, then Watermaster, in the succeeding 

accounting year, shall reduce the total amount of water scheduled 

~ y STOCKTON DISTRICT pursuant to subparagraphs 3(B) (l) (b) and (c), 

or 3(B) (2)(b) and (d), by the amount of such excess releases • 
.'· 

3, (B) (6) . (c) '!'he actions provided for in this Paragraph 

3(B) (6) shall not be required if either flood control releases are 

made during the November through March portion of th~ accounting 

year in which the excess taking or releasing of water occurred, ,££, 

if the Watermaster in a forecast made pursuant to Paragraph 3(B) (3) 

anticipates an October 31 reservoir content of more than 162,000 AF 

in the accounting year following ~he one in which the excess div

ersions or releases occurred. 

3. (B) (7) Subject to the provisions of Subarticle 5(0) 

below, CAIAVERAS DISTRICT may change its rates of diversion or its 

monthly schedule of diversion during the accounting ·year as follows: 

3. (B) (7) (a) aate ■ of diversion at points located on 

the reservoir above New Hogan Dam may be changed at any. time, 

14. 
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3, (B)· (7) (b) Notifieation of a de~ire to change the 

rates of diversion f~om the channel of Calaveras River below New 

Bog·an Dam shall be furnished the Wate:rma5ter a reasonable time in 

advance of the desired time of change to enable Watermaster to com

municate with the District Engineer as provided in the Bureau con

tract. The change in rate of diversion shall bQ made at the time 

established by the District Engineer and the Watermaster shall in

form CALAVERAS DISTRICT of said time. 

3. (C) ( 1) \ 
~e Operation study was adopted by ~he DISTRICTS 

to express certain principles of operating New Hogan Reservoir· and 

to define certain limiting conditions governing operation of saio 

reservoir. The Operation Study is based on the anticipated char

acteristics of the re-g:uirernents o:f the D!STR!CTS for water at the 

time of negotiating and executing this CONTRACT, whic::h requirements 

are anticipated to be for irrigation service only, except for the 

use by CALAVERAS DISTRICT of a norninal quanti.ty of M & I water. ln 

the event either DISTRICT begins to deliver significant water from 

New Hogan Project tor municipal and industrial purposes, and from 

time to time a~ eueh deliveries for municipal and industrial pur

poses are increased or decreased, it may be necessary to revise said 

Operation Study to conform with such changed use and to accordingly 

redefine the limiting conditions governing operation of said Res

e:rvoir , Upon the :reques.t of tne Board of Directors of either of 

the DISTRICTS the Watermaster shall prepare, 'or cause to be prepared, 

such a revised sfudy. Any suc.:n revisions shall . employ the basic 

data in the Operation Study or agreed upon modifications of ~uch 

data and shall comply w~th the following principles: First, the 

revi.s e.d retju·lrements on the Reservoi_r sh'all be so estabiiahed as 

to m!ll<e it unnecessary to reduce the content of New Hogan ReEervoir 

below lS, ODO AF at any time. second, requirement_s by either DIS

TRI~T for municipal and industrial w&ter to the extent provided in 

lS. 
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Subarticle 4(C) shall at all times be served without deficiency • 

Third, ~ew operating limitations similar to those provided in sub

paragraphs 3 (B) (1) (c) , 3 (B) (2) (b), and Paragraph 3 (B) (3) shall be 

determined. rourth, each revised Operation Study ahall cover the 

same period of years, or an extension thereof, as were employed in 

the operation Study. 

3. (C) · (2) Upon approval of any revi~ist, Operation Study 

by both DISTRICTS, said revised study 11hall become the Operation 
. \ 

Study definsd in Subarticle l (N) 1 and the limitations pr.ovided in 

su:Oparagraphs 3 (B) (l) (c), 3 (B) (2) (b), and Paragraph 3 (B) (3) shall 

be automaticall y amendad accordingly. 

3. (0) (3) If the DISTRICTS are una.ble to agree UJ?On such . .. 
a revised Operation .study or upon the need to make a r evision in 

the Op&ration study all of said issues shall be submitted to a civil 

engineer experienced in water matters and his decision shall be fi

nal, and if the DISTRICTS cannot agree on an engineer the matter 

shall be submitted to arbitration as set out in Arti~le 12. 

4. District li!.!!E, Entitlements . Th• water entitlementB of 

the DISTRICTS shall be as follows: 

4. (A) The maximum water entitlement of CALAVERAS DISTRICT 

shall be 43.50% of tha Project Water, provided that: . 

4. (A) (l) Until Aprill, 1985, or until Aprill of ths 

accounting year whi'ch begins after the initial delivery date, Which

ever is earlier, the CALAVERAS DISTRICT shall not take more than 

10 , 000 AF of Project Wa~er per year. 

4. (A) · (2 ] I n the event CALAVERAS DISTRICT does not pay 

43 . S0"/4 of l/4Dth of tne repayment o~liqation in the 15th account

ing year after the initial delivery date, the maximum water en

titlement of CAIAVERA.S DISTRICT shall be reduced to such lesser 

percentage of 1/40th' of tha repayment obligation which the CAL.AVE RAS 

DISTRICT doe• in fact pay in the isth accounting year after the 

16. 
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initial delivery date. For example, if in the 15th accounting year 

referred to, CALAVERAS DISTRICT'S payrnent is 43,50¾ of l/40th o! 

the repayrnent obligation, then no adjustment shall be made in CAL

AVERAS DISTRICT'S maximum ~ater entitlement. If, however, CALAVERAS 

DISTRICT'S payrnent in said 15th accounting year amounts to 25.00¾ 

of l/40th of the repayment obligation, then CALAVERAS DISTRICT'S 

maximum water entitlement shall thereafter be no more than 25,00'/4 , 

4, (A) (3) It is anticipated, based on information pres-
.i . 

ently available to the DISTRICTS, that the Folsom South •Canal water 

service contract Which hereafter max be made between the United 

States and STOCKTON DISTRICT will contain an option, which option 

may be exercised by STOCKTON D!S'l'RICT at any time or times prior to 

the end of the 15th year after the initial delivery date, and which 

option will permit STOCKTON DISTRICT to take at least 30, 928 AF 

more water than it is otherwise obligated to take' under such Fol.som 

south Canal water service contract. Insofar ~s concerns securing 

saia option to take at leaat 30 , 928 AF within 15 years STOCKTON 

DIST~ICT, in the course of ne9otiations with the Buraau, shall con

sult with CAI.AVERA~ DIS~RICT ancl shall permit CAL/\VEAAS DISTRICT to 

participate in said negotiations. If STOCKTON DISTRICT enters into 

a contract for water service from the Folsom south Canal and such 

water service contract does not contain the full option set forth 
. . 

above but contains either, or both, an option period shorter or 

longer than 1S years, or an option which will not pe rmit it to take 

at least ~0 1 928 AF more than it is otherwise obligated to tak e, · then 

Paragraph 4 (A) (2) shall be automatically amended as follows : 

4. (A) (3) (a) If said 15 year option period i s reduced 

to a lesser. period, or increased to a longer period, then the time 

in which CAL~VERAS DISTRICT may build up to its maximum water en

titlement shall be reduced or inoreased to the length of option 

17 . 
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time granted to the STOCKTON DISTRICT ±n said Folsom South Canal 

water service contract. 

4. (A) ( 3) (b) Upon execution of this CONTAACT by the par-

ties, CAIJ\VERJ\S DISTru:CT will have an option to a water entitlement 

of 43,50% of the Project Water ( 0.4350 x 71,100) or 30,928.50 AF taken 

for pur,posas of calculations herein as 30,928 AF . If the amount of 

_water subject to an option on the part of the :,TOCKTON DISTRICT in 

the Folsom South Canal water service contract is less than 30,928 AF 
I • 

then, not later than Aprill of the accounting year Which begins af-

ter the initial delivery date, said maximum water entitlement of 

43.50% shail be reduced by multiplying said 43. 50-/4 by the ret
0

io of 

the amount of water in AF which the STOCKTON DISTRICT has under option 

to 30,928 AF, provided, however, that CALAVERAS DISTRICT, at its option, 

may avoid any part or all of such reduction by commencing and con

tinuing ann~al payments toward the repayment obligation, Which p~y

ments are proportional to the maximum water entitlement which CALA

VERAS DISTRICT chooses to retain. For example, if the option eccorded 

STOCKTON DISTRICT in its Folsom South Canal contract is for 20,000 AF, 

CALAVERAS DISTRICT 1 S maximum water entitlement will be r educed to 

20,000 X 100 x 0.4350, or' 28.13%1 however, if CALAVERAS DISTRICT 
30 ,928 

chooses under its option to avoid this reduction in maximum water en-

titlement, and instead wishee to retain a maximum water entitlement ot 

43,50%, it shall commence and continue paying annually not l ess than 

43.50 minus 28.13, or 15.37~ of l/40th of the repayment obligation. 

In the same example, with STOCKTON DISTRICT securing an option to 

only 201 000 AF in its Folsom South Canal contract, if CALAVERAS DIS

TRICT chooses to retain a maximum water entitlement of 40 . 00%, then 

it shall commence and continue paying annually 40.00 minus 28.13, or 

11.87% of l/40th, of the repayment obligation. Payments made under 

~his subparagraph 4 (A) (3) (b) shall in ell re11pects be treated a., though 

they were payments made for water actually used. 

18, 
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4, ( A) (4) ~t any time th~t this CONTRACT is in effect 

CALAVER.11S DISTRICT may obtain a supply of water from the proposed 

East Side Division of the Central Valley Project or from any other 

source and may exchange water so obtained for water to which STOCK-
. . 

TON DISTRICT has become entitled pursuant to this CONTRACT provided 

~ STOCl<'l'ON DISTRICT shall in any event be entitled to take 

without exchange 56. s~, ot the Project Water, and provided further, 

J:h!..t water shall not be so exchanged unless: 

4. (A) (4) (a) It is delivered to S:z'CCKTON DISTRICT with-

out additional charge to STOCKTON DISTRICT, 

4. (A) (4) (b) It is delivered to STOCKTON DISTRICT with-

out the STOCKTON DISTRICT being required to make ~ny expenditure 

for purposes of receivi'ng such exchange water which it would not 

otherwise be required to make were it not for the delivery of sucn 

exchange water. 

4. (A) ( 4) (c) such exchange water is of a quality equal 

to or better than the quality ct water flowing ih the Folsom South 

canal at its intersection with the Calaveras River. 

4, (A) ( 4) (d) such exchange water is delivered to the 

STOCKTON DISTRICT at a point within the DISTRICT at or east of the 

Folsom south canal and at an ~levation not lower than the water 

surface in the Folsom South canal at its intersection with the Cala

veras River. 

The right to so exchange water as set forth above in th i s Paragraph 

4(A) (4) shall immediately terminate at any time that the CALAVERAS 

DISTRICT fails to comply with each and every condition set forth 

above in this Pa.ngraph 4(A) (4), 

4. (BJ Subject to the payment obligations imposed on STOCK-

TON DISTRICT by this CONTRACT, STOCKTON DISTRICT shall be entitled, 

at its option, to take and use all Project Water CALAVER.11S DISTRICT 

is not entitled to u~der this CONTRAC~, or does not in fact use • 

4. (Cl In the event the Watermaster d.eterminea purs uant to 

Paragraph 3(B) (2 ) above that the total amount of available water 

19 • 
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in any accounting year shall be 66,300 AF or less, the DISTRICTS 
' 

shall apply the reduction in water available to each propo:tion

ately to so much of the water otherwise scheduled by each es is in 

excess of an amount of 7,700 AF plus W0 for use in CALAVEAAS DISTRICT and 

10,000 AF plus We for use in STOC.KTON DISTRICT, which amounts shall be 

available to each DISTRICT respectively without deficiencies to the 

extent ot assumed water rights a~d estimated municipal, industrial, 

and domestic use. Estimated municipal, industrial, and domestic use 

shall be dete:mined from actual use during the preceding '.accounting 

year plus anticipated new uses for the c urrent accounti ng year. 

5. Payments~~ Calaveras District. 

S. (A) CALAVERAS DISTRICT shall pay to STOCKTON DISTRICT 

a sum equal to the product of CALAVERAS DISTRICT'S ultimate wate r 

entitlement determined pursuant to Paragraph 4(A) (2), expre~sed as 

a percentage, and the total Repayment Obligation as payment in full 

thereof by CALAVERAS DISTRICT of its share thereof. Said payment 

shall be made in the following manner until the entire amount with 

interest, where applicable, is paid: 

s. (A) (l) During each accounti ng year no less than that 

percentage of the equal annual installment of the total Repayment 

Obligation, wbether o: not such an installment is due and payable 

in that particular accounting year, equal to the percentage of 

Project Water used by CALAVERAS DISTRICT during that accounting 

year: said percentage of the equal annual installment being deter

mined by the formula 100 (Cr+ Co - We). If a balance is sti ll 
p 

outstanding at the time STOCKTON DISTRICT completes full repayment 

of the Repayment Obligation, the total amount then payable by CAL

~VERAS DISTRICT must be pai~ within 15 accounting years after 

STOCKTON DISTRICT completes full ' repayment of the t~Fal Repayment 

Obligati on. During each accounting year of said 1S year period 

20', 
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CALAVERAS DISTRICT must pay no less than 1/lSth of its total obli

gation due on the date said pariod begins, 

S. (A} (2) During each accounting year, that percentage 

of the interest payable by· STOCKTON DISTRICT to the Bureau for the 

use of M & I water that equals the percentage of M & I water used 

by CALAVER.~S DISTRICT of the entire amount of M & I water allocated 

to that year un~er the ~ureau Contract; said percentage of interest 
I 

payable being determined by the ~ormula (Crm + Ccm) 100. 

Crm + Cctn + s~·: .. 
Paymenta under this Paragraph S(A) (2) shall not be credited to 

CALAVEAA$ DISTRICT'S obligation under Subarticl~ S(A) above. 

S. (A) (3) When any payment providecl for in Paragraph 

5 (A) ( l) herein ia _due and payable in an accounting year subsequent 

to STOCKTON DISTRICT'S full repayment of the Repayment Obligation 

due under the Bureau contract, CALAVERAS DISTRICT shall pay inter-
' est annually at the rate of four and one-half percent (41f~) on the 

full unpaid decreasing balance due under Subarticle S(A). 

5. (B) CI\.LAVERAS DISTRICT shall pay to STOCKTO~ DISTRICT 

for each accounting year . a sum equal to that 'percentage of the ad

ministr~tion costs' and operation , maintenance, and replacement cost~ 

~hat STOCKTO~ DISTRICT must p8y to the Bureau each accounting yeer 

under the Bureau Contract that equals the percentage of Project 

Water used by CALAVERAS DISTRICT during that year; said percentage 

of contract administration co3ts and operation, ma;ntenance 1 an~ 

replacement costs being determined -by the formula (Cr+ Cc - w9 ) 100. 
p 

5. (C) Subject to the provisions herein on maximum use, 

CAL~VERAS DISTRICT shall pay for, per accounting year, as a minimum, 

the amount of water shown on its buildup schedule attached hereto 

as Exhibit "A''. 
I 

5. (D) An advance payment shall be made and adjusted a.a 

follow111 

21. 
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s. (O) (1) Upon submitting the initial schedule provided 

to= in Paragraph 3(B) (l), CALAVERAS DISTRICT shall pay to STOCKTON 

DISTRICT an advance payment for the number of AF of Project Water 

ordered in such schedule. Such advance payment ahall be computed 

as follow!, 

Total AF scheduled minus We 
40 x ?l,100 

Total Af scheduled minus Wc 
71. 100 

X 

X 

Repayment Obligation 

The operation, mainti~ance, replace
ment, and administrative costs to be 
paid by STOCKTO~ DISTRICT for the 
current year pursuant to the Bureau 
Contract. 

5. (D) (2) At any time CALAVERAS DISTRICT may request a 

revision in its then current schedule of monthly AF for the remainder 

of the accounting year. Such request for revision shall be sub

mitted in writing to STOC~TON DISTRICT. If the request is for an 

increase in the tocal quantity of water scheduled for the account

ing year, en additional advance payment shall be submitted ·to the 

watermaater along with the request to STOCKTON DISTRICT/ said addi

tional advance payment shall be computed in the same manner es set 

forth in Paragraph 5(0) (l) above. Upon receipt of ~aid request 

STOCKTON DISTRICT ehall eonsider the same and shell within its ~ole 

discretion determine whether or not it will grant the request of 

CALP.VERAS DISTRICT. · STOCKTON DISTRICT shall reply to the request 

of the CAL/\VERAS DISTRICT within ten days. If an increase has been 

requested and STOCKTON DISTRICT does not approve said request for 

increase or approves a lesser amount than is covered by the addi

tional payment accompanying the reques~ for an increase, the We:er

master shall immediately make an appropriate refund of the advance 

payment or a proportional part thereof. If the request was for a 

reduction in the scheduled amount and STOCKTON DISTRICT hu approved 

said reduction, the Watermaster shall immediately make a refund to 

n. 
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CALAVERAS DISTRICT, said refund to 'be calculated in the same man

ner as set forth in Paragraph 5 (D) (1). 

5. (D) (3) The Watermaster shall calculate the final am-

ounts owed by CALAVERAS DISTRICT as of March 31 of .each accounting 

year and shall present his calculations in a statement to CALAVERAS 

DISTRICT by June l of the succeeding accounting year. Failure of 

the Watermaster to present his calculations as provided herein 

shall not affect CALAV~RAS DISTRICT'S obligations under this ~rticle , 

but CALAVERAS DISTRICT shall not be in default for failure to pay 

said amounts during any period, of such failure by the Watermaster. 

The Watermaster shall show in said statement any additional sums 

due STOCKTON DISTRICT because of water use in excess of the amount 

covered by the aclvan·oe payment provided for in Paragraph 3(B) (l) 

and the amount of interest due for the preceding accounting yeer 

under Paragraphs S(A) (2) and (3). Within 30 days after receiving 

the statement of the Watermaster CALAVERAS DISTRICT shall pay to 

STOCKTON DISTRICT any additional sums due STOCKTON DISTRICT, 

s. (D) (4) In the event that as shown in the calculations 

made pursuant to P~ragraph S(D) (3) the use of CALAVERAS DISTRICT 

curing the preceding accounting year has not bean in accordance 

with its schedule as submitted pursuant to Paragraph 3(B) (1) or ~s 

said schedule may have been revised pursuant to Paragraphs 3 (B) (2) 

or S(D) (2), then in such event if the use has been less than sched

uled STOCKTON DISTRICT shall retain any advance fun9s having been 

paid to it for that accounting year and the same shall be accounted 

for as though CALAVERAS DISTRICT had used the scheduled water in 

that accounting year. If CALAVERAS DISTRICT has taken in exce ss 

of the amount so scheduled a nd STOCKTON DISTRICT in the ~nsuing 

accounting year reduces its total ' scheduled water in accordance 

with the provisions of subparagraph 3 (B) (6) (a), then CJI.I.J\VEAAS DIS

TRICT ahall pay STOCKTON DISTRICT $15.00 for each acre foot ot auch 

23. 
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reduction by STOCKTON CIS~RICT, Any amount due under thi~ Para

graph 5(0) (4) shall be included in the statement rendered by the 

WateI1T1aster to CALAV~RAS DISTRICT on or before June l of each ac

counting year. In the event that STOCKTON DISTRICT is required 

to reduce its total scheduled water in accordance with the pro

visions of subparagraph 3 (B) (6) (a) for one or more successive years, 

then for each of such successive years after the first year said sum 

of $15 . 00 for each AF shall be increased for each successive year by 

$5.001 that is, in the second successive year the rate pe~ AF would 

be increased to $20,DD and in the fourth successive year the rate 

would be increased to $30.00. Said sums of $15.00 and $5.00 may from 

time to time be increased or decreased as the cost of water in the 

general area increases or ~ecreases. Either DISTRICT may 'at any time 

request such an increase or decrease and if the DISTRICTS cannot 

agree upon the question of an increase or decrease the matter shall 

be submitted to a civil engineer experienced in water matters and 

his decision shall be final . If the nISTRICTS cannot agree on a 

civil engineer, the matter shall be submitted to arbitration pursu

ant to Article 12 of this CONTRACT. The provisions of this Subartiole 

S(D) shall not relieve CALAVERAS DISTRICT from the obligation to use 

not more than the amount of water scheduled nor shall it in any way 

relieve the Watermaster from taking necessary action to enforce use of 

water ~y ~ DISTRICTS in accordance with applicable schedule,. 

S. (E) Irrespective of any of the foregoing, the total sum 

to be paid to STOCKTON DISTRICT by CALl\VERAS DISTRICT for each ac

counting year pursuant to Paragraph S(A) (1) until the Repayment Obli

gation under the Bureau Contract has been fully discharged, shall be 

not less than the amount paid the preceding accounting year.. 

6. Remedies £f Stockton District. The right of CALAVERAS DIS

TRICT and t~e water ueera within that DISTRICT to receive Project 

Water is dependent upon performance by CALAVERAS OISTRICT of its o'b

ligatione under this CONTRACT, If CAIJl,VEAAS DISTRICT fails for any 

re~eon to pay ~ny sum due STOCKTON DISTRICT under thie CON'l'AACT1 

24. 
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6. (11) Interest shall be payable by Cl\LAVEAAS DISTRICT on 

the delinquent sum at the· rate of nine percent (9"/4} per annum on 

the delinquent amount. 

6. (S) If any sum due unde.r this CONTRACT rema:i.ns delinquent 

for 12 months or longer, STOCKTON DISTRICT prior to any such sum be

ing fully repaid , may upon written notice cause ~LAV~RAS DlSTRlCT 1S 

water entitlement to Project Water to be reducea by the percentage 

that said delinquent sums bear to the total obligation at ~hat time .. 
' of the C11LAVERAS DISTRICT under Sub~rticle S(A), Any amount, so usec 

to reduce CALAVERAS DISTRICT ' S water entitlement and the interest on 

an~ auch amounts shall no lonwer ~e an obligation of CALAVERAS DIS

TRICT and shall be deemed fully compensated by the increased water 

entitlement o~ STOCKTON DISTRICT. For example , during the period to 

the 15th accounting year referred to in P-aragreph 4 (11) (2) CJ\IJWEAAS 

DISfRICT 1S maximum water entitlement is 43.S~/4 and its ~apayment Ob

ligation under Subarticla S(A) is 0 . 435 x $5 , 597 , 000 (said sum of 

$5,597,000 shall be automatically adjusted if the t otal reimburseable 

construction allocation announced by the Secretary of the Army pur

suant to the Bureau . Contract is a different sum), or $2,434 , 695 . If 

CALAVERAS DlSTRICT orders 7,110 Al' of Project Water in such an ac

counting year, its advance payment which should accompany that order 

isl°" (100 x 7,110) of the annual payment of $210,000 due from the 
71, ioo 

STOCKTO~ DISTRICT to the Bureau (assuming $140,000 due on Repayment 

Obligation= $65,000 O, M, & R + $5,000 administration). If the ad

vance payment does not accompany the order and a ' l2-month period goes 

by, then the $2,434,695 wi l l be reduced in the amount of ~21,000 

(10% of $210,000) to $2,413,695 1 and thereafter the CALAVERAS DIS

TRICT'S maximum water entitlement is 100 x 2,413,695, or 43 . 12¾. 
5 , 597,000 

6 , (C) If any sum due under this CONTRACT remains delin -

guen~ for 36 months or longer, STOCKTON DISTRICT, acting as Water

master or otherwise, upon 30 daya written notice to CALAVERAS 

DISTRICT, may terminate the total ~a t er entitlement of CALAVERAS, 

DISTRICT, and STOCKTON DISTRICT in such evant is authorized to sell 

2S. 
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and dispose of the water to Which CALJ>.VERAS DISTRICT would other

wise but for ·such nonpayment be entitled, to any person, firm, or 

corporation within or without the DISTRICTS upon such terns and 

conditions aa the STOCKTON DISTRICT shall determine, provided , that 

CALAVER.AS DISTRICT may reacquire its said water enti tlement at such 

time, if any, as said water entit·lement is not disposed of or corn

mi tted to others or in use in place of other wat er supplies which 

the STOCKTON DISTRICT has relinqui.ehed. If only a portio~, of such 

wa~er entitlement is so available, then the CALAVERAS DISTRICT may 

reacquire such portion that is available. The ability of the 

CALAVERAS DISTRICT to reacquire water enti t lement pursuant to this 

Subartiole 6 (C) shall be subject to reduction by the operation of 

Subartiola 6 (.B), .Paragraph 4 (A) (2), and Paragraph 4 (A) (3). Such 

right to reacquire water shall be aubject to the condition that 

C~LAVERAS DISTRICT shall pay to STOC~TON DISTRICT a sum calculated 

as follows: All delinquent sums in~ludi~g s ums becoming delinquent 

after the exercise o'f the STOCKTON DISTRICT'S rights u11der this Su'b

article G(c), plus interest as set forth in Subarticle 6 (A) , ill_!. 

any income that STOCKTON DISTRICT has had duri ng t~e period of 

termination from the sale or other d i sposition of t ha sub ject water, 

p~us actual expense• of STOCKTON DISTRICT in t em~orari l y disposing 

of water subject t o such termination . 

6. (D) During ~ny period that CAU\VERAS DISTRICT is in d e-

fault under this CONTRACT, STOCKTON DISTRICT may require t h at 

CALJI.V~RAS DISTRICT and all .users of Project Water within CAUIVEAAS 

DISTRICT cease diversion from any pumps or other divers i on works 

owned, operated, maintained, or au·thorized by CALAVERAS DISTRICT, 

whether such pumps or other diversion works are located at t he New 

·Hogan Re:iervoir pool or below, and if sai d diver:iion or any part 

26. 
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of it does not cease, CALAVERAS DISTRICT authorizes the watermastet 

to shut off, and in any reasonable fashion, t emporarily disabl e any 

such pump or other diversion works. CALAVEMS DlSTRlCT expressly 

gives authority to the United States and the Watermaster during t h e 

pe:cbd of such default to shut off, and by any reasonable means, 

temporarily disable any of said pumps or ot her diversion works, 

provided, however, that within the limits of CALAVEAAS DISTRICT'S 

water . entitlement the Watermas ter shall furnish water to CALAVERAS 

DISTRICT water users upon payment in advance by those users of a 

charge per AF not in excess of what STOCKTON DISTRICT charges its 

water users for water of a similar type for a similar use. All 

amounts collected pursuant to this Subarticle 6(D} shall be credited , 

less actual expenses, to the delinguent sums owed by CALAVERAS 

DISTRICT. 

6. (E) The remedies under this A•rtiole are cumulative and 

non restrictive. STOCKTON DISTRICT may use any, or any combi nation 

of, the rernedie~ specified in this Article 6 and any other r emedy 

or re~dies allowed to it in law or equity, whether· based upon 

br~ach 0£ contract .or otherwise. 

6, (F) Any water . use or diversion a9reem~n~s made by CALA

VERAS DISTRICT with its water users shall be expres sly made Bub

j ect to this CONTRACT and ~he remedies here in. 

7. Remedies£! Calaveras District. The r i ght of STOCKTON 

DISTRICT and the water users within that DISTRICT to rece ive Pro

ject Water is dependent upon performance by the STOCKTON DISTRICT 

of its obli~ations under this CONTRACT. 

7. (A) If STOCKTON DISTRICT fails to pay any sum due under 

the BUreau Contract, or fails to perform any other obligat ion due 

thereunder , the CALAVERAS DISTRICT may in its stead perform sa i d 

ob1i9ation. To the extant that CAL1\VERAS DISTRICT pays any 1um 

du• und~r the Bureau Contraot 1 auch 1um shall be credited to CALA-
• I • 

VERAS DISTRICT'S obligation under Subarticle S(A) herein , To th• 
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extent that CALl'.V~RAS DISTRICT'S payments exceed the amount that 

CAL1\VERAS DISTRICT would have had to pay under Subarticle 5(A) here

in, SiJch excess amount shall be deemed immediately delinqu_ent and 

STO~KTON DISTRICT shall pay interest on said delinquent amounts at 

the rate of nine percent (9'') per annum until paid. 

7, (B) If STOCKTON DISTRICT fails to pay any sum due under 

the Bureau contract, or fails to perforlll any obligation due there

under, including but not limited to t~e performance of the duties of 
t'. . 

the Watermaster, on 30 days written notice in advance to STOCKTON 

DISTRICT, CALAVERAS DISTRICT may exclude the STOCKTON DISTRICT as 

Watermaster hereunder and without any other authorization than here

in contained, CALAVERAS DISTRICT is authorized to take over and per

form all of the duties and responsibilities of STOC~TON DISTRICT as 

Watermaster, and to substitute CALAVEAAS DISTRICT in all respecte as 

Watermaster. Said right to ao function as Wetermaster shall continue 

until euch Hrne as STOCKTON DISTRICT has corrected the delinquency 

in payment or other failure. 

7. (C) If any· sum due under this CONTRACT remains delinquent 

tor 36 months or longer, CALAVERAS DISTRICT, acting• as Watermaster 

or otherwiPe 1 upon 30 days written notice to STOCKTON DISTRICT, may 

terminate the total water entitlement of STOCKTON DISTRICT, and 

CALAVERAS DISTRICT in such event is authorized to sell and dispose 

of the w-ater to which STOCKTON DISTRICT would otherwise but !or such 

nonpayment be entitled, to any person, firm, or corporation within 

or without the DISTRICTS (to the extent permitted by the Bureau 

Contract or any amendment thereto) upon such terms anp conditions 

as the CALAVERAS DISTRICT shall detem~ne, provided, that the STOCK

TON DISTRICT may reacquire its said water entitlement at such time, 

if any, as said water a~titl~ment is not disposed of or c9rnmitted 

to others or in use in place of other water supply '-r'hich CALAVEAAS 

~ISTRICT haa relinquiahed. If only a porti?n of such water entitlement 

28. 
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is so available, then STOCKTON DISTRICT may reacquire such portion 

that is available. Such right to reacquire water shall be subject 

to the condition that STOCKTON DISTRICT shall pay to CALAVERAS DIS

TRICT a sum calcuhted as ·follows: All delinquent sums including 

sums becoming delinquent after the exercise of CALAVERAS DISTRICT'S 

rights under this subarticle 7(C), £!£!. interest as set forth in 

Subarticla 7 (',) abovl! 1 less an,y income that C1\L1\VEAAS DISTRICT has 

had during the period of termination from the sale or other dis-

'. position of the subject water, plus actual expenses of CALAVERAS 

DISTRICT in temporarily disposing o~ water subject to such termination. 

7. (D) The remedies under this Article are cumulative end 

nonrestrictive. CALAVERAS DISTRIC~ may use any, or any combination 

of, the remedies specified in this Article 7 and any other remedy 

or remedies allowed to it in law or equity, ~ether based upon breach 

of contract or otherwise. 

7. (E) Any water USI! or diversion agreements made by STOCKTON 

DISTRICT with ite water users shall be expressly made subject to this 

CO~"TMCT end the remedies herein. 

8. Delay in payment. If, due to adverse economic condition~, 

or for any oth7r reason, either or b~th DISTRICTS are unable to make 

payments required under this CONTRACT, or by the Bureau Contract, 

and the united States because of such inability grants a delay of a 

definite or i ndefinite period for payment under the Bureau contract, 

then such delay shall be applied for th!! benefit of the DISTRICT 

experiencing such inability to makl! payments, and if both DISTRlCTS 

ere subject to such inability then the benefit of such delay shall ' 

be applied pro rata on the ba1ia of the affected then current pay

ment oblig~tions of the re1pective DISTRICTS, This Article 8 shall 

be liberally construed to the end that any loss of water, ~he right 

to uae water, or water an~itlemant by either DISTRICT, as a result 

ct adverse economic conditions, or other causes beyond the control 

of a DISTRICT, sh~ll be reduced or eliminated. 

29, 
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9. veatinq 2f ~ Entitlements, Continuation of Agreement. 

At the conclusion and complete performance of~ the Repayment 

OJ:iligation· of the Bureau Contract and the repeyrnent provided under 

S1.2l:larticle 5 (A) o:f this CONTRACT, both D
0

ISTR:CC'1'S shall l:lecome 

vested with' the wate r. entitletnents for ...,hich they ·have respectively 

paid, subject only to what rights remain in the United States at 

the conclusion of the Repayment ObJ:igation ol the. Bureeu contract. 

This CONTAACT shall then continue i n effect in perpetui ty, s ubject 

to all of its terms. 

10 . ~ Ef ~ ~ - 'l"he CALAVERAS DISTRICT expressly agrees 

that no water from the New Hogan ~reject shall be used by it or 

through it by a third party beyond the boundaries shown on the at

tached map marked Exhibit "B". All water flales, us e , or distribu

tion contracts made by CA!JliVERAS DISTRICT shall be expressly s1.2b j ect 

to the provisions of this Article 10. 

l l. Watermaster. 

ll . (A) The STOCKTON DISTRICT is hereby appointed Wate.rmaster 

unde r this CONTRACT and the Bureau Cont ract. The function of the 

wate:crnaster shall ~e exerciaed by the Secre tary-Manager of STOC~~ON 

DISTRICT or by any other person or position desi9nated by resolu

tion -of the Board of Directors of STOCKTON DISTRICT. It shall be 

the duty of the Waterrnaster to: 

ll . (A) ( l) Exercise general s upervi$ion over the adminis-

~ration of this CONTRACT and general administration on l:lehalf of 

~he DISTRICTS over the operation of the B~reau Contract. 

ll. (A) (2) Exercise general supervision over the diversion 

and use of water from the New Hogan Proj ect by the DISTRICTS. 

ll. (A) (3) Administer the d i ve rsion i nto storage, t he 

storage regulation and the .release of water. 

ll . (A) (4) Compile and submit water use schedules to the 

Contrllotin9 Officer and the District Engineer u set !orth in the 

Bureau Contract. 
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ll. (A) 

interest , owed 

this CONTAACT • 

11, (,.) 

) 

(5) Cal~~late and determine the sums , includ i ng 
· W 

py CAL~VEAAS DlSTRICT to STOCKTON .DISTRICT under 

(6) Exercise such other duties given to the Water-

master elsewhere in this CONTRACT . 

11. (B) CAL2WERA,S DISTRICT shall pay the expen:ies ~f t~e 

Water~aster directly attributed to that DISTRICT'S activities on 

the following basis: Two (2) times the hourly wage or salary cf 

any non-CALJI.VERAS DISTRICT personnel used, for the actual hours of 

time spent by such personnel , and other costs , actually incurred, 

including automobile and t~uck cost~, insurance costs , and audit 

costs , all as may be agreed upon by the DISTRICTS from time to time 

in writing . If the DISTRICTS are unable at any time to a~ree upon 

the amount of the Watermaster ' s expenses properly chargeable to 

CALAVERAS DISTRICT, then the matter shall be submitted to arbitra

tion as set forth in Article 12. 

11. (C) All diversions from the Calaveras River from the New 

Hogan Reservoir pool or from below New Hogan Cam within CALAVERAS 

DISTRICT shall be metered by meters of a type , approved by the 

Watermaster. These, meters shall be installed, services, maintained, 

and replaced as necessary by CALAVERAS P!S~RICT anc the Watermaster 

shall be free to inspect any such meter at any reasonable time. 

CALAVERAS DISTRICT shall read and inspect all of the aforementionec 

meters monthly and shall supply the information required by the 

waterm~ste~ and certify th~ oorreotnsss of the meters to the 

watermaate; by the 10th day of each following month. If a diver

sion ia unmetered, or if the meter is not approved, or 

31. 
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if the data from an approved meter is not supplied as required, 

the Watermaster may estimate the amount of water used for each such 

diversion, using, when p~ssible, the criteria then in use by STOCK

TON DISTRICT within its own DISTRICT for estimating the consumption 

of water for variouii types and classes of water use. The Water

master shall deterniine the amount of M & I water u~ed by the CALA

V:ERAS DISTRICT. :In qetermining the tot!l quantity of Project Water 

diverted by CALAVERAS DISTRICT each year for use in pre.paring the , . 
statement provided for in Paragraph S(D) (3 ) above, the Watermastar 

shall do so either by adding the amount• metered or estimated mon

thly, or alternatively, at the O?tion of STOCKTON DISTRICT, by sub

tracting !rom 0 1 as defined in Paragraph l(T) (6) the amount of water 

entering STOCKTON DISTRICT in the Calaveras River and adding Cr as 

defined in Paragraph l(T) (4). In case the alternative method is 

employed, the amount of water entering STOCKTON DISTRICT shall be 

measured by a device whose type, location, and installation is ap

proved by CALAVERAS DISTRICT and which is installed and maintained 

by STOCKTON DISTRICT entirely at STOCKTON DISTRICT'S expense, and 

representatives of C~LAVERAS DISTRICT may inspect any such measur

ing device at any reasonable time. The determin~tion of the Water

master is bound by the data uupplied by an approved meter unless 

tha Watermaster can show that the information recorded by meter is 

substantially in error. 

11 . (D) The watermaster shall cause to be measured by meter 

diversions for M ~ I use within STOCKTON DISTRICT (Sm)• Repre

sentatives of CALAVERAS DISTRICT may inspect such meters at any 

reasonable time. 

ll. (E) STOCKTON DISTRICT by undertaking and performing the 

functions of watermaater does not warrant to either C~LAVERAS 

DISTRICT or to the water users of CALAVERAS DISTRICT, as to con

ditions beyond the control of said Waterrnaater, a supply of water 

of any given quantity at .any given time 1 or of any particular qua.'lity. 
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11. (F) By July 1 of each- year the watermaster shall subrnit 

a report to each DISTRICT giving a full accounting of the use of 

New Hogan water for the preceding accounting year, all money paid to 

the Bureau under the Bureau Contract, and all money paid to STOCK

TON DISTRICT under this CONTRACT, ~aid report shall contain any 

suggestions for impr9ving operations under thia CONTRACT. The 

Watermaster shall cause an annual audit to be made of the financial 

transaction's under this CONTAAC'D· 'l:ly a certified public accountant .. 
and shell send a copy of each said annual audit to eacn DI.STRICT. 

12. Arbitration. ln any instance in which the DISTRICTS -fail 

to reach agreement as required herein, or in any instance in which 

a DIS.'l'RICT disagrees with a determination of the watermaster, e 

DISTRICT may submit the disagreement to arbitration in the manner 

provided in this Article 12. Matters for which arbitration is 

specifically provided else'tlhere in this CONTRACT shall else be sub

ject to the procedures set forth in this Article 12. The procedure 

for arbitration shall be as follows: 

12. (A) Either party m~y give notice requesting arbitratibn 

to the other. 

12 . (B) Within ten (lO) days of the giving of a notice pur

suant to Subarticle l2(A) of thie Article, the DISTRICTS shall each 

select one arbitrator and the two arbitrators so selected shall 

together select a third arbitrator. If the third arbitrator has 

not been appointed by the expiration of the ten (lO) day period 

s~eoified above in this Subarticle l'2 (B) .then either party may re

quest the American ~rbitration Association to make the selection 

of any arbitrator or arbitrators who have not be4n so selected. 

During the fifteen (15) days next following the selection of the 

third member of said board of arbitration, the board of ~rbitra

tion shall meet together from time to time and hear evidence and 

ar9uments orally and in writing from the DISTRICTS rel~tive to the . 
matters before it and shall then render ite decision with . respect 
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to any matter submitted to it. The decision of said board of arbi

tration with respect to any matter submitted to. it pursuant to 

this Article 12 shall be final end binding on both parties. The 

Watermaster shall cause notice of any decision of a board of arbi

tration hereunder to be given to both DISTRICTS. 

12. (C} The costs of arbitration pursuant to this Article 12, 

including the fees and expenses of the members of the board of arbi 

tration, if any, shall be borne equally by the DISTRICTS. 
l 

12. (D) As to any matter not ap~cifically providea for here-

in as to the procedure for arbitration, the rules of the ~merican 

Arbitration Association shall apply unless the DISTRICTS agree to 

the contrary. 

13. Attorneys' Fees !11!!£.2.!.!!.• In any o~sa where court ac~ion 

is instituted by one DISTRICT against the other to interpret this 

CONTRACT, the rights of the parties thereunder, or to enforce a 

right or obligation created by this CONTRACT, the prevailing par~y 

shall receive its costs and reasonab•le attorneys I fees to be set 

by the court. 

14. captions and Calculations. The captions to the Articles 

herein are not part of this CONTRACT, and are not to be used in ics 

interpretation. Any computations made pursuant to this CONTRACT 

concer~ing numbers of AF shall be carried out to the nearest acre 

foot. Any computat'ions made pursuant to this CONTRACT i _nvolving 

percentages shall be carried out to the closest 1/lOOth of one percent. 

15, Binds~ Inures. This CONTRACT shall bind and inure to 

the legal successors of the DISTRICTS and is not made for the bene

fit of any third party. · 

16. Subordinate E Bureau contract, This CONTRACT at all 

times is subject and subordinate to the provision• of the Bureau 

Contract, 

17. Notices, Notices required to be given under this CON

TRACT shall be made by prepaid registered or certified mail deposited 
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in a United States Post Offioe mail box addressed as follows: 

CALAVERAS DISTRICT: 

Secretary-Manager 
Calaveras county Water District. 
P, 0, BOX 846 
San Andreas, California 95249 

STOCKTO~ DISTRICT: 

Secretary-Manager 
StooRton and East San Joaquin 
Water conservation District 

P. o. Box 5157 
Stockton, California 95205 

Notices so posted shall be deemed delivered on the second day follow-

ing said posting, Changes in these addresses s hall be given in writ

ing by the method specified herein. 

18. Etfective ~ !.!l2, Delay!!!_ payment. 

18 , (A) This CONTRACT shall not be effective until'.the Bureau 

contract has been signed and approved by the United States. 

18 . (B) It is understood that certain of the water users 

identified in the Murra~, Burns & Kienlen civil Engineers study 

dated February 7, 1969 and located within CALAVERAS DISTRICT have 

for some time been making diversions for agri cultural purposes 

from the Calaveras ~iver below New Hogan Dam and tha~ said diver

sions have included, in part, stored wat:er which has been released 

from the New Hogan Proje~t _pursuant to interim contracts now and 

heretotore in effect between ths STOCKTON DISTRICT and the Bureau 

by which . contracts the STOCKTON DISTRICT has paid the Bureau at the 

rate of $4 . OD per AF for s eicl release of stored water and will so 

pay the Bureau during 1970. It is anticipated by.the parties that 

in 1971 and subsequently these water users will divert water, part 

of which will be Project Watar and part of which will be We as de

fined in this CONTRACT. !tis further understood that CALAVERAS 

DISTRICT may need to complete certain internal arrangements before 

it can pay STOCKTON DISTRICT for the Project Water diverted by 

these users, CALAVERAS DISTRICT shall inclu~e within tha initial 

achadules submitted on March 15, 1971 pursuant to Paragraph 3(B) (l) 

the monthly quantity ct wate~ estimated to be require~ by the afore

mentioned diverters during the 1971 year and shall similarly include 

tha amount so required in the initial schedules submi~ted 0n March 15 

of each year thereafter. Notwithstanding the provieiona ot Paragraph 

3 (B) (1) and Suba~ticle S (D) related to advance payrnents, the advance 

payrnent made by CALAVERAS DISTRICT on March 15, 1971 need not include 

the amount representing planned ~iversions by these w~ter users but 

. . 
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may be deferred by the CALAVER~S DISTRICT to and including April 1, 

1972, providecl that. any sum so deferred pursuant to this Subarticle 

18 (B) shall bear interest at the rate of nine percent (9'') per annum 

until paid in full. On March 15, 1972 and in all years thereafter, · the 

water and advance payment therefor for thase users shall be included 

in the initial schedules and a~vanoe payments submitted by CALAVERAS 

DISTRICT pursuant to Paragraph 3(B) (l) . 

IN WITNESS WHEREOF, the parties have executed this CONTRACT 

the day and year first herein written. 

~➔a~KTD~ & EAST S>.N JDI\QUIN WATtR 

B 

.. 

CONSERVATION DISTRICT 

CONTRACT APPROVED BY THE 
OF TKE UNITED STATES, 
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1972 
1973 
1974 
1975,. 
1n6 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
198~ 
1985 
1986 
1987 
1988 
1989 
1990 -
1991 
1992 
1993 
1994 
1995 -
1996 
1997 
1998 
1999 
2000 
2001 
20,02 
2003 
200~ 
2005 -
2006 
2007 
2008 
2009 
2010 ~ 

....... --
Delivery · 
~F/Annum 

AO M & I 
.,, 

63qo 69 
6632 75 
6923 93 
7215 110 
7507 133 
779B 156 
8090 182 
8382 210 
8673 240 
8965 275 
9 257 310 
9548 I 355 
9840 400 

11560 450 
13280 509 
15000 570 
16720 630 
18440 100 

20160 790 
21880 880 
23600 940 
25290 1010 
27040 1080 
27040 1160 
27040 1250 
27040 :134 o 
217 040 1440 
:no4o 1550 
21040· 1680 
27040 1780 

· 27040 1880 
27040 1990 
2701io 2150 
270QO 2220 

27040 23QO 
27040 2480 
270~0 2630 
27oqo 2790 
270QO 2960 

) 

•'',. 

. . .. •,~ 

~ t • . .. ·. '\, ' 
', :,----..__ 

Total 
AF/Annum 

.-,· .....___ 

6~00 

6707 
7016 
7325 
76110 
795q 
8272 

8592 
8913 
9240 
9567 
9903 

10240 
12010 
13780 
15570 
l 7350 
19140 
20950 
22760 
24540 
26300 
28120 
28200 
28290 
28380 
28480 
28590 
28720 
28820 
28920 
29030 
29190 
29260 
29380 
29520 
29670 
251830 
30000 

AO - Agriculture 
M & I - Municipal & 

Indust:riBl 

A:F/Annum - Acre "Feet Per 
Annum 

EXHIBIT "A 11 

Water Delivery 
F'or 

New Hogan Project 
Calaveras County Water Oistric~ 
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6340 60 6400 
6632 75 6707 

I 1974 6923 93 7016 
1975 7215 110 7325 
1976 7507 133 7640 AG - Agriculture 

1977 7798· 156 7954 
M & I~ Municipal & 

Industrial 
1978 8090 182 8272 AF/Annum - Acre Feet Pe~ 
J,979 8382 · 210 8592 Annum 

. 1980 - 8673 240 8913 
1981 8965 275 9240 
1982 9257 310 9567 
1983 9548 355 9903 
1984 9840 . 400 10240 

1985 - 11560 450 " 12010 
1986 13280 500 137'80 
1987 15000 570 15570 

. 198·~ : 16720 630 17350 
181140 191~0 

,. 
1989 700 an·, Ji 

1990 - 20160 79,0· 20950 
..1,,991 21B80 BBO 22760 
1992 23600 940 24540 :RAS 

1993 25290 1010 26300 
1994 2704.0 1080 2B12.0 
1995 - 27040 1160 28200 
1996 27040 1250 28290 
1997 27040 :1340 2B380 
1998 27040 1440 ' 28480 "'\ 
1999 27040 1550 28590 

:t-
. , 

2000 - 27040 1680 ?8720 :o·-

2001 . 27040 1780 28820 e 
2002 · 27040 1880 26920 

· 2003 27040 1990 2903a 
ing 

2004 . 27040 2150 . 29190 
2005 - 27040 2220 29260 ;,m 
2006 27040 2340 2~380 
2007 27040 2480 29520 

,,, 

·2008 . 27040 2630 29670 a \ - ,· -~009 27040 2790 29830 
2010 27040 2960 30000 

EXHIBIT "All 

Water Deliverv 
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OMIT!I> STATES 
DEPARTMENT OF THE INTERIOR 

BOREAU OF RECLAMATION 
New Bogaa Project. California 

l.O. Draft 10/16-1987 

Contract No. 
l4-06-200-5057A 

Amendatory 

AHENDATORY CONTUCT AMONG THE UNITED STATES - OF AMERICA, 
STOCK.TON EAST WATER DIS'l'R.ICT ANO CALAVERAS COUNT! WATIR DlSTllCT 

PROVIDING FOR REPAYMENT AND CONSERVATION USE OF NEW HOGAN PROJECT 

THIS AMENDATORY CONTRACT, made this .2.rt?ty o.r,/41,~c.h., 1~ 

be twee.n the UNITED STA.TES or AMERICA, hereinafter re,£erred to as the 

United States, represented by ttie Contracting Officer executing this 

amendment, and STOCKTON EAST WATER DISTRICT AND CALAVERAS COUNTY WATER 

DISTRICT hereinafter referred to as the Contractors, 

WITNESSETH, That: 

EXPLANATORY RECITALS 

WHEREAS , the parties have entered into a repayment contract, 

dated August 25, 1970 and identified as contract No. 14-06-200-5057A, 

as amended, which provides repayment and conservation use of New Hogan 

Dam and Reservoir aod is hereinafter referred to as the repaymeoc 

coocrac t; and 

WHEREAS, pursuant to Section 212 of Public Law 97-293 the 

Re~lamation Reform Act of Oc~ober 12, 1982, the Contractors' water 

sup~ly from the abovestated reservoir is exempt from the provisions of 

Federal reclam~tion law; and 

1 



, ' 

WHEREAS, the Contractors desire to amend tbe repayTAent 

contract to reflect the intent so stated ia Section 212 of Public Law 

97-293; 

NOW, THEREFORE, ia. consider'ation of the mutual •~d dependent 

stipulations and covenants herein coacained, it i1 mutually agreed by _ 

the parties hereto as follovs: 

l. The following c~anges to the repayment contract between 

the United States aod the Contractors, shall be· effective commenci"ng 

October 12, 1982. 

2. Articles 19, 20, 21 and 22 of the repayment .contract 

and all references to such aTticles in other articl.es of the re·payment 

contract are hereby deleted in their entirety. 

3. Nothing in this amendatory contract shall tet111inate, 

cancel or affect any sales of land heretofore mad~ under recordable 

contract. 

4 . Except as herein amended, all provisions of the repayment, 

contr act shall rein.a i n in full force and effect. 

2 

r 
J 

/ 

i 



)) 

) 

names &s of the day and year first above ,nitten. 

(SEAL) 

Attest: 

Secretary 
CORP20 

UNITEI> STATES OF AMERICA 

,cn~1:!!t:~ --=- eg1on& , rector, 1 - aci. 1c: eg.i.on 
Bureau of Reclamation 

STOCKTON-EAST WATER DI'STRICT . ' . 

Bit~-~ Pr i nt: •· 

CALAVERAS COUNTY WATER DISTRICT 

~ l!y~-0~✓ 
President 

3 



RESOLUTION NO. 87-160 

WHEREAS, the Bureau of Reclamation has proposed amendments to the 

contract for New Hogan ~ater to delete those sections relating to owner

ship or pricing limitations of Federal Reclamation Law, 

BE fT RESOLVED that the Board of Directors of CALAVERAS COUNTY WATER 

DISTRICT does hereby authorize the execution of the 11 Amendatory Contract 

Among the UNITED STATES OF AMERICA, STOCKTON EAST WATER DISTRICT and 

CALAVERAS COUNTY WATER DISTRICT P'rov·iding For Payment and Conservation Use 

of the New Hogan Project." 

BE IT FURTHER RESOLVED that the President is hereby authorized to execute 

said Amendatory Contract. 

PASSED AND ADOPTED this 10th day of December 1987 by the 

following vote: 

AYES: Directors Clark, Johnson, Neilsen, Gleason an~ Queirolo 

NOES: None 

ABSENT: None 

CALAVERAS COUNTY WATER DISTRICT 

ATTEST: 

Secretary 
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RESOLUTION AUTHORIZING SIGNATURES 00 ~ TO CONTRACT 
FOR USE .OF Nmi BOOAN WA:TER 

WBEREAS, on Febn.iary ·16, 1988 the Board of Di.rectors of stooktoo 
Ea.st Water District adopted the Amendatory Ccx:ltract Among the 
United States ot America, Stockton East Water Dist~ict and 
calaveras County Water District Providing For Repayment And 
Conservation Use of New Bogan Project; and 

WHEREAS, the United States of America . has requested that 
signatures on the Ame.odatory C:Ontraot be autborized by Resolution 
of the Board of Directors of Stockton East Water District; 

NOW, THEREFORE, BE IT RES.:>LVED, that the Board of Directors of 
Stookton East · Water District approv~s and authorizes the Board 
President and Secretary of the Board to execute and sign· the 
Amendatory Contract approved at tbe February 16, 1988 ~ 
meeting. · 

-PASSED AND AOOPTED by the Board of Directors of Stockton Ea.st 
Water District at a regular meeting held oo March ·,s, 1988, by 
the following vote: 

AYES: Solari, Dondero, Laven, Bozzano, ~acNear, Huckins 
NOES; Tone 
ABSENT: None 

EDWARD H. STEFF , Se~~"9¥ 
Stockton East Water District 



SECRETARY'S CERTIFICATE 

I, EDWARD M. STEFFANI, Secretary of the Board 
of Directors of the STOCKTON-EAST WATER DISTRICT, 
Stockton, California, do hereby certify as follows: 

. The foregoing is a full, ~rue and correct 
copy . of a resolution duly adopted at a Regular Meeting 
of the Board of Directors of said Oist+ict duly and 
regularly and legally held at the regular meeting place 
thereof on March 15 ,· 19 88 · , of which 
meeting all of the members of said Board of Directors 
had due notice and at which ·a majority thereof were 
present. 

I have carefully compared the same with the 
original minutes of said meeting on file and of record 
in my office, and the foregoing is a full, true, and 
correct copy of the original resolution adopted at said 
meeting and entered in said minutes. 

Said resolution has not been amended, modified, 
or rescinded since the date of its adoption, and the 
same is now in full force and effect. 

(SEAL) 

~~~r-t'i-.-~.:J.:.J:~FANI 
Secretary of the Board 
STOCKTON- EAST W7i..TER DIST 

) 
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UNITED ST.l\TE~ 
DEPAR'J.1'rnNT OF TH~ INTERIO,R 

BUREAV OF RECLAMAT!O~ 
Central Val1ey P;r-oj ect, California 

C0NTR:ACT :BETWEEN ;'J;liE UNITED STATES 
.. AND 
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PROVIDING FOR PROJECT WATER SERV'rCE 
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UNITED STATES 
DEPAB,.TMENT. OF THE INTERIOR 

BUREAU OF RECLAMATION 
Central Va~iey Project, C~lif9rnfa 

CONTRACT BETWEEN THE UNI.TED STATES. 
.AND 

STOCKTON-EASTWATER DISTRICT . 
PR.OVID IN~ FO~ PROJECT WATER,. SERVICE 

Contract No. 
4-07-20-W0329 

THIS CONTRACT., made t~is /tJ "T~ay of ~~19 -'31 in 

pursuance generally of the Act of June 17, 1~02 (32 Stat .. 388), and' ,acts 

amendatory or supp.lementa'ry thereto including but not limited to the Act 

of Aug,uet ·26, 1937 (SO Stat. 844) • as ainend~d and supplemented, and the 

Act of August 4, 1~3~ (53 Stat. 1187) , as aipended and suppleipen,ted, all 

coliectively herei.nafter referred to as the Federa,1 reclamation laws 

between T•Hl; UNITED _ STATES OF AMERIGA, hereinafter refe•rred to as t'qe 

United St~tes_, and STOCKTON:-EAST WATER D!STRICT, here.inafter referred . . . 

to as the· Contractor, a public agency . of the State of California, duly 

or~anized, ~isting, and acting pursuant to the laws· thereof, ~th: 

its principal place .of business in Stockton, California.,· 

tf!TNESSETR, That: 

EXPLANATORY RECITALS 

, WHEREAS., the United States is co1-.1structing and operating the 

Central Valley Project, Cali~ornia for the purpose, among others, of 

furnishing· water ' fo'r irrig,ation, municipal, industrial, dotn~s tic~ and 

other beneficial uses; and 

WHEREAS, pursuant to the Flood Control Acts of December 22* 1944 

(58 Stat. 887) and Ottober 23, 1962 (76 Stat, ll73), the Corps of Engineers, 

Un1ted States Army was authorized to construct the New Melones Dam on the 

Preamble 
~planatory RecitalE 
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Stan.~sla:us River, California, . for the· multipurpose u:;es of flood -control, 

irriga~ion,, 111unicipal ·ari'd. industrial1 pow~r generation, and recreation-, 

amon.g 6ther benefici~l pur,posElsi and 

miEREAS, pursucl:nt tci said acts, New Melones Dam a:nd Reservoir 'W'ere 

const.ructed by the C9rps of Engineers and transfel;'red to. the Secretary o·f 

the: 'Interior ·to, become an. int;egi;-al ~irt of the .C:e~tral Val,ley t'ioJe~t to be 

' ' 

op,eratea and maint~ined pursuant to the authorizing acts and Federal 

reclamation laws; and 

WHEREAS, investigatio:ns by the United States indic::ate that the 

Contractor has a present and potential nee4 for an irrigation ~nd municipal 

and industrial water supply; and 

WHEREAS, S~ockton-East Water District has southt a long-.t!errn water 

supply from the Folsol,1) South Canal . qf the C~ntral Valley P·rojec.t which is not 

currently available~ and 

WHEREAS, the Flood Control ·Act of 1962 provides . "That before i ·nitiating 

,any di:..,ersions of water from .the Stanislaus ' River Bas'in in, connection with the 

operation of the Cent+al V~lley project, the Secretary of the Interior s~all 

determine ·the quantity of water require~ to ?atisfy all existing and 

anticipated future needs within that basi~ and the ditersions shall at ~ll 

times be su9ordinate to the quantities s_o determined , •• "; and 

HHEREAS, ~~ the Record. of Decision· dated June 29, 1981, the' Secretary 

d.e;te.I;ll)i,ned th~ St,anislaus- Riye:i: · Bas.;kn i\nd the needs therein; and 
; I • 

WHEREAS, ~lthough Stockton-~ast· Water Distri~t is not with-in the 

Basin,. said Secretarial ~eterndnation ab.cl. investigations ·· by tne Unite·d States 

indica:t.e that there will be an interim ~ater supply available from the 

2 -Expl~natory Recitals-
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l Central ·Valley Project for furnishing to the Contractor for surface 

2 diversion and direct ~p-plkation fot' irrigation and municipal ~nd 

3 industrial and other purposes; and 

4 WHEREAS; th~ C0otractor desi'C'es !:·a contract pursuant to :Federal 

5 reclamation law~ and the laws c;,f the Stat·e of California t . fbr water service 

6 ·-fro111 ohe ,Central Valley Projec.~ purs.u?nt' to tne, · conditions her~ina.fter set . for~·hl 

7 NOW, THEREFQRE, in. c9nsideration of the covenants herein contained, 

8 it is agreed as follows: 

9 DEFINITIONS 

10 1. When used herefo; ut,tl~ss oth,erw::tse distinctly e.xpresse~ or manifestly 

11 incompati~le wit~ tne intent hereof., the term: 

12 

13 

14 

15 

16 

17 

(a) "Secretary" o.r "Contracting Officer'~ shall mean· the Secretary 

of• the Interior or his duly authorized repr,esentative; 

(,b) "Project'' shall mean the Central Valle)" Proj~ct, Cali.fon,lia , 

o~ the ~ureau of Reclamation; 

(.c) 11year" sh.all 1De$,fil. calendar year; 

(d) 11Basin'• shall mean the Stanislaus River !asin area for which 

18 a, r:esel;'Y~tio'n ' Qf ~ter ta• ~equt;i::e.d by- th.e Flood CQ~t~o1 ·· Act of ' 1~.62 a,n4 ~hi.ch 

19 isi defi,ned in the s:peci.a.l re~Q:i;it entitled 11New- }felones. Un:t_t1 Centril Valley 

20 Pr,oject, California., Stan:i:sla.us• R,i.v~t Bas.in,. Alte,;-nat;i..ve. a,nd Wa.~.e.r AJ.Loci3,t:i,on, 

21 Septenib:er 1.9.80," a,pp1;0yed· by, tn.e: Under Sec<;t:etary in hi,s ~une 2~1 198]_ 1 

22 Record of Deci.d.on; 

23 (.e} ''ag;ricult1.11~a_l ~ater'' shall mean ~ter used prill)arily· in the com-

24 mercial pr-oductio? of agricuitural crops or livestock incl1.1ding daI11est~c 

3 --Expla,natory iecitals-
Ar'ticle 1--

( 

) 

' 

... 



' ' ' 

J' 

1 

~ 

3 

4 

5: . 

6' 

7 

8. 

9·· 

10 

11 

)"" 12 

13 

.14 

15 

16 

11 

18 

19 

20 

21 

22 

23 

24 

) .. 

" I t 

use incide~al the.re to~ on 't,'racts of land operated in units of more 

' ' 

than• five acres; 

(f) "mun:l,cipa1 1 ioau·st~ial, and domestic water" (hereinafter 

r -eferr.ed to as M&I). sha.11, m~an water used for other than agricultura~ 

pu-rposei?.; 

(g) ·, 11 i11ted.m :watet supply"· shall me~n that portion o·f. the w~t-e.r 

supply _available from the New Melo~es Uni~ durin~ the buildup to . full 

Basin requirements which. -:.ill be :withdrawn as the ·needs with:tri'·i:fre Bas.in. 

develop. 

TERM OF CONTRACT-RIGHT TO USE OF WATER 

2. (a) This cont~a~t shall pe effective on the date first hereinabove 

' writ.-ten and' shall, remai.n in effect through December 31, 2022. 

. (b) The Contracting Of~i~er shall provide ·a written notification 

to the Contractor anµ.ouncing the initial delivery date which shall be January 1 

·of the year following the date t;hat wat_er from the Project: . is first availabl~ 

to the Contractor: Provided, That water availability shall not be declared 

until all applicable requirements of State and Federal law witb, respect to· 
' 

utilizati~n and delivery of Stanislaus River water ·for the purpose of this 

contract have b~en complied wit~: Provided 'further, That tne lanq classi

fication requir ements of Federal ;reclamation law must be satisfied prior to th.e 

announcement of water availability. 

4 - -Article 1 - 2 -
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(.c) If within a period of 5 years. commen<=;l!lg with. the year in 

which. the initial delive~y date· occu~s, the .Contractor does not o~ or have 

available to i.t fo-r the remainder '.of .the term ' hereof,. facilities which 'in 

the opinion ot the. Contracting 0££icer are ~de,quate for the conveyance and 

distribution of wate.;r to be made available pursuant to ,the 'ter.ms of t;his 

contract. this . contrcl,ct sh~l1· t-~,rmin·ate, If in the opinion of the, Contracting 
. . 

Officer, at the end -of said 5'-year: period, the Contractor. is diligently pr~-

ceeding toward comp-letion 0f the conveyance anq dis~:ribut·ion facilities, the 

Contra_ct ing Officer shall extend said peri·od from year to ye:ar to permit. com

pletion of said facilities. 

WATER TO BE FURNISHED 'TO "THE ·coNTRACT-OR 

3. (a). The Contractor und_erstands and agrees that the wate,; supply 

provided pursuant tq this contract is an ~terim water supply·. 4s tpe Basin 

use develops, pr if the interim wa~er supply available to Centr~l San Joa~ui n 

W~ter Conaerva;:icn Disbrict -pursuant to its contrac·i; with. the United States 

is ' increased, the Contractor' S' interi.IQ. water supply may be reduced for subse

quent years as determined by the Contracting Offic~r upon a minimum of one 

year written notification to the Com.tractor·. The Contractorls interim water 

supply also may be reduced,. as determined by the Contracting Officer, to pro-. . ' 

vide South Delta Water Agency an interim water supply in dry and critically 

dry water years, as determined by the Contracting Off~cer, but only in the 

event that- the United States and said Agency execute a cont:"ract for tl:lat 

i.riterim water supply during tnose dry and critically dry witer years. 

(l:>.2 Subject to the terms and conditions here.in stated, t,he Unit,ed 

. States. shall make available atlnually to' the Con tr.actor a :maxilnum of 75,000 

5 -~11\rticles 2 - 9--
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acre-f ee.t of interim 'itater: . ·!rovide,f; That th.is q_ua~tity· may be incr~sed 

pursuant to subdi,vis-ions., (£) . and• .. (g) of · tb:ts article., · 'Pro"{ided •futtl:\er 
I 

That 

if t~ total water q:uantity is ·:reduced· pursu·apt to s ·ubdivisfon (a). of thi.s 

article, th'? maxim'Ulll and miri:f:murt\ -:quanti.tfes specified in ·su'E>di.vi.si~ns (c} and . 
(µ) shall be adjusted; proportionat~y. to such. reduction or ·o~herwi.se l:idjusted . . 
in a. manner, mutua°l;ly _agreed to ·' by t .he Contrac.t~ng Offic.·er. and the Contractor: 

. . 
And provided ' ftit-t-li'er, Tnat ·:t.n the event lit.iga:d.on by a third party prevents 

d~7"ivery of ,Proj~ct water for · a perio~ of time dur:t.ng th~ term o•f ·t~is contract, 

upon approval o~ the Contracting Officer the mi1rimum payments as described in 

I 

subdivisi.ons (c) and (.d) . o.f this artic+e during that same periop shall be 

suspended. 

(c),' The United States s.hall m-'7ke availab+e to th~ Contractor ~he 

ani:p.ial qu·antities '?f agricultural water up to a maximum quantity of 6~, 000 

• acre-feet as specified in the schedule submitted by .the Contractor in, acaordanc~. 

with Article 4 and the Contractor shall pay for said water in accordance with 

Article 5: Provided, That the United s·tate~ shall make available and the Con

t;:actor shall· pay fbr, as a minimum, such. quantities of · a-gri~ultural water as 

spec~fie~ below: 

(l) Each. year, for the · first five year~ commencing· with the 

year in which the init~al delivery da;e occurs pursuant to Article 2, 

the quantity of water specified in :a, schedule, or any revision thereof, 

submitted in accordance with Article 4. 

~2J Each year fo.r years ·6 through. 8 a ;nin~um qua~tity of' 

22, 75-0 acre-feet and: for years 9 a+J.d 10 th.e minimum quanti.~y of 45,560 

acre~feet: 'Provided, T~at ii in any year the Contractor ~ch.edules a 

quantity larger than the s·tated ·minimum, suc.h incre.lsed quantity shall 

6 -Ar'tic.le 3--
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constitute a new minimwn .for .' eaoh. s·ubsequent yea-,: until such. time as 

the above-stated ' min~ums exceei:L.that ·quantity.-

(3) Each year c:eginn~ng in the 11th. year a1,1d cont:i,nuing 

for the. rE!Jl?.ain:1:ng contract ·,tetni, ·the quantity 6f "·water scheduled ~ . 
t;µ e 11th year (which. q:uantity-. s-hall be at leas:t equal to or greater 

than the AuantLty·~de availabl~ and paid for in the ~Oth' year ex~ept 

. as reduced pursuant to subdivision ~) of this ardcl~)... ~ no event 

shall the annual quanti.ty· fu~isbed for _agric~l:tural purpos es e.xcee«;i. • 

I 

65,000 a~re-.feet ·, · except a.s provided pursuant to subdivisions (f) anq. 

(g) of this article: · ' Pr.ovided, . T'E¥lt the United States s-hal1 not be 

obligated to furn~s·h any· qu~nti.tY: greater than th:e · qu·an!:ity · scheduled 

I 

in the· l~th year and sue~ quantity s.hall constitute the rie'W contract 

maximum for the reniaining contract term. 

(d ) The, Un-i.ted States shall make. ava~lable t;o the Contractor 

the annual- quantities· of M&I. water up to a, maximum quant ity of 10,000 acre

~eet as specified in the schedule submitted by ths Contractor in acco~dance 

with Article 4 and the Contractor shall pay fo?: said water in accordanc_e. with 

Article 5: Provided, That the United States shall make available and the 

Contractor, shall pay for, as a m:i:ni:mum, · such quantities of M&I water as 

s~ecified in the following table except as reduced pursuant td subdivision (a) 

of this article: · 'Provii:ied, h.owever·, That . at any tim~ or tillles after the 

7 -Article 3-
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l' ear·s Beginning 
With l nitial 

Deliverv Date .. . 
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T~BLE OF MINIMUM M&L W4TER-QUANTITIES 
,., 

(In acre-feet) 

Years Beginning 
Mi.nimurn Annual .. With Init~al Minim~u:n. Ann'\.lal 

M&! v;'ati!r Delivery Deliverv Date M&l ~ater Deliv~ 

l,OQ 21. 8 ,.7-00 
200 22 9,400 · 
300 23 -10,00·0 
400 24. 10,000 
soo 25 · l.0 ,-000, 

. 600 26 io,oo~ 
700. 27 10·;000 
800 28 10,000 
9.00. 29 10,000 . 

1,000· 30 10,000 
1~700 31 10,000 
2,400. 32 10,000 
3;100 33 10,.000 

' • 

3',800 34 10,000 
4 ,SOQ. 

., 
35 10~000 

5,2o'0 36 10,000, 
s, io.o · 37 10,000 
6,60,0 ·38 10,000 
7,360 39 10,000 
8,000 40 10,000 

~ . . -Article 3-
Tab·le (M&I Minimum Quantities ) 
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l Contractor ' s req_uirement; for M&t water ,exceeds- 10,00Q acre.,,,fe·et :per year, any 

2 or al.J. of the. Project. wat·er to .~ .. furnished foT agri.cultural use, a~ specified 

3 in subdivision (.cl ,of· this article., · may be·. converted to M&I u~e and shall be 

4 added to sa±d 10, ODO acre-feet and shall b~come the 'IDinimum q_uarttity the 

5 Contracto+ 'shall pay for as M&I water · ea:cb. year ther-ea-fter during the term of 

6 this contr~ct • . Any ~ime or times water for agricu1tura1 use is ~onv~rted to 

7 M&·l use, the minimum quantities'-of agri.cultural wat·er for which payment is 

8 required pursuant to subdivision (cl of tpis article shall be adjusted ac~ordingly. 
' . 

•, 

9 (e) In any year the Contractor schedules a quantity larger than the 

10 minimum stated in the Table of Minimµm ·M&I Water Quantities for that year , such 

ll scheduled quantity shall constitute a new minimum for ea'.ch subsequent " year until-· 

:µ 

13·. 

14-
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such time as the minimum stated on the Tabfe exceeds that quant~ty. 

(f ), 
\ 

The Contracting Officer will review the supplemental needs of the 

Contractor follo~g restudy of the availacle groundwater and with the mutual 

agreement of the Contractor the inaximum ~ater quantity of 7.5 1000 acre-feet may 

be adjusted: · Provided, That said maximum quantity may be increased only if the 

Contra.cting Officer h.as dete.rmined that additional Proje.ct water is available: 

Provided, however, That the increase. shall not cause the adjusted maxittl\lm quantity 

to exceed 90,000 acre-feet: .AD.d "Provided further, That if the tot'al water 

quantity is increased pursuant to ·this• subdivision, the maximum and mi.nimum annual 

quantities specified in subdivisions (cl ' and (.d) of this a~ticl~ shall be-adjusted 

proportionately to such. increase or otherwise adjusted in a manner mutually 

agreed to by the .Coutract~g Officer· and the Contractor . 

(.gl If the Contractor in any year requires a quantity of water in 

addition to the maxfuum quantities · stated in subdivisions (.b), (c), and/ot (d)' 

herein which the United States is obligated to furn~sh , additional Project 

9 -Article 3-
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water, if a~ai~,~~e ai determined by the Contracting Officer 1 may be furnished 

upon· receipt of a schedule £torn , the Contractc;,r indi,cating the quantity of' 

water and the desired time of . delivery·,,and ap,pro'priate payment . The fu_rnishing 

by the United States and acceptance by the Contractor of such additional water 

shall neither entitle nor obligate the Co~tractor to rece4ve or pay for such 

quant i ties in subs~quen~ years. 

():1,) The United Sta_tes and tne Co,ntr·act-or by. mutual aireemenc: raay 

re'duce .the annual quantity o{_ water which. th~ Unic.ecj States ;is obli g~ced to 

make available and the Contractor obligatid to pay for during the, remainder 

of t.he: teiin o.f this. c9ntrac t. 

'(i) The Contractor I.Till use al:). proper m~thods to secure. the 

economical a.n.d benef i c i,al use ~f water furnished put"suant to this contract. 

(j) If in any year after the Corltracting Officer has appfo~ed a 

schedule or any revisi-on thereof submitted by the c·ontr actor 
I 

che United States 

is unable to furnish any of the ~ater in t he quantities and at the times 

r equested in the schedule or revision thereof and the Contractor, does noc 

e l ect to receive and does not receive such water at other times during sucn 

year, the Cont;rac.tor shall be entitled co an ~djustme.nt. as prov'.i,ded in 

Artie.le 6. 

DELIVERY SCHEDULES 

4. (aJ For each year the Cont~actor will submit a schedule, 

subject to the provisions of Article 3·, indicating the amounts of 

agricultural anq M&I water requir~d monthly. The first schedule 

shall be submitted 2 months prior to the initial delivecy of water. 

Ther$a·fter, annual schedules indicating monthly water req\/,i:rements 

for the subsequent years sh~ll be submitted not later thaD, November 1 of 

each year or, at such other times as determined by the Contracting Officer 

10 --Articles 3 - 4--



,. 

1 to· i!l.Ssure coo741n~ti.on of Project operations. Th-e Un~ted: State!> shall 

z attempt to deliver water ,fn accordance with. said sco.edul.es , or ~my revisio~s 

3 thereof satis~actqry to the Contrac~f?g Officer which are submitted to the 

'' 
4 Contrac•ting O.fficet: with.in. a reasona.o.le tine before th~ desired time of 

s delivery, Th,e inaciltty", failure, or refusal of th'e .Con:tr~ctor to submit 

6 a schedu1~ shall not relieve it of its payment o·bli~ations, 

1 (b)' If th~ Cont':ract;:or duri.ng any month. ;ts furnished ' a quantity of 

water in addit:ton to that wh.icn. it nas requested fpr such month in its 

schedule and accept~ sucn. addit:t.onal water·~ the Contractor shall be deemed 

t _o have revi~ed _its schedule and, ordered and obligated itself to pay· for 

8 

9 

10 

ll 
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l.5 
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such. additional water a_nd the Uq;(.t~d States shall be deemed · to have accepted 

such revisioa, a.,s satisfactory-. As soon tliereafter · as possible the Contractor 

shali submit a revised schedule to the United States for the remaining qu~ntity l 

t6 be delivered during that year. 

RAIES AND METHOD 'OF PAYMENT "FOR .. 'W.ATER 

5. (a). The rates of payment to be made by tne Contractor for water 

made ava;Llable purs~ant· to this. con-tract shall be: 

(1} $3. 50 per a~re-foot for agri'.cultural ·-wa.ter: 

Provided. That t~is rate shall be redeter111iried annual·ly in accordance 

vdth reclamation law and tbe then current agricultural rate policy Qf 

the Project., 

(2) $9.00 per acre-foot for M&I water: 'Provided, ~t this 

rate s.hall be redetermined annually in accordance wit·h reclamation law 

and the then curr·ent M<rI. rate policy of the Project. · 

(b) A~ the time the Contracto~ submits the first schedules pursuant 

i:o Article 4 here·of to the Co'Qtract~ng Offi.cer, the c·ootractor shall pay the 

27 amount payable for water to be delivered during· the first two months. Before 

ll --Articles 4 - 5--
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the end of the first month. or part .. ther.eo•f, of delivery of water pursuant 

to ' this CQntract and D~foTe .tne end of ' eachmonth thereafter, the Contractor 

shall pay for tlie watet' te be .de-livered ;f;n acco;t'danc~ wi..th: ~he latest 

approved s·chedules during th~ irecond month. immediately following. .Adjustments ' . . 

between the paymen~ . for the ·schedJ,4ed' ambuJ:?,tS of wa:;er and the paYl)letlt: for 

qua'.ntit;ies d·e .livered eacfl- month. s~ll be ll).a.,de d'i.;rihg tne. joJ.lowing I11o'nth: 

Provided, 1'ha,t any revis·ed schedule which;. intreases the Contractor's water 

deliveries shall oe accompanied w:i.th: an appropriate pa:yment to assure water 

is not delivered in ad-vance of pay:ment. By December 1 of eac~ Y_,ear, the Con

tractor shall make any additional payment it is 06.1:i:gated to make for, that 

year purs~ant to Article. 3. 

(c)· . In the event the Contractor in any year is uuabl~, fail.s, or 

refuses to accept deliva.ry- of the quanti.t•ies of Wc,!,ter scheduled and !I)ade 

available for: de-l~v:ery and for which payment is· r.equired .pursuant to this 

contract or if the Contractor in any year fails to submit a schedule under 

subdivtsi.on (a) of Article, 4, said inaoi.lity, failure, or refusal shal.l not: 

relieve the Contractor of the obligation to pay for said water and the CoD

tractor ,agrees to make payment · therefor in the same manner as if said water 

· had been delivered to and accepted by the Contractor, in accordance, '>dth. this 

con.tract . 

ADJUSTMENTS 

6. The am~unt of any overpa~ent by the Contractor due to the quantity of 

water actually available. for the Contractor during any year~ as· determined by 

the Contracting Officer, having been less th.an ~h.e quantity for whicn the Con

tractor was, required· to pay shall .be applied first t ·o any. accrued indebtedn~ss 

then due and payable by the Contractor pursuant to this contract. Any amount 

12 -Articles 5 - 6--
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of such. overp~yroent then rema:iil~ng shall, at the op•ti~n of th.e Contractor, 

be refunded to the Contractor or ·credited upo)l al!lounts to .become due to the 

United Sta~es from the Contractor under the provisions her$of in the ensuing 

I 

year, _Such. adjustment shall coristf;tut·e . the. sole remedy of t:.he Conb;:actor or 

anyone uav-i_ng_ or. _claimi_ng• to have the r :igh.t to the use of any of the water 

supply provi.4ed for nere~n. 

7. 

· POINT OF 'DIVERSION~MEAS'l1R:EMll;NT :,AND-RESPONSIBILITY 
'FOR 'DISTR1BUT-I'ON OF. WATER 

(a) The water j:O b·e fur.nisb,ed to the Con·tractoL"· pur su~nt to this , 

' . 
contract will be released from Project facilities, and diverted · at such locatiqn o'r 

locations as mutually ·agreed ' to by •tb.e ·contracd.ng Officer and the Contractor. 

(b.) The Contractor sh'all cons·tr.1,1ct and, i1'stall, without cost or expense 

ll to. t:he ~nited-'. Sta,tes,. facil.i.ties requ4'ed. by the Contractor to take and convey t he 

13 water from the ·p_oint or po~nts of delive·ry. In the event the. Contractor's 

l4 facilities are installed, ope·rated, and maintained on property of the· Unit~d 

l5 Stat·es ~ the Contractor wiJ.l furnhh. foi: approval of th~ Contracting Officer 

16 drawings showing the constiruction to be perfonned by the Contract.or at: ieas.t 6 

l7 months before starting said construction. The Contractor will not commence. con-

18 struction of · any fa·c-ilities on the property of the United States without · the 

19 Contracting Officer's written approval of th_e drawings- subm~t.ted by the Con-

20 tractor. It is specifically recognized and agreed that th.is contract does not 

21. 

22 

23· 

24 

25 

~rant to the Contractor any rigb.t of access to Pr'ojeot wateit' or to lands of th~ 

United States for any purpo.se· except as provided t1,.erein for installati..QO:, opera

tion, and maintenance of th~ Contractor'~ facilities to take Projett wa~er. 

13 -Articles 6 - 7--
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(c)• All water di~erted by the Contractor pursuant to, t~is 

contract shall be; measured with eq1J.ipment furnished. in~ta1led, ope-rated, 

al'ld ·m.aintailled by the Contractor· at thr point or points of diversion. 

established pursuant: t·o · subdivision (a) of this ~rtiC'le. The Contractor·'~ 

ma.intenanc:e pro~ram shall be approved by •tbe Contracting Of.ficer·. 

(d) M&I water furnished· to the i;:ontractor and: delivered to. its 

cust·omers- shali be measured, or caused to be mea~ured, by the Contractor 
• • I 

at the p·oint or points of delivery pr.ovided from the Contractor·1s fa.ci;I.ities.· 

All· measuring equipment req.uirad to· determine such quantities shall be 

furnished, i~st~l~ed, operated, ~d maintained by the Contractor without 

expense to the United States. 

(e) Measuring equipment required by $Ubdivµions (c) and (d) of 
, 

this a:rticle· and its installation, mainte;ianc:e, and use shall be app-roved by• 

the Contract;ing Officer: Pr.ovided, That at le~st -once each year, or upon 

request of the Contracting Ofticer, the Contractor shall investigate the 

accuracy of a.ll mea:suring equipment used pursuant to subdivisions . (c )- and . (d) 

o~ this article and shall correct any errors in measurement disclosed by 

such investigation. 'l'he United. States shal~ be afforded reasonable 

-opportunity to be present duriI!,g th~ inspect~ng and t esting procedure· by 

the Contractor. The Contracting Officer shall have full and free access · 

at all reasonable times to. inspect said measuring equipment for 

the purpose· of de·term:illi.ng the accuracy and conditi:on· thereof. 

If said facilities are fQund to be defective or inaccurate, 

' +..~· --Art:Lcle 7-
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l they sha,11 be r.eadj t,isted: or repaire&, or both, or replaced without expense 

2 to the United States. ~n the event the Contrac,tor neglects or fails to 

3 make s•..ich repairs or repli!,cemeots wi~hin a, reasonable 'time as way be 
' I 

'4 necessary to satisfy· the opera~in,g requirements of _the Cot1tract11).g Off;i.cer, 

5 the Contracting Officer may cause ~he repairs or replacements to be made 

6 and the C4?St~ thereof ch~rged to the Contracto1r, which charge the Con;ractor 

7 shall pa.y to the United States QD. or before March 1 of the. year fo,llowing that 

B in which the cost was incurred and a statem~nt thereof furnished by the 

9 Contra:cting Officer to the Contractor. 

10 (£) The Contractor s}:lall maintain, i~ a manner · satisfa.,ct:ory .to 

11 the Contracting Officer·, records of the quantities of water measured by 

12 the Con~ractor pursuant. t:o subdivi?i.ons. {c) a1:1d (d). of . tltj..s art~cle and wil\ 

13 a report to the Con~racting Officer before the 7th day ~f each month 

14 following. the month in which wat.er i.s so· measured. the d'ifference between 

l5 the wate:c µieasured by the '?.'?_:1t.r.13:s__~or p1:1rsu,ant to "subdivision. (d) and all water 

16 furnished by. the . Co~trac,t_ing Off_icer ~s measur~~ pu_r~u~nt i:o ~ubdivision ~~) 

17 shall be considere~. to be agric:ultur~l wat.e1:. 

18 (&) The United States shall not be responsible for the control, 

,;-· 
./ 

} 

19 carriage-, handling,. use, disposals or distribution of wate:c beyond the delivery 

20 poiuts 'and the Contractor shall hold tµe United State~ bannless on account 

21 • .. - .Of damage _OJ; cla,irq of..:..da,II1?,ge--o~-'• a.ny· n~tUJ;'e ~h~te;oever-, includ~ng pl;'O}?eJ:'tr 

22 damage, pers.on;3,l injury or de.?.th. l3,ri ~ i,ng out of ol;' · connected'_ wit h. the: con.tiol 7 

23 c:arz;ta.ge, handli:ng, use, disposal, or distrj:,bution of · s.uch. water, 

lS ·-
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MAINTENANCE OF nO\.,IS AND LEVE:LS-.,-TDfPORA.tl! R.E!ll1CTlON
R.E7U~ FLOWS 

8. (a) The Unit:ed State~ shall· make all reasonab:l.e efforts, 

consi!iteDCyith t -he )llo'st: e·ffi~:S.~nt overall operation of, the l:'rojec:t:, to 

funiish Yater to the Contractor at the delivery points established 

pur~ua.nt: to Art:.icle 7. 

(b) The United St·ates -rr.a.y temporarily disccrotinµe or reduce 

, the quantity of .:ater. to be fu'rnished. to the Contract.or as 'herein provided. 

for the: purl)ose·s · of s~cq investigacioq iDspectiqn, maintenanc:e, re.pair,; or 

replace!Ilet1.C of aIJ.Y of th7 I'roj ect: f ac,il.i ties or aIJ..Y part, chere,.vf oecessary 
. ,• 

£or, tbe furnishing of 't.-:ate.r · to the Cont:ractor, but SQ fa,; as f ha.sible the. 

United Sta~es i.r.f.l.J. give t.be Contractor due riotice in advance of such 

temporary disc.onc::tnuance o.:;- reduction, except in case of emergency~ in. 

vhlch c~se no notice need be gi:ven: "Provid Ed', oove;rer , That: the United 

States shall use its best: effort:s to a-void a~y .discont:,i.nu.a.:hc.e or reduc:~ioa. 

in service. Upon ~esumpt-ion of service af~er such reduction or 

discontinuance and if requeste~ by the Contractor, the United States will 

attempt: to d_elive-r the quantity of wate:r which would have \>'een. furnished 

hereunder in the absence of suoh discontinua~ce or reduction . 

(c) Th~ United States rese+VeS the right to all. ~a.ste, seepage• 

and return-flo-w water derived £:r~m water · furnished t .o the Contractor which 

escapes or is discharged beyond boundaries. of the Corttracto~'s service area. 

Nothing he.rein. shall be construed ·as claiming for the United ,States any 

right, as waste, seepage. or return flow, to water being used purs~ant to 

this contract for surface i~rigation or underground storage within the 

Contractor's service area by the Cont:.raator, or those claiming by or through 

t;.he Contractor . 

16 .-Article S 
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WATER .SHORTAGE AND APPORTIONMENT 

(a) In its operat.io~ of the Project, the United States will use all 

3 reasona~le means to guard against a condition of shortag~ in the quantity of 

4 water· a:vailab!e 'to the Cotitractor pursuiant t6 this contract.,. Nevertheless, if 

s. a short~ge does occur during any year because of 'drought, o,r other causes \Jhich, 

in the opinion of the .contracting Officer, are beyond the control of the Unit~d 
6 

7 · States, no lial>ility shall accure ~gain.st the United .States or any of its officers, 

8 

9 

agents:/ or ~mployees for any damage I direct or indirect, ar±s·ing therefrom. 

. (b) In any year that tqe Contracting Officer determines that there is 

10 a shorta~e in the qu.aptity of water available to custome-rs of the United States 

11 fro~ the New Melones Unit . of the Project, the Contracting Officer will apporiion 

12 available water among the water users capable of receiving water from said Unit, 
-

13 consistent with the, existing contracts and Pr9j ect aut;hori:z:ations . During SUC1\ ) 
•• •1 ,.,,. 

14 wa.ter short years:, tne q,uanti'ty'• of water availal:>le to t.he Con,tractor pursuant 

15 to the terms of this contract shall be reduced, as necessary, to meet the full 

16 needs of the Basin contractors and t.he needs of Central San Joaquin ~ater 

17 Co:t;J.seryation D:i:s:tr.i..ct for its- firm and interim water sup'ply. The Contractor.~s 

18 water supply· may· be further reduced to meet the needs of. South Del-ta yJater 

19 Agency pursuai::i.t t.o th~ terms· of subdivisi:on (a) of Article 3. 

-20 TRANSFERS OR EXCHANGES OF WATER 

2l 10. Wat;~r fornisned to t .n~ Contractor pursuant to this contract shall 

22 not be ~old, exchanged, or o~herwise disposed of for use outside the 

23 Contractor's servi-ce area without prior written coo.sen-t of 'the Contracting 

24 Officer. 

25 

( 
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W.ATER ACQUIRED BY' CONTRACTOR OTHER THAJ.~ FROM THE UNITED STATES 

ll. (a) · Water 01; water rf.ghts now owned o'r hereafter acquired by 

3 the Contractor qther than from the United States and Project water furnished 

4 'f!Ursuant to the terms of this contract may be transported. thrqµgh d'istrib_ution 

5 facil~t,ies of' the Contractor if the Contracting Office.r det.ermines that ·such 

6 ra:i,~glio·g is necessary to avoid a duplication of facilities: Provid~d, -piat 

7 s~ch water is not transported through the Contractor's facilities constructed 

a or. financed oy the Uniteq, St.~tes, Not withstanding sue.~ Illingling, the provisions 

9 of this contract shall ap~ly only to the quantity 6£ water furnished to the 

10 Contractor pursu~nt ~o the terms hereof an~ the_ quantity of water a~quired by 

11 or available to the Contractor other than from· the United States shall not 

,12 

' 13 

in any mE;n-p~,r be ·sul;>ject, to the provisions of this cop.tract. 

(b) With r~spect ~o the distribution w.orks or portion~ thereof in 

14 whii:h mingling is permitted as provided in subdivisi.on (a:) of' t'his article, 

15 the Contract or! 

16 ~1) At the request of t he Contracting Officer, the Contractqr 

17 will be responsible fo~ the installation, operation, and maintenance of 

18 watermeasurirtg equipment at delivery points to exce$S lands and, further~ 

19 will b~ responsible f o.r the installation, op·eration, an.d maintenance of 

20 similar equipm~nt for measuring. the water ~v1=1ilable to the Contractor 'or 

21 landowners within the Con.tractor's service area other than j;roi:n the Project, 

22 and -the Contracting Officer may check and inspect said equip~ent at any 

23 time; · and 

2A 

25 

26 

Z7 

(.2) Agrees that the quantity of water furnished to it by the 

United States during eac~ 24-hour period will be delivered by the Contractor 

through, the aforesaid outlets to. eligible lands onJ.y, The Contractor shall 

be deemed· to be in breach. of this article and Article 12 of this contract 

18 Article :11--
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if at any t1ma · there is .furnished to 111 l l•xcuss. lands not co~ered by · 

recordable ~ont::a-c::ts and served by. the.• tlht.ri-butd..oo works or portions 

thereof in wh,ic:h mingling is petmitted, :i qu~n-tity of water which. is 

greater: th::in that which the Contra:ct0r er J°:mdowners within ~.h·e Con-:

tuetoi-1 s service, area have , introdueed into said syste.m · frcm the supply 

available ~t:her: than pursuaot to this ct"ln_tract, 

RULES, REGUL.AXIONS, AND DETERMINATIONS 

l2. (a) The parties agree that the delivery of irriga~ion ~ater or 
the use of Federal. faci_lit-ies pursuant to this contract is subject to the 
ac+eage and ownership limitations and p:riciug provisions of Reclamatioo. . law, 
as a:qtended and supplemented. including ,but not li:ulited to. the Reclam,ation. 
Reform.Act of 1982 (Public Law 97-~93, Title II). 

. (b) The ContrSrctor, further agrees to ab:i.,de by ,final rules and. 
regulations promulgated by the S.ecret;ary of the Interior covering the 
enforcement and ad.ministration of sa~d 1:illl.itations and· provisi!JD.S of 
Reclamation law as amended ~d supp1ement~d by the Reclam~t·iO!l . R~orm 
Aet ·of 19.82, including the pa~ent of full costs as provided there.in. 

(c) The Contracting Officer shall hav:e the · right f:o ,make, a£ter 
an oppottuni~y has 'been offered to the Con~ractO'J:'. for consultatioti, ~les 
and -regulations consist-ent with the' pro:vis_ians of th;s contract, · the laws 
of the United States and the State o·f Cal.i£arnia, to add or to modify them 
as may l>e deemeg. proper and necessary to ca:rry out this contract, and to 
supply necessary details of its admiJ;l.ist:ratioa. ..micb are not C?Vered by · 
express provisions of this contract_. The Contractor Sf!,ail ocserve ·such 
rules and regulations. 

(d) Where the tetms of this contract _provide for action to be 
bas~d upon t.he opinion or determ_ination of either party to this cont-ract • 
whether or not s~~ted to be conclusive, said terms shall not be construed 
as pemittiug such action to be predicated up011 arbitrarys capricious. or · 
un:reasonable opinions or dete'Oll:inations. In the even~ that th~ Contractor 

·questions any factual' determination- made by tb:e Contracting Officer, the · 
findings as to the £act•s shall be made by the Secretary only after consu1-
tat~ with r:lle Contract·or and sha1l. be conc.lus.:Lve upon ,the pa~ies. 
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G'ENEltU OB"UGA'!ION-o'ENtr!TS. CONDinOND UPON P.A.nreNT 

13 :• (a.) , Thll. obligation ot the 'C•oumctoi:, i:p. pay t:he Ou.i ced S't:at:e.s 
as ?rovided lll. t:.b.i.s ·cout:rac.~ iS a. ge:ieral obl.ig&'tion of _~ -• Ccnu::~~or 
n.otv.i.ths tand1ng t.b._a manner in wb.ic:.h. the obl4gaci0u• may -be disai~uted 
a:mon.g r:he Couc-a.c: ~r I s watar ~•rs. a.n4 11gtwi~t:aJ:l.l;i:ing the d·ef~t 0:f. . 
tha ird:!.vidua.l. water use:s i: t:.he.ir obliga:ionli . ·to the Ccntractor~ . . ' 

(b) .. Th~ paym.e:c of i:~g~ b e1:~g du.a here'Wld. sr u a e0~iti0,t1. 
precede.tu: td re.i:eiv-int b~~i.es lµleier this ·ccut:rac~ / No water will' ba made 
a.v;1.il,.ible .. to this- Cpuu.a:ct·or t:hrc~gh Prcj•ect · fa.eill.ti~ d~ing- ar.y per'io~ in 
~h t:b.e ~uc:-a.c~oi-· mat ha in·• me.a.rs ili t:he: a.dva::aci! payment 'qf a:Df1' cl;.arges 
iiue tha United. Sea.ta.s.. 'l'ha Coutra.ccor shall c.oe f'ur::r.:uti vater mad.a a.vail
abla p~z-suan,c to ~ con.a.a.ct for lands o~. P,l,l:'-Cie.s which. ~ ·a. :il:I. ·an-ea.rs 
in i:hll ~'QC·e pa;ytiie:i.:. of ch;u~~ u l~ed. ?r est:.a!,illh-ed. by ch.,· Couttar:to'l:'. 

. CH.ARGZ FOR. tA:ra PA!MEN'r S 
J 

14 •. ·The Cout~act.o£ !ihall pay a lat a payment charge on installment·s or 
chs.rgH -.m.ich:. ar~ received a:ft'er· th.a due ,fate. Th• late pa~~- cq~rge · 
psrc·ent.age rata calc:ula;ed by the Depar~ent of eh.a l'.teasury and publ:Lsbed 
quarterly !n the· Fede,:-al Register .sbaJ.l be 11Sed: Provided. That ·the 1.at,e 
p~y.cienc charge percent·ag·e -rat-e. will ~ot: ba less than O. 5 p'ex-cent: per month.. 
The lat e payment charge percentage ra,ta ap11liad• on an avardua payment will 
r~ in e..f f ect ,mtil p_aymsnt i;:r recei"'Ted. ·. Iha la.ta p_aytnen-c i-ata for a. 
30-d~y puipA 'W':t.ll be de.t:ermined oa.. the. day .uzime.di.a.telr fcllbwiug tfi:e due 
date and wi.ll be appliad t0 ,tha ove.rdlla paymea.t fo_r any poctie>n ·i:,,f ~be .30~ay · ·· 
period of de1i.nquency .· In cha case of pari:ia.l. l.aee i,ayme:its, the amotlne 
t:ecei-yed will first be ~ppliep. t:o the ~t:e charge on cha over due payment 
and then to the, overdue paym~nt. 

OUALITY OF W.AT'.ER.. 

l5. The. ope:ratiou .md. maillten.anca of Fro~ ect fac.il it:l.as shall be 
per'£ o:med i.u such manner as is practicab'le to ma.uu:ain tha quality of 
r.a~ weer made a:vailabla .through. such facilities as the highest level 
raasona~ly a.ttaiD41>la .as . decermi.ued by the C9t1tl:"ac.ting Offic.er. The 
Uni.ted States does not n.rrane the qua:J.i,ty of ,:,ra.ter and is u;id~r uo 
o.bligatiou to construct er furnish water· ·treatment facilities to 
ma.1:b.ta.:u or better t he quality of water. 

WA.TEE: AND AU. . POLLUTION GONTROL 

16. The ,Co1:3:tr~c;tcr, in ~ariy:ing ouc this contract, ,shall comply o;;::Ltb. 
all appli.cable w-ater and ~ pollut:icu laws and r~gulatious of t:he United 
St·at·es a.p.d the St:ate of C.a.li£ornia and shall obtain a.ll required permits 
or licenses f~om_ cha ap~roprtace Fed~ral, Stata, or. local aucho~ities. 

2_0 · Artic.l~ 13 - 16 



1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
lS 
l6 

17 
18 
19 
20 

2~ 
22 
23 
24 
2S 
26 
z1· 
18 
2.9 
30 

ll. 
32, 
33 
34 
35 
36 

EQUAL OPPORTUNITY 

11, During the performance,. of this cont:raqt, the Contractor agrees 
as' ' follows£ 

· (1) The Cqot-r.actor .wi.ll not: discr~_iDate a.gain.st any employe:ie 
or appli.canl: for emp'loyment: because Qt race, c;olor, _relisioo, s~, 
or oa.tio~ !=Jt"igin~· The Contractor will take affi:rmat~ve action to 
ensu:p~ that applicant:~ a.re e:qiployed, and, · t~t1 employees are treated 
during empl.oyment,. wi.thout regard to ~heir race, ~olor, rel"igiC!i, 
sex~ or na.tiocal or1gin. Stlch actiob shall· inc1ud~; but not be 
l:bn~te_d. t:o, the fol1owing: Employment, . upg~ading~ d~ot'i9n·, or 
tr:~sfer; recruitment or rec:ru.it:ment acfyert:1:sing; layoff or term
ination; :rates of piiy or o~her forms of eoto.pensation; a~d. selection 
for trainillg, inc.luding apprenticeship. 'nie Conttactor agrees to 
pos,t µ. conspicuou_s places, avai.la.ble . 1;0 employees and applii;:atitS 
for · employment, notices to be• provided qy the Contracting Officer' 
settµg forth the prc,v-is~ons of ,th~s ooo~iscrimination clause. 

(2) The Contractor will., in· all · solicitations .or ,aci\tertisements 
for .. employees placed by or on behalf of the CQntract;?'t', stat,e that all. 
qualified. applicants will receiv~ cousidera.tion fol! employment without. 
d_iscrimiDation becaus.e of race, coior 1 religiont s~, or :c.ational origin.

1 
(3) '!1le Contractor will sepd to. each labor uuiou or representative 

of work~rs, with which.. it has a col,lect:ive barp.in1i:;i.g e.greeme.t:1t or ~the.r 
contract: or µudersta.nding I a.. not-ice, to be provided _by the co·ntracti~g 
Officer, advising tha said lab·or uoion or work.ers ' · rep'r-eseutativa 
of the Con.tractor's ccmmit:ments ll'Zlder Section' 202 of Executive Order 
112,46 of September· 24, l,965., and shall post copies of the not.ice in 
c:onspicuous· places available. •to employees and applican·ts for employment. · • 

(4) The Contractor wi!l..J. comP.lY with. a.ll. provisions of Executive 
Order No. ll246 of Sept~ber 24, 1965, as amended, and of tbe rules. 

. regula·tions, and re1ev~ne ordets of the Secretary of Labor. 

(5) The Contra:e:tor 1ri.ll furnish. all. informal.ion and re:po1;ts 
required by said amended Execu ti:ve. Ord er and by · the ru.les, regulations• 
and orde.r!J of the. Secretary of Labor, or ·pursw;tnt t~ereto., and ,;,,-:ill. 
permit access to its bodks, r.ec..or;is, aod accc,unts by the Contracting 
Officer and the Secretary of Labor for purposes of iIIyestigation to 
asc~tain com._plia.nc•a with such rules,, regulations, and, orders. 

21 Article :l:. 7...,...... 
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(6) In the- a'.Vetit of th.a Cont:ractorts ooocc'llr?.1,:1.~~e with 
t'.ha ocndis·i::rlm.:I.Jlation· cla:u.s.es··:of· this cont::rac:~ cn ·-w±t:h · arr.y of" tha 
said_ ru.1es., regul_aticns~ o.r orders, ,this ~ontra~t ma:y be can.ce.led',. 
te~ted., or· susp'e1;1qed, i,n . wq.9la ·,or in part:, and tjla C0t1tt"ac:t0r 
may be declared .ineJ.igibla for furtbe.r· Goverrrment cont~acts. in 
accci:z:d.ance: with procedu:-es authorized 11'. said. amend.ad '.Executive: 
Or~e.r,. a.nd. ·~uc~ 01;:f;te\C' .. s~ct:.ipns may be . im:pbsed · and r~~-dies ilrv'ckad 
as provided in said. E:cecutive Order,. OT b1: rula, regu.l.a.tiou, or 
order o( the Secretary· 0£ Labo-r; -or• as otAervise provided by law. 

(7,) !he Cout:ractor wi.ll include tha p~:vision.s of paragraphs 
(l) · through (7), i:c. every· .subc:o;:itTaet or purchase order 1Jti.+ess 
exem~ted by . the TU.lea, ;~gul.at:C:on.s, or- orders or the Secre-ca:y, 
of. uibo-: issuad pursuant to Se~tion 204- 0£ said. a.Jllended: £xecu,tiva 
Ord.er~ so that: sucJ:t · provisioti.S '\i7ilJ, be ·M.nd4ug upqn• each ,ubcot;t:;ac:tcr 
or vendor. 'nle C0utrac:tor will. ta,ke such ar:tiott .rlth, J:',i!Spec: t tc any 
subc.oui::ra~t· er pw:cha.se ord~ ._a.~ ~ be. di-rected··by tjle Se~ret.uy of 
labor a.s a me.an., of enf l:l1.~ing Stich p-r~v:f.s.ious , . i.Jl.r:luciing sanctions. 
fer n0ucompliance1 ho-v1ded~ hp:tteye.rl' Th.at in tb.e .eve:at a Cont:rar:tor 
bec.omes .involved :Lu, o=e µ thre:a:tened. ntl:I.. lit:igaticti with a 
subcco,tractor or venqor- .as a re.sult of such direqti=., J:.be . Con.1:+a.c:t:or 
ma.y re.quest the United, St:ates. to enter into such litigation tQ pro·tect: 
the. interests o_f the Un:Lted. ~tat es. 

'. . ., . ,, 

22 -Al:ticle. .17 



l TITLE. VI, CI'V!L RIGR-TS ACT OP 1964 

z 18, (a) The Cqnt:ra.ci;or· ag:i:ees tha.t it ·w-1.11 compiy· witli Title VI. 
3 of the Civ~l R.ight.s A.ct of• July 2, 1964 (78 Stat.· 2,41) and all requ.:ire.-
4 ments, imposed by or ~ursua~~ tQ• the Depart:Ir,ient qf the Interior Regulation 
5 (43 CFR 17) issued purs~nt to _that ~itle, to the end th;a.t, iu accq;-danca. 
6 with. Titi~ V'I of thi;i.t. Act abd thli! lteg~ti_on, . no persou in the United 
7 Sta:tes. shail,. otl the. grourlds of race, colC?r, or national origin be . 
8 excludei; from par~ic.ipatio~· ·in·, b~ d.enied the benefits of, or .b~ other-
9 wi.~e subjected ~o -aisc-rilililiatiqu und,et· a,ny.- prog:oam or · activity. for which 

10 the Con.ti"ac to'd receives financial assis·tance fr.om the U-q:i.ted' States and 
11 hereby' ~i,ves assur~n~-e that: i .t ·wtll llillllediate·ly . taka any ml!!asures to 
12 eff actuate this agreement·. · 

1:3 
14 
is 
16 
,17 
18 
19 
20 
2l. 
22 
Z3 

(b) If any. real· property or structure .thereo~ i~ provided or 
improved wit~ the aid of Federal. filla.ncial ass:1.$ta.nce extended to the 
Contractor by the United S,tat~s. this assurance· obligates · tlle-Cont:rac;tor., . 
or, in the. case of any transfe1: of suc.h propetty, any tra.usf'er.ee for the 
period du:(i:ng which-. the. real property or struc·till'e. is used · for a puri>oee 
i!l'llolving tha provision q'f S•imila:r se;-v'ice.s or benefi~s.. !£ any pez-sotlal 
propel;'ty is so provided, tllµ a.ssur~nc·e obligatas the Coutt~ctor for the 
pe'ric:xi dur-ing whi~ it re ta-ins· _o'Wtlership or possession of the prope:t'cy • . 
In all other ca~es, this ·assurance obl-igat¥ the ·Contractor for. the 
pe;ioci du.ring which: th~ 'Federal fiuni:.:l.a.l a:ssist:.at1{:~ is· ~tended co ·it 
b·y the Uuitec; States. 

2.4 (c) Thi1=1 assui-a:c.ce is given in considet'atiou of and for che. 
25 purpose of obtaining ;my and all Federal grants,. l~ns> coo.tracts, · 
26 property, discounts, or other Federa:l firianc.ia.l ass is tanc e extended 
27 aft~ tb.e da.te hereof to the. Contractor by ·the United: States> including 
Z8 install.tnent payments after such da.te on account of arrailg_ements. fer• 
29 Federa,1. finatJ,c.ia.l assistance- which w-ere approved before. such date. 
30 The Co:a.t:rac.tor tecogni.tes· and a.gr·ee.s t:hat· such- Federal -financial: assist ... 
31 auce will_ be extended; in ·.reliance on the representations and agreements 
32 made in this as~urance, and. that ,tpe Un.it~ States shall r~serve th.e 
33 right to se.~ judicial enf oreement: of this assurance.. This assurance 
34 is binding· on the Contractor, its successors, tra.nsfere.es, and ass:Lgnees. 

23 
Article 18 

.. 
J 

,_ 

-~, -



Yi. 
l 

2. 
3 
4 
s 
6 
1 
8 ' 
9 

1.0 
1l 
12 
~ 

14' 
15 
16 
17 
l8 
19 
20 
21 

1\ 22 
2.3 ' 
24 
2S 
26 
21 
28 

29 

30 
31 
32 
33 
34 
3S 
36 
37 

) 
-

. . .. 

I • • 

WATEl CONSERVATION PROGRAM 

. ..- l9 . ... (a) . ~e._the • .conte;u:s -anii- st.a.ndards of. a - .given -wa.t~ cbt1S,e:cva
tiou· program are pdmarily matt_ers of Sta.te and· locai' determination, .t:liere 
is a 'at:rong Feder~ in'terest in developing an eff ec'i::Lve -r..,r.ter ·conservation 
pr~gr8J!l, be.ca_us-e of th.;ls cqnt:ract:. i,ie. Contractor shall develop . and im
plement 1;ui effective -water cqnserva.t:iou prograni for all uses of. ,;,rater . 
'Which -is pr0vided. from, or conveyed· throu~, Federally cous~ct.ed or 
'Federally financed facilities for the Cout:ractor's use. The ·origin.a:l 
wt~ ct1~serva~icn program shal.l- spec~y ~~i:.tit~ pbjeceiyes,.. appt'opri-
ata exist_illg and proposed water conservation measures inclµdiil~h but not: · · 
lim;it~ co,_ ·changes ~ wter uses and modi!:icat~ons 1.n· ~e desigti or · 
opera.'tion. of e:x:isting or propc#ed 4ist;::ribution systems., and •time sc:~edule.s 
far meetillg ,;he, water conservation objectives."_ · . , 

(b) 'nle c;,rigina.l wa.te:: conservation program shall be· subm:!.~ted 
tq .µid a:pprov.ed by, the Contra·ctillg Officer prior to: o-c,e or all of the 
followi.ag: (:i,) serrlce of Federally stoi;-ed/couveyed ~t:er; (2.) t:ra.nsf~ 
of operation and ma~temance of the Projec:t facilid.es to t:he Coutracto'C'; 
or (3) transfer. of the !':reject to an operatipc. and mai:c.tena.nc~ st~tus. 
pie distribution and use· of .Federally stored/c:on:veyed ..ate.r a:o.d/or t:Jle . 
operation ~f Project facilities transferred to the Contractor shall b~ 
c1:1n.siste.nt; vi.th t:ha approved wa.t~ c:o:aservat:iou program. Follorlllg date 
of e:tecut.iou of· ·t:his contract, and a: subsequent S-yea:r intervals, the 
Conttact'or and Couttact:ing Officer shall rev"i.e.w the original vat,er. co11-
serva,d:crt1 plan to determine ·if the objectives· set forth t:her!!in a:re being 
met. If iz: is determ.iped ·t~t:- the 'wat:e= conse.rvat:!.on. measures set forth 
therein requi:re modification ca further· the ·esta.bli.sfled objectives, th!! 
Couttact9r and the Cout:ractittg O;fice.r shall vork tpget:her eo fo.:-mnl.ata 
~ mod.if:tcations which the Conttactor sba.µ tµ~ be .required. to implement. . . . 

BOOKS, ~CORDS, AND REPORTS 
. . 

20. The Contractor shall establish and maintain accoU11ts and ot:het 
books and records p~rt~ining to its financial ·transactions, land use and 
crop census, water use, and 9ther mat~ers as the Contracting Officer may 
require. Reports thereot1 shall. be furnished. to the Contracting Of£icer 

· :1n such form a.nd on such date or· dates as he may require. Subject to 
applicable Federal laws and · regulations, each party shall have the. d:.ght 
during .office hours ;o ex~ and make copies of e.ac~ otner 1 s books and 
officia1 recor.ds relating to matters covered by t;his cot1tFaCt. 

' . .-.-

24 Articles 19, -20. 
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CONTINGEN:1 ON Af>PROPRIAT'ION OB. ALLOTMENT . OF FUNDS 

2\, The· expenditure or -a.dvauce. of ;my mcu~y or the perform.ance cf 
., " I t ' I 

aoy· 'io7ork· by the United' St'at•e.s ·hueunc:i'e.r··'loT!I±ch -:may· require. .. ,appi::opri.ation 
of money by. the Congress 011 the al.lot:inent' of funds sba.ll 'b·e c:ontin~eut: 
upon such apJ?-ropriatfcm at: allot:roent :t,e:tng made. The failure of 
Cot1gt'esS ~ci appropr~te funds or t:ne absence of =..:iy allotlne.:at' of fµnds 
shall not relieve che Contractor ~rouf any obligation under this ·e .oc.cract. 
No liabiiity shall 'accx-ue to· the United Stat.eJ1 i.n c:ase such funds· are. not 
appropriated or allotted .. 

caANGE:S IN .. CONTRACT QR' S SERVICE AftF.A. 

• 
11 22 •. Wq.ile this coritrac~ is in effect, ilQ change shall, be made· in. the 
l2 Con tr.actor's service· at'ea 'by inclusion or exclusion of: lands• by dis solution, 
13 consol!dat:i:.on, merger, or otqerv.i.se. except .upon tha Contracting .Pffi cer I s 
14 ~itten consent.· . · · · · 

15 ASSIGNMENT tIMI:TED..:-succESSORS 'AND ASSIGNS O'at.'iGA.'TED-

16 
17 
18 
19 

20 

21 
22 
23 
24 

25 
26 
27 · 
28 

29 . 

30· 
31 
32 
33 
.34 
3'5 
36 

the 23\ . The provisions of this contract; sha11· apply to and _b:i:t:14 
successors aud assigns of ~he parties bereto,. but no . assignment or 
transfer of t~s contract or a11y part or interest tnereiu•shaU be 
valid uctil approved by the Contractin~ Off.icer. 

OFFICLU.S NOT TO ·BENEFIT 

74- (a) No 'M.ember 
shall pe admitted to ahy 
tha;t 11laY arise herefrom. 
to this contract if made 

of or Delegate to Congress· .or Resident Commissioner 
share or part of' this contract or to ' any 1>euefit 
This res-criction shall not oe con!it:rued to ~end 

toQ.tb · a co,rpo1:ati0n for it-s ' general benefit., 

(b) No official of the Contrac~or shall receive any b'enefit 
' that may· arise by reason 0£ this contr-act otlier than a.s a -~ t~ us.er 
vithin the Project and in the same 1D.a.i:mer as othet" wat.e~ ils;erg w.:Ctliin 
the Project. 

CONFIRMATION OF CONTRACT 
-

25-c Upon executioC: of this contract, the Contractor promptly shall 
secure a final decree of the proper court of the State of California. 
approv~g and cqnf'irmi.n~the co~tract and d~creeini an~ adjudging ic and 
the ap~r t _icnment of the benefit:,s ~nd there~d~r to. be lawiul9• valid~ 
and· binding on the Contractor, The Contractor shall furnish. to the 
United St~tes a certified copy of such decree and o~ all pertinent 
supporting re~ords. 

25 Articles fl - i5 
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l 'WATER CONSERVATION PROGRAM 

2 . ···- J,..9 • ... (a) .. ~µ.e ._t:he_.c-9,nt~ts . .anil- s.t:anda.rds of. a .. -giveu -w.t~ coa.serva-
3 tion · program a.re pr~ily m.att..ers of Stat:a a.nd· local cietumina.tiou, .there 
4 is a: 'strong Fedu~ interest in dt?Veloping au effective water ·coI:14,ervat:ion 
5 pr~gr~- be_ca~e of th~s cQn,tract. ',l'he. Cout::rac:tor shall ' develop . and im-
6 plement. au effective water cQuservatiou program for all uses of. waeei: . 
7 wicb is provided f~om, or eonveyed tbroug;ti, Federally con.sµuct.ed or 
8 · Federally financed fac:ilitie~ for the Couttacte>r•s use. The -orig:ina:l 
9 s;.ate.r co~ervati.on prog1:am shall- spec.~y 4ej;init~ pbject::f.ves,. appropri-

lP ate ei:ist;ing and propos·ed water conservation measures inclµding~ but; not: ' 
U lim;it~ to,. ·chariges i;L tJater iises· and modi.!ica.t:ions in t.ha desig-n or· · 
l2 opera"tic;>Jl• of existing or propQSed \iist:;ributio~ systems., and -t:illle schedules 
13 for meeting .~e w.ter· consern.1:ion objectives • . · . . 

14' (b) 'Iha c;,riginal w.te: conservation prog=a.Jll shall be· subudt;ted 
l.S tq and approved by, the Contracting Offd.cer prior t:o ,- oqe or al1 of tha 
16 following: Ci) s~c;e of Federally s"Cox:e.4/conveyed ~1;e:; (2) ttansf~ . , 
17 of op~atiou and mai11,~enanc~ of the Project facilities to the Coutract:or;· 
l8 ar (3) transfer, of t:he Project to a11 operation a'lld main:cenance sqtus. 
19 '.!be distrlbuticn and use· of .Federally stored/cotrveyed water aDJi/or t)le 
20 operation ?f Project:. facilities t:rans,ferred ·to the Contractor shall be, 
21 consistent with the a.pprovecl water c:cnservat:ion prqgra:m. Following date 
22 of execution or ·this cont:ract, and a.t subsequent 5-year interva:l.s, the 
23 , Conttac~or and Gon·~ac.ting Officer shall review the origilla.l water. cou- . 
24 serva.tio'li plan. to liatermine ·if tile obj eet:ives· set: ford1 therein are being 
2S met. If it: is dete:rmi;le:d ·t:lla.t. the vater conservation. measures · set forth 
26 therein -require modification to fu:r:the:r· the ·est:abllsped objectives, the· 
27 Cout:i:ace9r alld the Contracting O~ficer shall qork t9get:her to fo~l.s.ta 
28 the modifications wb.ich the Cont:ract:or sb.aµ t:hell, be .required. to implement • . . . 
29 BOOKS, RECORDS r AND RE'PORTS 

. . 
30 20. The Contractor shall establish and maintain accounts and other 
31 books S.lld records p~rtaining to its f:fuancial ·transactions, land use a.Qd 
32 crop census, water use, and 9ther mat'te-;s as the Coutract:ing Officet- may 
33 require. Reports thereort shall be furn.1:shed. to the Contracting Of£icer 
34 in such form and on such date or- dates as he may require. Subject:· to 
35 applicable Federal laws and • regulations, each party shall have tlie, right 
36 during .office hours to examin~ and tnake copies of eacn other's books and 
37 official recor_ds relating to matters cover~d by t;l)i.S' contract, 

.. . .-
.·-

24 · Article& l:9. - 20. 



l CDNTING.EN'r ON APPROPRIATION OR ALLOTMENT · OF FUNDS 

2 23:_, nie· e;:tpe'llditure or -a.civanc'e. of any money or the pe.rfot"lll.anc:e. of 
3 any· vork .. l:iy· the United Scat-es ·net~utld·er· vh:tch :-may· re~ire, ... appt.:opl:iation 
4 of money by. the Congress 01.' the allot:menc- of funds shall ·Q·e contingent: 
5 upon such appropria'.t;i.an or allotment: _being made. The failure of 
6 Congress to a.ppro-prµt;e funds'• or the aosence of ::.:iy allotment' of funds 
7 shall not relievi t.he Coocractor ~rom.'-' any obligation under this ·contract:. 
8 No lia.biiity shall 'accrue to· the United St.ate~ i.n case such funds· are. not 
9 appropria~ed or allotted~ 

l:D CHANGES IN' CONTRACTOR'S SERVICE AREA 

ll ?2 •. While this contract is in effect, nq change shall- be made· in. the 
12 Contr.actor' s_ service· area by inclusion or exclusion of: lands, oy dis solu~ion, 
13 coosoLidati_on, merger , or ot:nerv.i.se , except .upon the Contracting -Of.ficu's 
lX. written consent.. · - · 

15 ASSIGNMENT LIMITED-· SUCCESSORS 'AND ASSIGNS OBt'IGA.TED-

16 
17 
18 
19 

23, . The provisions of this cootrac~ shall'apply to and b~o4 tha 
successors and assigns of ~he parties hereto,. but no. assignment or 
transfer of this contract or any part or iuter~st tnereiu·shall be 
valid until approved ·by the Contracting Dff.ic.er. 

2 0 OF.FlCLAl.S NOT TO 'BENEFIT ( _ 

21. 
22 
23 
24 

25 
26 
27 · 
28 

29. 

30· 
31 
32 
33 
34 
3·5 
36 

~4, (a} No 'M.ember 
shell be adm~tted to any 
that may arise herefrom. 
to this contract if made 

of or Delegate to Congress· .or Resident: Commissioner 
share or part of t:nis- contract or to . .any' o euefit 
This restriction shal.l not oe construed to extend 

with· a C(?·rporation for its' general benefit, 

(b) No official cif the Contractor shall receive any benefi.t, 
' that may· a.rise by reason of this contract otlier than a.s a .~l:e.};' us.er 
vithin the Project and in the same manner as other ~~el;' .ils;ers n _to..in 
the Project. 

CONFIRMATION OF CONTltAC'! 

-
25·,. Upon execution of t.his contract 7 the Contractor promptly shall 

secure a final decree 0£ the proper court oft.be State of California • 
.ipprov~g and confirim.ng the cont:ract and decreeing and. a~judging it:· and 
the appor t .ionment: of the b'enefit.s and thereunder to be lav.fol,- valid, 
and binding on. the Contracto~. The Contractor shall furnish to the 
United States a certified copy of such decree and o~ all pertinent 
supporting records. 

25 A;-ticles £1 - iS 

. .... 
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3 
4 
5 
6 
7 
8 
9 

10 
11 

12 ' 

l.3 

14 

lS 

16 

' r-. 17 

18· 

19 

20 

2'1 

22 

23 

24 

is 

. , 

NOTICES 

·-··t6. Any notice, demand, or 11~quesc author'ized· or r~quir~d· by 
this ecntrac·t shall b'~ deemed to hay-e been · given, on behalf 9f the 
Contractor, when mailed, postage prepaid 1 or delivered to· the . 
R.~gd.onal' Director, B'ureau ' of Rec+ama:tion, 2800 Cottage Way, 
Sacramento, California. · 9,5825, and on. behalf of the United States, 
when mailed, po~tage prepa·id, or· (Jiµivered to. the Board of D.ir-ectors 
of the Stock.ton-East Wat1r Dist'I'ic:t, Post Office Box 515,, · 
s·tockton, Cal:tfornia. 9.520.S The designation of the 

addressee o~ f,h-e address ·may, b~ ·~hang~ by nccice given in the same 
mariner :3-s provided ~ th:f:s article for otlie~ ·-~cc.ices. · • 

IN WI.TNESS YHER.EOF, the ~arties her~to have executed this 

qontract the day and year bereinabove written .. · · 

(SEAL) 

Secretary 

~&:~--
gtona.lD!rector, Mici-Pacific.Region 

Bureau of Recla:i;nation 

S~OCKION-EA?T W'A~ER DISTRICT 

• 

26 Arti.cl.e 26 
Signatures 
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RESOLUTION NO. 83-84-06 

RESOLUTION BEFORE THE BOARD OF DIRECTORS OF STOCKTON 
EAST WATER DISTRICT AUTHORIZING EXECUTION OF NEW 

MELONES CONTRACT 

WHEREAS, the Bureau of Reclamation has presented to the 

District a proposed contract between the United States and . . 

Stockton East Water Distric.t providing for project ·water 

service, .Contract No. REV. R. O. 9/7-1983; and 

WHEREAS, the. District has reviewed this contr~ct; and 

WHEREAS, it is to the District's advantage tb execute 

this contract p~oviding for access to water from New Melones 

Reservoir; and 

WHEREAS, the contract may be terminated within a period 

of five _(S) years if the District does not ,own or have 

available to it facilities adequate for the conveyance and 

distribution of water; 

NOW,. THEREFORE BE ' IT RESOLVED and it is hereby .resolved 

that Stockton East Water District shall enter into this 

contract with the United States Department of Interior, 

Bureau of Reclamation; and 

BE IT FURTHER RESOLVED that the President and Secretary 

of the Board of Directors of the District are hereby 

authorized and directed to, execute all necessary documents 

in order to carry otit this resolution. 

) 

-... , 
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RESOLUTION NO. 83-84-06 PAGE TWO 

PASSED AND ADOPTED t his 4th day of October, 1983 at a 

iegular meeting of the Board of Directors of Stockton East . 
Water District by the following vote. TO WIT: 

AYES: EILERS, DONDERO, TAFT, HUCKINS, BOZZANO 

NOES: NONE 

ABSTENTION: NONE 

ABSENT: MAC NEAR 

PERRY H. · T, Preside 
Board of Directors 
Stockton East •Water District 

ATTEST: 

EDWARD M. F I 1 y 
Board of Directors 
Stockton East Water District 

(SEAL) . ;,,\) f I l1\ , . ·. 
~ ... •ft 4 I•• • ♦ .' •~ t i 
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SECRETARY'S CERTIFICATE 

I, EDWARD M. STEFFANI, ·secretary of the Board 
of Directors of the STOCKTON-EAST WATER .DISTRICT, .. 
Stockton, California, do hereby certify as. follows ·: 

The for·egoing is a full, · t;rue and· correct . 
copy .o·f a resolution duly adopted at ·a Regular Meeting 
of the Board of Directors of said District duly and 
r~gular1y and legally' held at the r~gular meeti~g place 
thereof on OCTOBER 4 , 1 g 8 3 · · , of which 
meeting all of the memhers of said Board of Directors 
had due notice and at which a majority thereof were 

· present. 

' 
I have carefully -compared the same with the 

original minutes of said ·meeting on file and ·of record 
in' my office, and the foregoing is a full, true, and · 
correct copy of the original resolution adopted at said 
meeting and entered in· said minutes .. 

Said resolution has not been amended, modified, 
or rescinded since the date of its adoption, a~d the 

,same is now in full force and effect. 

Dated; .Oc~/Jev -~ I 98.3 

. . 
\. I\ i ''I ' , 

_.•).,,JI '~J ', ' , 
. \ •' ''' '• 1,,~ I ✓ ' ) lo t f • I l j • ) 
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I •./ • • , ,( ( ,) • • • '\ • , 
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,, t ,,, '.,,. .. " ,.... ~"' 

. (SE.M.) 

I . 
Secretary of the Board· 
STOCKTON-EAST _. liATER DIST 
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CONTRACT BETWEEN 
CENT:R.AL SAN JOAQUIN WATER CONSERVATION DISTRICT 

AND . 
STOCKTON EAST WATER DISTRICT 

THIS CONTRACT, made this ?;-j ·/hday of i}tJfl•~ , 1991, 

between central San Joaquin Water Conservation District, 

hereinafter referred to as "CSJWCD", a public agency of the state 

of California, duly organized, existing and acting pursuant to the 

laws thereof, with its primary place of business in Stockton, 

California, and Stockton East Water District, hereinafter referred 

to as "SEWD", a public agency of the state of California, duly 

organized, existing and acting pursuant to the laws thereof, with 

its primary place of business in Stockton, California. 

RECITALS 

WHEREAS, CSJWCD has executed a Water Service Contract with the 

United States, providing for the delivery and purchase of Project. 

Water from the New Melones Unit of the Central Valley ~roject in 

the annual quantity of 80,000 acre feet ; and 

WHEREAS, SEWD has executed a Water Service Contract with the 

United States, providing for the delivery and purchase of Project 

Water from the New Melones Unit of the Central Valley Project in 

the annual quantity of 75,000 acr~ feet; and 

WREREAS, SEWD is constructing and will be constructing v~rious 

components of a water conveyance system to bring Project water into 

its service area; and 

WHEREAS, CSJWCD and SEWD have executed a Wheeling contract 
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wherein SEWO has agreed to transport and convey Project Water ·for 

CSJWCD to its service area; and 

WHEREAS, CSJWCD is designing and will construct an internal 

distribution system to convey and transport its Project Water 

throughout its service area; and 

WHEREAS, SEWO is constructing·as part of its water conveyance 

facilities a Lower Farmington canal from Farmington Dam into its 

service area; and 

WHEREAS, said Lower Farmington Canal can be designed, 

constructed, and utilized to allow the convey-ance of CSJWCD Project 

Water into the Duck Creek system of its service area; 

WHEREAS, CSJWCD and SEWD wish to cooperate and utilize 

facilities to the joint and mqtual benefit of each of the parties 

for the conveyance of Project Water; 

NOW, THEREFORE, in consideration of the covenants herein 

contained, it is agreed as follows: 

1. Definition: When used. herein, unless otherwise . 

c;Ustinctly expressed or m-anif estly · incompatible with ·the intent• 

hereof, the term: 

(a) "Internal Distribution Facility" shall mean such channel 

clearing, crossing, piping, check dams, and other 

improvements within each party's separate service area; 

necess~ry 

(b) "Lower Farmington Canal" shall mean a canal approximately 

9.6 miles in len9"th from Farmington Dam to the SEWD service area; 

,. 

(c) "Project Water" shall mean water available. to each party 

pursuant to the terms- of a water service contract with the United l_..~ 

2 
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states for .. d~livery of water from the New Melones unit of the 

Central Valley Project; 

2. Purpose of Agreement: ·The purpose and intent of this 

contract is to ·specify the terms on which SEWD will convey Project 

Water of CSJWCD through the Lower Farmington canal to the service 

area of CSJWCD. 

3. covenant of Cooperation: The parties to this contract do 

hereby covenant to cooperate in good faith to enable CSJWCD to take 

delivery of its Project Water in conformance with this contract. 

4. Construotion • of Lower FarJJ?,ington canal: SEWD has 

designed, and intends to place out for bid, a water conveyance 

canal called the Lower Farmington canal with a design capacity at 

a minimum flow of 200 CFS. Construction is intended to·. be 

completed by the latter part of 1991. SEWD agrees that CSJWCD will 

prepare an addendum to the Lower Farmington Canal design contract 

documents dated July, 1990, changing and modifying the first 

Fourteen Thousand (14,000) feet of the Canal to allow a minimum 

flow of 300 CFS and adding gates at the Funck Road pipe crossing 

and one ( 1) turnout structure. Such modification shall allow 

diversion of Project Water into the Duck Creek area of CSJWCD. 

SEWD shall be fully responsible for the construction and 

construction schedule of the Lower Farmington Canal. SEWD shall 

bear no responsibility nor liability caused by delays in the 

construction schedule, for whatever reason. 

5. Use of Facility: SEWD agrees to utilize the canal for, 

among other uses, conveyance of Project Water of CSJWCD to the 



·- . 

service area of CSJWCD at a maximum rate of 100 CFS . . Nothing 

herein shall prevent the parties from agreeing to other sharing or 

utilization of other available capacity. It is understood that a 

separate agreement will be executed by the parties setting forth 

the specif_ic terms for operation and delivery of water through the 

Canal by SEWD on behalf of CSJWCD. 

6. Compensation for Use of Lower Farmington canal: CSJWCD 

shall pay to SEWD an amount equal to the additional bid cost for 

gates at the Funck Road pipe crossing, one {l) turnout structure, 

an amount equal to the addit_ional cost for increased excavation and 

improvement to expand the canal capacity, from 200 CFS to 300 CFS, 

an amount equa·l · to the additional cost for increasing the Rock 

Creek Diversion structure capacity from 200 to 300 CFS, an~ an 

amount equal to the cost for . increasing the Highway 4 pipe crossing 

capacity from 200 to 300 CFS. Said increased excavation cost shall 

be calculated on the unit price bid for excavation multipl.ied by 

the additional excavation quantity. CSJWCD shall make payment to 

SEWD for said modifications during the construction of the Lower 

Farmington Canal and at such time as SEWD is obligated to pay under 

the terms of the construction contract. 

Any additional unforeseen costs which may arise as a result of 

oversizing the project for CSJWCD participation shall be borne by 

CSJWCD. 

Upon receipt of bids for construction and prior to award of a 

construction contract thereof, should CSJWCD, in its sole 

J 
(_ -

.... 
l 

discretion, deem the bided costs to be excessive or unacceptable ( _ .~ 

4 



)·' . I ...• .. 
. \ 

. ....... 1 

then CSJ"WCD may withdraw from, this agreem~nt and the terms and 

conditions herein will be void. 
-

7. Additional Compensation: N~t~ithstanding any other 

provisi~n of this• Agreement, if, and only if, the amounts paid by 

CSJWCD pursuant to Paragraph 6 of th.is Agreement are less than Tw~ 

Hundred Thousand Dollars ($200,00d.OO), then CSJWCD shall pay to 

SEWD an additional sum, which shall be Two Hundred Thousand Dollars 

($200,000 . 00) less the amount paid pursuant to Paragraph 6 of this 

Agreement. CSJWCD ~hall pay ·the additional compensation within 

thirty (30) days of SEWD acceptance of completion of the Lower 

Farmington Canal. 

8. Operation and Maintenance: The operation and maintenance 

expense for the first fourteen thousand (14,000) feet of the C~nal 

shall be determined annually by multiplying the actual oper~tion 

and maintenance cost by the quotient of total acre feet wheeled for 

CSJWCD divided by the total acre feet wheeled for CSJWCD pius the 

total acre feet conveyed for SEWD. Operation and maintenance costs 

shall not include costs for repair and replacement due to faulty or.· 

negligent construction of the Canal or negligent operation and 

maintenance. Annual review of all operation and maintenance costs 

shall be provided to CSJWCD. CSJWCD shall be notified of any 

Committee and Board Meetings ·when operation and maintenance 

procedures and costs are discussed. CSJWCD shall pay operation and 

maintenance costs annually on January 31, for the previous calendar 

year. 

9. Term of Contract: This Contract shall be effective on 

s 
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the date first above written and shall remain in effect through 

December 21, 2022 or until such time as both parties Water .service 

Contract with the United States sh~ll terminate; provided, however, 

that this Contract shall automatically renew for a period of one 

(l} year, and at the expira~ion of such renewal period, or any 

subsequent renewal period, fo~ one {l) year, unless either party 

·shall give notice of non-renewal in writing prior to thirty (30) 

d~ys before the commencement of any renewal period. 

10. Attorneys fees and costs: In any case where court action 

is in~_ti~uted by one O! more parties against one or more other 

parties to interpret this Agreement, the rights of the respective 

pa~ties hereunder, . or to enforce a right or obligation created by 

this Agreement, the prevailing party or parties shall receive cc:sts t J 
~ 

and reasonable attorneys fees to be set by the court. 

ll. Specific Performance: By reason of the specialized 

nature of the water service to be rendered, and for the further 

reason that the extent of any damage caused to any party by another 

by . reason of any breach of this Agreement may be extremely · 

difficult to determine, it is agreed by the parties hereto that an 

action for damages is an inadequate remedy for any breach, and that 

specific performance, without precluding any other remedy available 

in equity or at law, will be necessary to furnish any party hereto 

with an adequate remedy for the breach by any other party hereto of 

any covenant or obligation for the, benefit of the aggrieved party. 

12. Partial Invalidity: · If any term of this Agreement .is held 

by a court of competent jurisdiction to be void or unenforceable, 

6 
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the remainder of the contract terms shall remain in full force and 

effect and shall not be affected. 

13. Assignability: The provisions of this contra-ct shall 

apply to and bind the successors and ass ig·ns of the parties hereto, 

but no assignment or transfer of this ~ontract or any part or 

interest therein shall be valid until approved in writing by the 

parties. 

14. Notioes: Any notice, demand, or request authorized or 

required by this contract shali be deemed to have been given, on 

behalf of the ~ontra9tor, when mailed, postage prepaid, or 

delivered to the Central San Joaquin Water Conservation District, 

311 East Main street, suite 202, Stockton, California, 95202, ind 

on behalf of SEWD when :mailed postage prepaid, or delivered. to 

Stockton East Water District, 6767 East Main Street, Stockton, 

California, 952 05. The designation of the addres'see or the address 

may be changed by notice given in the same manner as provided in 

this article for other notices. 

IN WITNESS WHEREOF, the parties hereto have executed this . · 

contract the day and year hereinabove written. 

CENTRAL SAN JOAQUIN WATER 
CONSERVATION DISTRICT 

7 

STOCKTON EAST WATER DISTRICT 

By: 
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CONTRACT BETWEEN 
CENTRAL SAN JOAQUIN WATER CONSERVATION DISTIRCT 

AND STOCKTON EAST WATER DISTRICT 

This Contract, made this 4th day of January, 2000. BE1WEEN CENTRAL SAN 
JOAQUIN WATER CONSERVATION DISTRICT (CSJWCD), a public agency of the 
State of California, duly organized, existing ~d acting pursuant to the laws thereof, with 
its primary place of business in Stockton, California, and the STOCKTON EAST 
WATER DISTRlCT (SEWD), a public agency of the State of California, duly organized, 
existing and acting pursuant to the laws thereof, with its primary place of business in 
Stockton, California. 

1. Recitals, 

a. CSJWCS has executed a Water Service Contract with the United States Bureau of 
Reclamation, providing for the delivery and purchase of Project water from the 
New Melones Unit of the Central Valley Project in the annual quantity of 80,000 
acre feet. 

b. SEWD has executed a Water Service Contract with the United States Bureau of 
Reclamation, providing for the delivery and purchase of water from the New 
Melones Unit of the Central Valley Project in the annual quantity of 75,000 acre 
fu~ ' 

c. SEWD has constructed a water conveyance system to bring water from the New 
Melones Project into its service area. 

d. CSJWCD and SEWD have executed a Contract dated January 30, 1990, wherein 
SEWD has agreed to transport and convey water from the New Melones Project 
for CSJWCD to its service area (1990 Wheeling Agreement). 

e. SEWD has constructed a Lower Farmington Canal for the conveyance of water 
from Farmington Dam into its service area. 

f. CSJWCD and SEWD have executed a second Contract dated August 29, 1991, 
providing for the conveyance of CSJWCD water from the New Melones Project 
through the Lower Fannington Canal and into the Duck Creek system of its 
seIVice area (1991 Wheeling Agreement). 

g. CSJWCD and SEWD wish to cooperate and utilize facilities to the joint and 
mutual benefit of each of the parties for the conveyance of water from the New 
Melones Project. 



NOW, THEREFORE, in consideration of the covenants' herein contained, it is agreed as 
follows: · 

2. Definitions. When used lierein, unless otherwise distinctly expressed or manifestly 
incompatible with the intent hereof, the term: 

a. "Internal Distribution Facilhy" shall mean such channel clearing, crossing, piping, 
check dams and other improvements within the CSJWCD service area owned, 
operated and maintained by CSTWCD. 

b. "Lower Farmington Canal,, shall mean a canal approximately 9.6 miles in length 
from Farmington Dam to the SEWD service area owned, operated and maintained 
bySEWD. 

c. "CJWCD Project Water'' shall mean irrigation water available to CSJWCD 
pursuant to the tenns of its water service contract with the United States for 
delivery of water from the New Melones Unit of the Central Valley Project. 

d. "SEWD Project Water'' shall mean irrigation water available to SEWD pursuant 
to the terms of its water service contract with the United States for delivery of 
water from the New Melones Unit of the Central Valley Project. 

e. "Year" shall mean the calendar year. 

3. Purpose of Agreement. The purpose and intent of this Contract is to specify the tenns 
on which CSJWCD and SBWD will convey water belonging to the other party 
through their respe-etive facilities to the service area of the other party. The parties 
intend that each party will convey a like amount of water for the other party, that 
actions will be taken by the parties to insure equivalency and that the parties will try 
to maximize the use of surface water within their respective service areas. 

4 . Covenant of Cooperation. The parties to this Contract do hereby covenant to 
cooperate in good faith each to enable the other to t,ake delivery of water in 
confonnance with this Contract. 

5. Use of Lower Farmington Canal. SEWD agrees to utilize the Lower Fannington 
Canal for conveyance of quantities of CSJWCD Project Water into the service area of 
CSJWCD below the turnout for Duck Creek, in accordance with the terms and 
conditions of this Contract. 

6. Use of Internal Distribution Facilities. CSJWCD agrees to utilize its Internal 
Distribution Facilities for conveyance of quantities of SEWD Project Water into the 
service area of SEWD in accordance with the terms and conditions of this Contract. 
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7, Quantities of Water. The quantity of wheeling capacity available in each facility for 
the use of the other party shall be that capacity not being utilized at the time of 
conveyance by the party owning the facility, up to the design capacity of the facility. 

8. Prior Approval. The quantity and timing of water 'to be conveyed pursuant to this 
Contract each Year shall be approved in writing by the conveying party. The party 
requesting conveyance shall submit requests in writing to the other party by February 
I of each Year, and written response shall be provided by March 1 of each Year. 
Such written request shall include the total quantity of water to be conveyed, location 
and purpose of use, facilities to be utilized, plans and specifications for any proposed 
facilities to be constructed, proposed method of measurement, and duration of 
conveyance. 

9. Improvements. Upon receipt of written approval of the tenns of the conveyance, as 
set forth above, the party to convey water shall construct any and all improvements 
determined to be needed by the approving party in accordance with the terms of 
approval. 

10. Record Keeping and Accounting. Each party shall keep records of the quantities of 
water wheeled through its facilities for the other party hereto pursuant to this 
Contract. At the end of each .Year, the parties shall prepare an accounting of the 
quantities of water conveyed ("Annual Accounting"). It is the intent of the parties 
that the quantities of water conveyed by each party be approximately equivalent. 

11. Compensation. This is intended to \:)ea trade of equivalent value for the conveyance 
of like quantities of water by each party. As a result, no monetary compensation is 
intended to be paid from either party to the other for the rights, duties, and obligations 
expressed herein, provided the Annual Accounting indicates the original intention of 
this agreement is being achieved. 

12. Term. This Contr~ct shall be effective upon the first date written and shall remain in 
effect until terminated by either party as provided herein. Either party may terminate 
by providing notice to the other in writing by December 31 of any year. 

13. Indemnity. Each party to this Contract shall indemnify, defend, and hold harmless 
the other party, its employees, agents, and officers, and their respective successors 
and assigns, from and against any and all claims, demands, losses, liability, or 
damages, including, but not limited to, attorneys' fees and court costs incurred in 
defending against the same, for personal injury, death, or property damage arising 
from, or in any way connected with, that party's operation of its water conveyance 
system as provided in this Contract. 

14. Attorneys Fees and Costs. In any case where court action is instituted by a party 
against another party to interpret this Contract, the rights of the respective parties 
hereunder, or to enforce a right or obligation created by this Contract, the prevailing 
party or parties shall receive costs and reasonable attorneys fees to be set by the court. 



15. Assignability. The provisions of this Contract shall apply to and bind the successors 
and assigns of the parties hereto, but no assignment or transfer of this Contract or any 
part or interest therein shall be valid until approved in writing by the parties. 

16. Notices. Any notice, demand, or request authorized or required by this Contract shall 
be deemed to have been given, on behalf of the party, when mailed, postage prepaid, 
or delivered to a party at the foIJowing address: 

Central San Joaquin Water Conservation District 
311 East Main Street, Suite 202 
Stockton, California 95202 

Stockton Bast Water District 
Post Office Box 5157 
6767 East Main Street 
Stockton, California 95205 

The designation of the addressee or the address may be changed by notice given in 
the same manner as provided in this· article for other notices. 

17. Continued Validity. Nothing in this Contract shall alter the terms of the 1990 
Wheeling Agreement or the 1991 Wheeling Agreement. 

ATER CONSERVATION DISTRICT 

Attest: h 4k 
STOCKTON EAST WATER DISTRICT 

Attest K~ 
Kevin M. Kauff,Secre(ary 
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ATTACHMENT N 

Sample Owner's Water Use Statement 
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Stockton East Water District 
6767 East Main Street Stockton, CA 95215 

P.O. Box 5157 Stockton, CA 95205 

(209) 948-0333 Phone 

(209) 948-0423 Fax 

Website: www.sewd.net 
E-mail: sewd@sewd.net 

Account No. 
Parcel No. 
Gross Acres 
Net Ag Acres 
Domestic Units 
Pump ID 
Meter Size " 
Water Right 
Site: 

OWNER'S WATER USE STATEMENT FOR CALENDAR YEAR XXXX
  Name Change:_____________________________________ 

Mailing Address Change:_____________________________________ 

INSTRUCTIONS: 
_____________________________________ 

Complete this owner's water use statement and return it to the district no later than January 15, XXXX 

The information you provide will be used to determine your water bill. 

A 5% penalty will be added to your water bill if this statement is not returned to the district by such date. 
To complete this form, please choose one of the options below by checking the appropriate box, then follow that option's instructions: 

Property has been sold. Date of sale __________________. 

Option 1 - NO CHANGE - The information in Tables 1 and/or 2 reflects current agricultural irrigation and/or non-ag use. 
Check the box, sign and date at the bottom of this form, and return to the district. 

Option 2 - CHANGE - I have corrected the information in Tables 1 and/or 2. 
Check the box, write the corrections on Tables 1 and/or 2, sign and date at the bottom of this form, and return to the district. 

TABLE 1 - Statement of Agricultural Irrigation Use 

Crop 
Method 

of 
Irrigation 

Acres 
Fallow/ 

Not Irrigated 

Acres on 
Well 
Water 

Acres on 
Surface 
Water 

Statement Audit 
For District Use 

TABLE 2 - Statement of Non-Agricultural Irrigation Use 

Single Family Residences 
Multiple Family Residences 
Commercial Buildings 

Water Meter Readings: 

Ending 

Beginning 

Usage 

No. of Users 
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CCTR Project Description 

The Lower Calaveras Anadromous Fish Barrier Improvement Project consists of replacing or retrofitting 
up to 37 instream structures identified as passage impediments to salmon and steelhead trout in the 
lower Calaveras River system below Bellota Weir. High quality spawning and rearing habitat has been 
identified above Bellota Weir and it is expected that salmonid population numbers will increase once 
passage opportunities are improved. Four barriers have been initially identified and assessed for 
removal/retrofit. The Budiselich Flashboard Dam site was remediated in September 2011 and the 
Caprini Low-Flow Crossing site was completed in October 2013. Designs for the next site, the Central 
California Traction Railroad Crossing are complete and construction is planned for August-October 
2018. This project will provide improved upstream fish passage and access to over 17 miles of 
important migratory habitat. 

The Central California Traction Railroad Crossing Fish Passage Improvement Project will retrofit the 
existing concrete railroad bridge foundation located on APN 132-010-030 between North Wilson Way 
and Cherokee Road (Exhibits A through A-4) to provide improved salmon and steelhead passage on the 
Stockton Diverting Canal. The primary features of the project include the construction of a rock ramp 
(roughened channel) downstream of the bridge and the addition of second flume through the existing 
bridge foundation. These features will result in the crossing meeting fish passage criteria at all flows, 
reducing high water velocities and increasing water depths during lower flows.  

The rock ramp will consist of Engineered Streambed Material (ESM), which will bury a series of five 
boulder weirs. The weirs are spaced 33 feet apart in the channel downstream of the crossing and will 
provide grade control for the ramp. The ramp will have a 3% downstream slope and contain an 8-foot-
wide low-flow channel to provide at least one foot of water depth at flows above 35 cfs. The upper weir 
of the ramp will backwater an energy dissipation pool downstream of the flumes, which increases 
depths and lowers velocities through the flumes.   

The new flume will be four feet wide and six feet deep, and will be installed in the bridge bay adjacent to 
and south of the existing flume between pillars 5 and 6 as shown in Exhibit A-3.  The bottom of the new 
flume will be lined with 9” – 15” rock to increase boundary roughness and provide a lower velocity 
passage route. Thus, the invert of the new flume will be two feet below that of the existing flume, which 
will provide greater depth at lower flows. Two 2’ deep notches will also be cut into the concrete bridge 
foundation in the bays on either side of the existing and new flume bays (between pillars 3 and 4 and 
pillars 6 and 7) to provide alternate migratory routes for those fish moving along the fringes of the 
channel. Concrete will be used to cover the areas disturbed by construction under the bridge, fill the 
holes in the existing downstream apron, and construct the upstream wing walls. Upstream of the 
flumes, ESM will be used as an apron, to stabilize the channel as water constricts to enter the flumes 
and notches.    

Earthwork for the project involves the removal of approximately 2,200 yd3 of native material and 500 
yd3 of broken concrete that was previously part of the erosion control effort for the bridge. As for fill, 
approximately 1,900 yd3 of ESM will be brought in to form the rock ramp and streambanks. The ESM will 
consist of a mix of particles ranging from 2-foot boulders down to a small portion of sand and silt (used 
to decrease the porosity of the mix and help water flow above the surface of the ESM).  The ESM is sized 
to remain stable at all flows. In total, the project will result in the net removal of 155 yd3 of material 
from the channel.  
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PROJECT SITE VICINITY MAP 

CCTR Train Trestle 
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CCTR Steel Pillar Supports 



CENTRAL CALIFORNIA TRACTION COMPANY TRAIN TRESTLE APN: 132-010-030 

• Steel pillar supports are “One” thru “Nine” from left to right
• Construction will occur between steel pillars 3 thru 7
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Scot A. Moody 
General Manager 
Stockton East Water District 
6767 E. Main Street  
Stockton, CA 95215 

July 31, 2018 

RE: Potential impact to wetlands by the Central California Traction Railroad Crossing 
Fish Barrier Removal Project, Stockton Diverting Canal, San Joaquin County, CA. 

Dear Mr. Moody: 

Central California Traction Railroad Crossing (CCTRC) is located at RM 6.5 (latitude & 
longitude: 37°59'16.63"N; 121°15'51.85"W;  USGS Quadrangle: Stockton West: Section, 
Township, Range: Sec.42,T.2 N.,R.6 E.) within Stockton Diverting Canal in the 
Calaveras River watershed, San Joaquin County, CA (Figures 1 and 2). The Mormon 
Slough/Stockton Diverting Canal is an actively maintained flood control channel that was 
modified in 1969 by the US Army Corps of Engineers to provide a 12,500 cfs flood 
control capacity. 

The existing CCTRC structure has a footing and apron structure with 16 piers (Figures 3-
6). The crest of the apron is about five (5) feet above the upstream channel invert and acts 
as a weir. A 6-foot-wide flume cuts the apron between the 5th and 6th pier to about three 
(3) feet deep, allowing lower flows to pass and reducing the amount of backwater in the
upstream channel (Figure 4). Downstream of the apron, flow spreads out and runs over
55 ft of riprap before becoming channelized again (Figure 6). CCTRC presents a
significant barrier to fish migration on the Stockton Diverting Canal because the crossing
footings and apron form a weir across the channel with a steep drop (8 ft) over the
downstream side and the flume does not reach passage depths and velocities until the
channel flow reaches 1,900 cfs. The proposed project design for improving fish passage
at the structure includes creating a ramped stream channel by installing six grade control
structures (i.e., boulder weirs), similar to those constructed upstream at Budiselich
Flashboard Dam in 2011. These passage improvements will concentrate flows into a low
flow channel downstream of the weir meeting passage depth and velocity criteria to
overcome the 8-foot-drop downstream of the apron/weir, and achieve acceptable
velocities at the structure for fish passage.

~ --------FISHBIO _______ _ 
1617 S. Yosemite Avenue • Oakdale. CA 95361 • Phone: (209) 847-6300 • Fax: (209) 847-1925 
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Based on a general reconnaissance survey of the Project site and staging area conducted 
on April 20, 2012, aerial imagery from May 17, 2017 and a USFWS Wetlands Database 
query conducted on July 31, 2018 (Figure 7), there are no wetlands within the Project’s 
Area of Potential Effects (APE). The Project temporary staging area is located off site on 
top of an adjacent levee road. The APE is comprised of a wide channel with steep, mostly 
degraded and irregularly contoured banks having little to no vegetative cover. Lack of 
vegetative cover is a result of flood control maintenance required by the San Joaquin 
County Flood Control Agency; whereby vegetation must be removed annually from the 
streambanks and channel bed. The channel substrate consists of compacted clay, sand, 
and silts with concrete or rock riprap. Neither the Project footprint nor staging area 
possesses the hydrology, soils, or flora to meet the definition of a wetland. 

Sincerely, 

Jim Inman 
Wetland Delineator 

Enclosures: 
Figures depicting the Project Location (2) 
Figures depicting Project site conditions (4) 
USFWS National Wetlands Inventory (1) 
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Figure 1. Location of the Central California Traction Railroad Crossing. 

Photo 2. Aerial view of Central California Railroad Crossing with approximate 
Project footprint. 
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Photo 3. Upstream of Central California Railroad Crossing. 

 
Photo 4. Downstream of Central California Railroad Crossing apron and flume. 
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Photo 5. Looking upstream from the Central California Railroad Crossing. 

 
Photo 6. Looking downstream from the Central California Railroad Crossing.
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Figure 7. USFWS Wetlands Database query- vicinity of Central California Traction Railroad Crossing 
Fish Barrier Improvement Project, Stockton Diverting Canal, CA. 

CCTR Wetlands Database

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov
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CHAPTER 819 
 

An act to repeal Chapter 1775 of the Statutes of 1963, to change the name of the Stockton 
and East San Joaquin Water Conservation District to the Stockton-East Water District 
and to grant certain powers to such district, relating to water conservation and water 

supply, and declaring the urgency thereof to take effect immediately. 

[Approved by Governor September 29, 1971. Filed with 
Secretary of State September 29, 1971.] 

 
CHAPTER 553 

 
An act to amend Section 4 of, and to add Section 21.5 to Chapter 819 of the Statutes of 1971, 

relating to the Stockton-East Water District. 
 

[Approved by Governor September 5, 1975. Filed with 
Secretary of State September 6, 1975.] 

 
CHAPTER 1126 

(Senate Bill No. 1120) 
 

An act to repeal and add Sections 4 and 9 of, and to add Sections 9.2, 9.3 and 9.4 to, Chapter 819 
of the Statutes of 1971, relating to the Stockton-East Water District, and declaring the urgency 

thereof, to take effect immediately. 

[Approved by Governor September 27, 1979 Filed with Secretary of State September 25, 1979.] 
 

CHAPTER 1287 
 

(Senate Bill No. 1449) 
 

An act to amend Sections 4247, 4402, 5019, 5020, and 5021 of the Education Code, to amend 
Sections 75, 318, 512, 1007, 1017, 1340, 1508.5, 1515, 3520, 3521, 4011, 4055, 5353, 6460, 

10211, 14213, and 35006 of, to repeal Section 6509 of, and to repeal and add Section 14000 of, 
the Elections Code, to amend Sections 24001 and 31105.2 of the Government Code, and to 

amend Section 34 of Chapter 819 of the Statutes of 1971, relating to elections, and declaring the 
urgency thereof, to take effect immediately. 
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The people of the State of California do enact as follows: 

SECTION 1  
Chapter 1775 of the Statutes of 1963 is repealed. 
 
SECTION 2  
(a) The name of the Stockton and East San Joaquin Water Conservation District is changed to 
the Stockton-East Water District. 
(b) In all respects not inconsistent with this act, the Stockton-East Water District shall continue 
to be organized under; and governed by, the Water Conservation District Law of 1931, 
Division 21 (commencing with Section 74000) of the Water Code as the same now exists and 
as it may be amended hereafter. The provisions of Division 21 (commencing with Section 
74000) of the Water Code and all other acts of the Legislature applicable to the district and not 
inconsistent with the provisions of this act shall remain in full force and effect and shall be 
fully applicable to the district. 
(c) In all cases in which it may be otherwise required that the district be described as a “water 
conservation district” it shall be sufficient to describe the district as a “water district”. 
 
SECTION 3  
(a) The Legislature finds and declares that the problems of providing for the management of 
the underground water basin and the provision of supplemental water supplies, in the area of 
the Stockton-East Water District are peculiar to that district and that area and for that reason it 
is necessary to deal specially with such area and to provide special provisions for the 
government and operation of that district. 
(b) The Legislature further finds and declares that this act is necessary to the solution of a 
problem arising out of the following unique and special circumstances: The water supplies in 
the underground basin in the area of the-Stockton-East Water District are insufficient to meet 
the water demands of the area, and, because of the geologic conditions peculiar to the area and 
because excessive pumping has seriously depleted the underground water storage, there has 
been an intrusion of saline waters into the underground water basin causing serious water 
quality deterioration and the destruction of the usefulness of a portion of the underground 
water basin. Further excessive pumping, without proper management of the underground water 
basin and the provision of supplemental water supplies, is certain to destroy the usefulness of a 
major portion of the underground water basin and endanger the health and welfare of the 
district. 
(c) The Legislature further finds and declares that the district includes within its territory a 
large urban area, a large agricultural area, and territory formerly within an irrigation district, 
and that for these reasons it is necessary in order to accommodate the various interests within 
the district to provide special procedures to be observed by the district in its government and 
operation. 
(d) The Legislature further finds and declares that only a portion of the City of Stockton and 
only a portion of the Metropolitan Stockton Planning Area as defined by the City of Stockton 
and the County of San Joaquin are within the district, and that unless all of such city and all of 
the Metropolitan Stockton Planning Area are within the district there will be uneconomic 
duplications and inefficiencies and it will be both more costly and more difficult to solve the 
grave and urgent water problems of the Stockton Metropolitan Area and the existing Stockton-
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East Water District. The Legislature further finds and declares that the territory that is outside 
the district but within the Metropolitan Stockton Planning Area includes territory that is within 
the City of Stockton, within county maintenance districts, within other water conservation 
districts, and within an irrigation district. The Legislature further finds and declares that the 
special problems of including all of the City of Stockton and the Metropolitan Stockton 
Planning Area within the Stockton-East Water District are peculiar to that district and that 
area, and for that reason it is necessary to deal specially with such inclusion and to provide 
special provisions and procedures for such inclusion and the necessary adjustment of district 
boundaries. 
 
SECTION 4  
(a) The definition of a word applies to any of its variants. 
(b) The following words and phrases shall have the following meanings: 

(l) “Accumulated overdraft” means the aggregate amount by which the quantity of ground 
water removed from the ground water supplies within the district during all preceding 
water years shall have exceeded the quantity of water replaced therein by the 
replenishment of the, ground water supplies in such water years by any natural or artificial 
means, based upon reports, records, and other data or evidence appropriate for the purpose 
of making such determination. 
(2) “Administration division” means the budgeting and accounting division established by 
Section 9 which is primarily concerned with administration of the district and with 
obtaining and making available to the other divisions a supply of water. 
(3) “Advisory commission” means the California District Securities Advisory 
Commission. 
(4) “Agricultural division” means the budgeting and accounting division established by 
Section 9 which is primarily concerned with the supply of water for agricultural purposes. 
(5) “Agricultural water” and “water used for agricultural purposes” shall mean water used 
primarily in the commercial production of agricultural crops or livestock on parcels of 
land of more than two acres and shall not include water used for agricultural product-
processing purposes.  
(6) “Annual overdraft” means the amount by which the production of water from the 
ground water supplies within the district during the water year exceeds the natural 
replenishment of such ground water supplies in such year. 

 (7) “Assessor” means the assessor of the county. 
 (8) “Auditor” means the auditor of the county. 

(9) “Benefit review procedure” means the procedure set forth in subdivisions (g) through 
(i) of Section 28. 

 (10) “Board” means the board of directors of the Stockton-East Water District. 
 (11) “Board of Supervisors” means the board of supervisors of the county. 

(12) “Collector” means the person appointed by the board to determine and collect the 
accounts due the district prior to their transfer to the auditor, as set forth in this act. The 
collector shall be appointed by the board and hold office at the pleasure of the board. The 
collector may hold other offices, including, but not limited to, the office of secretary, or 
may perform other duties for the district but shall not be a member of the board. 
(13) “Committee” means a group of directors of the district consisting of three directors, 
one of whom shall be appointed chairperson by the president of the board, together with 
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an alternate member, which shall study particular areas and recommend policy to the full 
board. The members and alternate member shall be appointed by the president of the 
board. There shall be the Agricultural Operations Committee and the Municipal 
Operations Committee, and there may be such other committees as may be established by 
the board. 
(14) “County” means the County of San Joaquin. 
(15) “Delinquent account” means any sum or sums due the district from an owner as 
disclosed by an annual bill presented by the collector pursuant to Section 13 which is not 
paid within the times set forth in Section 15, together with all penalties applicable to such 
sum or sums pursuant to this act.  
(16) “Delinquent landowner” means the owner or owners of a parcel of land upon which 
one or more delinquent water-producing facilities are located as such ownership is 
disclosed by the last equalized assessment roll of the county.  
(17) “Delinquent parcel” means a parcel of land upon which one or more delinquent 
water-producing facilities are located. 
(18) “Delinquent water-producing facility” means a water-producing facility for which 
payment is required by this act and for which payment in full, has not been received by the 
district within the times set forth in Section 15. 
(19) “Director” means a member of the board. 
(20) “District” means the Stockton-East Water District. 
(21) “Division” means a division of the district established pursuant to the Water 
Conservation District Act of 1931, Division 21 (commencing with Section 74000) of the 
Water Code. 
(22) “Domestic ground water” means water produced from the underground on any parcel 
of two acres or less where the water is used and disposed of on that parcel, and also means 
water produced from the underground and used for residential or commercial purposes on 
agricultural parcels larger than two acres. 
(23) “Dry year” means any year in which the board determines that there may be 
insufficient quantities of surface water to meet the needs of users who are dependent upon 
surface water sources. 
(24) “Full tax area” means any area within a planning area which has been excluded from 
the partial tax area; in the manner provided in subdivision (b) of Section 27. 
(25) “Ground water” means potable water beneath the surface of the ground suitable for 
municipal, domestic and irrigation use. 
(26) “Municipal division” means the budgeting and accounting division established by 
Section 9 which is primarily concerned with the supply of water for municipal and 
industrial purposes. 
(27) “Municipal ground water” means water produced from the underground other than 
domestic ground water or agricultural ground water. 
(28) “Owner” means the person or persons owning any water-producing facility or any 
interest therein other than a lien to secure the payment of a debt or other obligation. Unless 
there is filed with the district by an owner, information to the contrary, the district may 
presume that the owner of the parcel of land on which a water-producing facility is located 
is the owner of the water-producing facility. 
(29) “Partial tax area” means all areas of the district which pursuant to the terms of 
subdivision (a) of Section 27 are not required to pay the taxes, assessments, and charges 
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specified in subdivision (a) of Section 27. 
(30) “Person” means any public agency or public corporation, whether federal, state, or 
local, or any private corporation, firm, partnership, individual, or group of individuals. 
(31) “Planning area” means any one of the planning areas mentioned in subdivision (a) of 
Section 24 or in Section 35. 
(32) “Prior act” means Chapter 1775 of the Statutes of 1963, as amended. 
(33) “Production” or “producing” means the diversion or taking of stream-delivered water 
or the extraction or extracting of ground water, by any means, for domestic, municipal, 
irrigation, industrial, or other beneficial use. 
(34) “Revenue sources” means those sources of expected revenue which shall be used to 
establish a budget, respectively, for each of the administration, agricultural, and municipal 
divisions. These revenue sources for each division are as follows: 

(i) Administration division: General property taxes, other general revenue sources 
which may be provided by state law, payments from other divisions, or other 
sources of revenue which may be established in the future by law or by rule of the 
board. 
(ii) Agricultural division: Stream-delivered water charges, domestic ground water 
assessments, agricultural ground water assessments, penalties collected on such 
charges and assessments, and other sources of revenue which may be established 
in the future by law or by rule of the board. 
(iii) Municipal division: Contract sales of treated surface water, contract sales of 
ground water, municipal ground water assessments, penalties collected on such 
sales and assessments, and other sources of revenue which may be established in 
the future by law or by rule of the board.  

(35) “Stream delivered water” means surface water used for agricultural purposes and 
taken by an owner’s water-producing facility directly from the Stockton Diverting Canal, 
the Calaveras River, the Old Calaveras River, Mosher Creek, Mormon Slough, Potter 
Creek, or any other watercourse within the district except those portions of any of the 
foregoing watercourses which are located within the boundaries of the Sacramento-San 
Joaquin Delta, as such boundaries are presently defined by Section 12220 of the 
California Water Code. 
(36) “Tax collector” means the tax collector of the county. 
(37) “Treasurer” means the treasurer of the county. 
(38) “Water-producing facility” means any device or method, mechanical or otherwise, 
for the production of ground water from the ground water supplies within the district, or 
for the diversion of stream delivered water. 

 
SECTION 5  
In addition and supplemental to the powers conferred upon the district by the Water 
Conservation District Law of 1931, Division 21 (commencing with Section 74000) of the 
Water Code, and by all other laws applicable to the district, the district shall have power: 
(a) To acquire, control, distribute, store, spread, sink, treat, purify, reclaim, recapture, process, 
and salvage any water, including sewage and storm waters for the beneficial use or uses of the 
district, its inhabitants, or the owners of the rights to water in the district. 
(b) To sell treated and untreated water under its control to any municipal corporation, political 
subdivision of the State of California, public utility, or other person at such charges and rates 
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as shall be set by the board by contract, agreement, rule, or otherwise, for use within the 
district. 
(c) Subject to the requirements of Section 6, to sell treated and untreated water under its 
control to any municipal corporation, political subdivision of the State of California, public 
utility, or other person for use outside the district. 
(d) Within or outside the district to construct, purchase, lease, or otherwise acquire, and to 
operate and maintain, waterworks, water treatment plants, spreading grounds, pipelines, 
conduits, canals and other facilities for the distribution of water, pumps and other facilities for 
the production of water, dams, weirs, reservoirs, and other facilities, installations, works, 
equipment, and machinery useful or necessary to replenish the underground water basin 
within the district, to manage, for the purpose of repelling saline intrusion, the underground 
water basin within the district for the common benefit of the district, to augment the common 
water supplies of the district, or to otherwise provide water for the beneficial use or uses of 
the district, its inhabitants, or the owners of rights to water in the district. 
(e) For the common benefit of the district to store water in underground water basins or 
surface reservoirs within or outside the district, to appropriate and acquire water or water 
rights within or outside the district, to purchase or import water into the district, and to 
conserve water within or outside the district. 
(f) Subject to the provisions of Sections 9 to 19, inclusive, to levy and collect a ground water 
assessment for the production of water from the ground water supplies within the district, and 
to fix and collect charges for stream-delivered water and to require such measuring devices as 
may be necessary for the purposes of this act and to inspect and test any such measuring 
devices whether installed by the district or by others. 
(g) To maintain reserve funds in amounts deemed advisable by the board for the purpose of 
water for replenishment purposes, the stream delivery of agricultural surface water, or for 
other district purposes. 
(h) To acquire real and personal property and interests therein, but the district shall not 
exercise the power of eminent domain for any purpose of this act or in carrying out any power 
granted by this act outside the boundaries of the district unless the board of supervisors of the 
county in which the property to be acquired is located has consented to such acquisition. 
 
SECTION 6  
(a) The district may sell treated and untreated water under its control for use outside of the 
district only pursuant to a written agreement made as provided in this section. 
(b) The district may make an agreement to sell water for use outside the district for periods 
not in excess of one year where the board prior to the district’s agreement to sell such water 
has found and declared by resolution that such water is not required for use within the district 
during the period, not to exceed one year, for which the agreement is to be made. The board’s 
resolution shall be adopted no earlier than three months preceding the commencement of the 
period for which the agreement is to be made. The price charged for water sold pursuant to an 
agreement made pursuant to this subdivision shall be sufficient to at least cover the costs of 
the district, as determined by the board, in furnishing and delivering the subject water to its 
point of delivery. 
(c) The district may make agreements to sell water for use outside the district for periods in 
excess of one year if the board prior to the district’s agreement to sell water has by resolution 
found and declared that the subject water will not be required for use within the district for the 
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period for which the agreement is made and declares that the sale of the water and its use in 
the manner provided in the applicable agreement is for the direct and substantial furtherance 
of the purposes of the district. The charge for water sold pursuant to an agreement made 
pursuant to this subdivision shall at least be sufficient to cover the costs of the district, as 
determined by the board, in furnishing and delivering such water to its point of delivery, plus 
the equivalent of all applicable ad valorem property taxes that would be assessed by district 
on the property upon which such water is to be used, or in the case of a sale to a political 
subdivision, municipal corporation, public utility, or other operator of a common water 
distribution system on all of the property served by such common water distribution system, if 
the subject property were included within the district during the period covered by the 
agreement. 
(d) The district may make agreements to sell water that would not be otherwise owned or 
possessed by the district that comes into the district’s possession due to provisions of a 
contract with another political subdivision that operate when such other political subdivision 
fails to pay for such water or the costs related to such water, on any basis the board 
determines if the board makes the determination that such water is not needed for sale within 
the district for the period of the agreement. 
 
SECTION 7  
The board shall, from time to time, order an investigation and report to be made by an 
engineer or engineers employed by the district for the purpose of investigating and reporting 
upon the ground water conditions of the district and making recommendations as to water 
management practices to be followed by the district. The report shall include an estimate as to 
the accumulated overdraft, if any, as of the date of the report, estimates of the ground water 
production anticipated by years for the period covered by the report, and an estimate of the 
average annual overdraft, if any, for the period covered by the report. The report shall also 
include recommendations as to necessary and desirable surface and underground water 
management practices to be followed during the period covered by the report. 
 
SECTION 8  
The engineering investigation and report shall be delivered to the secretary in writing. The 
secretary shall publish pursuant to Section 6061 of the Government Code a notice of the 
receipt of such report and fixing a date for a public hearing to be held by the board, the 
publication to be in a newspaper of general circulation, printed and published within the 
district, at least 10 days prior to the date at which the public hearing is to be held. The notice, 
among other information which the district may include, shall contain an invitation to all 
owners of water-producing facilities within the district and all other interested parties to call 
at the office of the district to examine the engineering investigation and report. 
 
SECTION 9  
(a) There are hereby established within the district, budgeting and accounting divisions as 
follows: administration, agricultural, and municipal. Each such budgeting and accounting 
division shall have established a separate budget, and separate accounts shall be kept of the 
revenues and expenditures for each division. 
(b) Notwithstanding the establishment of such divisions, the board shall have authority to 
approve temporary transfers between divisions on such terms and with such repayment 
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provisions, as may be approved by the board. 
 
SECTION 9.2  
(a) The board at a regular, special, or continued meeting between November 1st and 
December 15th of each year shall hold a public hearing to consider the budget for each of the 
administration, agricultural and municipal divisions, and an overall budget for the district, for 
the next calendar year. 
(b) Notice of the hearing shall be published pursuant to Section 6061 of the Government Code 
at least 10 days prior to the date of the hearing. Any person interested in the district may, in 
person or by representative, appear and submit evidence concerning the water conditions of 
the district, the financial needs of the district, proposals for rates, and other relevant matters. 
(c) The board shall at the hearing receive recommendations from the. Agricultural Operations 
Committee as to the budget to be established for the agricultural division and from the 
Municipal Operations committee as to the budget to be established for the municipal division. 
Each of such committees shall also make recommendations to the board as to the budget of 
the administration division. 
(d) Following the budget hearing by the full board, the board shall adopt by resolution prior to 
December 15 of each year a budget for the administration division, for the agricultural 
division for the municipal division and for the district overall. 
 
SECTION 9.3  
The rates to be established pursuant to Section 9.4 shall equitably divide the cost of meeting a 
balanced agricultural division budget among the sources of revenue for the agricultural 
division, but in a manner which will encourage the use of surface water available for 
agricultural use within the district. 
 
SECTION 9.4  
(a) The board at a regular, special, or continued meeting between March 15 and April 15 of 
each year shall hold a public hearing to consider the necessity, amount, and rates of a 
municipal ground water assessment, an agricultural ground water assessment, and a domestic 
ground water assessment, if any, to be levied for the then current calendar year and charges to 
be made for stream delivered water to the extent that such charges for stream delivered water 
are not controlled by contract or agreement. 
(b) Notice of the hearing shall be published pursuant to Section 6061 of the Government Code 
at least 10 days prior to the date of the hearing. Any person interested in the district may, in 
person or by representative, appear and submit evidence concerning the water conditions of 
the district, the financial needs of the district, proposals for rates, and other relevant matters. 
(c) Following the hearing, and prior to April 15 of that year, the board may, by adoption of an 
ordinance, determine, levy, and assess a municipal ground water assessment against all 
owners of water-producing facilities within the district which produce municipal ground 
water during the current year and an agricultural ground water assessment against all owners 
of water-producing facilities within the district which produce water from the ground during 
the current year for agricultural purposes and a domestic ground water assessment against all 
owners of water-producing facilities within the district which produce domestic ground water 
and shall determine and fix charges for stream delivered water for the current year to the 
extent that such charges for stream delivered water are not governed by contract or 
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agreement. 
(d) The method of computing ground water assessments and charges for stream-delivered 
water may be uniform for all water-producing facilities or may be uniform for each of several 
classes of water-producing facilities. The board shall, by rule, establish one or more methods 
to be used in computing the amount of water production from a water-producing facility 
which is not measured by a water-measuring device approved by the collector. Such methods 
shall be established by rule adopted by the board and may be based on any criteria which may 
be used to determine or estimate with reasonable accuracy the amount of water production. 
(e) The board, by rule, may waive any assessment upon any class or classes of water-
producing facilities which it determines because of the small amount of water produced by 
such facilities, would yield to the district a sum less than the estimated cost of making and 
collecting the assessment. 
(f) Any ground water assessment or charges for stream-delivered water levied or made 
pursuant to this section shall be in addition to any general assessment levied by the district. 
(g) Clerical errors in the name of any owner or in other recorded information, or in the 
making or extension of any assessment upon the records which do not affect the substantial 
rights of the subject owner or owners shall not invalidate the assessment. 
(h) The procedures established by Sections 9 to 9.4 inclusive, shall not be applicable for 
calendar year 1979. The rates for calendar year 1979 only are established as fol1ows: 

(1) The domestic ground water assessment shall be ten dollars ($10) per domestic use 
unit, as such unit is established by the board. 
(2) The rate for sales of stream-delivered water shall be seven dollars and sixty cents 
($7.60) per acre-foot of water. 
(3) The agricultural ground water assessment rate shall be one dollar and sixteen cents 
($1.16) per acre-foot of water. 
(4) The municipal ground water assessment rate shall be set at three dollars ($3) per acre-
foot of water. It is not the intent of the Legislature that the rates set for 1979 shall serve as 
precedent for future rates. 

 (i) For calendar year 1980 and thereafter, water rates shall be established in accordance with 
Sections 9 to 9.4 except that no rate may be established in any calendar year which exceeds 
the individual rates set in paragraph (1), (2), or (3) of subdivision (h) by 20 percent plus a 
factor to reflect the percentage increase in the federal consumer price index with calendar year 
1979 as a base; provided, however, that this subdivision (i) shall not be effective from and 
after the date of any election in which a majority of those electors voting approve a contract 
by the district for new supplement water or approve bonds for financing a distribution system 
for new supplemental water. 
(j) During calendar year 1980 and thereafter, water rates shall be established by ordinance 
following public notice. Such ordinances shall be subject to referendum; provided, however, 
that no referendum shall modify or affect the terms of any bond resolution issuing bonds 
approved by the voters. 
 
SECTION 10  
All assessments and charges due for water produced within the district during the 1971 
calendar year and for water produced within the district prior to 1971 shall be assessed, 
charged, calculated, determined, billed, and collected pursuant to the prior act and all 
applicable rules duly adopted by the board, and for those purposes the prior act shall remain 
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in effect until such sums have been collected in full or otherwise discharged in the manner 
provided by the prior act and the applicable rules duly adopted by the board. 
 
SECTION 11  
(a) Commencing with 1972, not later than the first day of October of each year the collector 
shall mail progress bills to each owner of one or more water-producing facilities within the 
district. The progress bills shall state an amount due which shall be computed by multiplying 
one-half of each owner’s water production for the preceding calendar year in acre-feet by the 
respective ground water assessment rates and the stream-delivered water charges applicable 
for the current year. 
(b) Any progress bill may be reduced in amount or canceled by the collector, if upon good 
cause shown, the collector determines that the production of water from the water-producing 
facility or facilities of the owner during the current year, to the date of the collector’s 
determination, is such that a progress payment based on one-half of the preceding year’s 
water production will be substantially in excess of one-half of such owner’s next succeeding 
annual bill as the same will ultimately be determined pursuant to Sections 12, 13, and 14. 
(c) The board may, by rule, establish alternate procedures for the computation and payment of 
progress bills in the case of water-producing facilities within the district, the water production 
of which is measured by a water measuring device approved by the collector. 
(d) Should any owner of a water-producing facility fail to pay on or before the 31st day of 
October, or any alternate date specified in a rule adopted pursuant to subdivision (c) of this 
section, the amount disclosed by a progress bill the district shall impose a penalty against such 
owner in an amount of 5 percent of the total sum due the district for the current calendar year 
as such sum is finally determined in accordance with Sections 12, 13, and 14. The 5-percent 
penalty shall be added to the annual bill and shall be due and payable at the same time as the 
other amounts included in the annual bill. 
(e) The board may, by rule, waive the requirement of making a progress payment as required 
by this section as to any one or more classes of water-producing facilities. 
 
SECTION 12  
(a) Commencing with 1973, each owner of one or more water-producing facilities within the 
district shall, after January 1st and not later than January 15th, file with the collector on a 
form acceptable to the collector a water use statement showing the amount of water produced 
by the water-producing facility or facilities of such owner in the case of facilities the water 
production of which is measured by a water-measuring device approved by the collector and 
as to all other facilities the information the collector determines to be reasonably necessary to 
permit the determination, or estimation with reasonable accuracy, of the amount of water 
produced during the preceding calendar year by the subject water-producing facility or 
facilities. The collector may require that all statements of fact in the water use statement be 
verified by a written declaration that they are made under the penalties of perjury. 
(b) The board, by rule, may waive the filing of water use statements as to any one or more 
classes of water-producing facilities. 
 
SECTION 13  
(a) Commencing with 1973, not later than the last day of February, the collector shall mail an 
annual bill for the preceding calendar year to each owner of one or more water-producing 
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facilities within the district. 
(b) The collector in preparing the annual bill for submission to each owner of water-producing 
facilities shall consider the information disclosed by the annual water use statement if one has 
been filed, the information disclosed by existing district records, district inspections, if any, of 
the water-producing facilities or the area served by such water-producing facilities, and any 
other information, of which the collector is aware and which is relevant to the amount of 
water production by each of the owner’s water-producing facilities and shall determine the 
amount of each owners water production. 
(c) In all cases where an annual water use statement has been filed and where a water-
measuring device approved by the collector is permanently attached to a water-producing 
facility and the water production has been reported on the basis of the approved water-
measuring device, the record of water production as disclosed by such water-measuring 
device shall be presumed to be accurate and the burden is upon the collector to establish to the 
contrary. 
(d) The amount of the annual bill shall be computed by multiplying the production in acre feet 
of water as determined by the collector by the respective ground water assessment rates and 
stream-delivered water charges. After determining the amount due the collector shall add the 
penalty provided in Section 11, if applicable, and shall also add a penalty of 5 percent of the 
total sum due the district for water produced during the preceding year by any water-
producing facility for which an annual water use statement was required and not filed within 
the time specified in Section 12. 
(e) Upon the discovery by the collector of any water-producing facility within the district: 

(1) For which no water use statement has been filed for any year in which the same was 
required by virtue of Section 12 and any applicable rules of the district and for which no 
annual bill was submitted pursuant to this section; or 
(2) For which a water use statement was filed as required but for which the collector has 
good cause to believe that the production of water from such water-producing facility 
was in excess of that disclosed by a filed water use statement; or 
(3) For which no water use statement was required to be filed by virtue of Section 12 and 
the applicable rules of the district but for which no annual bill has been submitted by the 
collector pursuant to this section; the collector shall immediately investigate and estimate 
the amount of unreported or unbilled water production by such water-producing facility. 
In making such estimate, as to cases arising under subparagraph (3) above, the estimate 
of prior water production shall not include water production for more than three (3) 
preceding calendar years. 

(f) After making an estimate of water production pursuant to subdivision (e) of this section, 
the collector shall calculate the amount due for ground water assessments and stream-
delivered water charges during the subject years at the rates applicable during those years, and 
add the amount so calculated as a separate item to the next annual bill submitted to the owner 
of such water-producing facility together with the penalties, if any, applicable pursuant to 
subdivision (d) of Section 11 and subdivision (d) of this section.  
(g) After computing the amount of the annual bill the collector shall allow as a credit against 
the amount due, and show such allowance on the annual bill, the sums paid for the subject 
water-producing facilities as a result of the applicable progress bill or bills for the subject 
year. 
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SECTION 14  
(a) An annual bill shall be conclusive on all persons having an interest in the subject water-
producing facilities unless the owner files with the secretary on or before March 15th a 
written objection on forms made available by the district setting forth the owner’s ground or 
grounds for objecting to the amount of current or prior, if any, production and the 
assessments, charges, and penalties so fixed. 
(b) Upon the filing of an objection the secretary shall schedule a hearing on the objection 
before the board at which time the total amount of the water production and the ground water 
assessment and stream-delivered water charges thereon shall be determined together with any 
applicable penalties, which determinations by the board shall be conclusive if based upon 
substantial evidence. 
(c) A notice of such hearing before the board shall be mailed to the objector at least 10 days 
before the date fixed for the hearing unless the form furnished by the district for the filing of 
the objection specifies the date, time, and place for the hearing. 
(d) Notice of the final determination by the board as to his objection shall be mailed to each 
objector by the secretary. 
 
SECTION 15  
(a) All annual bills presented by the collector pursuant to Section 13 shall be due when mailed 
by the collector and shall be delinquent after April 30th with the exception of any bill as to 
which an objection has been filed pursuant to Section 14. 
(b) Annual bills, as to which an objection is filed, shall become delinquent not later than April 
30th, or 20 days from the date of mailing by the secretary to the owner a notice of the final 
determination by the board as to his objection, whichever is later. 
 
SECTION 16  
Any annual bill not paid when delinquent shall be subject, on the date of its delinquency, to a 
further penalty of 5 percent of the amount of the ground water assessment and stream-
delivered water charges set forth in the annual bill. 
 
SECTION 17  
(a) Upon the delinquency of all or any portion of an annual bill the collector shall transmit to 
the secretary the amount of the delinquent account, together with the name of the delinquent 
landowner and the current description of the delinquent parcel as such is then disclosed by the 
applicable records of the assessor. The description provided for in this section shall be the 
description or other designation currently used by the assessor and shall include the tax 
account number and the code area of the delinquent parcel. 
(b) The secretary shall maintain a list of delinquent accounts as furnished to him by the 
collector. If prior to the transmission of the list of delinquent accounts to the auditor pursuant 
to subdivision (d) of this section, all or any portion of a delinquent account is collected by the 
collector, the collector shall report such payment to the secretary and the secretary shall 
reflect such payment in his list of delinquent accounts. 
(c) Annually as of August 1st the secretary shall add to each delinquent account then on the 
list of delinquent accounts a penalty of 5 percent of the sum of the ground water assessments 
and stream-delivered water charges included in each delinquent account. 
(d) Annually after August 1st and on or before August 10th the secretary shall transmit a 
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certified copy of his current list of delinquent accounts to the auditor. The list of delinquent 
accounts may combine all assessments, charges, and penalties into a single sum due for each 
delinquent account. 
(e) Upon receipt of the certified copy of the list of delinquent accounts, the auditor shall enter 
the amount of each delinquent account against the delinquent parcel designated in the list of 
delinquent accounts as such parcel appears on the then current assessment roll. 
(f) The tax collector shall then include the amount of each delinquent account on bills for 
county taxes levied against the delinquent parcel. 
(g) Thereafter the amount of each delinquent account shall be collected at the same time and 
in the same manner as county taxes are collected, and are subject to the same penalties and the 
same procedure and sale in case of delinquency, as provided for ordinary county taxes. 
(h) Upon collection of delinquent accounts, within a reasonable time the auditor shall deposit 
the sums so collected to the account of the district, but the auditor may deduct, from time to 
time, an amount not to exceed one-quarter of 1 percent of the sums collected pursuant to this 
section to defray the costs of the county in processing such accounts. 
(i) All laws applicable to the levy, collection, and enforcement of county taxes are applicable 
to such delinquent accounts so transmitted to the auditor pursuant to this section. 
(j) All or any portion of any such delinquent accounts shall on order of the board of 
supervisors be canceled by the auditor if uncollected, or except in the case provided for in 
paragraph (5) of this subdivision, refunded by the treasurer out of district funds, if collected, if 
it or they were entered, charged, or paid: 

(1) More than once; 
(2) Through clerical error; 
(3) Through the error or mistake of the collector, secretary, or board in respect to any 
material fact, in the course of establishing the amount of the assessments, charges, and 
penalties due upon said delinquent account under this act; 
(4) Illegally; or  
(5) On property acquired after the lien date by the State of California or by any county, 
city, school district, or other political subdivision of the State of California and because 
of such public ownership not subject to sale for delinquent taxes. 

(k) No order for a refund under the subdivision (j) shall be made except on a claim: 
(l) Verified by the person who paid said delinquent account and penalties or his guardian, 
conservator, executor, or administrator; and 

 (2) Filed within three years after making the payment sought to be refunded. 
(l) The provisions of this subdivision do not apply to cancellation. The provisions of this 
Section 17 shall not be applicable to a delinquent parcel owned by the State of California or 
by any county, city, school district or other political subdivision of the State of California. 
 
SECTION 18  
The owner of any parcel of land within the district, two acres or more in size, on which no 
water is produced during any calendar year, shall file an annual report stating that no water 
was produced on the property during the subject calendar year. The annual report shall be 
filed annually on or before January 15th of each year for the immediately preceding calendar 
year. 
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SECTION 19  
The board shall establish rules providing for the making of refunds in the event of the 
overpayment of any ground water assessment or stream-delivered water charges. Such rules 
shall provide that no overpayment shall be refunded unless a request for refund is filed with 
the secretary within three years of such overpayment, Such rules may provide for the payment 
of a fee to cover all or a portion of the district’s costs in processing a request for refund. 
 
SECTION 20  
The district may bring a suit in any court of competent jurisdiction against any person or 
persons indebted to the district for the collection of any delinquent sums due the district for 
any ground water assessment, stream-delivered water charge, penalties, or charges due for 
any sale or use of water by contract, or otherwise. Should the district, as a provisional remedy 
in bringing suit, seek an attachment against any property of any named defendant therein, the 
district shall not be required to provide a bond or undertaking as is otherwise provided in 
Chapter 4 (commencing with Section 537) of Title 7 of Part 2 of the Code of Civil Procedure. 
All procedures and remedies applicable to the processing, collection, and enforcement of 
delinquent accounts and penalties granted to the district by this act or otherwise are alternative 
and the utilization of one such procedure shall not bar the use of another. 
 
SECTION 21  
Any person who injures, alters, removes, resets, adjusts, manipulates, obstructs or in any 
manner interferes or tampers with or procures or causes or directs any person to injure, alter, 
remove, reset, adjust, manipulate, obstruct or in any manner interfere or tamper with any 
water-measuring device affixed to any water producing facility as required by this act, so as to 
cause such water-measuring device to improperly or inaccurately measure and record such 
water production, is guilty of a misdemeanor and is punishable by a fine not to exceed five 
hundred dollars ($500) or imprisonment in the county jail not to exceed six months, or by 
both such fine and imprisonment. 
 
SECTION 21.5  
The board is authorized to establish a reserve fund financed by the transfer of up to ten cents 
($0.10) for each acre-foot of water to which the ground water assessment rate or the stream-
delivered surface water charges levied pursuant to subdivision (a) of Section 9, in addition to 
ten cents ($0.10) for each acre-foot of treated water sold by the district under either an 
existing or future water service contract executed pursuant to Section 6. Such amounts 
transferred into a reserve fund created pursuant to this section shall be a part of, and not in 
addition to, the above-referenced ground water assessment rates, stream-delivered surface 
water charges, and contract prices. The reserve fund established under the authority of this 
section shall be a limited-purpose reserve fund. Expenditures out of such fund shall only he 
made for the purpose of constructing, leasing or purchasing, maintaining, and operating 
ground water pumping facilities capable of delivering ground water into then existing district 
watercourses, water supply, or distribution facilities for the purpose of insuring the 
availability, to the extent possible, of a full supply of water to all users during dry years. 
 
 
 



15 1/10/12 
 

SECTION 22  
The board is authorized to adopt the rules it deems necessary and proper for carrying out the 
provisions of this act, including but not limited to, rules providing that the district shall not 
deliver or make available water to water users who fail to pay for water when required by 
statute, contract, or rule. 
 
SECTION 23  
No rules shall be adopted by the board without first reviewing such at a public hearing held 
by the board. Notice of the public hearing shall be published pursuant to Section 6061 of the 
Government Code at least 10 days prior to the date of such a hearing and the notice shall 
contain a brief description of any rule to be considered at the hearing. 
 
SECTION 24  
(a) There is hereby included within the Stockton-East Water District the following territories: 

(1) The North Stockton Planning Area which shall include the following territory: 
Beginning at a point on the Stockton and East San Joaquin Water Conservation District 
boundary, said point being on the intersection of the North line of Township Two (2) 
North and the centerline of State Highway 99, said Stockton and East San Joaquin Water 
Conservation District boundary being described in notice of election for the organization 
of the Stockton and East San Joaquin Water Conservation District, said election being 
held on June 1, 1948; thence Southerly 3.5 miles, more or less, along said District 
boundary and along said centerline of State Highway 99 to intersection with the 
centerline of the Calaveras River; thence Westerly six (6 miles, more or less, along said 
District boundary and said centerline of the Calaveras River downstream to intersection 
with the centerline of the Stockton Deep Water Channel; thence leaving said District 
boundary Northwesterly one (1) mile, more or less, along said centerline of the Stockton 
Deep Water Channel to centerline Station 286+00, said Station 286+00 bearing 
Southwesterly 375 feet at right angles to said centerline from U.S.E.D., B.M. 4008; 
thence Northeasterly at right angle to said centerline 300 feet, more or less, to a point on 
the Southerly boundary of the Elmwood Tract; thence Easterly and Northerly along the 
Southerly and Easterly boundary of said Elmwood Tract 1.9 miles, more or less, to the 
point of intersection of said Easterly boundary with the Southerly levee of Fourteen Mile 
Slough (formerly called Twelve Mile Slough); thence North 500 feet, more or less, to the 
Stockton City Limits Line, said City Limits Line being along the centerline of said 
Fourteen Mile Slough; thence Westerly, Northwesterly, and Northeasterly 0.6 mile, more 
or less, along said City Limits Line and said centerline of Fourteen Mile Slough to a point 
on the West line of Section 19, Township 2 North, Range 6 East, Mount Diablo Base and 
Meridian; thence Northerly 0.5 mile, more or less, along said West line of Section 19 and 
said City Limits Line to the Southeasterly corner of Mitchell Slough-Wright Tract 
Annexation—A-7-67; thence along the City Limits Lines established by Annexation—A-
7-67 and by Wright Tract Annexation—A-1-62 the following eight (8) courses, (1) South 
57° 47’ 30” West 150 feet, more or less, to a point, said point being on the water toe of 
levee of said Fourteen Mile Slough, (2) South 57° 47’ 30” West 949.75 feet, (3) South 
58° 35’ 30” West 1011.23 feet to a point on the centerline of an existing drainage ditch, 
(4) Northerly along said drainage ditch centerline to intersection with centerline of a 75 
foot wide Pacific Gas & Electric Company easement, as described in deed recorded in 
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Book of Official Records, Volume 2076, Page 470, San Joaquin County Records, (5) 
continuing Northerly along said drainage ditch centerline to a point on the water toe of 
the South levee of said Fourteen Mile Slough, (6) meandering Easterly along said water 
toe of the South levee to intersection with centerline of said 75 foot wide Pacific Gas & 
Electric Company easement, (7) continue meandering Easterly along said water toe of 
said South levee to a point bearing South 45° 00’ West from the Northwest corner of 
said-Section 19, and (8) North 45° 00’ East to said Northwest corner of Section 19; 
thence Easterly 1900 feet, more or less, along the North line of said Section 19 and along 
Stockton City Limits Line to the Southeast corner of the Shima Tract thence leaving said 
City Limits Line Northerly 6600 feet, more or less, along the Easterly boundary of said 
Shima Tract to a corner thereof; thence Westerly 1500 feet, more or less, along the 
Northerly boundary of said Shima Tract to the Southeast corner of the Atlas Tract; thence 
Northerly 3,800 feet, more or less, along the Easterly boundary of said Atlas Tract to the 
Southwest corner of Section 6, Township 2 North, Range 6 East, Mount Diablo Base and 
Meridian; thence Northerly one (1) mile, more or less, along the West line of said Section 
6 to the Northwest corner thereof; thence Easterly six (6) miles, more or less, along said 
North line of Township 2 North to the point of beginning, containing 20,200 acres, more 
or less. 

 
(2) The Central Stockton Planning Area which shall include the following territory: 
Beginning at the point of intersection of the centerline of the Calaveras River with the 
centerline of the Stockton Deep Water Channel; thence Southerly and Easterly along the 
Southerly and Westerly line of the Stockton and East San Joaquin Water Conservation 
District Boundary to the point of intersection of the North line of Section 23, C. M. 
Weber Grant with the Easterly line of McKinley Avenue, said Stockton and East an 
Joaquin Water Conservation District Boundary being described in Notice of Election for 
the organization of the Stockton and East San Joaquin Water Conservation District, said 
election being held on June 1, 1948; thence Southerly 0.5 mile, more or less, along the 
Easterly line of McKinley Avenue to intersection with the centerline of Duck Creek; 
thence Westerly 1.3 miles, more or less, along the centerline of said Duck Creek and 
along the centerline of Walker Slough and the Southwesterly projection of said centerline 
of Walker Slough to a point on the Southerly bank of French Camp Slough, said point 
being on the boundary of Reclamation District No. 17; thence Westerly one (1) mile, 
more or less, along said boundary of Reclamation District No. 17 to the right or Easterly 
bank of the San Joaquin River; thence Northwesterly 1.0 mile, more or less, downstream 
along the said right or Easterly bank of the San Joaquin River to a point bearing East 500 
feet, more or less, from the Southeast corner of the 3.55 acre parcel of Oxidation Pond 
Annexation No. 3—A-1-66; thence West 500 feet, more or less, to said Southeast corner; 
thence Westerly 1.6 miles, more or less, along the Stockton City Limits Line to the 
Easterly line of Dagget Road; thence Northerly one (1) mile, more or less, along said 
Easterly line of Dagget Road and along the Stockton City Limits Line to a point on the 
centerline of Burns Cutoff; thence in a general Westerly, Northerly, and Northeasterly 
direction 3.09 miles, more or less, along said centerline of Burns Cutoff to intersection 
with said centerline of the Stockton Deep Water Channel; thence Southeasterly 0.1 mile, 
more or less, along said centerline of the Stockton Deep Water Channel to the point of 
beginning, containing 4,900 acres, more or less. 
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 (3) The South Stockton Planning Area which shall include the following territory: 

Beginning at the Northeast corner of Section 58, C. M. Weber Grant, said corner being a 
point on the boundary of the Central San Joaquin Water Conservation District; thence 
along said Central San Joaquin Water Conservation District boundary the following four 
(4) courses, (1) Southerly along the West line of Sections 68, 69, and 70 of said C. M. 
Weber Grant to the Southerly line of said Grant being also the North line of Section 28, 
Township 1 North, Range 7 East, Mount Diablo Base and Meridian; (2) Westerly along 
said Weber Grant line and along said North line of Section 28 to the Northwest corner of 
said Section 28; (3) Southerly along the West line of said Section 28 to intersection with 
the South line of Section 59, C. M. Weber Grant; and (4) Westerly along the said South 
line of Section 59 to a point on the Easterly right-of-way line of Highway 99; thence 
Southerly 3.4 miles, more or less, along said Easterly right-of-way line of Highway 99 to 
the intersection of said Easterly right-of-way with the Southwesterly boundary of French 
Camp Road, also known as French Camp Toll Road or Turnpike; thence Northwesterly 3 
miles, more or less, along said Southwesterly boundary of French Camp Road to the 
Westerly right-of-way line Of the Western Pacific Railroad Company property; thence 
Southerly 1.8 miles, more or less, along said Westerly right-of-way to a point on the 
Southerly line of Section P of C. M. Weber Grant; thence Westerly 1.2 miles, more or 
less, along the South line of said C. M. Weber Grant to the Northeast corner of the 
Northwest ¼ of the Northwest ¼ of Section 14, Township 1 South, Range 6 East, Mount 
Diablo Base and Meridian, said corner being a point in the boundary of Reclamation 
District No. 17; thence Westerly 0.75 mile, more or less, along the boundary of said 
Reclamation District No. 17 to the Southeast corner of fractional Section 10 of said 
Township and Range and being the Southwest corner of the C.M. Weber Grant; thence 
along the boundary of said Reclamation District No. 17 and the boundary of said C. M. 
Weber Grant the following four (4) courses, (1) Northerly 232.41 chains, more or less, 
along the Easterly boundary of fractional Sections 10 and 3 of said Township and Range 
and along the Easterly boundary of fractional Section 34, Township 1 North, Range 6 
East, Mount Diablo Base and Meridian to the Northeast corner of said fractional Section 
34, (2) East 20 chains, (3) North 40 chains, and (4) East 1076 feet; thence leaving said C. 
M. Weber Grant boundary and continuing along the boundary of said Reclamation 
District No. 17 the following five (5) courses, (1) North 255.64 feet, (2) North 89° 15’ 
East 364.98 feet, (3) North 66° 30’ East 1246.34 feet to a point on the West line of said 
French Camp Road, (4) Northerly 1850 feet, more or less, along said West line of French 
Camp Road to the South bank of French Camp Slough, and (5) Westerly 0.75 mile, more 
or less, downstream along the Southerly bank of French Camp Slough to the intersection 
of said Reclamation District No. 17 boundary with the Southwesterly projection of the 
centerline of Walker Slough; thence Easterly 1.5 miles, more or less, along said 
centerline of Walker Slough and the centerline of Duck Creek to the Easterly line of 
McKinley Avenue; thence Northerly 0.3 mile, more or less, along said Easterly line of 
McKinley Avenue to a point of intersection with the North line of Section 23, C. M. 
Weber Grant, said point being on the Southerly boundary of the Stockton and East San 
Joaquin Water Conservation District; thence Easterly 3.6 miles, more or less, along said 
Southerly boundary of said Stockton and East San Joaquin Water Conservation District to 
the point of beginning, containing 12,800 acres, more or less. 
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(b) The inclusion of each of such three planning areas (the North Stockton Planning Area, the 
Central Stockton Planning Area, and the South Stockton Planning Area) shall occur and be 
complete for all purposes, subject to Section 26, unless on or before the 60th day after the 
effective date of this act there is filed with the secretary of the district, at the district’s office, a 
petition requesting an election signed by at least 25 percent of the registered voters in such 
planning area. 
(c) A petition may consist of any number of separate instruments, which identify the planning 
area to which it is applicable and shall contain a request that an election shall be held to 
determine whether such planning area shall be included within the district. 
(d) Within 20 days of the date of the filing of such a petition the secretary of the district shall 
examine the same and ascertain whether or not such petition is signed by the requisite number 
of voters. 
(e) When the secretary of the district has completed his examination of the petition he shall 
attach to the same his certificate properly dated showing the result of such examination, and if 
from such examination he finds that such petition is signed by the requisite number of voters 
or is not so signed, he shall certify that the same is sufficient or insufficient, as the case may 
be. 
(f) If such petition is sufficient the proposition of whether or not the subject planning area 
shall be included within the district shall be submitted to the vote of the voters in the subject 
planning area at an election called by the board and held within 70 days after the filing of a 
sufficient petition requesting an election. 
(g) The manner of holding and conducting the election, the selection of officers to conduct it, 
the designation of precincts and polling places, the preparation, receipt, counting, and 
returning of ballots, and the canvassing and determining results of the election shall be as 
provided in Chapter 3 (commencing with Section 74790) of Part 6 of Division 21 of the 
Water Code, and in particulars not so provided shall be in accordance with the general laws of 
the state relative to elections at which propositions are submitted and voted upon. 
(h) Upon the canvassing of the votes cast in the election if it appears that a majority of all 
votes cast are in favor of the inclusion of the subject planning area, then the inclusion of the 
subject planning area shall occur and be considered completed at the conclusion of the 
canvass, subject to the provisions of Section 26. Upon the canvassing of the votes cast in the 
election if it appears that a majority of all votes cast are against the inclusion of the subject 
planning area within the district, the inclusion shall be of no force and effect. 
(i) If on or before the 60th day after the effective date of this act sufficient petitions have been 
filed with the secretary of the district requesting elections in more than one planning area, 
then the question of such inclusion shall be submitted to the vote of the voters in each of the 
subject planning areas at an election called and held on the same day. 
(j) The secretary of the district may contract with the County Clerk of San Joaquin County to 
perform any of the duties imposed upon the secretary by this section. In such cases the costs 
of the county clerk in connection with such duties shall be paid by the district. 
 
SECTION 25  
(a) There is hereby excluded from the Central San Joaquin Water Conservation District the 
following territory: 
Beginning at the intersection of the North line of Section 24, C. M. Weber Grant, with the 
Easterly line of the Tidewater and Southern Railroad, and being a point on the Central San 
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Joaquin Water Conservation District Boundary; thence along said Central San Joaquin Water 
Conservation District Boundary the following five (5) courses, (1) Southeasterly along the 
Easterly boundary of said railroad to its intersection with the North line of Section 39, C. M. 
Weber Grant, (2) Northeasterly along the Northerly line of said Section 39 and its extension 
to a point on the West line of fractional Section 5, Township 1 South, Range 7 East, Mount 
Diablo Base and Meridian, (3) Southerly along said Westerly line of fractional Section 5 and 
the Easterly line of C. M. Weber Grant to the North line of the property conveyed to Joe 
Marchesotti, a married man, by Deed recorded January 8, 1957 in Book of Official Records, 
Volume 1933, Page 221, San Joaquin County Records, (4) Easterly along the North line of 
said Marchesotti property to the Easterly line of Highway 99, and (5) Northerly along said 
Easterly line of Highway 99 to the intersection of the North line of Section 4, Township 1 
North, Range 7 East, Mount Diablo Base and Meridian; thence leaving said Central San 
Joaquin Water Conservation District Boundary Northerly along said Easterly line of Highway 
99 to its intersection with the Southerly line of Section 59, C. M. Weber Grant and being a 
point on the Northerly boundary of said Central San Joaquin Water Conservation District; 
thence along said Central San Joaquin Water Conservation District Boundary the following 
six (6) courses, (1) Westerly along the Southerly lines of Sections 59 and 48 of C. M. Weber 
Grant to the Southwest corner of said Section 48, (2) Northerly along the West line of said 
Section 48 and Section 47 of said C. M. Weber Grant to the Northeast corner of land 
described in Deed to John S. Ladd, Jr. recorded September 17, 1947 in Book of Official 
Records, Volume 1082, Page 344, San Joaquin County Records, (3) South 72’ 35’ West along 
the North line of said Ladd land 35 chains, (4) South 73° 10’ West 34.72 chains to a point on 
the West line of Section 35, C. M. Weber Grant, (5) Southerly along said West line of Section 
35 to the Northeast corner of said Section 24, C. M. Weber Grant, and (6) Westerly along the 
Northerly line of said Section 24 to the point of beginning, containing 3150 acres, more or 
less. 
(b) Such exclusion shall take effect at the same time that the inclusion of the South Stockton 
Planning Area takes effect, and if the inclusion of the South Stockton Planning Area is of no 
force and effect by virtue of an election held pursuant to Section 24, such exclusion from the 
Central San Joaquin Water Conservation District shall similarly be of no force and effect.  
(c) The inclusion of territory into the district pursuant to this act, except as specifically 
provided in this section, shall have no effect upon the continuing inclusion of the subject 
territory in other water conservation districts or in any irrigation district or any other special 
districts. 
 
SECTION 26  
(a) After the time for filing petitions pursuant to Section 24 has expired or an election has 
been held pursuant to Section 24, as the case may be, the board shall adopt a resolution 
confirming the inclusion of any planning area within the district pursuant to Section 24 and 
the exclusion of territory from the Central San Joaquin Water Conservation District pursuant 
to Section 25 if such inclusion and exclusion has not been disapproved at an election held 
pursuant to Section 24, and the secretary shall then prepare and execute a certificate of 
completion. Such certificate shall contain the following: 

(1) The name of each district affected. 
(2) A description of any territory included in the district and any territory excluded from 
the Central San Joaquin Water Conservation District, which descriptions may be made by 
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reference to the boundary shown on a map attached to such certificate. 
(3) The date of adoption of the resolution confirming the inclusion and exclusion. 
(4) A statement of the fact that the territory included shall be subject to a one-half-mill 
tax rather than the tax permitted by Section 75357 of the Water Code, as provided in 
Section 27. 

(b) The secretary shall file his certificate of completion with the Secretary of State. Thereupon 
the Secretary of State shall execute a certificate of filing identifying the certificate of 
completion filed with him and stating the date of such filing. The Secretary of State shall 
transmit to the secretary a counterpart original of the certificate of filing. 
(c) After receipt of the Secretary of State’s certificate of filing, the secretary shall file with the 
County Recorder of the County of San Joaquin: 

(1) A counterpart original of the secretary’s certificate of completion; and 
(2) The original or a counterpart original of the Secretary of State’s certificate of filing. 

(d) After recordation of the secretary’s certificate of completion the Recorder of the County of 
San Joaquin shall file with the County Surveyor of the County of San Joaquin a copy of each 
of the boundary descriptions included in the certificate of completion. 
(e) Any inclusion or exclusion confirmed by resolution of the board adopted pursuant to this 
section shall be completed from the date of filing the certificate of completion with the 
Secretary of State and shall be effective upon the date of the recordation made with the county 
recorder. 
(f) The secretary shall also make such filings as may be provided for by Chapter 8 
(commencing at Section 54900) of Part 1 of Division 2 of Title 5 of the Government Code, 
and for such purpose the inclusion and exclusion shall be deemed to be effective from the date 
of filing of the certificate of completion with the Secretary of State. 
 
SECTION 27  
(a) Upon the effective date of the inclusion of a planning area into the district pursuant to this 
act, each planning area shall thereafter be treated in all respects as a part of the district, except 
that the following special provisions shall apply within each planning area included within the 
district: 

(1) The assessment permitted by Section 75357 of the Water Code shall not exceed one-
half mill ($0.0005) on each one hundred cents ($1) of the assessed value of the lands 
within such planning area according to the last assessment rolls instead of the maximum 
two and one-half mills ($0.0025) permitted by Section 75357 of the Water Code. 
(2) No ground water assessment or stream-delivered water charge shall be levied. 

(b) A parcel of land within a planning area shall cease to be excluded from the full taxes, 
assessments, and charges as such exclusions are set forth in subdivision (a) in the event of 
either of the following: 

(1) A parcel within a planning area is within the service area of a publicly or privately 
owned water utility which distributes domestic and industrial water which is all or in part 
furnished to such utility as treated surface water by the district; or 
(2) The independent benefit commission pursuant to procedures set forth in Section 28 
determines that a subject parcel is receiving a substantial benefit from district operations. 

(c) In the case of the North Stockton Planning Area, the Central Stockton Planning Area, and 
the South Stockton Planning Area, no removal from the partial tax area shall take effect for 
any purpose prior to July 1, 1974. 
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(d) As used in this act “substantial benefit”, means an actual raising by prior district 
operations, of ground water levels under a subject parcel or the actual retarding, by prior 
district operations, of the lowering of ground water levels under a subject parcel. 
(e) Whenever one or more parcels are transferred from a partial tax area to a full tax area, the 
secretary shall file a statement as to all parcels which are transferred to a full tax area, as 
required by Chapter 8 (commencing at Section 54900) of Part 1 of Division 2 of Title 5 of the 
Government Code. 
(f) After a parcel has been excluded from a partial tax area such exclusion shall be permanent. 
 
SECTION 28  
(a) If any one or more of the planning areas are finally included within the district, then 
following such final inclusion the board shall give written notice to the California District 
Securities Advisory Commission, and the advisory commission shall thereupon appoint a 
three-member commission, one of whom shall be a civil engineer whose practice 
encompasses irrigation, and one of whom shall be a civil engineer whose practice 
encompasses municipal water supply. Such independent benefit commission shall serve at the 
pleasure of the advisory commission. When a vacancy occurs in the membership of the 
independent benefit commission the secretary shall give notice to the advisory commission, 
and the advisory commission shall promptly appoint a successor. If the advisory commission 
fails to appoint a successor or to initially appoint the three members of the independent 
benefit commission, then after 60 days notice in writing to the advisory commission by the 
board, the board may fill such vacancy or make such appointments and the person so 
appointed by the board shall serve until such time as they are replaced by the advisory 
commission. The advisory commission may charge the district for the actual cost of 
performing the services required of the State Treasurer by this section. 
(b) It shall be the duty of the independent benefit commission from time to time, in the 
manner set forth in this section, to determine whether a parcel within a planning area is 
receiving a substantial benefit from district operations. 
(c) No member of the independent benefit commission shall have any interest in any land in 
the district, either directly or indirectly. 
(d) Each member of the independent benefit commission, before entering upon his duties, 
shall take and subscribe an oath that he is not in any manner interested either directly or 
indirectly in any land in the district, and that he will perform the duties of commissioner to the 
best of his ability. 
(e) The members of the independent benefit commission shall be paid by the district 
compensation for the services rendered by them in the amount or amounts fixed by the State 
Treasurer from time to time. 
(f) The members of the independent benefit commission, upon their appointment and 
thereafter from time to time, shall select one of their members as chairman. 
(g) Within 60 days of its appointment, and thereafter as provided in subdivision (j) of this 
section, the independent benefit commission shall meet at the district office. At the time of 
such initial meeting and thereafter as requested by the independent benefit commission the 
board shall furnish or make available to the independent benefit commission all data and 
information possessed by the district and which in the judgment of the independent benefit 
commission is relevant to the determinations to be made by it. 
(h) After its initial meeting the independent benefit commission within the next succeeding 
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120 days shall determine which parcels within the partial tax areas are receiving a substantial 
benefit by the operations of the district and shall prepare a preliminary report of its findings. 
Upon its completion the preliminary report of the independent benefit commission shall be 
delivered to the secretary in writing. Such preliminary report shall list and identify each parcel 
which the independent benefit commission has determined is receiving a substantial benefit 
from district operations by the current description of such parcel as such description is then 
disclosed by the applicable current records of the assessor, and accordingly should be 
transferred from the partial tax area to the full tax area, Upon receipt of such preliminary 
report of the independent benefit commission the secretary shall publish pursuant to Section 
6061 of the Government Code a notice of the receipt of such preliminary report. Such notice 
shall fix a date for a public hearing to be held on the report. Such publication shall be by a 
display advertisement in a newspaper of general circulation printed and published within the 
district, at least 20 days prior to the date at which the public hearing is to be held. The notice, 
among other information, shall contain an invitation to all interested persons to call at the 
office of the district and to examine said report of the independent benefit commission. At the 
time appointed in the notice, the independent benefit commission shall meet in the district 
office and hold a public hearing on its preliminary report. At the hearing any person interested 
in the district, including the board and members of the board, may, in person or by 
representative, appear and submit evidence concerning the matters contained in the 
preliminary report and the matters pending before the independent benefit commission. 
Within 30 days of the conclusion of its public hearing the independent benefit commission 
shall deliver its final report to the secretary. 
(i) Upon receipt of the final report of the independent benefit commission the secretary shall 
publish a notice that such final report has been received and that the same is available for 
inspection by all interested persons at the office of the district. The notice shall be published 
pursuant to Section 6061 of the Government Code by display advertisement in a newspaper of 
general circulation printed and published within the district, and shall advise interested 
persons of their right to request review pursuant to this paragraph. Within 30 days of the 
publication of the notice required by this paragraph any person interested in a parcel affected 
by the final report of the independent benefit commission who is dissatisfied with the action 
of the independent benefit commission in connection with such parcel may file a request for 
review in writing on forms provided by the secretary requesting review by the board of the 
action of the independent benefit commission as to the parcel in which such person is 
interested. Upon the filing of a request for review the secretary shall set the matter for hearing 
by the board. At least 20 days prior to the hearing the secretary shall mail notice of such 
hearing to the person or persons requesting review. At the hearing the board shall hear 
evidence concerning the subject parcel and whether it is receiving a substantial benefit by the 
operations of the district. At the conclusion of the hearing the board may modify the report of 
the independent benefit commission by excluding one or more parcels from the list of parcels 
to be transferred from the partial tax area to the full tax area, but the board shall have no 
power to include any parcel within the full tax area which was not initially so included by the 
final report of the independent benefit commission. A final report of the independent benefit 
commission shall be final and shall take effect for all purposes upon either the expiration of 
30 days after the publication of the notice provided for in this subdivision or upon the final 
action of the board in modifying the final report or determining not to modify the final report 
following the public hearing of the board in the event of the filing of a request for review 
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pursuant to this subdivision. 
(j) After the initial hearing of the independent benefit commission so long as any portion of 
the district is not within the full tax area the independent benefit commission shall again hold 
an initial meeting as provided in subdivision (i) of this section during the fifth year next 
succeeding the year of the final adoption of the last final report of the independent benefit 
commission or at more frequent intervals upon written request of the board, and after such 
initial meeting shall proceed to the adoption of a new final report of the independent benefit 
commission in the manner set forth in subdivisions (g) to (i), inclusive, of this section. 
 
SECTION 29  
Failure of the district at any time to take action to collect any delinquent replenishment 
assessment or charge shall not be a waiver of the right of the district to collect such account at 
any time in the future by the utilization of such procedures and remedies as are granted to the 
district by this act. 
 
SECTION 30  
Whenever the district is required to mail any bill or notice to any owner the requirement of 
mailing shall be satisfied by deposit of such bill or notice in any postal facility regularly 
maintained by the government of the United States, with postage paid, addressed to the owner 
at his address as disclosed by the most recent record of the district. If the records of the 
district do not contain an address for such owner, such mailing shall be to his address as 
disclosed by the most recent equalized tax roll of the county. Any owner may, from time to 
time, file notices of change of address with the district. 
 
SECTION 31  
Notwithstanding Section 74223 of the Water Code and any other provisions of law in conflict 
with this section, the board shall hold regular meetings on the third Tuesday of each month. 
The board may by resolution change the frequency of, and the day for, holding regular 
meetings. Notice of any such change shall be published once a week for at least two 
consecutive weeks before the time for a regular meeting on the new meeting date in a 
newspaper of general circulation circulated in the district. 
 
SECTION 32  
Notwithstanding Section 74091 of the Water Code and any other provisions of law in conflict 
with this section, one director, who shall be an elector of the division in which such director 
resides, shall be elected for such division, by vote of the electors of the entire district, This 
section shall be applicable to voting at any district election held after January 1, 1972. 
 
SECTION 33  
The boundaries of the divisions of the district are relocated as follows: 

 
Division No. 1 

 
Beginning at a point on the Stockton and East San Joaquin Water Conservation District 
boundary, said point being the Southwest corner of the Northeast ¼ of Section 25, Township 
2 North, Range 8 East, Mount Diablo Base and Meridian, said Stockton and East San Joaquin 
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Water Conservation District boundary being described in notice of election for the 
organization of the Stockton and East San Joaquin Water Conservation District, held June 1, 
1948; thence along said Stockton and East San Joaquin Water Conservation District 
boundary the following thirty-five (35) courses, (1) East 1.0 mile, more or less, along the 
South line of the Northeast ¼ of said Section 25 and along the South line of the Northwest ¼ 
of Section 30, Township 2 North, Range 9 East to the center of said Section 30, (2) North 2½ 
miles, more or less, along the half section line running North and South through Sections 30, 
19, and 18, Township 2 North, Range 9 East to the Southwest corner of the Southeast ¼ of 
Section 7, Township 2 North, Range 9 East, (3) East ½ mile, more or less, along the South 
line, of said Section 7 to the Southeast corner thereof, (4) North ¼ mile, more or less, along 
the East line of said Section 7 to the Southwest corner of the Northwest ¼ of the Southwest 
¼ of Section 8, Township 2 North, Range 9 East, (5) East ¼ mile, more or less, along the 
South line of said Northwest ¼ of the Southwest ¼ of said Section 8 to the centerline of the 
Escalon-Bellota Road, (6) North ¼ mile, more or less, along said centerline of the Escalon-
Bellota Road to its intersection with the South line of the North one-half of said Section 8, 
(7) East ¾ mile, more or less, along the South line of the North ½ of said Section 8 to the 
Southeast corner of the North ½ of said Section 8, (8) North ¼ mile, more or less, along the 
East line of Section 8 to the Southwest corner of the Northwest ¼ of the Northwest ¼ of 
Section 9, Township 2 North, Range 9 East, (9) East ¼ mile, more or less, along the South 
line of the Northwest ¼ of the Northwest ¼ of Section 9 to the Southeast corner thereof in 
the center of the Gilmore Road No.616, (10) North along the ¼, ¼ section line and along the 
center of said Gilmore Road No. 616 to a point 300.0 feet Southerly from the South line of 
Section 4, Township 2 North, Range 9 East, Mount Diablo Base and Meridian, (11) East 
750.0 feet, (12) North 300.0 feet to a point on said South line of Section 4, (13) East along 
the South line of Section 4 to the Southeast corner of the Southwest ¼ of said Section 4, (14) 
North ½ mile, more or less, along the East line of the Southwest ¼ of Section 4 to the center 
of said Section 4, (15) East ½ mile, more or less, along the South line of the Northeast ¼ 
Section 4 to the Southeast corner of the Northeast ¼ of said Section 4, (16) North ½ mile, 
more or less, along the East line of said Northeast ¼ of Section 4 to the Southwest corner of 
Section 34, Township 3 North, Range 9 East, (17) East 1.0 mile, more or less, along the 
South line of Section 34 to the Southeast corner thereof, (18) South, along the West line of 
Section 2, Township 2 North, Range 9 East, to the center of the Bellota River Road, (19) 
Northeasterly along the center of said road to the East line of the Northwest ¼ of said Section 
2, (20) North along said East line of the Northwest ¼ of said Section 2 to the Southwest 
corner of the Southeast ¼ of Section 35, Township 3 North, Range 9 East, (21) East 5⁄16 mile, 
more or less, along the South line of Section 35 to the center of the Bellota River Road, (22) 
Northeasterly ¾ mile, more or less, along the center of said road to a point on the South line 
of the North ½ of Section 36, Township 3 North, Range 9 East, Mount Diablo Base and 
Meridian, (23) East ⅝ mile, more or less, along the South line of said North ½ of Section 36 
to the County line between San Joaquin and Stanislaus Counties, (24) North ½ mile, more or 
less, along said County line to the corner common to San Joaquin, Stanislaus and Calaveras 
Counties, (25) Northwesterly ½ mile, more or less, along County Line between San Joaquin 
and Calaveras Counties to its intersection with the North line of the South ½ of Section 25, 
Township 3 North, Range 9 East, (26) West, along said North line to the Northwest corner of 
the Southwest ¼ of said Section 25, (27) South ½ mile, more or less, to the Southwest corner 
of said Section 25, (28) West ½ mile, more or less, to the Northwest corner of the Northeast, 
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¼ of Section 35 of Township 3 North, Range 9 East, (29) South ¼ mile, more or less, to the 
Northeast corner of the South ½ of the Northwest ¼ of said Section 35, (30) West ½ mile, 
more or less, to the Northwest corner of said South ½ of the Northwest ¼ of said Section 35, 
(31) South ¼ mile, more or less, to the Northeast corner of the South ½ of Section 34, 
Township 3 North, Range 9 East, (32) West 1½ miles, more or less, to a point in the center of 
the Linden Road at the center of Section 33, (33) Westerly ½ mile, more or less, along the 
center of said Linden Road to its intersection with the West line of Section 33, Township 3 
North, Range 9 East, (34) South ½ mile, more or less, along the West line of Section 33 to 
the Northeast corner of Section 5, Township 2 North, Range 9 East, (35) West 3¼ miles, 
more or less, along the North line of Sections 5 and 6 of Township 2 North, Range 9 East, 
and the North line of Sections 1 and 2 of Township 2 North, Range 8 East to the Southwest 
corner of the East ½ of the East ½ of Section 35, Township 3 North, Range 8 East to a point 
on the boundary of that certain petition dated May 14, 1953, for inclusion in the Stockton and 
East San Joaquin Water Conservation District; thence along the boundary described in said 
petition, dated May 14, 1953 the following eighteen (18) courses, (1) Northerly ¾ mile, more 
or less, along the Westerly line of said East ½ of the East ½ of said Section 35 to the 
Northeast corner of the Southwest ¼ of the Northeast ¼ of said Section 35, (2) Westerly 
418.3 feet along the North line of the Southwest ¼ of the Northeast ¼ of said Section 35, (3) 
Northerly ¼ mile, more or less, along a line parallel with, 418.3 feet Westerly of, measured at 
right angles to the West line of the Northeast ¼ of the Northeast ¼ of said Section 35 to 
intersection with the North line of said Section 35, (4) Westerly 1072.5 feet, more or less, 
along the North line of said Section 35 to the Northwest corner of the East 5 acres of the 
Northeast ¼ of the Northwest ¼ of said Section 35, (5) Southerly along the West line of said 
5 acre tract to intersection with the North line of the Southeast ¼ of the Northwest ¼ of said 
Section 35, (6) Westerly along said North line to the Northwest corner of the Southeast ¼ of 
the Northwest ¼ of said Section 35, (7) Southerly 2645 feet, more or less, along the West line 
of the East ½ of the West ½ of said Section 35 to the Northeast corner of the Southwest ¼ of 
the Southwest ¼ of said Section 35, (8) Westerly 1324.5 feet, more or less, along the North 
line of the Southwest ¼ of the Southwest ¼ of said Section 35 to the Northwest corner of 
said Southwest ¼ of the Southwest ¼ of said Section 35, (9) Northerly 1 ¼ miles, more or 
less, along the East line of Sections 34 and 27, Township 3 North, Range 8 East, Mount 
Diablo Base and Meridian, to the Northeast corner of the Southeast ¼ of said Section 27, (10) 
Westerly ¼ mile, more or less along the North line of said Southeast ¼ to the Northwest 
corner of the Northeast ¼ of said Southeast ¼, (11) Southerly ⅛ mile, more or less, along the 
West line of the Northeast ¼ of the Southeast ¼ of said Section to the Southeast corner of the 
Northeast ¼ of the Northwest ¼ of the Southeast ¼ of said Section 27, (12) Westerly 1/16 
mile, more or less, along the South line of the Northeast ¼ of the Northwest ¼ of the 
Southeast ¼ of said Section to the Northwest corner of the East ½ of the Southwest ¼ , of the 
Northwest ¼ of the Southeast ¼ of said Section 27, (13) Southerly ⅓ mile, more or less, 
along the West line of the East ½ of the Southeast ¼ of the Northwest ¼ of the Southeast ¼ 
of said Section to the Southwest corner thereof, (14) Westerly 1⁄16 mile, more or less, along 
the North line of the East ½ of the Southwest ¼ of the Southeast ¼ of said Section 27 to the 
Northwest corner thereof, (15) Southerly ¼ mile, more or less, along the West line of the 
East ½ of the Southwest ¼ of the Southeast ¼ to the Southwest corner thereof, (16) Westerly 
⅞ mile, more or less, along the North line of Sections 34 and 33, Township 3 North, Range 8 
East, Mount Diablo Base and Meridian to the Northwest corner of the Northeast ¼ of the 
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Northeast ¼ of said Section 33, (17) Southerly ¼ mile, more or less, along the West line of 
the Northeast ¼ of the Northeast ¼ of said Section to the Southwest corner thereof, and (18) 
Westerly ¼ mile, more or less, along the South line of the Northwest ¼ of the Northeast ¼ of 
said Section to the Southwest corner thereof being a point on said Stockton and East San 
Joaquin Water Conservation District boundary; thence along last said boundary the following 
four (4) courses; (1) Northerly ¼ mile, more or less, along the East line of the Northwest ¼ 
of said Section 33 to the Northeast corner of said Northwest ¼ , (2) Westerly ½ mile, more or 
less, along the North line of said Northwest ¼ to the Northwest corner thereof, (3) Northerly 
½ mile, more or less, along the East line of the Southeast ¼ of Section 29, Township 3 North, 
Range 8 East to the Northeast corner of said Southeast ¼, and (4) Westerly ½ mile, more or 
less, along the North line of said Southeast ¼ to the Northwest corner thereof being a point 
on the centerline of Tully Road; thence leaving said Stockton and East San Joaquin Water 
Conservation District boundary the following seven (7) courses, (1) Southerly 2½ miles, 
more or less, along said centerline of Tully Road to intersection with the centerline of 
Comstock Road, said intersection being at the Southeast corner of the West ½ of Section 5, 
Township 2 North, Range 8 East, Mount Diablo Base and Meridian, (2) Westerly ¼ mile, 
more or less, along said centerline of Comstock Road to intersection with Tully Road at the 
Northeast corner of the West ½ of the West ½ of Section 8, Township 2 North, Range 8 East, 
Mount Diablo Base and Meridian, (3) Southerly 1.0 mile, more or less, along said centerline 
of Tully Road to intersection with the centerline of Baker Road at the Southeast corner of 
said West ½ of the West ½ of Section 8, (4) Easterly 3.0 miles, more or less, along said 
centerline of Baker Road and the ½ mile extension thereof to intersection with the centerline 
of Wall Road and being at the Southeast corner of the West ½ of the West ½ of Section 11, 
Township 2 North, Range 8 East, Mount Diablo Base and Meridian, (5) Southerly ½ mile, 
more or less, along said centerline of Wall Road to intersection with the centerline of Linden 
Road, (6) Northeasterly 1.3 miles, more or less, along said centerline of Linden Road to 
intersection with the centerline of Fine Road and (7) Southerly 2½ miles, more or less, along 
said centerline of Fine Road to the point of beginning. 
 

Division No. 2 
 
Beginning at a point on the Stockton and East San Joaquin Water Conservation District 
boundary, said point being the Southwest corner of fractional Section 1, Township 1 North, 
Range 7 East, Mount Diablo Base and Meridian, and being a point on the Easterly boundary 
of C. M. Weber Grant, said Stockton and East San Joaquin Water Conservation District 
boundary being described in notice of election for the organization of the Stockton and East 
San Joaquin Water Conservation District, held June 1, 1948; thence along said Stockton and 
East San Joaquin Water Conservation District boundary the following seven (7) courses, (1) 
Easterly ½ mile, more or less, along the Southerly line of said fractional Section 1 to the 
Southeast corner thereof, said corner being on the centerline of Jack Tone Road, (2) Easterly 
4.0 miles, more or less, along the South lines of Sections 6, 5, 4, and 3, Township l North, 
Range 8 East, to the Southeast corner of said Section 3, (3) Northerly 1.0 mile, more or less, 
along the East line of said Section 3 to the Southwest corner of Section 35, Township 2 North, 
Range 8 East, being a point on the centerline of Copperopolis Road, (4) Easterly 1.0 mile, 
more or less, along the South line of said Section 35 and being along said centerline of 
Copperopolis Road to the Southeast corner of said Section 35 (5) Northerly ½ mile, more or 
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less, along the East line of said Section 35 to the Southwest corner of the Northwest ¼ of 
Section 36, Township 2 North, Range 8 East, (6) Easterly ½ mile, more or less, along the 
South line of said Northwest ¼ to the center of said Section 36 and being a point on the 
centerline of Fine Road, and (7) Northerly 1.0 mile, more or less, along the ¼ section line of 
Sections 36 and 25, Township 2 North, Range 8 East and along said centerline of Fine Road 
to the center of Section 25, Township 2 North, Range 8 East; thence leaving said Stockton 
and East San Joaquin Water Conservation District boundary the following nine (9) courses, 
(1) Northerly 2½ miles, more or less, along the said centerline of Fine Road to intersection 
with the centerline of Linden Road, (2) Southwesterly 1.3 miles, more or less, along said 
centerline of Linden Road to intersection with the centerline of Wall Road, (3) Northerly ½ 
mile, more or less, along said centerline of Wall Road to intersection with the Easterly 
projection of the centerline of Baker Road at a point being the Northeast corner of the West ½ 
of the Northwest ¼ of Section 14, Township 2 North, Range S East, (4) Westerly 3¼ miles, 
more or less, along said Easterly projection and said centerline of Baker Road to the 
Northwest corner of Section 17, Township 2 North, Range 8 East, said projection and said 
centerline of Baker Road being along the North lines of Sections 14, 15, 16, and 17, 
Township 2 North, Range 8 East, (5) Southerly 1.7 miles, more or less, along the West lines 
of Sections 17 and 20 to a point on the said centerline of Linden Road, (6) Southwesterly 3.7 
miles, more or less, along said centerline of Linden Road to intersection with the centerline of 
Alpine Road, (7) Southeasterly 0.8 mile, more or less, along said centerline, of Alpine Road 
to intersection with the centerline of the Southern Pacific Railroad Company property, (8) 
Easterly 1¾ miles, more or less, along said centerline of the Southern Pacific Railroad 
Company property to a point on the Northerly projection of said Westerly line of fractional 
Section 1, Township I North, Range 7 East, and (9) Southerly 1½ miles, more or less, along 
said Northerly projection and said Easterly line of fractional Section 1 to the point of 
beginning. 

 
Division No. 3 

 
Beginning at a point on the Stockton and East San Joaquin Water Conservation District 
boundary, said point being the Northeast corner of the Southwest ¼ of Section 29, Township 
3 North, Range 8 East, Mount Diablo Base and Meridian, said Stockton and East San Joaquin 
Water Conservation District boundary being described in notice of election for the 
organization of the Stockton and East San Joaquin Water Conservation District, held June 1, 
1948; thence along said Stockton and East San Joaquin Water Conservation District boundary 
the following four (4) courses, (1) Westerly 1½ mile, more or less, along the ½ Section lines 
of Sections 29 and 30, Township 3 North, Range 8 East to the Northeast corner of the 
Southeast ¼ of Section 25, Township 3 North, Range 7 East, Mount Diablo Base and 
Meridian, (2) Westerly 3½ miles, more or less, along the ½ Section lines of Sections 25, 26, 
27, and 28, Township 3 North, Range 7 East to intersection with the centerline of Alpine 
Road, (3) Southerly 1½ miles, more or less, along said centerline of Alpine Road to 
intersection with the North line of Section 4, Township 2 North, Range 7 East, Mount Diablo 
Base and Meridian, and being on the centerline of Eight Mile Road, (4) Westerly 0.9 mile, 
more or less, along the North line of Sections 4 and 5, Township 2 North, Range 7 East and 
being along said centerline of Eight Mile Road to intersection with the centerline of Hildreth 
Road; thence Southerly 1¼ mile, more or less, along said centerline of Hildreth Road to 
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intersection with centerline of Ashley Road; thence Southeasterly 1¼ mile, more or less, 
along said centerline of Ashley Road to intersection with centerline of the Calaveras River; 
thence Northeasterly 1.1 mile, more or less, along said centerline of the Calaveras River to 
intersection with centerline of Alpine Road; thence Southeasterly 3.7 miles, more or less, 
along said centerline of Alpine Road to intersection with the centerline of Linden Road; 
thence Northeasterly 3.7 miles, more or less, along said centerline of Linden Road to 
intersection with the West line of Section 20, Township 2 North, Range 8 East, Mount Diablo 
Base and Meridian; thence Northerly 1.7 miles, more or less, along said West line of Section 
20 and along the West line of Section 17, Township 2 North, Range 8 East, Mount Diablo 
Base and Meridian to the Northwest corner thereof, being a point on the centerline of Baker 
Road; thence Easterly ¼ mile, more or less, along the North line of said Section 17 and the 
centerline of Baker Road to intersection with the centerline of Tully Road at the Southeast 
corner of the West ½ of the West ½ of Section 8, Township 2 North, Range 8 East, Mount 
Diablo Base and Meridian; thence Northerly 1.0 mile, more or less, along said centerline of 
Tully Road to intersection with the centerline of Comstock Road at the Northeast corner of 
said West ½ of West ½ of Section 8; thence Easterly ¼ mile, more or less, along said 
centerline of Comstock Road being along the South line of Section 5, Township 2 North, 
Range 8 East, Mount Diablo Base and Meridian to intersection with centerline of Tully Road 
at the Southeast corner of the West ½ of said Section 5; thence Northerly 2½ miles, more or 
less, along said centerline of Tully Road and the ½ Section line of said Section 5 and the ½ 
Section lines of Sections 32 and 29, Township 3 North, Range 8 East, Mount Diablo Base and 
Meridian to the point of beginning. 
 

Division No. 4 
 
Beginning at a point on the Stockton and East San Joaquin Water Conservation District 
boundary, said point being on the intersection of the centerline of Hildreth Road and the 
North line of Section 5, Township 2 North, Range 7 East, Mount Diablo Base and Meridian, 
said Stockton and East San Joaquin Water Conservation District boundary being described in 
notice of election for the organization of the Stockton and East San Joaquin Water 
Conservation District, said election being held June 1, 1948; thence leaving said District 
boundary Southerly 1¼ mile, more or less, along said centerline of Hildreth Road to 
intersection with the centerline of Ashley Road; thence Southeasterly 1¼ mile, more or less, 
along said centerline of Ashley Road to intersection with the centerline of the Calaveras 
River; thence Southwesterly 6.0 miles, more or less, along said centerline of the Calaveras 
River to intersection with the centerline of Pacific Avenue; thence Northerly 1.2 mile, more or 
less, along said centerline of Pacific Avenue to intersection with the centerline of Robinhood 
Drive; thence Westerly 0.6 mile, more or less, along said centerline of Robinhood Drive to 
intersection with the centerline of Pershing Avenue; thence Northerly 0.2 mile, more or less, 
along said centerline of Pershing Avenue to intersection with the South line of Swain Oaks 
Manor; thence South 69° 40’ West 1652.20 feet along said South line of Swain Oaks Manor 
to the Southwest corner thereof; thence North 02° 35’ West 112.62 feet along the West line of 
said Swain Oaks Manor to the North line of Section 29, Township 2 North, Range 6 East, 
Mount Diablo Base and Meridian; thence Westerly 1.0 mile, more or less, along said North 
line of Section 29 to the Northwest corner thereof; thence Southerly ⅛ mile, more or less, 
along the West line of said Section 29 to intersection with the centerline of Fourteen Mile 
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Slough (formerly called Twelve Mile Slough); thence Southerly and Westerly ½ mile, more 
or less, along said centerline of Fourteen Mile Slough to a point on the City Limits line; 
thence Westerly, Northwesterly, Northerly and Northeasterly 1.3 miles, more or less, along 
said centerline of Fourteen Mile Slough and said City Limits line to intersection with the 
West line of Section 19, Township 2 North, Range 6 East, Mount Diablo Base and Meridian; 
thence Northerly 0.5 mile, more or less, along said West line of Section 19 and said City 
Limits line to the Southeasterly corner of Mitchell Slough-Wright Tract Annexation—A-7-67; 
thence Westerly, Northerly, and Easterly 1.3 miles, more or less, along the City Limits line 
established by said Annexation—A-7-67 and by the Wright Tract Annexation—A-1-62 to the 
Northwest corner of said Section 19; thence Easterly 1900 feet, more or less, along the North 
line of said Section 19 and said City Limits line to the Southeast corner of the Shima Tract; 
thence leaving said City Limits line Northerly 6600 feet, more or less, along the Easterly 
boundary of said Shima Tract to a corner thereof; thence Westerly 1500 feet, more or less, 
along the Northerly boundary of said Shima Tract to the Southeast corner of the Atlas Tract; 
thence Northerly 3800 feet, more or less, along the Easterly boundary of said Atlas Tract to 
the Southwest corner of Section 6, Township 2 North, Range 6 East, Mount Diablo Base and 
Meridian; thence Northerly 1.0 mile, more or less, along the West line of said Section 6 to the 
Northwest corner thereof; thence Easterly 7⅞ miles, more or less, along the North line of said 
Township and Range and along the North line of Township 2 North, Range 7 East, Mount 
Diablo Base and Meridian, to the point of beginning. 

 
Division No. 5 

 
Beginning at a point on the Stockton and East San Joaquin Water Conservation District 
boundary, said point being the Southwest corner of fractional Section 1, Township 1 North, 
Range 7 East, Mount Diablo Base and Meridian, and being a point on the Easterly boundary 
of C. M. Weber Grant, said Stockton and East San Joaquin Water Conservation District 
boundary being described in notice of election for the organization of the Stockton and East 
San Joaquin Water Conservation District, held June 1, 1948; thence Northerly 1½ mile, more 
or less, along the Westerly line of said fractional Section 1 and the Northerly projection 
thereof to intersection with the centerline of the Southern Pacific Railroad Company property; 
thence Westerly 1¾ miles, more or less, along said centerline of the Southern Pacific Railroad 
Company property to intersection with the centerline of Alpine Road; thence Northwesterly 
4½ miles, more or less, along said centerline of Alpine Road to intersection with the 
centerline of the Calaveras River; thence Westerly 5.1 miles, more or less, along said 
centerline of the Calaveras River to intersection with the centerline of the Stockton Diverting 
Canal; thence Southeasterly ¾ mile, more or less, along said centerline of the Stockton 
Diverting Canal to intersection with the centerline of North Wilson Way; thence Southerly 4⅝ 
miles, more or less, along the centerline of North Wilson Way and South Wilson Way to 
intersection with the centerline of Charter Way; thence Easterly 1¾ miles, more or less, along 
said centerline of Charter Way to intersection with the centerline of State Highway 99; thence 
Northerly 0.6 mile, more or less, along said centerline to the centerline of Washington Street; 
thence Easterly 1.4 miles, more or less, along said centerline of Washington Street to 
intersection with the centerline of the Stockton Diverting Canal; thence Southeasterly 0.8 
mile, more or less, along said centerline of the Stockton Diverting Canal to intersection with 
the centerline of Copperopolis Road; thence Southwesterly 0.1 mile, more or less, along said 
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centerline of Copperopolis Road to intersection with Gillis Road; thence Southerly ⅞ mile, 
more or less, along said centerline of Gillis Road to a point on the boundary of said Stockton 
and East San Joaquin Water Conservation District, on the South line of State Highway Route 
4 (Farmington Road); thence Easterly 1¼ mile, more or less, along said South line to 
intersection with the North line of fractional Section 11, Township 1 North, Range 7 East, 
Mount Diablo Base and Meridian and being also the Southerly boundary of C. M. Weber 
Grant; thence Easterly 1¼  mile, more or less, along said Southerly boundary of C. M. Weber 
Grant to a point where the Farmington Road turns Southeasterly; thence North 80.0 feet to a 
point on the Northerly line of a private roadway 80.0 feet in width; thence Easterly ¼ mile, 
more or less, along the Northerly line of said roadway to a point on the Westerly line of the 
Northeast ¼ of Section 12, Township 1 North, Range 7 East, Mount Diablo Base and 
Meridian, said point being on the Easterly line of the C. M. Weber Grant and distant 80.0 feet 
Northerly from the center of said Section 12; thence Northerly ½ mile, more or less, along 
said Easterly boundary of C. M. Weber Grant to the point of beginning. 

 
Division No. 6 

 
Beginning at the Northeast corner of Section 58, C. M. Weber Grant, said corner being a point 
on the boundary of the Central San Joaquin Water Conservation District; thence along said 
Central San Joaquin Water Conservation District boundary the following four (4) courses, (1) 
Southerly along the West line of Sections 68, 69, and 70 of said C. M. Weber Grant to the 
Southerly line of said Grant being also the North line of Section 28, Township 1 North, Range 
7 East, Mount Diablo Base and Meridian; (2) Westerly along said Weber Grant line and along 
said North line of Section 28 to the Northwest corner of said Section 28; (3) Southerly along 
the West line of said Section 28 to intersection with the South line of Section 59, C. M. 
Weber Grant, and (4) Westerly along the said South line of Section 59 to a point on the 
Easterly right-of-way line of Highway 99; thence Southerly 3.4 miles, more or less, along said 
Easterly right-of-way line of Highway 99 to the intersection of said Easterly right-of-way 
with the Southwesterly boundary of French Camp Road, also known as French Camp Toll 
Road or Turnpike; thence Northwesterly 3 miles, more or less, along said Southwesterly 
boundary of French Camp Road to the Westerly right-of-way line of the Western Pacific 
Railroad Company property; thence Southerly 1.8 miles, more or less, along said Westerly 
right-of-way to a point on the Southerly line of Section P of C. M. Weber Grant; thence 
Westerly 1.2 miles, more or less, along the South line, of said C. M. Weber Grant to the 
Northeast corner of the Northwest ¼ of the Northwest ¼ of Section 14, Township 1 South, 
Range 6 East, Mount Diablo Base and Meridian, said corner being a point in the boundary of 
Reclamation District No. 17; thence Westerly 0.75 mile, more or less, along the boundary of 
said Reclamation District No. 17 to the Southeast corner of fractional Section 10 of said 
Township and Range and being the Southwest corner of the C. M. Weber Grant; thence along 
the boundary of said Reclamation District No. 17 and the boundary of said C. M. Weber 
Grant the following, four (4) courses, (1) Northerly 232.41 chains, more or less, along the 
Easterly boundary of fractional Sections 10 and 3 of said Township and Range and along the 
Easterly boundary of fractional Section 34, Township 1 North, Range 6 East, Mount Diablo 
Base and Meridian to the Northeast corner of said fractional Section 34, (2) East 20 chains, 
(3) North 40 chains, and (4) East 1076 feet; thence leaving said C. M. Weber Grant boundary 
and continuing along the boundary of said Reclamation District No. 17 the following five (5) 
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courses, (1) North 255.64 feet, (2) North 89° 15’ East 364.98 feet, (3) North 66° 30’ East 
1246.34 feet to a point on the West line of said French Camp Road, (4) Northerly 1850 feet, 
more or less, along said West line of French Camp Road to the South bank of French Camp 
Slough, and (5) Westerly 1.75 mile, more or less, continuing along said boundary of 
Reclamation District No. 17 to the right or Easterly bank of the San Joaquin River; thence 
Northwesterly 1.1 mile, more or less, downstream along said right or Easterly bank of the San 
Joaquin River to intersection with the centerline of State Highway 4; thence Easterly 1¾ 
miles, more or less, along said centerline of Highway 4 to intersection with the centerline of 
Charter Way; thence Easterly 3½ miles, more or less, along said centerline of Charter Way to 
intersection with centerline of State Highway 99; thence Northerly 0.6 mile, more or less, 
along said centerline of State Highway 99 to intersection with centerline of Washington 
Street; thence Easterly 1.4 miles, more or less, along said, centerline of Washington Street to 
intersection with the centerline of the Stockton Diverting Canal; thence Southeasterly 0.8 
mile, more or less, along said centerline of the Stockton Diverting Canal to intersection with 
the centerline of Copperopolis Road; thence Southwesterly 0.1 mile, more or less, along said 
centerline of Copperopolis Road to intersection with Gillis Road; thence Southerly ⅞ mile, 
more or less, along said centerline of Gillis Road to a point on the Stockton and East San 
Joaquin Water Conservation District boundary on the South line of Farmington Road, said 
Stockton and East San Joaquin Water Conservation District boundary being described in 
notice of election for the organization of the Stockton and East San Joaquin Water 
Conservation District, said election being held on June 1, 1948; thence along said Stockton 
and East San Joaquin Water Conservation District boundary the following three (3) courses, 
(1) Westerly ¼ mile, more or less, along said South line of Farmington Road to intersection 
with the Easterly line of Section 67, C. M. Weber Grant, (2) Southerly 0.4 mile, more or less, 
along said Easterly line of Section 67 to the Southeast corner thereof, and (3) Westerly 0.9 
mile, more or less, along the Southerly line of said Section 67 to the point of beginning. 
 

Division No. 7 
 
Beginning at the point of intersection of the centerline of the Calaveras River with the 
centerline of Pacific Avenue, said point being on the Stockton and East San Joaquin Water 
Conservation District boundary, said Stockton and East San Joaquin Water Conservation 
District boundary being described in notice of election for the organization of the Stockton 
and East San Joaquin Water Conservation District, said election being held June 1, 1948; 
thence Easterly 2.0 miles, more or less, meandering the centerline of the Calaveras River 
upstream to intersection with centerline of the Stockton Diverting Canal; thence Southeasterly 
¾ mile, more or less, along said centerline of Stockton Diverting Canal to intersection with 
the centerline of North Wilson Way; thence Southerly 4⅝ miles, more or less, along the said 
centerline of North Wilson Way and the centerline of South Wilson Way to intersection with 
the centerline of State Highway 4; thence Westerly 3.5 miles, more or less, along said 
centerline of State Highway 4 to the intersection with the right or Easterly bank of the San 
Joaquin River; thence Southerly 0.1 mile, more or less, along said right or Easterly bank of 
the San Joaquin River to a point bearing East 500 feet, more or less, from the Southeast 
corner of the 3.55 acre parcel of Oxidation Pond Annexation No. 3—A-1-66; thence West 
500 feet, more or less, to said Southeast corner; thence Westerly 1.6 miles, more or less, along 
the Stockton City Limits line to the Easterly line of Dagget Road; thence Northerly 1.0 mile, 
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more or less, along said Easterly line of Dagget Road and along the Stockton City Limits line 
to a point on the centerline of Burns Cutoff; thence in a general Westerly, Northerly, and 
Northeasterly direction 3.09 miles, more or less, along said centerline of Burns Cutoff to 
intersection with the centerline of the Stockton Deep Water Channel; thence Northwesterly 
0.9 mile, more or less, along said centerline of the Stockton Deep Water Channel to centerline 
Station 286+00, said Station 286+00 bearing Southwesterly 375 feet at right angles to said 
centerline from U.S.E.D., B.M. 4008; thence Northeasterly 300 feet, more or less, at right 
angles to said centerline to a point on the Southerly boundary of the Elmwood Tract; thence 
Easterly and Northerly 1.9 mile, more or less, along the Southerly and Easterly boundary of 
said Elmwood Tract to the point of intersection of said Easterly boundary with the Southerly 
levee of Fourteen Mile Slough (formerly called Twelve Mile Slough); thence North 500 feet, 
more or less, to the Stockton City Limits line, said City Limits line being along the centerline 
of said Fourteen Mile Slough; thence Easterly 1.2 mile, more or less, along said centerline of 
Fourteen Mile Slough to intersection with the West line of Section 29, Township 2 North, 
Range 6 East, Mount Diablo Base and Meridian; thence Northerly ⅛ mile, more or less, along 
said West line to the Northwest corner of said Section 29; thence Easterly 1.0 mile, more or 
less, along the North line of said Section 29 to intersection with the West line of Swain Oaks 
Manor; thence South 02° 35’ East 112.62 feet along the West line of said Swain Oaks Manor 
to the Southwest corner thereof; thence North, 69° 40’ East 1652.20 feet along the South line 
of said Swain Oaks Manor to the centerline of Pershing Avenue; thence Southerly 0.2 mile, 
more or less, along said centerline of Pershing Avenue to intersection with the centerline of 
Robinhood Drive; thence Easterly 0.6 mile, more or less, along said centerline of Robinhood 
Drive to intersection with the centerline of Pacific Avenue; thence Southerly 1.2 miles, more 
or less, along said centerline of Pacific Avenue to the point of beginning.  
After the effective date of this section the division boundaries may be further relocated 
pursuant to the procedures set forth in Chapter 3 (commencing at Section 74430) of Part 4 of 
Division 21 of the Water Code, but no such relocation of division boundaries shall occur until 
four years after the effective date of this section, except that the board shall be authorized 
pursuant to the provisions of Section 74433 of the Water Code to relocate the boundaries of 
the division’s established by this section to the extent of any exclusion of land, including, but 
not limited to, any exclusion as a result of an election held pursuant to Section 24 of this act, 
and any inclusion of land or annexation of land to the district. This section shall not take 
effect until the adoption, pursuant to Section 26, of a resolution including one or more 
planning areas into the district. 
 
SECTION 34  
Notwithstanding the provisions of Sections 74019 and 74202 of the Water Code and Sections 
23506 and 23509 of the Elections Code and any other provisions of law in conflict with this 
section, directors shall be elected as provided in this section. In all other respects the election 
of directors and the holding of office by directors and the expiration of their terms of office 
shall be governed by Division 21 (commencing at Section 74000) of the Water Code and the 
Uniform District Election Law. The general district election shall be held on the date of the 
general municipal election for the City of Stockton. 
 
SECTION 35  
Upon the annexation of any territory to the City of Stockton not within the district, such 
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territory shall automatically be included within the district and such inclusion shall take effect 
upon the effective date of the annexation of such territory to the City of Stockton. Upon the 
inclusion of any territory pursuant to this section, such territory shall be an additional 
planning area and shall be in the partial tax area, subject to the provisions of Section 27 as to 
inclusion in the full tax area. It shall not be necessary to undertake a benefit review procedure 
solely for the purpose of reviewing an area included within the district as an additional 
planning area pursuant to this section, but such additional planning area shall be reviewed at 
the time of subsequent benefit review procedures. 
 
SECTION 36  
Parcels of land within any planning area shall be excluded from paying all ad valorem taxes 
assessed by the district during any fiscal year (July 1 to June 30) following a preceding period 
extending from November 1 of any year to the next succeeding October 31 during which 
there was utilized on such a parcel for irrigated agricultural crops water taken from any 
watercourse which is located within the boundaries of the Delta Water Agency as the 
boundaries of the Delta Water Agency are presently defined by Section 10.1 of the Delta 
Water Agency Act of 1968 (Chapter 419 of the Statutes of 1968, as amended by Chapter 285 
of the Statutes of 1969) or from the distribution system of the Woodbridge Irrigation District 
or from any watercourse entirely outside the boundaries of the district prior to the effective 
date of this act, if less than 50 percent of such a parcels water supply during such a subject 
period is extracted from the underground. This section shall be implemented by rule adopted 
by the board and any owner of a parcel desiring to take advantage of this section shall file 
such reports with the board as the board may require by rule. It shall be the duty of the 
secretary to annually file a statement as to all parcels to which this section is applicable, as 
provided by Chapter 8 (commencing at Section 54900) of Part 1 of Division 2 of Title 5 of the 
Government Code. 
 
SECTION 37  
The provisions of this act, insofar as they are substantially the same as existing law, are 
restatements and continuations of existing law and not new enactments. 
 
SECTION 38  
This act is an urgency statute necessary for the immediate preservation of the public peace, 
health or safety within the meaning of Article IV of the Constitution and shall go into 
immediate effect. The facts constituting such necessity are: 
There is an urgent need to provide treated water within the Stockton-East Water District and 
facilities for such purpose cannot be adequately planned and initiated until such time as the 
extent of the jurisdiction of the district is determined, in order, therefore, to permit the 
provision of urgently needed water within the district at the earliest possible time, it is 
necessary that this act go into immediate effect. 
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DWR ATTACHMENT Q.1. 

Legal Certification and Apportionment Required for Water Measurement 
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Legal Certification and Apportionment Required for Water Measurement 

SEWD can measure water at the farm-gate for all customers and therefore does not need to 
submit legal certification and apportionment required for water measurement. This DWR 
Attachment A requirement is not applicable to SEWD.   

A recent field investigation conducted by SEWD determined that the seven unmetered customer 
delivery points can be metered, and two of those meters have already been installed. Therefore, 
there are no legal constraints to installing or operating water meters for any of the District’s 
customers. 



(This page left blank intentionally.) 



2019 SEWD WATER  
MANAGEMENT PLAN ATTACHMENT Q 

DWR ATTACHMENT Q.2. 

Engineer Certification and Apportionment Required for Water Measurement 
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Engineer Certification and Apportionment Required for Water Measurement 

SEWD can measure water at the farm-gate for all customers and does not measure at the lateral 
(upstream of multiple customers). Therefore, SEWD does not need to submit engineer 
certification and apportionment required for water measurement. This DWR Attachment B 
requirement is not applicable to SEWD.   

A recent field investigation conducted by SEWD determined that the seven previously 
unmetered customer delivery points can be metered, and two of those meters have already been 
installed. Therefore, there are no physical constraints at the farm-gate that prevent the installation 
or operation of water meters for any of the District’s customers. 
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Water Measurement Best Professional Practices 

Water Measurement Data Collection 

Water measurement data are collected via manual readings. SEWD uses a certified pump tester 
to calibrate their meters. An SEWD engineer reviews and approves the pump tests. 

Measurement Frequency 

Meter readings are collected monthly during use. 

Method for Determining Irrigated Acres 

SEWD requests that each of their agricultural customers reports on their agricultural irrigation 
use for the previous year. Customers are sent an Owner’s Water Use Statement for Calendar 
Year (the upcoming calendar year), and must return it to SEWD by mid-January. Customers are 
asked to report the following data and information:  

1. crops grown,
2. method of irrigation,
3. acres fallow/not irrigated,
4. acres being irrigated with well water, and
5. acres being irrigated with surface water.

The customers are also asked to report non-agricultural irrigation use. The Owner’s Water Use 
Statement requires acknowledgement that the information submitted is truthful under penalty of 
perjury. If the form is not turned in by the requested date, a 5 percent penalty is added to the 
customer’s water bill. 

Quality Control and Quality Assurance Procedures 

Information provided by the customers on the Owner’s Water Use Statement for Calendar Year 
(the upcoming calendar year) form sent out annually by SEWD is cross-checked by the District 
using water meter readings. SEWD first compares customer current water use with historical use 
to identify potential metering inaccuracies or errors. For any suspected inaccuracies or errors, 
SEWD then conducts a further investigation with the customer, including conducting a detailed 
meter inspection or testing. 

SEWD conducts water audits for the DJWWTP. SEWD measures their diversions, the amount 
treated at the DJWWTP, and the amount delivered to its urban customers. Any discrepancies are 
immediately investigated, and repairs made as necessary. 

As part of the preparation of the USBR Water Management Plan and the DWR Agricultural 
Water Management Plan, SEWD has improved two significant water management practices. In 
2012, SEWD investigated seven customer delivery points that had previously been determined to 
be unmeasurable due to physical limitations of the turnouts. This recent field investigation 
determined that all of these delivery points can be metered, and 2 meters have already been 
installed. Secondly, it was determined that the PG&E or hour meters used for 18 customers have 
an accuracy well above +/- 6 percent. SEWD has begun replacing these meters, and has 
scheduled replacement by the end of 2015. 
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Description of Water Measurement Conversion to Volume 

For SEWD water measurement devices that are not measuring water volume, the water 
measurements are obtained from flow meters by taking the gallons per minute rating of the pump 
and the run time reading from each pump system to calculate usage through the following 
formula: 

(pump flow in gallons per minute) X (1 ft3/7.481 gal) X (1 acre/43,560ft2) X total minutes pump 
is operating = total acre-feet (volume) 

A similar water measurement conversion to volume procedure is used for the PG&E or hour 
meters; however, all pumps measured by pump test, run time or PG&E readings will be replaced 
over the next three years (by 2015) in order to obtain more accurate volume reading 
measurements.  
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Device Corrective Action Plan Required for Water Measurement 

Prior to preparation of the USBR Water Management Plan and the DWR Agricultural Water 
Management Plan, SEWD had seven unmeasured customer delivery points and two customers 
that shared one unmeasured turnout. It had previously been determined that these seven delivery 
points were unmeasurable due to physical limitations of the turnouts. A 2012 field investigation 
determined that all of these delivery points can be metered. Individual meters have already been 
installed for the customers who shared a turnout. Only five unmeasured delivery points remain. 

It was also recently determined that the PG&E or hour meters used for 18 customers have an 
accuracy above +/- 6 percent. SEWD has begun replacing these meters, and expects to have them 
replaced within the next three years (by 2015). 

The implementation schedule, finance plan, and budget allotment to install meters at the five 
remaining unmeasured delivery points, and to replace the 18 meters that are not accurate to +/- 6 
percent is presented in Table E-1, below. 

Table E-1. (DWR Table VII.A.3) Schedule to Implement EWMPs 

EWMP Implementation Schedule Finance Plan 
Budget 

Allotment 
Critical 
EWMP 1: Water 
Measurement 

5 meters will be installed at 
the unmeasured turnouts by 
the end of 2013. 

Monies will be transferred to the water 
meter maintenance category from the Ag 
Division Fund 67 budget to cover planned 
meter installations. 

$8,000 in 
2013a 

Critical 
EWMP 1: Water 
Measurement 

9 PG&E or hour meters will 
be replaced each year in 2014 
and 2015, resulting in the 
replacement of all 18 by 2015. 

Monies will be transferred to the water 
meter maintenance category from the Ag 
Division Fund 67 budget to cover planned 
meter replacements. 

$13,000/year 
for 2014 and 
2015a 

Critical 
EWMP 1: Water 
Measurement 

10 percent of the district’s 
existing water meters will be 
tested each year. 

Monies will be transferred to the water 
meter maintenance category from the Ag 
Division Fund 67 budget to cover planned 
meter calibrations. 

$5,000/year 

a These monies include budget to cover unplanned but needed meter replacements. 
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0 
NOTICE OFPUBUC HEA~NG 

Stockton East Water D.istrict will be holding a 
public hearing on their 2012 Agricaltural Wa
ter ManaRenient Plan, rrepared for the Gati-

:,orin~~be~Pfa~f81 t ';;;atft~~~~~I 
.Stockton East Water District,_!/767 East Main 
Stree_!k Stockton, Galitornia, =215. A copy of 
the = 12 Agricultural Water Management 

~~~iri'J
1 fir ~~1

eo~~;"i~ i9gf 't:~ 
.Street. Please can Ed Morley, 209,948-0537, 
with any questions. 

#943211 12/4, 11, 2012 

~ 
VJ 
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SEWD WATER CONSERVATION COORDINATOR 

CONTACT INFORMATION 

Water Conservation Coordinator: Kristin Coon 

Kristin Coon Consulting 
501 Pine Valley Court 
Valley Springs, CA 95252 
Business Phone: 209-304-1734  
Business Email: water7996@gmail.com 
SAWS WEP Email: kcoon@sewd.net  
Online Brochure:  http://www.sewd.net/docs/SAWS-Ed-Brochure2.pdf 

POSITION DESCRIPTION 

Kristin Coon is the Water Conservation Coordinator for the Stockton Area Water Suppliers 
(SAWS), an alliance of water providers in Stockton, California that includes the Stockton East 
Water District, the City of Stockton MUD, San Joaquin County, and the California Water Service 
Company. Ms. Coon, as Kristin Coon Consulting, is an independent contractor with the Stockton 
East Water District on behalf of the Stockton Area Water Suppliers. In this capacity, Ms. Coon 
has managed and implemented the Stockton Area Water Suppliers Water Education Program 
(SAWS WEP) since 2004. The SAWS WEP provides comprehensive water education outreach 
for Stockton area schools and the general public, offering seven standards based, grade level 
specific in-classroom water education presentations for K-6 in all schools in the Stockton 
metropolitan area, as well as after school presentations, school wide assembly programs and 
outreach at Stockton youth-oriented events. The contract between Kristin Coon Consulting and 
SEWD has been renewed annually since 2004 and is currently in effect through July 31, 2020. 

EXAMPLES OF DUTIES 

Kristin Coon Consulting, on behalf of the SAWS WEP, employs two water education instructors. 
The water education instructors are each assigned approximately nine in-class K-6 or after school 
presentations per week. Each presentation runs 70-120 minutes. Using informative lecture, 
illustrations, demonstrations and hands-on activities, each presentation ties water education, water 
conservation and awareness to grade level Common Core and NGSS standards. Kristin Coon’s 
duties include comprehensive program management, including curriculum preparation, 
presentation scheduling, and administrative duties, as well as back up for the in-class water 
education presenters. In the 2018/2019 school year, the SAWS WEP reached over 25,000 
Stockton area students and residents through in-class and after school presentations, school-wide 
assembly programs and youth-oriented events. 

mailto:water7996@gmail.com
mailto:kcoon@sewd.net
http://www.sewd.net/docs/SAWS-Ed-Brochure2.pdf
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EMPLOYMENT STANDARDS 

Kristin Coon Consulting is a sole proprietorship. All California employment standards are 
observed. 

REQUIRED KNOWLEDGE AND ABILITIES 

Kristin Coon has been employed in various capacities in the water industry since 1996, including 
grant writing, customer service, public relations/outreach and public information dissemination. 

REQUIRED TRAINING AND EDUCATION 

Kristin Coon holds a bachelor’s in management from St. Mary’s College of California and a 
Specialized Studies Certificate in Public Relations from UC Davis. 
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Irrigation Training & Research Center Draft Technical Memorandum: Crop Water Use for SEWD 
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District Pump Efficiency Test Results, 2019 
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6301 Bearden Lane
Modesto, CA 95357
209.527.2908 / 800.808.9283
209.527.2921 fax
www.powerhydrodynamics.com

Tuesday, June 25, 2019

Justin Hopkins
Stockton East Water District
PO Box 5157
Stockton, CA  952055157

Dear Justin Hopkins:

Enclosed are the results of your pump test. The results are based on conditions during
the time of the test. If these conditions vary from the normal operation of your pump, the
results shown may not describe the pump's normal performance.

Some of the factors, which influence pump performance, are:

- Changes in discharge pressures
- Changes in water table level and well yield
- Pump wear
- Proper pump design for application

We offer the following services to help our customers save time and money. Pump
testing, irrigation system analysis, irrigation water management, and electric rate
management. Visit our website at www.powerhydrodynamics.com for more information or
to use our water cost calculator.

Please feel free to call 209-527-2908 if you have questions about this test or on the other
services that Power Services has to offer.

Regards,

William Thomas Power, III

Enclosures



6301 Bearden Lane
Modesto, CA 95357
209.527.2908 / 800.808.9283
209.527.2921 fax
www.powerhydrodynamics.com

CONFIDENTIAL/PROPRIETARY INFORMATION

Tuesday, June 25, 2019Justin Hopkins
Stockton East Water District
PO Box 5157
Stockton, CA  952055157

SUBJECT: PUMPING COST ANALYSIS
HP: 30.00     Plant: 4000 Lift Pump

PUMP TEST REFERENCE NUMBER: PT-22922
PUMP TEST RUN: Run 1

The following Pumping Cost Analysis is presented as an aid to your cost accounting. This analysis is an
estimate prepared from operating criteria supplied from the pump test performed Jun 24th 2019 and
information provided by you during the pump test.

It is recommended and assumed that:

1. Overall plant efficiency can be improved to: 61%
2. Water requirements will be the same as for the past year.
3. All operating conditions (annual hours of operation, discharge head, and water

pumping level) will remain the same as they were at the time of the pump test.

EXISTING PLANT
EFFICIENCY

IMPROVED PLANT
EFFICIENCY

SAVINGS

kWh/AF 35.1 26.8 8.3
Estimated Total kWh 26,411 20,159 6,252
Average Cost per kWh $0.18 $0.18
Average Cost per hour $4.88 $5.05 *
Cost Per Acre Ft. $6.48 $4.95 $1.53
Estimated Acre Ft. Per Year 752.37 752.37
Run Hours 1,000.00 1,000.00
Overall Plant Efficiency 46.6% 61%

Estimated Total Annual Cost $4,875.95 $3,721.72 $1,154.23

It is sincerely hoped that this information will prove helpful to you, and that your concerns over maintaining
optimum pumping efficiency will be continued.
If you have any questions, please contact Bill Power at (209) 527-2908.

Regards,

William Thomas Power, III

Enclosures



6301 Bearden Lane
Modesto, CA 95357
209.527.2908 / 800.808.9283
209.527.2921 fax
www.powerhydrodynamics.com

Agricultural and Domestic Pump Test Report
Stockton East Water District - 4000 Lift Pump - Run 1

Latitude: 38.4079W Longitude: -121.2780N Elevation: 101 ft
Test Date: Jun 24th 2019 Tester: Bill Power Nameplate HP: 30.00 hp

Customer Information
Stockton East Water District

PO Box 5157
Stockton, CA 952055157

Contact: Justin Hopkins
Phone: 209-948-0333
Cell: 209-444-3150

Power Company Data
PG&E

Meter #: 1010088982
Rate Schedule: AG5B
Average Cost: $0.18

Equipment Data
Motor Make: General Electric

Volts/Amps: 460V/39.5A
Serial#: AJJ151484

Pump Make: Johnston

Pump Type: Propeller

Drive Type: Electric Motor
Gearhead Make:

Hydraulic Data
Standing Water Level (SWL): 0.00 ft

Recovered Water Level (RWL): 0.00 ft
Pumping Water Level (PWL): 10.20 ft

Drawdown: 0 ft
Discharge Pressure: 2.50 lb/sqft

Discharge Level: 5.775 ft
Total Lift: 15.975 ft

Well Yield: 0 gpm/ft
Water Source: River

Flow Data
Run Number: 1 of 1

Measured Flow: 4086 gpm
Customer Flow: 0 gpm

Flow Velocity: 8.75 ft/sec
Acre Feet per 24 Hr: 18.08

Cubic Feet Per Second (CFS): 9.1 ft
Discharge Pressure: 2.5 psi

Power Data
Horsepower Input to Motor: 35.4 hp Percent of Rated Motor Load: 106%

Brake Horsepower: 31.86 hp Kilowatt Hours per Acre Foot: 35.1
Kilowatt Input to Motor: 26.41 kW Cost to Pump an Acre Foot: $6.48

Energy Cost: $4.88/hr Overall Plant Efficiency: 46.56%
Name Plate RPM: 1170 rpm Water Horsepower: 16.48 hp

Run Hours: 1000

Report ID: PT-22922

Remarks
All results are based on conditions during the time of the test. If these conditions vary from the normal operation of
your pump, the results shown may not describe the pump's normal performance.
Overall efficiency of this plant is considered to be low assuming this run represents plant's normal operating condition.

This pump has an adequate test section.

This pump did not have a flow meter.

HPI measured with direct read KWI.

Based on information obtained at the time the test was performed, this test represents the pumps standard operating
conditions.
Vibration Analysis was performed on this pump.

Powered by TCPDF (www.tcpdf.org)



Vibration Analysis

Customer Name: Stockton East Water District

Location: 4000 Lift Pump

Date: 6/24/2019
Highest Measurement

Run Number PSI GPM RPM Hertz VFD Vibration level Location
1 2.5 4086 1170 60 No 0.1125 Motor Top Horizontal

Notes:
1. This pump is in the OK stage of the vibration standards set forth in HI 9.6.4
2. This Pump Passed the Vibration Test

Horizontal = inline with discharge HI 9.6.4 > .129  in/s rms OK
Vertical = 90° off discharge For Design Point 0.13  in/s rms Warning
Axial = Down shaft 0.2  in/s rms Alert

0.3  in/s rms Danger
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Overall Vibration Report

Date / Time:Jun 24, 2019  14659659 PM Staff Name: Bill Power
Location: SEWD Machine ID: 4000

Vibration units in:ips

Notes
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Overall Vibration Report - Attachments

Point H1

Vibration Spectrum/Time-Waveform for point H1
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Overall Vibration Report - Attachments

Point H2

Vibration Spectrum/Time-Waveform for point H2
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Overall Vibration Report - Attachments

Point V1

Vibration Spectrum/Time-Waveform for point V1
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Overall Vibration Report - Attachments

Point V2

Vibration Spectrum/Time-Waveform for point V2
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Overall Vibration Report - Attachments

Point A1

Vibration Spectrum/Time-Waveform for point A1
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Overall Vibration Report - Attachments

Point A2

Vibration Spectrum/Time-Waveform for point A2
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6301 Bearden Lane
Modesto, CA 95357
209.527.2908 / 800.808.9283
209.527.2921 fax
www.powerhydrodynamics.com

CONFIDENTIAL/PROPRIETARY INFORMATION

Tuesday, June 25, 2019Justin Hopkins
Stockton East Water District
PO Box 5157
Stockton, CA  952055157

SUBJECT: PUMPING COST ANALYSIS
HP: 60.00     Plant: 8000 Lift Pump

PUMP TEST REFERENCE NUMBER: PT-22923
PUMP TEST RUN: Run 1

The following Pumping Cost Analysis is presented as an aid to your cost accounting. This analysis is an
estimate prepared from operating criteria supplied from the pump test performed Jun 24th 2019 and
information provided by you during the pump test.

It is recommended and assumed that:

1. Overall plant efficiency can be improved to: 64%
2. Water requirements will be the same as for the past year.
3. All operating conditions (annual hours of operation, discharge head, and water

pumping level) will remain the same as they were at the time of the pump test.

EXISTING PLANT
EFFICIENCY

IMPROVED PLANT
EFFICIENCY

SAVINGS

kWh/AF 26.3 25.8 0.5
Estimated Total kWh 43,231 42,419 812
Average Cost per kWh $0.18 $0.18
Average Cost per hour $7.98 $9.99 *
Cost Per Acre Ft. $4.86 $4.77 $0.09
Estimated Acre Ft. Per Year 1,643.02 1,643.02
Run Hours 1,000.00 1,000.00
Overall Plant Efficiency 62.8% 64%

Estimated Total Annual Cost $7,981.34 $7,831.37 $149.97

It is sincerely hoped that this information will prove helpful to you, and that your concerns over maintaining
optimum pumping efficiency will be continued.
If you have any questions, please contact Bill Power at (209) 527-2908.

Regards,

William Thomas Power, III

Enclosures



6301 Bearden Lane
Modesto, CA 95357
209.527.2908 / 800.808.9283
209.527.2921 fax
www.powerhydrodynamics.com

Agricultural and Domestic Pump Test Report
Stockton East Water District - 8000 Lift Pump - Run 1

Latitude: 38.4088W Longitude: -121.2758N Elevation: 106 ft
Test Date: Jun 24th 2019 Tester: Bill Power Nameplate HP: 60.00 hp

Customer Information
Stockton East Water District

PO Box 5157
Stockton, CA 952055157

Contact: Justin Hopkins
Phone: 209-948-0333
Cell: 209-444-3150

Power Company Data
PG&E

Meter #: 1010088982
Rate Schedule: AG5B
Average Cost: $0.18

Equipment Data
Motor Make: U.S.

Volts/Amps: 460V/69A
Serial#:

Pump Make: Johnston

Pump Type: Propeller

Drive Type: Electric Motor
Gearhead Make:

Hydraulic Data
Standing Water Level (SWL): 0.00 ft

Recovered Water Level (RWL): 0.00 ft
Pumping Water Level (PWL): 4.60 ft

Drawdown: 0 ft
Discharge Pressure: 5.00 lb/sqft

Discharge Level: 11.55 ft
Total Lift: 16.15 ft

Well Yield: 0 gpm/ft
Water Source: River

Flow Data
Run Number: 1 of 1

Measured Flow: 8923 gpm
Customer Flow: 0 gpm

Flow Velocity: 9.52 ft/sec
Acre Feet per 24 Hr: 39.48

Cubic Feet Per Second (CFS): 19.87 ft
Discharge Pressure: 5 psi

Power Data
Horsepower Input to Motor: 57.95 hp Percent of Rated Motor Load: 88%

Brake Horsepower: 52.73 hp Kilowatt Hours per Acre Foot: 26.31
Kilowatt Input to Motor: 43.23 kW Cost to Pump an Acre Foot: $4.86

Energy Cost: $7.98/hr Overall Plant Efficiency: 62.8%
Name Plate RPM: 880 rpm Water Horsepower: 36.39 hp

Measured RPM: 886 rpm Run Hours: 1000

Report ID: PT-22923

Remarks
All results are based on conditions during the time of the test. If these conditions vary from the normal operation of
your pump, the results shown may not describe the pump's normal performance.
Overall efficiency of this plant is considered to be good assuming this run represents plant's normal operating
condition.
This pump has an adequate test section.

This pump did not have a flow meter.

HPI measured with direct read KWI.

Cost Analysis page is based on 1000 run time hours. Your savings may differ based on pumps actual usage.

Based on information obtained at the time the test was performed, this test represents the pumps standard operating
conditions.
Vibration Analysis was performed on this pump.
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Vibration Analysis

Customer Name: Stockton East Water District

Location: 8000 Lift Pump

Date: 6/24/2019
Highest Measurement

Run Number PSI GPM RPM Hertz VFD Vibration level Location
1 4.6 8923 880 60 No 0.1455 Motor Top Axial

Notes:
1. This pump is in the Warning stage of the vibration standards set forth in HI 9.6.4
2. This Pump Failed the Vibration Test

Horizontal = inline with discharge HI 9.6.4 > .129  in/s rms OK
Vertical = 90° off discharge For Design Point 0.13  in/s rms Warning
Axial = Down shaft 0.2  in/s rms Alert

0.3  in/s rms Danger
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Overall Vibration Report

Date / Time:Jun 24, 2019  15729758 PM Staff Name: Bill Power
Location: SEWD Machine ID: 8000 LIFT

Vibration units in:ips

Notes
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Overall Vibration Report - Attachments

Point H1

Vibration Spectrum/Time-Waveform for point H1
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Overall Vibration Report - Attachments

Point H2

Vibration Spectrum/Time-Waveform for point H2
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Overall Vibration Report - Attachments

Point V1

Vibration Spectrum/Time-Waveform for point V1
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Overall Vibration Report - Attachments

Point V2

Vibration Spectrum/Time-Waveform for point V2
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Overall Vibration Report - Attachments

Point A1

Vibration Spectrum/Time-Waveform for point A1
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Overall Vibration Report - Attachments

Point A2

Vibration Spectrum/Time-Waveform for point A2
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Efficient Water Management Practices (EWMPs) Report 

As part of the preparation of the USBR Water Management Plan and the DWR Agricultural 
Water Management Plan, SEWD has improved two significant water management practices. In 
2012, SEWD investigated seven customer delivery points that had previously been determined to 
be unmeasurable due to physical limitations of the turnouts. This recent field investigation 
determined that all of these delivery points can be metered, and two meters have already been 
installed. It was also determined that the PG&E hour meters used for 18 customers have an 
accuracy above +/- 6 percent. SEWD has begun replacing these meters, and plans to replace all 
of them by 2015. See Table E-1 in DWR Attachment E for the implementation schedule for 
meter installation, replacement, and testing. 

Table 1 below lists the non-implemented EWMP, Supplier Spill and Tailwater Systems. This 
EWMP is not locally cost effective, as documented in the cost-benefit analysis provided in 
Table 2.  The assumptions used in the cost-benefit analysis are provided in Table 3. 

Table 1. (DWR Table VII.B) Non-Implemented EWMP Documentation 

EWMP # Description 
Technically 
Infeasible

Non Locally 
Cost-Effective Justification/Documentation 

7 Supplier Spill and Tailwater 
Systems 

X See Table 2 





 

 

Table 3.  Economic Analysis Assumptions 
Stockton East Water District 

EWMP 7: Spill Supplier Spill and Tailwater Systems 

Assumptions        
Annual volume of pump 
back 3,000 ac-ft      
Pumping duration 6 months      
Change in elevation (pump 
station to head of system) 135 feet      
Pipeline length (pump station 
to head of system) 137,280 feet      
Pumping efficiency 70 %      
Electricty Cost 0.20 $/kWh      
New pipeline cost 10 $/in-dia/ft     
New pump station cost 350 $/gpm      
O&M labor rate 80 $/hour      
Annual interest rate  4 %      
System life 20 years      
Conversions        
Average flow rate 3,771 gpm (3,000 ac-ft pumped over 6 months)  
Annual operaton time 4,320 hours      
Calculations        
Pipeline size 18 inches 4-feet headloss/1000-feet of pipeline  
Pipeline headloss 496 feet Hazen-williams (C=140)   
Total dynamic head (TDH) 631 feet Headloss + elevation change   
Required pump Hp 858 hp (gpm*TDH)/(3960*efficiency)   
Annual Energy usage 3,708,477 kWh (746 W/Hp * hours of operation)  
Capital Costs        
Pipeline $24,710,400       
Pump station $1,319,908       
Total $26,030,308   
O&M Costs        
Electricity $741,695       
Labor $7,680 16 hours/month for 6-months    
Total $749,375       
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Chapter 9 

Demand Management Measures 

This chapter provides a summary of past and planned demand management measure 
(DMM) implementation in the Stockton District, as well as an overview of the expected 
water savings and projected compliance with the Water Conservation Act of 2009 (SB X7-
7). 

This chapter contains the following sections: 

9.1 Demand Management Measures for Wholesale Agencies 

9.2 Demand Management Measures for Retail Agencies 

9.3 Implementation over the Past Five Years 

9.4 Planned Implementation to Achieve Water Use Targets 

9.5 Members of the California Urban Water Conservation Council 

9.1 Demand Management Measures for Wholesale Agencies 

Because the Stockton District is a retail water supplier, this section does not apply. 

9.2 Demand Management Measures for Retail Agencies 

Cal Water centrally administers its conservation programs for its 24 districts.  For 
purposes of this section, these programs have been grouped in accordance with the DMM 
categories in Section 10631(f) of the UWMP Act.  These categories are: 

(i) Water waste prevention ordinances
(ii) Metering
(iii) Conservation pricing
(iv) Public education and outreach
(v) Distribution system water loss management
(vi) Water conservation program coordination and staffing support, and
(vii) Other demand management measures

Following are descriptions of the conservation programs Cal Water operates within each 
of these DMM categories. 
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9.2.1 Water Waste Prevention Ordinances 

Because of its investor owned status Cal Water enforcement of water use restrictions is 
authorized by the CPUC through Rule 14.1 or Schedule 14.1. Restrictions may also be 
regulated by ordinances passed by the local governments in each community served. Cal 
Water has worked with municipalities to pass ordinances and coordinate activities. Cal 
Water will continue this effort on an ongoing basis. In the Stockton District the City of 
Stockton passed a water conservation ordinance, which is included in Appendix J. 

Due to worsening drought conditions, Cal Water filed Schedule 14.1 with the CPUC in the 
spring of 2015 which went into effect on June 1, 2015. Cal Water’s Schedule 14.1 filing, 
which applies to both residential and non-residential customers, is responsive to 
Governor Brown’s emergency drought declaration and executive order requiring a 
statewide 25% reduction in urban potable water use. It also complies with regulations 
adopted by the State Water Resources Control Board (State Board) and the CPUC to 
achieve that reduction by the end of February 2016. Schedule 14.1 puts measures in place 
to enable Cal Water to enforce the water-use prohibitions set by the State Board, 
including: 

 Applying water to outdoor landscapes that causes runoff onto adjacent property, 

non-irrigated areas, private and public walkways, roadways, parking lots, or 

structures 

 Using a hose to wash motor vehicles unless the hose is fitted with a shut-off nozzle 

or device that causes it to cease dispensing water immediately when not in use 

 Applying water to driveways and sidewalks 

 Using water in a fountain or other decorative water feature, except where the water 

is part of a recirculating system 

 Applying water to outdoor landscapes during and within 48 hours after measurable 

rainfall 

 Using potable water to irrigate outside of new construction without drip or 

microspray systems 

 Using potable water on street medians 

 Filling or refilling ornamental lakes or ponds except to sustain existing aquatic life 

Additionally, Schedule 14.1 requires that: 

 Customers must fix leaks within their control within five business days of notification 

 Hotel/motel operators must provide option to not have towels or linens laundered 

daily during a guest’s stay, and must provide clear notice of this option in easy-to-

understand language 
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 Restaurants and other eating and drinking establishments may only serve drinking 

water upon request 

With the approval of the Schedule 14.1 filing, beginning June 1, 2015, individual 
customers in each Cal Water district were provided water budgets based upon their water 
use each month in 2013 minus the state-mandated reduction for the Stockton District of 
20%. If a customer used less than his or her water budget, the unused water was carried 
forward, similar to rollover minutes on a cell phone plan.  Water used in excess of the 
monthly budget was subject to a drought surcharge. The surcharge was discounted for 
customers on Cal Water’s Low-Income Rate Assistance (LIRA) program. To help with 
compliance, the customer’s monthly bill showed his or her water budget for the following 
month. Customers’ water use history back to 2011 and their water budgets were also 
available online beginning in June of 2015. 

Cal Water’s Schedule 14.1 filing is included as Appendix J of this UWMP. 

9.2.2 Metering 

All service connections within the Stockton District are metered.  Meters are read monthly 
and routinely maintained and calibrated.  Customers are billed monthly based on their 
metered water use. 

Cal Water is also piloting automatic meter reading (AMR) and advanced metering 
infrastructure (AMI) in several of its districts. AMI may be used by Cal Water in the future 
to detect and alert households of leaks and other possible problems as well as to provide 
customers with tailored water use information to help them use water more efficiently. 

9.2.3 Conservation pricing 

As an investor owned utility, Cal Water rates and charges are reviewed and authorized by 
the CPUC every three years.  Starting in 2008 Cal Water adopted tiered rate designs for 
single family residential service.  Uniform volumetric rate designs are employed by Cal 
Water for other water service classes.  Current volumetric rates by class of service within 
Stockton District are provided in Table 9-1. 

Table 9-1: Volumetric Water Rates by Class of Service ($/CCF) 

Class of Service 
Tier 1 

(1-9 ccf) 
Tier 2 

(10-20 ccf) 
Tier 3 

(21+ ccf) 
All units 
of water 

Single Family $2.34 $2.54 $2.98   

Non Residential       $2.41 

 
Per the Memorandum of Understanding Regarding Urban Water Conservation in 
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California (MOU), conservation pricing provides economic incentives to customers to use 
water efficiently via a volumetric water rate.  The MOU considers uniform, seasonal, 
tiered (block), and allocation-based rate designs as each being potentially consistent with 
conservation pricing, provided that either (1) 70% or more of total annual revenue is 
derived from the volumetric component of the rate design or (2) the proportion of total 
revenue from the volumetric component of the rate design equals or exceeds the long-
run incremental cost of providing water service, or (3) the utility’s metering technology, 
rate structure, and customer communication programs satisfy various requirements 
specified by the MOU. 

The Stockton District’s rate structure, metering, and customer communication programs 
comply with Option 3 of the Urban MOU’s definition of conservation pricing.  Urban MOU 
BMP compliance reports are provided in Appendix L. 

9.2.4 Public Education and Outreach 

Cal Water’s public outreach program is divided into four components, as follows: 

Residential Customer Assistance – This category provides tailored assistance to 
residential customers through home water surveys and monthly water use reports.  It 
provides assistance to residential customers wanting to reduce their indoor and outdoor 
water uses.  While available to all residential customers, marketing of home water surveys 
is generally focused on high use residential customers. 

Non-Residential Customer Assistance – This category provides tailored assistance to 
commercial customers through commercial water surveys, monthly landscape reports to 
large landscape customers, and large landscape water use surveys.  It provides assistance 
to commercial customers wanting to reduce their use of water for sanitation, hygiene, 
process, and landscape purposes. 

Public Information and School Education – Cal Water’s public information program 
provides general information on the need for and value and methods of water 
conservation through multiple media outlets, including its website, direct mail, external 
print media, and radio.  Cal Water’s school education program includes the Cal Water 
H2O Challenge, a project-based learning competition for grades 4-6, Cal Water Town, an 
interactive online learning tool, and general information and learning materials for 
students and teachers. 

Rebate Program Information and Marketing – Through its website, bill inserts, 
newsletters, and radio and print media, Cal Water advertises and markets a variety of 
conservation rebate programs, including rebate programs for high-efficiency toilets, 
urinals, and clothes washers, and irrigation equipment and landscape efficiency 
improvements. 
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9.2.5 Programs to Assess and Manage Distribution System Real Loss 

Per the MOU, Cal Water annually quantifies the district’s volume of apparent and real 
water loss.  Cal Water’s conservation staff have received training in the AWWA water 
audit method and component analysis process and have completed water balances for 
each Cal Water district using AWWA’s water audit software.  For the five-year period 
2011-2015, apparent and real water loss in the Stockton District averaged 1,892 AF, or 
approximately 7 percent of total production. 

In addition to its routine and planned system maintenance and water loss reporting, Cal 
Water is planning to implement a lift-and-shift sonic data logger leak detection program 
in the District starting in 2017.  The lift-and-shift program will survey up to one-third of 
main miles annually in three shifts.  Each leak detection shift will last approximately 80 
days.  Lift-and-shift sonic data logging technology will enable Cal Water to quickly and 
efficiently locate leaks in one part of the water distribution network and then redeploy 
the equipment to another part of the network.  Staff will review sound files from the 
loggers for potential leak warnings and discuss this information with District 
management, who can then assign work orders for repair crews to investigate and repair 
leaks. Cal Water conservatively estimates the lift-and-shift program will reduce real water 
loss in the District by up to 333 AFY – enough water for about 1,000 households. 
Additional potential benefits of the program include reduced excavation of streets, less 
staff overtime spent responding to and repairing catastrophic main breaks, and 
improvement to the best management practices of the valve maintenance program. This 
program was submitted as part of Cal Water’s 2015 General Rate Case with the CPUC and 
is subject to CPUC approval prior to implementing. 

9.2.6 Water Conservation Program Coordination and Staffing Support 

Because of its status as an investor owned utility, conservation program staffing positions 
must be approved by the CPUC through its General Rate Case every three years. Currently 
authorized conservation program staffing consists of five full-time positions, which 
include: 

 One Conservation Program Manager 

 One Conservation Program Analyst 

 One Landscape Program Analyst 

 Two Conservation Program Coordinators 

These five staff positions manage all aspects of Cal Water’s conservation programs 
deployed across 24 separate districts serving a combined population of about 2 million 
through 470,000 service connections.  Staffing constraints have been one of the primary 
challenges Cal Water has faced in expanding the scope and reach of its conservation 
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programs throughout its service districts. To ensure adequate management and oversight 
of the expansion and utilization of its conservation programs, Cal Water is proposing in 
its current General Rate Case to add three additional Conservation Program Coordinator 
positions. Proposed staffing is summarized in Table 9-2. If approved, total staffing level 
would increase from 5 to 8 FTE positions.  While this would still be below the average for 
conservation programs of similar size and scope operated by other water utilities, it would 
be a substantial improvement over Cal Water’s current conservation program staffing 
levels. 

Table 9-2: Planned Conservation Program Staffing 

Staff Position Responsibilities Position Status 

Conservation Program 
Manager 

Long-term program planning and 
implementation; program budgeting 
and oversight; staff oversight and 
management; contracting and 
oversight of outside services 

Existing 

Conservation Program 
Coordinator 

Management and oversight of 
conservation programs in Cal Water 
districts 

2 Existing 
3 Proposed 

Conservation Program Analyst Program analysis and reporting, 
including but not limited to 
preparation of reports related to CPUC 
requirements, urban water 
management plans, BMP compliance 
reports, and SB X7-7 compliance 
reports 

Existing 

Landscape Program Analyst Analysis and tracking of landscape 
program implementation and 
performance; coordination of 
landscape program rollouts; GIS/GPS 
management; assist regional 
conservation program coordinators 
with management/oversight of 
landscape programs 

Existing 

9.2.7 Other Demand Management Measures 

In addition to the DMM programs described above, Cal Water operates rebate, give-away, 
and direct installation programs aimed at plumbing fixture replacement and irrigation 
equipment and landscape efficiency improvements. Following are brief descriptions of 
each of these DMMs. 
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MaP Premium and Non-Premium Toilet Replacement – This program replaces old toilets 
with MaP certified high-efficiency toilets. Financial rebates, direct installation, and direct 
distribution are used to deliver toilets to customers.  For residential customers, MaP 
premium certified toilets which have greater water savings potential are eligible for a 
$100 rebate while the rebate for MaP non-premium toilets is $50.  For commercial 
customers, a rebate of $100 is available for valve-type toilets flushing 1.28 gallons or less 
and EPA WaterSense labeled tank-type toilets. Cal Water centrally administers the 
program. This program is available to all residential and non-residential customers. Cal 
Water markets the program through direct mail, print media, bill stuffers, and its website. 
Where advantageous, Cal Water partners with local or regional agencies and community 
organizations to offer the program. 

Urinal Valve and Bowl Replacement – This program replaces old urinals with high-
efficiency urinals meeting the new 0.125 gallon per flush water use standard adopted by 
the California Energy Commission in April 2015.  Financial rebates of up to $150 are 
available to customers. The program targets offices and public buildings receiving 
significant foot traffic. Cal Water centrally administers the program. While this program 
is available to all non-residential customers, marketing focuses on prime targets, such as 
restaurants and high-density office buildings. Cal Water markets the program through 
direct mail, print media, bill stuffers, and its website.  

Clothes Washer Replacement – This program provides customer rebates up to $150 for 
residential and up to $200 for non-residential high-efficiency clothes washers. The 
program targets single-family households, multi-family units, multi-family common 
laundry areas, and commercial coin-op laundries. Cal Water centrally administers the 
program, and markets the program through direct mail, print media, bill stuffers, and its 
website. This program is available to all residential and non-residential customers. Where 
advantageous, Cal Water partners with local or regional agencies to offer the program. 

Residential Conservation Kit Distribution – This program offers Cal Water residential 
customers conservation kits featuring a range of water-saving plumbing retrofit fixtures. 
Kits are available at no charge to customers, who can request them via Cal Water’s 
website, via mail, or by contacting or visiting their district. Each kit includes the following 
items: high-efficiency showerheads, kitchen faucet aerator, bathroom faucet aerators, 
full-stop hose nozzle, and toilet leak detection tablets. Cal Water centrally administers 
this program as part of a company-wide program operated in each of its districts. This 
program is available to all residential customers. Cal Water markets the program through 
direct mail, print media, bill stuffers, and through its website. 

Smart Controllers Rebates/Vouchers – This program targets residential and non-
residential customers with high landscape water use. The program offers financial 
incentives up to $125 for residential controllers and up to $25 per station for commercial-
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grade controllers to either the customer or contractor for proper installation of the Smart 
Controller at customer sites. The landscape contractor has the direct relationship with 
customers and is typically the entity customers listen to when making landscape and 
irrigation decisions. The program educates contractors about the customer benefits of 
Smart Controllers along with proper installation of the devices. This program is offered to 
all residential and non-residential customers. Cal Water markets the program through 
direct mail, print media, bill stuffers, and its website. 

High Efficiency Irrigation Nozzle Web Vouchers/Rebates – Water efficient sprinkler 
nozzles (popup and rotating) and integrated pressure-regulated spray bodies use 
significantly less water than a standard sprinkler head by distributing water more slowly 
and uniformly to the landscape. In addition to reducing water use, water directed from 
these nozzles reduces run‐off onto streets and sidewalks with a more directed flow. 
Customers are able to obtain the nozzles and spray bodies either directly through Cal 
Water or via a web-voucher program. Restrictions on the number of nozzles individual 
customers may receive vary by customer class and/or landscape size. Cal Water centrally 
administers this program as part of a company-wide program operated in most of its 
districts. 

Turf Buy-Back – This program offers customers a $1 per square foot rebate to replace turf 
with qualified drought-tolerant landscaping.  Customer applications are screened to 
ensure program requirements are met, including before and after photos of the 
retrofitted landscape area.  Turf replacement rebates were offered in a subset of Cal 
Water districts starting in 2014 and offered across all districts starting in 2015 as a drought 
response measure. Governor Brown’s Executive Order B-29-15 calls on the Department 
of Water Resources to lead a statewide initiative, in partnership with local agencies, to 
replace 50 million square feet of lawns and ornamental turf with drought tolerant 
landscapes. 

Table 9-3 summarizes the DMMs currently available to Stockton District customers. 
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Table 9-3: Cal Water DMMs Available to Stockton District Customers 

1. Plumbing Fixture Replacement Customer Class Eligibility 

Rebates SFR MFR COM 

MaP Premium Toilet    

MaP Non-Premium Toilet    

Urinal Bowl & Valve (< 0.125 gal)      

Clothes Washer (In Unit)     

Clothes Washer (Commercial)     

Direct Install 

MaP Premium Toilet    

MaP Non-Premium Toilet      

Urinal Valve (< 0.125 gal)      

Direct Distribution 

MaP Premium Toilet     

Conservation Kits (showerheads, aerators)    

2. Irrigation Equipment/Landscape Upgrades 

Rebates/Vouchers 

Smart Irrigation Controller    

High Efficiency Irrigation Popup Nozzle    

High Efficiency Irrigation Rotating Nozzle    

High Efficiency Irrigation Spray Body    

Turf Buy-Back    

Direct Distribution 

Smart Irrigation Controller     

3. Residential Customer Assistance 

Residential Water Survey     

4. Non-Residential Customer Assistance  

Commercial Water Use Surveys      

Monthly Water Use Report      

Large Landscape Water Use Survey      

 Note: MaP Premium toilets: flush vol <= 1.1 gallons; MaP Non-Premium: flush vol <= 1.28 
gallons. 
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9.3 Implementation over the Past Five Years 

Implementation of customer DMMs over the past five years is summarized in Table 9-4.  
Estimated annual and cumulative water savings from customer DMM implementation is 
shown in the last row of the table. The water savings estimates are only for the customer 
DMMs listed in Table 9-3.  They do not include water savings from water waste prevention 
ordinances, conservation pricing, general public information, or distribution system water 
loss management DMMs.  Estimated water savings shown in Table 9-4 were calculated 
with the Alliance for Water Efficiency’s Water Conservation Tracking Model. 

Significant additional reductions in water demand were achieved in 2015 in response to 
the District’s drought response measures, including its public information campaigns to 
save water and its Schedule 14.1 water use restrictions, water budgets, and drought 
surcharges that went into effect June 1, 2015. Relative to its 2013 reference year under 
the State Board’s Emergency Regulation for Statewide Urban Water Conservation, water 
demand between June and December 2015 decreased by 23.8 percent. Per capita potable 
water use in 2015 was 116 GPCD compared to the District’s SB X7-7 2015 interim water 
use target of 174 GPCD.   

Table 9-4: Implementation of Customer DMMs: 2011-2015 

1. Plumbing Fixture Replacement 2011 – 2015 Total Average Annual 

Toilets & Urinals (number distributed) 3,369 674 

Clothes Washers (number distributed) 304 61 

Conservation Kits (number distributed) 5,933 1,187 

2. Irrigation Equipment/Landscape Upgrades 

Smart Controllers (number distributed) 19 4 

Nozzles & Spray Bodies (number distributed) 7,441 1,488 

Turf Buy-Back (sq ft removed) 7,156 1,431 

3. Residential Customer Assistance 

Surveys/Audits (homes receiving) 352 70 

4. Non-Residential Customer Assistance 

Surveys/Audits (sites receiving) 11 2 

Large Landscape Reports (sites receiving) 446 89 

Estimated Water Savings (AF) 616 123 

Note: Estimated water savings shown in the table are only for the 2011-2015 period. Water 

savings from customer DMMs implemented between 2011 and 2015 will continue after 2015 

and last for the useful life of each DMM.  

 
Annual expenditure for implementation of customer DMMs over the past five years is 
summarized in Table 9-5. The table highlights expenditures from 2011 through 2015 for 
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administrative, research, planning, program, and public information and school 
education. 

Table 9-5: Annual DMM Expenditure: 2011-2015 

Expenditure Category 2011 – 2015 Total Average Annual 

Admin, R&D, planning $339,457 $67,891 

Program expenditures & incentives $1,781,390 $356,278 

Public information & school education $278,354 $55,671 

Total $2,399,201 $479,840 

9.4 Planned Implementation to Achieve Water Use Targets 

Planned implementation of customer and water loss management DMMs for the period 
2016 to 2020 are summarized in Table 9-6. Estimated annual and cumulative water 
savings from customer and water loss management DMM implementation is shown in 
the last two rows of the table. The water savings estimates are only for the customer 
DMMs listed in Table 9-3 plus the leak detection program Cal Water has proposed to start 
in 2017.  They do not include potential water savings from water waste prevention 
ordinances, conservation pricing, or general public information and school education 
DMMs.  Estimated water savings shown in Table 9-6 were calculated with the Alliance for 
Water Efficiency’s Water Conservation Tracking Model. 

In addition to the DMMs shown in Table 9-6, Cal Water will continue to fully implement 
the water loss ordinance, metering, conservation pricing, public outreach, and 
conservation program coordination and staffing support DMMs described previously. 

Annual expenditure for DMM implementation in the Stockton District, including pro-rated 
staffing costs, is expected to average $0.53 million.  Cumulative expenditure for DMM 
implementation for the period 2016-2020 is expected to total $2.64 million. Of this total, 
approximately 35% is earmarked for plumbing fixture, irrigation equipment, and 
landscape efficiency upgrades; 21% is earmarked for public information and school 
education programs; 15% is earmarked for distribution system water loss management; 
12% is earmarked for site surveys/audits and customer water use reports; and 18% is 
earmarked for administrative and labor costs. 

Because Cal Water is an investor-owned utility, the planned programs and corresponding 
expenditures for the next five years are subject to CPUC review and approval. The amount 
of program implementation for 2016 shown in Table 9-6 is what was approved in Cal 
Water’s last General Rate Case.  The amounts of program implementation for 2017-2019 
are what Cal Water has proposed in its current General Rate Case. Conservation programs 
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and budgets for 2020 will be determined by the subsequent General Rate Case.  However, 
the amounts shown for 2020 in Table 9-6 are consistent with the amounts recommended 
in Cal Water’s current Conservation Master Plan (see Appendix L). 

Table 9-6: Planned Implementation of Customer and 

Water Loss Management DMMs: 2016-2020 

1. Plumbing Fixture Replacement 2016 2017 2018 2019 2020 

Toilets & Urinals (number distributed) 298 318 318 318 318 

Clothes Washers (number distributed) 45 10 10 10 10 

Conservation Kits (number distributed) 8 400 400 400 400 

2. Irrigation Equipment/Landscape Upgrades 

Smart Controllers (number distributed) 15 7 7 7 7 

Nozzles & Spray Bodies (number distributed) 16,765 5,000 5,000 5,000 5,000 

Turf Buy-Back (sq ft removed) 50,000 50,000 50,000 50,000 50,000 

3. Residential Customer Assistance 

Monthly home water reports (homes receiving) 9,433 9,433 9,433 9,433 9,433 

Surveys/Audits (homes receiving) 275 150 150 150 150 

4. Non-Residential Customer Assistance 

Surveys/Audits (sites receiving) 2 2 2 2 2 

Large Landscape Reports (sites receiving) 18 18 18 18 18 

5. Water Loss Management 

Leak Detection (miles of main) 0 91 137 183 183 

Estimated Annual Water Savings (AFY) 216 413 526 637 664 

Cumulative Water Savings (AF) 216 629 1,155 1,792 2,456 

 
Cal Water puts all proposed conservation programs through a rigorous benefit-cost 
analysis as part of a comprehensive program review and assessment process.  The 
benefit-cost analysis yields information on expected water savings over the useful life of 
each DMM, cost of water savings, and avoided water supply cost of water savings.  Results 
are used to rank programs in terms of cost-effectiveness, calculate the overall program 
unit cost of saved water and program benefit-cost ratio for each district, and develop 
district conservation budgets.  The proposed DMMs for the Stockton District have an 
overall program unit cost of saved water of $454/AF (in 2015 dollars) and a benefit-cost 
ratio of 0.5. The low benefit-cost ratio is due to the fact that Stockton District can supply 
new customer demand with groundwater wells that have low marginal pumping costs.  
However, because of declining groundwater levels in the region and future 
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implementation of the Sustainable Groundwater Management Act, Cal Water is pursuing 
strategies, including investment in conservation, to reduce dependence on regional 
groundwater resources. 

Projected SB X7-7 compliance water use for Stockton District in 2020 under planned levels 
of DMM implementation is 152 GPCD compared to its target water use of 165 GPCD.  
Therefore, the District is projected to be in compliance with SB X7-7 in 2020. 

9.5 Members of the California Urban Water Conservation Council 

Cal Water is a member of the California Urban Water Conservation Council (CUWCC). 
CUWCC members have the option of submitting their 2013–2014 Best Management 
Practice (BMP) annual reports in lieu of, or in addition to, describing the DMMs in their 
UWMP (CWC 10631). The BMP annual reports for the Stockton District are provided in 
Appendix L. 
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Section 8 

Demand Management Measures 
The City conducts an ongoing water conservation program.  The City is committed to implementing 
water conservation measures for all customer sectors.  This section provides narrative descriptions 
addressing the nature and extent of each demand management measure (DMM) implemented over 
the past five years, from 2010 through 2015, as well as the City’s planned implementation of each 
conservation measure.  The City is a signatory to the California Urban Water Conservation Council 
(CUWCC) Memorandum of Understanding.   

8.1 Water Waste Prohibition 
The City’s Municipal Code, Chapter 13.28 (Appendix G) is dedicated for water conservation and 
restricts certain uses of water, as described in Section 7.  The restrictions are enforceable per the 
Municipal Code 13.28.090 and are enforced by the COSMUD.   

Planned Implementation:  The implementation of this DMM is ongoing.  The City will continue to 
enforce this regulation.  The City routinely reviews and updates its water conservation ordinance. 

Method to Estimate Expected Water Savings:  Water savings from this program cannot be directly 
quantified.  Water waste complaints and violations are received and investigated by COSMUD staff 
and addressed via door hangers and/or direct contact in person or via telephone with tenants and 
property owners.  Complaints and violations are opened, tracked, and closed in the COSMUD 
Monthly Operations and Maintenance Report. 

8.2 Metering 
The entire City water service area is fully metered and all connections are billed based on the volume 
of water used.  The City became fully metered in 1954.  In addition, customers are classified by 
meter type including single-family residential, multi-family residential, commercial, institutional, 
industrial, and landscape irrigation accounts.  

Planned Implementation:  This DMM is fully implemented and the City will continue to install and 
read meters on all new services. 

Methods to Estimate Expected Water Savings:  Meters allow the City to track customer water use 
and compare current use to historic data. Since the City is fully metered no additional water savings 
will be realized. 

8.3 Conservation Pricing 
The City has a uniform rate structure.  The City’s Water Fee Schedule is provided in Appendix H.  The 
City’s water conservation ordinance allows the City to raise water prices during declared water 
emergencies.  The City is in the process of developing a drought rate structure. 

Planned Implementation:  The implementation of this DMM is ongoing.  The City plans to continue 
implementing its uniform rate structure.  The Water Fee Schedule is in place and effective beginning 
July 1, 2015 and is adjusted annually July 1 in accordance with the approved rate increases and/or 
cost of living adjustments.  
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Methods to Estimate Expected Water Savings:  Effectiveness of this DMM is evaluated by 
comparison of the City’s water use prior to and following the implementation of conservation pricing.   

8.4 Public Education and Outreach 
The City provides water conservation information as part of COSMUD’s outreach program.  The 
current 2015/2016 budget for the City’s public information programs is $519,080, which includes 
labor, program, and advertising.  The public information program includes print and web-based 
publications, monthly bill inserts, and public outreach events.   

The City includes water conservation tips and information in the City’s monthly utility bill newsletter, 
Stockton Water News, which is mailed to all COSMUD water customers.  Water conservation is 
featured in the May issue of Stockton Water News as part of Water Awareness Month.  City staff also 
provides an update on the City’s water supply to the City’s Water Advisory Group, Council Water 
Committee, and City Council.  This report provides information regarding anticipated water supplies 
and provides an overview of the COSMUD water use and conservation programs.   

The City is a United States Environmental Protection Agency (USEPA) WATERSense Partner and is 
able to utilize available promotion materials and actively promotes USEPA’s Fix a Leak Week every 
year.  

The City provides water conservation education as part of the community and school outreach 
program through their participation in SAWS.  SAWS water conservation materials are included with 
teacher packets for classroom presentations and are discussed during classroom programs.  The 
City participates with SAWS to develop and implement a water education program for public and 
private schools within its service area.  The SAWS group believes that providing water education in 
elementary and secondary schools is highly effective in reaching the public at large because young 
children are apt to share the lessons they learn in class with their parents, siblings, and extended 
families.   

Educational materials, pamphlets, and guidance to classroom activities are available to schools and 
the public to highlight the value of water and ways to conserve.  SAWS’s Water Conservation Program 
reaches approximately 28,000 K-6 grade students annually and has an outreach budget of 
$217,000.  The program provides outreach in various formats including: a large assembly program, 
in-class presentations, after-school programs, booths at festivals and community events, and various 
workshops.  Examples of materials used in public education programs are included in Appendix I. 

Water conservation outreach literature is also distributed at community events such as Family Day in 
the Park, Black Family Day, Cinco de Mayo, State of the City, and the annual Earth Day Festival.  
Water conservation literature is also distributed throughout City departments and to various 
community centers and libraries.  The public can access water conservation information on the 
COSMUD section of the City’s web page at: 

http://www.stocktongov.com/government/departments/municipalUtilities/utilWaterCon.html 

The City’s website offers water wise landscaping resources, tips, and virtual tours and photo galleries 
of local low-water use gardens.  This information can be found at 
http://www.stockton.watersavingplants.com/. 

Planned Implementation:  The City’s public information and school education program is an ongoing, 
annual program.  The City will continue to provide water conservation materials as part of its 
community and school outreach programs, as well as continue to work cooperatively with SAWS to 
develop and distribute water conservation information to K-6 grade students in public and private 
schools.  The City will continue to coordinate and schedule community events and develop hands-on 
activities for events.  The City will continue to promote the water conservation program at events 

http://www.stocktongov.com/government/departments/municipalUtilities/utilWaterCon.html
http://www.stockton.watersavingplants.com/
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including Family Day, Black Family Day, Cinco de Mayo, Earth Day, Recycling Exposition (REXPO), 
Senior Day, National Night Out, Stockton Ports Educational Days, and State of the City.  The following 
is a list of additional new or ongoing activities planned for implementation. 
• Track and record event attendance and “impressions” 
• Maintain current program information on website 
• Assist with development and implementation of annual Water Awareness Month Media 

Campaign 
• Coordinate annual activities associated with Fix a Leak Week  
• Development of promotional materials 
• Create messaging for twelve utility bill insert 
• Create public service announcements 
• Maintain Water Conservation Hotline 
• Maintain current information on “phone tree” 
• Retrieve and reply to messages/requests for information 
• Participate in market research to refine conservation message 
• Maintain four water conservation related updates to website 
• Maintain City’s Waterwise Landscaping website 

The City plans to maintain and create new promotional partner opportunities.  They will provide 
annual reporting for the USEPA WaterSense program. 

Methods to Estimate Expected Water Savings:  The City provides residents with an 866-STOKWTR 
number where they can call and report water wasters as well as request information.  The City works 
cooperatively with SAWS to develop teacher and student surveys to measure the effectiveness of the 
outreach campaign.  All comments are tracked and programmatic adjustments are made base on 
the information received.  The City has no method to quantify water conservation savings directly as 
a result of this DMM. 

8.5 Programs to Assess and Manage COSMUD Distribution System 
Real Loss 

The COSMUD has a continuous distribution system water audit program in place.  Ongoing analysis 
of water loss is one of the most effective means to achieve conservation by reducing leaks from the 
system. COSMUD currently documents unmetered consumption in its Monthly Operations and 
Maintenance Report.   

All water meter leaks, service line, main break and manifold leaks are reported to the City by 
customers calling in or by a system generated work order. All leaks/breaks are documented in the 
City’s Computerized Maintenance Management System (CMMS). Information documented includes: 
date and time of reported leak, name of person responding to the call, type of leak, work done, 
customer side or city leak, and time to complete. Also documented is any communication with the 
customer.  All meter leaks and emergency breaks are repaired the same day they are reported. Non-
emergency service line and main breaks are usually held until a 48 hour Underground Service Alert 
is completed. Numbers from main and service line breaks are obtained by taking the line size, 
duration of the leak, and volume of water leaking to estimate total water loss. Meter leak water loss 
values are estimated based on the volume of water found and duration of the leak. 

Once a year, the City flushes the system through fire hydrants. The time spent flushing is 
documented in the CMMS. Hard copies of each hydrant flushed and how long it was flushed are kept 
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as records. Water loss numbers are calculated by volume of water being flushed and time flushed 
multiplied by the number of hydrants flushed. City fire flow tests, commercial and residential 
construction usage, and equipment testing are sources of water loss that are estimated based on 
the number of tests performed and number of new construction sites. Street sweeping water usage 
is documented on hard copies and calculated by size of tank, number of street sweepers, and load 
counts. 

Planned Implementation:  This DMM is currently being implemented and will continue to be 
implemented as part of COSMUD’s ongoing operations and maintenance program. 

Methods to Estimate Expected Water Savings:  The total amount of water conserved over the five-
year period by implementing this DMM is directly related to the percentage of unaccounted for water 
loss leaving the system. The City is committed to maintaining an average of 8 percent or less 
unaccounted for water during the reporting period. 

8.6 Water Conservation Program Coordination and Staffing Support 
The City’s Water Resources Program Manager currently serves part-time as the City’s Water 
Conservation Coordinator. The Conservation Coordinator establishes an annual program budget 
based on available funding and resources. Program accomplishments are highlighted and 
corresponding goals are established for the upcoming year.  

Planned Implementation:  The implementation of this DMM is ongoing.  The City plans on hiring a 
full time conservation coordinator in the future.  The City’s water conservation staff updates the 
monthly operations and maintenance report (MOMR) on a monthly basis, and reports to the CUWCC 
and USEPA annually. 

Methods to Estimate Expected Water Savings:  Water savings from this DMM cannot be directly 
quantified.  Effectiveness of this DMM will be evaluated by the success of the City’s water 
conservation program. 

8.7 Other Demand Management Measures 
The City implements other residential and non-residential demand management measures as 
described in this section.  

8.7.1 Water Survey Programs for Single Family Residential and Multi-Family 
Residential Customers 

Until May 2010, the City offered complimentary water use surveys for single and multi-family 
residential customers. Surveys were conducted by City staff certified as AWWA Water Use Efficiency 
Practitioners, covering indoor and outdoor water uses. Due to limited staff resources, the City has 
developed and implemented a self-performed water use survey modeled after the City of Santa 
Rosa. 

Surveys consist of water use evaluation for appliances, such as dishwashers, washing machines, 
toilets, and faucets. Landscape and irrigation systems are evaluated as a part of the outdoor water 
use survey and the customer’s water meter is observed to ensure no leaks are occurring. Following 
completion of the survey, customers are provided a low-flow water use efficiency kit. 

The City first implemented water surveys for single and multi-family residential customers in May 
2009. This program is still being implemented and will continue to be implemented.  The City will 
continue to serve as a liaison with Water Field Office staff performing in-home surveys.  They will 
track and record water savings from self-certification surveys, coordinate with public on distribution 
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and receipt of self-certification surveys, and track and record the estimated water savings from 
surveys. 

8.7.2 Residential Plumbing Retrofit 
The City offers and promotes low-flow water use efficiency kits through distribution at community 
events, after completion of water surveys, via the City website, through 866-STOKWTR, as well as 
advertising through utility bill inserts. The low-flow water use efficiency kit includes the following 
items: (2) 1.5 gallons per minute (gpm) low-flow shower head(s), a 1.5 gpm kitchen aerator, (2) 1.0 
gpm bathroom aerators, toilet flapper(s), a metal garden hose nozzle, shower timer, landscape 
moisture meter, and a 2.5 gallon water bucket. 

The City has been distributing low-flow water use efficiency kits, in various forms, for a number of 
years back to 1990. However, distribution and tracking of the kits described above commenced in 
2009 and continues. The City will continue to offer low-flow water use efficiency kits during the 
reporting period and the City will continue to track number of kits offered and compare the total 
water usage for customers before and after kits are received. 

The City will continue to manage and maintain the device inventory.  The City will coordinate with the 
program manager on purchasing new and replacement items to fit the program needs.  The City will 
continue to track and record the distribution and associated water savings estimated for this 
program.  The City will continue to coordinate with customers and contractors on products and 
installation, distribute customer satisfaction surveys, and track and record associated estimate 
water savings.  Implementation of this measure is supported by the City’s Climate Action Plan (ICF 
International, 2014), which calls to promote water efficiency for existing development. 

8.7.3 Conservation Programs for Commercial, Industrial, and Institutional Accounts 
The City promotes water conservation to its CII users by charging users by volume of wastewater 
discharged from their facility in addition to charging CII users per a uniform water rate structure. 
Beginning in 2010, the City started offering a high efficiency toilet (HET) Direct Install Program for CII 
customers. The program covers the cost of the installation and hardware. CII customers may select a 
pre-approved plumbing contractor for the installation. The approved budget for the HET Direct Install 
Program is $150,000. To date, 411 HETs have been installed for approximately 64 CII customers. 

In addition, the City, as part of SAWS, participates as part of the Greater Stockton Chamber of 
Commerce’s REACON (Recycling, Energy and Conservation) Program and makes periodic visits to CII 
customers to conduct water use evaluations as a way to assist businesses with reducing their costs 
of doing business and at the same time, promote environmental stewardship via water conservation 
practices.  The City will continue to attend REACON visits to Stockton service area businesses and 
conduct water use evaluations.  The City will also continue to work with Chamber of Commerce and 
certified Water Field Office staff to complete water use surveys for Green Business Certifications. 

The City will continue to coordinate the completion of permission and release forms with customers, 
coordinate installs with plumbing contractors, update the approved plumbing contractor list per 
Directive (advertising, meetings, contracts), distribute customer satisfaction surveys, and track and 
record associated water savings. 

8.7.4 Landscape Conservation Programs and Incentives 
The City’s landscape conservation program consists of implementing a model water efficient 
landscape program and a large landscape water use management program. 
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8.7.4.1 Model Water Efficient Landscape Program 

The City will implement a City Water Efficient Landscape Ordinance.  This is supported by the City’s 
Climate Action Plan (ICF International, 2014), which lists promotion of the use of water efficient 
landscaping as a supporting action.  City staff will work with other City Departments (Community 
Development Department and Utility Billing) to obtain and track information received during the 
permitting process to develop and track water budgets.  The City will transmit model water efficient 
landscape ordinance (MWELO) information obtained during the permit process to Cal Water.  The 
City will also develop a mechanism to establish water budgets for landscape customers before 
installation of MWELO landscapes. 

8.7.4.2 Water Conservation Program for Large Landscape Users 

The City will develop and implement a pilot program for Home Owners Associations and other large 
water users whereby they can track and manage their monthly water use on-line via Landscape 
Water Use Reports. 

8.8 Planned Implementation to Achieve Water Use Targets 
The City’s active water conservation program should be tailored to enable the City to meet demands 
at a desired level in conjunction with what is expected to be realized from passive savings.  For this 
UWMP analysis, it is assumed that the City’s conservation program is designed at a minimum to 
enable the City to meet its SB X7-7 per capita target of 165 GPCD (Section 4).  Because it is 
projected that the City will realize an increasing reduction in single family, multi-family and 
commercial water use from passive saving described in Section 3.3.1, the City’s active water 
conservation program, at a minimum would make up the difference between the City’s water 
demand based on meeting the GPCD target minus what is expected from the projected increasing 
passive savings.  This City’s minimum required conservation program savings to meet the GPCD 
target ranges from approximately 1,300 ac-ft/yr in 2020 down to zero minimum water conservation 
program savings by 2040.  In addition to the DMMs the City plans to implement, described earlier in 
this section, there are a variety of conservation activities the City can implement to meet this 
minimum savings goal, described as follows. 
• Improve COSMUD operations – Reducing water loss through operational activities is an area 

where water agencies can conserve water without relying on customer participation.  In 2015 
the City’s water losses (water sales minus water production) were approximately 6.5 percent of 
total production.  This is due in part to the City delaying operational activities such as system 
flushing and fire flow testing.  This is also due in part to a higher response rate to system leak 
reports.  It is not expected that the City would maintain water losses at this low level into the 
future.  Water projections in this UWMP are based on 8 percent water loss in normal years.  
However, the City may be able to reduce the normal year water loss percentage into the future 
by further examining the activities implemented during 2015 compared to normal year activities 
to identify actions that might continue the water losses at a lower level than 8 percent in normal 
years.  Continuing or increasing the City’s water distribution leak detection and repair program 
can help reduce water losses.  Some cities like the City of Davis and City of Santa Barbara are 
currently implementing or considering implementing use of a flushing truck, such as NO-DES, to 
recapture water main flushing water through the use of a NO-DES truck that utilizes a filtering 
system, large pump, and hoses.  The unit accesses the City’s water system through a fire 
hydrant, circulates water through the filters, and sends the clean water back into the system via 
a second hydrant.  No water is flushed to waste in the street. 

• Target large water users – Rather than a blanket conservation program aimed at all customers, 
the City could target COSMUD’s large water users within each customer category.  Because the 
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City is fully metered, high water use customers within each customer category could be targeted.  
The City could also evaluate customer water usage by customer category compared to water use 
in the same customer category as for other water agencies.  By utilizing available water use 
information, the City can focus efforts on high water users that will result in higher water savings.  
Monthly or seasonal (winter/summer) water use for large water users should be reviewed to 
determine if changes in water use should be due to higher outdoor (summer) or higher 
indoor(winter) than the average seasonal usage.  Pre-drought and drought water usage could be 
evaluated to determine which customers resulted in a large decrease in water use. These 
customers should be evaluated to determine the cause of their reduced water usage. 

• Target outdoor water use – In normal years outdoor water use is a large percentage of overall 
water use.  Outdoor residential water conservation programs that have proved successful in 
terms of continuing decreased water use for other water agencies such as City of Roseville 
include residential irrigation efficiency rebates and residential Smart Timers programs.  Higher 
water savings are likely to result from programs that support implementation of permanent 
solutions (i.e. turf removal or modification) and depend less on participant behavior.   As 
discussed above, targeting the larger water users for this type of program will result in more 
water savings.  In conjunction with targeting the higher water users, customers could also be 
potentially targeted based on landscape size. 
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SAWS Water Education Program Annual Report Summary 

School Year: 2017/2018 

August 1, 2017 through July 31, 2018 

 

This report presents an update on activities related to implementation of the Stockton Area Water 

Suppliers (SAWS) Water Education Program in the 2017/2018 school year. The report includes a 

summary of the year’s outreach effort, the data and statistics resulting from that outreach effort, a 

description of the presentations offered to educators by the SAWS Water Education Program, 

and participant feedback. 

In the 2017/2018 school year, the SAWS Water Education Program continued to serve 

elementary/middle school classrooms and after school programs within the four school districts 

that serve Stockton. As part of a comprehensive outreach effort, the SAWS Water Education 

Program also participated in numerous youth-oriented special events in San Joaquin County, 

including three AgVenture events, school farm days, Stockton’s Earth Day Festival and a variety 

of other local events and gatherings.  

In the 2017/2018 school year, the SAWS Water Education Program offered six grade-level 

specific in-class presentations and an after-school program. This year, the SAWS Water 

Education Program reached 22,438 students and citizens through a variety of in-class, event and 

after school programs, and 2,725 students through the Zun Zun school-wide assembly program, 

for a total of 25,163 participants. 

Effectively Promoting Water Awareness and Conservation 

Our educators strive to make students aware that while California’s drought restrictions have 

been eased, wise water use is still necessary; a couple of wet winters will not solve California’s 

water dilemma. Through our outreach, we hope to make our future citizens and leaders 

understand that, due to our dry climate, storage issues and population growth, water will 

continue to be a very important issue in the state, and we must all be prepared to make water 

conservation a way of life. 
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During the extreme drought years, state outreach and media messaging put an emphasis on water 

conservation in California, and that emphasis provided tangible evidence of the effectiveness of 

outreach programs like ours. Stockton was one of the most successful cities in the state when it 

came to implementing conservation measures during the drought, reducing water use by nearly 

30 percent. This success may be attributable, at least in part, to the SAWS Water Education 

Program. For over a decade, the water suppliers have funded multi-faceted outreach in our 

communities, reaching thousands of students and citizens every year. Since its inception in 2005, 

the program has reached over 300,000 people through classroom presentations and public, youth-

oriented events. Many of the students we have worked with over the years are now adults with a 

heightened awareness of the importance of our water resources because they participated in our 

programs when they were forming life-long habits in their youth. These are the people that 

buckled down and conserved water during the drought. 

Is Stockton’s impressive success in meeting and exceeding water conservation goals 

evidence of the success the SAWS agencies have had informing the public and 

changing their water use habits? It’s certainly possible! And it seems like a logical 

way to measure success.   

We have found that the students and teachers we visit are drought aware. When asked “What’s 

going on with California’s water?” participants in the Water Education Program are eager to 

share their knowledge; even Kindergarteners we visit know about the drought, and they are often 

able to define the meaning of the word and the source of the problem. While media messaging 

may be responsible for the heightened water awareness in our communities, our presentations 

take students to the next level, reinforcing the conservation message and providing insight into 

water as an important and valuable resource. Our programs address the learning standards that 

relate to water for every grade level: the water cycle, weather, ecosystems, water’s three states of 

matter, the scientific properties of water, current and historic water use in California, water 

conveyance/distribution systems and environmental awareness. And we enhance learning with a 

variety of hands-on activities that make the lessons fun and memorable.  
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A summary of 2017/2018 Program highlights: 

• The SAWS Water Education Program visited 66 Stockton area schools/event venues, 

presenting or staffing a booth in 354 classrooms/events for 22,538 students and 

citizens. 

• On behalf of SAWS, Kristin Coon Consulting contracted with Zun Zun, an 

environmental education assembly program, to perform nine “Water Beat” assemblies 

in five Stockton area schools, reaching 2,725 students. 

• The SAWS Water Education Program participated in a variety of local, youth-

oriented special events and promotional programs, including: 

o San Joaquin County AgVenture Events (Three venues: South County, 

Stockton & Lodi) 

o Manteca Unified School District’s “Planet Party Day” 

o Manteca Unified School District’s Farm Days 

o Stockton’s Earth Day Festival at Victory Park (SAWS was a principal 

sponsor) 

• Special presentations and/or materials were provided for a variety of organizations 

and groups, including: 

o Lincoln High School’s “Window on Your Future” career path development 

event 

o Stockton First Five Parent Club 

o Stockton’s Black Family Day 

o Stockton Rotary Read-In 

o San Joaquin UC Master Gardeners Event 

o Bear Creek Community Church Summer Day Camp: Water Conservation 

Workshop and H20lympics 

• In 2018, the coordinator joined water educators from all over the state of California at 

DWR’s fall Water Education Committee Meeting, hosted by MWD and Las Virgenes 

Water District in Calabasas, California. In the spring, the coordinator attended the 

Water Education Committee Meeting in Santa Cruz, hosted by Soquel Creek Water 

District and Watsonville Public Works.    
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2017/2018 SAWS WATER EDUCATION PROGRAM REPORT 
What We Do and How We Do It 

 

The SAWS In-Class Presentation Program is in High Demand  

The SAWS in-class presentations continue to be in high demand in Stockton area schools. 

Invitations to book presentations for the 2017/2018 school year were sent to teachers and 

administrators via email in early May 2017. The presentation calendar was full and a waiting list 

was established before the start of next school year. 
 

The SAWS Water Education Program has developed a devoted following among Stockton 

teachers. Those familiar with the program often design their lesson plans with the SAWS Water 

Education Program in mind; the colorful visuals and hands-on activities featured in our 

presentations can bring lessons to life for students. Often, one teacher takes the lead to schedule 

for an entire grade level so each classroom can experience a “Water Lady” visit. Teachers can 

coordinate our grade-specific presentations with established curriculum and common core 

standards, inviting the program to their classrooms in conjunction with units specific or related to 

water. Some schools even plan field trips that coordinate with our programs; St. Luke, Tully 

Knoles Elementary, and several other Lincoln and Lodi USD schools coordinate our “California 

Water” presentation with fourth grade field trips to Columbia State Park. Fifth grades from John 

Muir Elementary, Primary Years Academy and other schools and teachers coordinate our in-

class “Water Cycle: The Incredible Journey” presentation with a field trip/tour of the Dr. Joe 

Waidhofer Drinking Water Treatment Plant.  

In-Class Presentations Meet Grade-Specific Standards  

Every presentation offered by the SAWS Water Education Program is designed to meet 

standards specific to certain grade levels. Teachers know that our presentations can address 

multiple content/common core standards in 60-90 minutes with little or no teacher prep; we 

provide an excellent introduction or follow up to standard curriculum involving water for every 

elementary and middle school grade level. 
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Kindergarten and Grade 1 teachers can use our 

popular “Water Cycle Story” presentation to 

reinforce lessons about weather, states of matter, and 

forming and testing a hypothesis. 

Grade 2 teachers often coordinate their lesson plans 

with our “H20 to Go!” presentation to reinforce 

standards related to gravity, motion and machines as 

students track water’s journey from source to tap using 

a variety of fun and exciting hands-on pumping 

activities.  

Teachers of Grades 3, 4, 5 and 6 can use the “Water 

Matters” and “Water Cycle: The Incredible Journey” 

programs to target physical and life science content 

standards. The two presentations are similar, but have 

been adapted for 

content/common core standards specific to each grade 

level. Both programs focus on the water cycle and water 

treatment and distribution, addressing a variety of science 

standards through fascinating facts and figures and a 

demonstration of the ratio of fresh to salt water on earth. 

During the “Water Matters” program, students perform a 

hands-on “scientific experiment” that demonstrates the 

properties of surface tension and cohesion, as well as 

concepts related to food chains and webs and 

environmental issues in our communities, standards 

specific to Grades 3 and 4. The “Incredible Journey” 

program addresses similar science standards for grades 5 

and 6; after a refresher on the water cycle, students 

participate in an active, social game from Project WET, 

embarking on the “Incredible Journey” of a water 

The “H20 to Go!” presentation reinforces 
second grade standards related to gravity, 
motion and machines through fun, hands-
on activities 

The “Water Matters” presentation 
features a “scientific experiment” 

demonstrating water’s properties of 
surface tension and cohesion 
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molecule in the water cycle, evaporating, condensing and 

precipitating around the room as they make a beaded 

bracelet, with each bead representing a component and 

process of the water cycle. Both “Water Matters” and 

“Incredible Journey” also include a comprehensive 

“Source to Tap” diagram depicting how water travels 

from the natural water cycle to the built water cycle to 

their faucets at home. A scale model sand and gravel 

water filter demonstration gives students a glimpse of the 

processes involved in water treatment and distribution 

and provides information about local water sources and the 

agencies that sponsor the SAWS Water Education Program. 

Drought, conservation and water awareness is also 

discussed.  

 

 

The “California Water” presentation, which 

covers the history, use and distribution of water 

in the State of California, is responsive to both 

fourth and sixth grade content standards and features 

a variety of hands-on activities, including map 

interpretation and a role-playing game designed to 

introduce students to the concepts of water rights and 

legislation relating to our natural resources. Students 

learn how water is distributed throughout the state 

via the State Water Project and work collaboratively 

to find water bodies, cities and landmarks on 

topographical maps. 

 

 

Students become water 
molecules moving through the 
water cycle in the “Incredible 
Journey” hands-on activity 
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Every student in every classroom we visit receives a pre-sharpened water-saver pencil and an 

age-appropriate workbook with information and activities pertaining to water conservation and 

awareness. As a thank you for inviting us to present, participating teachers receive a variety of 

gifts, that may include tote bags, magnetic clips, seed packets, water activity guides, sponges, 

pocket hand sanitizers, white board markers, crayon packs and other items.  
 

The SAWS Water Education Program only distributes promotional items that are practical 

and useful in the classroom. 

     

There is evidence that as Stockton’s educational 

resources have diminished, our water education 

presentations have steadily gained favor. 

Teachers find value in our ability to connect 

content/common core standards to water 

resources, the environment, conservation and, 

recently, current events, such as the drought and 

water legislation in California. The combination 

of education and entertainment we provide 

makes learning exciting and fun for students. 

We like to remind teachers that, in spite of 

budget cuts, students can still experience the 

benefit of community learning because SAWS 

sponsors in-class programs that “bring the field trip to the classroom.”  
 

Water Treatment Plant Tours  

When the SAWS Water Education Program visits middle/ high school and college classrooms 

(Grade 5 and up), we encourage teachers to schedule a visit to the Dr. Joe Waidhofer Drinking 

Water Treatment Plant for a facility tour. When elementary and middle-school classes visit, we 

ask that the groups include at least one parent/adult chaperon for every five students. While the 

main purpose for this request is crowd control, we have found that parents touring the plant often 

learn more than their children do, and invariably leave with a greater appreciation for their 

community’s water resources. College classes and community groups are fascinated by and 

Our message is reinforced through the use of colorful 
visuals, songs, physical activity and audience participation 

Suzi Kelly 
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impressed with our facilities and the treatment process; most citizens never take the time to 

consider the source and systems 

that provide them with drinking 

water. While school districts 

often lack funding for field trip 

transportation, some public and 

private schools are able to visit 

by using adult/parent chauffeurs 

and chaperons. Facility tours are 

valuable in raising public 

awareness and can provide an 

enlightening experience for 

students and community members, 

as well as those looking for career 

path possibilities.  
 

After School Program 

The “H20lympics” program is offered to any school with a Stockton address and can serve as an 

after-school program, a booth at school festivals and events, or as a hands-on activity 

presentation to serve an entire grade level. The program features a series of fun, hands-on water 

activities or “experiments” that demonstrate 

scientific properties of water, including cohesion, 

adhesion and surface tension: How many water 

drops can you fit on the head of a penny? Can 

you make a paperclip float? Can you keep a water 

drop intact while guiding it through a laminated 

maze? The format of the H20lympics program 

allows students to have fun while learning in a 

relaxed, non-classroom atmosphere. As with 

other SAWS Water Education Programs, we have 

incorporated a drought/conservation discussion into  

Water Operations Manager Jim Wunderlich guides John 
Muir School’s fifth graders through the water treatment 

process during a tour of the Dr. Joe Waidhofer WTP  

Kathy Kirchhof 

Tully Knoles 4
th

 Grade  H20lympics Event 
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the program format, and, depending on the venue, sometimes include a prize wheel or “water 

saver” button-making activity. 

Benefits of the SAWS H20lympics Programs Include: 

 Hands-on activities educate and entertain 

 Format holds students’ attention because it provides an alternative to classroom learning 

structure 

 Students are likely to take message home  

 Parents often show up at after school programs and may even participate 

 Appropriate for multiple grade levels (K-8): maximum contacts in minimum amount of time 

 Use of upper elementary and middle school helpers allows older students to work with/teach 

younger students: excellent learning environment for all 

 Provides teachers, facilitators and activities coordinators with free, appropriate educational 

activities 
 

AgVenture 

Every third grader in San Joaquin County is eligible to participate in this dynamic program 

sponsored by San Joaquin Farm Bureau and Select San Joaquin Foundation. AgVenture 

participants enjoy a day of fun while learning about the vast diversity of agriculture in San 

Joaquin County. This event exposes students to important concepts during their “day on the 

farm,” including nutritional values, agronomics, marketing, farm and crop production, the value 

of locally grown products and the role that producers, vendors and the purveyors of our natural 

resources play in bringing these commodities to the community. AgVenture’s unique format 

offers a meaningful and memorable experience for students and a special opportunity for the 

agricultural community to reach out to some of our most impressionable citizens. SAWS 

participation in these events allows us to promote our in-class, after school and assembly 

programs while sharing our message of water awareness and conservation with thousands of 

third graders and their teachers. Each of the three San Joaquin County AgVenture events hosts 

between 3,500 and 4,000 third graders, and the SAWS booth reaches up to 2500 students during 

each event. 

Since 2010, the Stockton Area Water Suppliers alliance, through SEWD, has donated $1,000 

annually to AgVenture to help sustain this valuable program.  
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Zun Zun “Water Beat” Assemblies 

Stephen Snyder and Gwynne Snyder Cropsey are “Zun Zun,” a performing arts group that 

celebrates the environment through water-themed, interactive musical assemblies. The Zun Zun 

program was cut from the budget for the 16/17 school year, but SAWS partially restored funding 

for the 17/18 school year. Zun Zun 

performed nine “Water Beat” assemblies 

in five Stockton area schools this year 

and has been engaged to visit five schools 

again in the 18/19 school year.   

ZunZun's “Water Beat” assembly 

highlights the connection of the 

community to its watershed, focusing on 

water conservation and resource 

protection. In this 45-minute program, Zun Zun performs a number of skits using musical 

instruments, song and dance, audience participation and humor for a truly memorable show. 

Topics covered include drought, water conservation, watershed protection, water reclamation, 

and water pollution. Students and teachers are encouraged to participate, playing unique “water 

instruments” from around the world, joining in the Sprinkler, Swimmer, and Washing Machine 

dances and singing the “Save Some Water” song. Audience members are invited on stage to 

participate in hilarious activities like the “Toilet Game Show,” where students learn that fixing a 

leaking toilet may be the single greatest way to save water at home. Students do the Drought 

Limbo and participate in a crazy race that explains the purpose of storm drains and the potential 

threat of storm water pollution. Participants leave the assembly singing, dancing and chatting 

about the many facets of water covered in the performance.  

 

 

 

 

 

Zun Zun 
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The SAWS “Conservation Cottage” Exhibit at the Children’s Museum of Stockton  

The SAWS “Conservation Cottage” at the Children’s Museum of 

Stockton was funded by a Department of Water Resources Water Use 

Efficiency grant in 2005. The Coordinator works with museum 

personnel on a continuing basis to maintain and improve the exhibit; 

aging components are being replaced when and if funding becomes 

available. In 2015, SAWS upgraded the exhibit to include the 

“Waterburger,” a large, vinyl replica of a cheeseburger that can be 

disassembled to reveal the amount of water needed to grow and 

process the ingredients necessary to make this popular menu item. In 

2019, the Coordinator plans to work with the Department of Water 

Resources to add another component to the exhibit; current 

consideration includes a water themed Plinko game modeled after a 

popular display at the San Luis Reservoir Water Education Center.  

SAWS Water Education Program and the Community 

The SAWS Water Education Program participates in and supplies hand-outs and materials for 

numerous community gatherings and other special activities and events in Stockton. The 

following is a list of some of the community events the SAWS Water Education Program staff 

participated in during the 2017/2018 school year:  

 San Joaquin County AgVentures (South County: November 2017, Stockton: 
January 2018, Lodi: February 2018) The SAWS Water Education Program staffed 
a booth featuring a hands-on activity and prize wheel at each of the three AgVenture 
events in the 2017/2018 school year. Our participation in AgVenture allows us to 
promote SAWS sponsored in-class, after school and assembly programs while 
sharing our message of water awareness and conservation with thousands of third 
grade students and their teachers. Each AgVenture event hosts between 2,500 and 
4,000 San Joaquin County third graders. SAWS/SEWD supports this event with a 
$1,000 annual donation. 

 Lincoln USD “Window on Your Future” (February 2018): The Coordinator 
participated in mock job interviews designed to prepare Lincoln High School 
students for entry into the job market. This event presents an opportunity for staff to 

The “Waterburger” at 

the Children’s Museum 



 

13 

share career path outreach with potential job seekers. The Coordinator reached 
approximately 30 Lincoln High School juniors and seniors at this event. 

 Rotary Read In (February 2018): The Coordinator participates annually in the 
Stockton Rotary Read-In event. 

 San Joaquin County Science Fair Judging (March 2018): The Coordinator 
participates annually in exhibit judging at this county-wide event.    

 MUSD “Planet Party Day” (April 2018): The SAWS Water Education Program 
hosts an activity booth annually for this event focusing on science and math.  

 Manteca Unified School District’s Farm Days (Spring 2018): SAWS sponsored 
H20lympics booths at the MUSD Farm Day events.  

 Stockton’s Earth Day Festival (April 2018): SAWS was a principle sponsor of this 
popular annual festival at Victory Park in Stockton. The SAWS Water Education 
Program hosted a booth offering free SAWS tote bags, water conservation materials, 
pencils and branded rain gauges.  

 Water Treatment Plant Tours: The SAWS Water Education Program and SEWD 
staff host tours of the Dr. Joe Waidhofer Drinking Water Treatment Plant for Grade 
5 and above.    

 Community Based Programs: SAWS visited and/or supplied water conservation 
materials for various community programs in Stockton. 

 DWR Water Education Committee: The Coordinator attended two meetings of the 
DWR Water Education Committee in 2018, joining water educators from all over 
California to share resources and ideas for water conservation education and 
outreach.  

Program Administration  

Kristin Coon (Kristin Coon Consulting) is responsible for administration of the SAWS Water 

Education Program. This includes hiring and supervision of employees, payroll, payroll taxes, 

worker’s compensation and liability insurance, subcontractor negotiations/compensation and all 

other aspects of program operations. The SAWS Water Education Program budget was approved 

on April 1, 2018, and the contract between SEWD and Kristin Coon Consulting was renewed in 

July 2018. 

Staffing 

In the 2017/2018 school year, under the supervision of Kristin Coon Consulting, the SAWS 

Water Education Program continued to serve the SAWS alliance, providing comprehensive 

water education outreach for Stockton area schools and citizens. Kristin Coon, Suzi Kelly and 
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Kathy Kirchhof share a busy schedule that includes presentations for classrooms, after school 

programs and local youth-oriented events.  

Looking Ahead 

In the 2018/2019 school year, Mrs. Kelly and Mrs. Kirchhof will continue to share presentation 

duties equally. Mrs. Coon will continue to manage the Water Education Program, processing 

payroll and handling finances, scheduling, and planning, as well as preparing and implementing 

community outreach and special presentations, working with the community, SEWD and the 

Urban Contractors, and providing back-up for Mrs. Kelly and Mrs. Kirchhof.  

In 2018/2019, the SAWS Water Education Program will continue to serve Stockton area schools 

in its present form, as it has since 2004. Our in-class presentation schedule will remain static, 

with updates and enhancements being made using experiential learning curriculums like Project 

WET, CREEC, Project WILD, AIMS, STEM and Ag in the Classroom. We will also continue to 

attend youth-oriented community events to promote water awareness and conservation, conduct 

facility tours for Grade 5 and above, and offer the Zun Zun assembly program to a select group 

of Stockton area schools. 

Conclusion 

As we embark upon our 15th year serving the Stockton area, the SAWS Water Education 

Program staff is proud to say that our outreach programs are well-known and respected in the 

community. Our presentations reach significant numbers of students and community members 

with a variety of programs, and we participate in many high-profile youth oriented local events. 

In the 2017/2018 school year, the SAWS Water Education Program’s in-class, special event, and 

after school presentations reached over 20,000 students and members of the public. The feedback 

from teachers and administrators is testament to the fact that we have excellent presenters who 

are adept at sharing knowledge of and enthusiasm for our water resources; we are invited back to 

schools and events year after year because the programs we offer are a valuable resource for 

Stockton area schools and the community. At this writing, the program is already fully booked 

through June 2019. 
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The SAWS Water Education Program is endorsed and approved by the Stockton, Lincoln, Lodi 

and Manteca school districts as well as a variety of charter and private schools in the Stockton 

metropolitan area. The program is also sanctioned by the San Joaquin County Office of 

Education. Our success is evidenced by the numbers: teachers participate enthusiastically year 

after year and demand for presentations has increased steadily. The most effective tool for 

program sustainability remains teacher-to-teacher recommendations; we continue to visit new 

teachers and schools each year, and our loyal followers recommend us to their colleagues and 

often take us along when they move to new schools. Most teachers coordinate our presentations 

with their lesson plans and many use our outreach programs to enhance field trip experiences. 

This promotes a progressive learning approach, which is a major component of the overall plan: 

when we make multiple contacts, seeing students year after year, we are building a 

comprehensive knowledge base that will make water conservation and awareness second nature 

for those residing in our communities, ultimately helping us achieve our goal of promoting 

effective, community-wide water conservation and awareness in Stockton. Evaluations from both 

teachers and students are always enthusiastic and positive (see Feedback section), and support 

for the program remains high because it reinforces grade specific content/common core 

standards, coordinates seamlessly with curriculum, and provides a hands-on, memorable learning 

experience for students.  

Teacher feedback and student comments and illustrations are provided in the Feedback 

section of this report. 

 



 

Report Stats 



(This page left blank intentionally.) 



In-Class/Assembly
SY 05/06 SY 06/07 SY 07/08* SY 08/09* SY 09/10* SY 10/11* SY 11/12* SY 12/13* SY 13/14* SY 14/15* SY 15/16* SY 16/17* SY 17/18*

In-Class Program 8044 12357 15344 18293 18838 18915 21345 19748 26320 23538 24350 18670 22438
Assembly Program 3002 11452 9925 13989 4459 4660 6085 4731 5934 4730 5736 0 2725

Totals: 11046 23809 25269 32282 23297 23575 27430 24479 32254 28268 30086 18670 25163

* See notes on Assembly Program below
SY 07/08: 46 GWM assemblies performed in the 2007/2008 school year covered under the 2007/2008 agreement with SYRCL. One presenter (KC)
SY 08/09: 54 GWM assemblies performed in the 2008/2009 school year covered under the 2007/2008 agreement with SYRCL. Two Presenters (KC & SW)
SY 09/10 & 10/11: 15 Zun Zun assemblies performed in 09/10 and 10/11 school years covered under agreement with Zun Zun. Three presenters (KC, SW & CT)
SY 11/12: 18 Zun Zun assemblies performed in 11/12 covered under agreement with Zun Zun. Three presenters (KC, SW & MQ)
SY 12/13: 14 Zun Zun assemblies performed in 12/13 covered under agreement with Zun Zun. Two presenters (KC & MQ)
SY 13/14: 15 Zun Zun assemblies performed in 13/14 covered under agreement with Zun Zun. Three presenters (KC, MQ & SK)
SY 14/15: 14 Zun Zun assemblies performed in 14/15 covered under agreement with Zun Zun. Three presenters (KC, MQ & SK)
SY 15/16: 15 Zun Zun assemblies performed in 15/16 covered under agreement with Zun Zun. Three presenters (KC, MQ & SK)
SY 16/17: Zun Zun assembly program was not funded by SAWS. Three presenters through 12/16 (KC,MQ,SK), two presenters Jan-July 2017 (KC, SK)
SY 17/18: Zun Zun assembly program funding partially restored by SAWS.  9 Zun Zun assemblies performend in 17/18 covered under agreement with Zun Zun. Three presenters (KC, SK & KK)

SAWS Water Education Program
Students Participating: All Outreach Programs, All Providers

Comparison by School Year (SY)

School Year / # of Students
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%
51%
2%
0%
0%

28%
18%
1%
0%

100%

Grade Clsrms Students %
Venues/ 

Classrooms
Students/ 
Citizens %

K 37 1145 5% Kristin Coon 37 7848 35%
Gr 1 77 2545 11% 162 7520 33%
Gr 2 68 2280 10% 155 7170 32%
Gr 3 75 2610 12% 354 22538 100%
Gr 4 34 1190 5%
Gr 5 46 1610 7%
Middle School 5 83 0% District Students %
Aftersch 4 440 2% Stockton USD 4170 19%
Event/Other** 8 10635 47% Lodi USD 2875 13%

354 22538 100% Lincoln USD 2385 11%
Manteca USD 1650 7%
Aspire/Charter 1003 4%

Students % 230 1%
4835 21% All/Other** 10225 45%

City of Stockton 6218 28% 22538 100%
Unincorporated/SJ County 1260 6%

10225 45% Total Schools/Venues 16/17
22538 100%

** Students or children reached through city or county wide events: unable to determine district, provider, or grade

2 225
Other

By Water Provider

Presenter

Kathy Kirchhof

By Grade By Presenter

Water Conservation Workshops
0 0

Totals 354 22538

Suzi Kelly

Private

All **
66

By School District

Provider
Cal Water

Children's Festivals 5 6410
Festival Booths 1 4000

Water Treatment Plant Tours 0 0
Career Workshops 0 0

Classroom Presentations 342 11463
After School Presentations 4 440

SAWS Water Education Program Presentation/Event Breakdown
School Year: 2017/2018

By Presentation Type

Presentation Type # of Presentations
# of Students or 

Attendees

71  
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Teacher Feedback is key to enhancing and improving our programs! 
 

Here’s what teachers said about last year’s classroom presentations: 

• This program does an excellent job of showing how we use and protect a natural resource we can’t live 

without. Grade 2 Teacher, Tully Knoles Elementary 

• We schedule a year ahead because this program is so wonderful and POPULAR! My students thoroughly 

enjoyed every minute – the songs, the movement, the follow up materials. It is perfect! Grade 1 Teacher, Julia 

Morgan Elementary 

• Students love the hands on activities with maps and locations of rivers, mountains, aqueducts, etc. The 

program allows students to understand how important water is to their communities and how it relates to 

them. Grade 4 Teacher, French Camp Elementary 

• I loved getting to watch my kids learn! T-K/Kinder Teacher, Taylor Skills Elementary 

• The “blue water jar” that demonstrates fresh to salt water ratio was a very effective visual. Grade 5 Teacher, 

Elkhorn Elementary 

• This program makes students aware of where their water comes from and how it is distributed. Grade 4 

Teacher, Manlio Silva Elementary 

• There was a good balance of listening time and activity time. A great program! Grade 1 Teacher, Wagner-Holt 

Elementary 

• I was impressed with all the interactive activities that were used - students learned how water moves from 

the water cycle to our homes and they loved the pumping activities. The follow up materials kept students 

interested long after the presenter had departed. Grade 2 Teacher, August Knodt Elementary 

• The instructor was well informed, had great classroom management and students respected her. Grade 3 

Teacher, Creekside Elementary 

• The program explained water in great detail and then had a hands-on experience. Perfect! Grade 3 Teacher, 

Lincoln Elementary 

• The program is planned just right for fifth grade. Students are aware of what to expect and the content meets 

my objectives and the standards I must teach. Great materials too! Grade 5 Teacher, August Elementary 

• Interesting, interactive. My sixth-grade class had little knowledge of the water cycle – this was the perfect 

introduction to my weather and water unit. Grade 6 Teacher, Aspire Ben Holt Middle School 

• Everything was outstanding – covered sorting, vocabulary, and it was science-based. Kinder Teacher, 

Commodore Stockton Skills Elementary 

• The presentation was perfect – as always! Syncs beautifully with our weather studies and the materials allow 

us to continue instruction for several weeks. The instructors are wonderful! We’ve had five different 

presenters over the years, and all have been terrific. I love this program! Grade 1 Teacher, John Muir 

Elementary 
18 



• Terrific! You hit our regions and Gold Rush standards right on. It really ties into everything we learned this 

year. Grade 4 Teacher, Manlio Silva Elementary 

• I like that the program had direct instruction mixed with collaborative activities. Grade 4 Teacher, Colonial 

Heights Elementary 

• The presentation was interactive. Students were able to be involved as examples and there was even a 

movement component. Grade 1 Teacher, Mable Barron Elementary 

• The presenter kept the students engaged the entire time. She explained the content and taught it in a way 

that was easy for second graders to understand. Students loved the materials and activity books! Grade 2 

Teacher, Wagner-Holt Elementary 

• The instructor was awesome! Great content and materials, very knowledgeable, totally prepared, excellent 

classroom management and timing. Grade 2 Teacher, Mable Barron Elementary 

• This presentation was wonderful! It met grade level standards with great hands-on activities and allowed 

many opportunities for student participation. Keep up the good work! It was wonderful! Kinder Teacher, Tully 

Knoles Elementary 

• The hands-on activities make the abstract concrete for this age group. The format and content of the lesson 

are beyond excellent! Grade 2 Teacher, John Muir Elementary 

• Scheduling is always very easy, and we love the follow-up materials. My students were so excited about the 

water drop experiment – they talked about it for days! Grade 3 Teacher, Aspire Port City Academy 

• The flannel board story is easy for all students to follow. The song generates tons of excitement. Every 

student was engaged. This program gets better every year. Grade 1 Teacher, Julia Morgan Elementary 

• This was one of the best presentations for primary grades I have ever seen. The students and I LOVED all of it!  

Kinder Teacher, Tully Knoles Elementary 

• Hands-on, hands-on, hands-on. Students can make real life connections. An Excellent program – kids love it. 

Grade 3 Teacher, Creekside Elementary 

• The students learned great information that I will refer to when I teach science. They love the activities and 

they can directly see how it is related to their lives. Grade 5 Teacher, Great Valley Elementary 

• This program is terrific and we look forward to it every year. I am always amazed and love how much info the 

kids learn about water in such a short time! Grade 2 Teacher, John Muir Elementary 
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PO Box 2951 | Santa Cruz, CA 95063 

Tel: 831-426-0684 | Fax: 831-426-0634 

email: zunzun@zunzuntunes.com 

  website: www.zunzuntunes.com 

 
 
 

FINAL REPORT 2017-2018 School Year 
July 10th, 2018 

 
ZunZun performed assemblies for five schools in the Stockton Area 
Water Suppliers (SAWS) service area in the 2017-2018 school year.  
ZunZun performed for approximately 2,725 students and 136 teachers 
this year.  The musical assemblies were a celebration of water and 
introduced students to the topics of water conservation, clean water, 
watershed pollution prevention and watershed awareness. The 
assemblies were in Spanish and English, depending on the language 
spoken by audience members. All assemblies included California State 
Education standards in Science, Math, History- Social Science, Language 
Arts and English Language Development, and Fine Arts so that they 
easily tied into classroom curriculum. Also, each teacher received a follow 
up activity "WaterBeat" book with water education, science and 
conservation activities for use after the assembly to reinforce water 
conservation and pollution prevention concepts as well as tie into 
classroom curriculum. 
 
Included in this final report are the following: 

• Outreach 
• State Standards 
• Performances 
• "WaterBeat" Post Activity Guide 
• Evaluations 
• Future Possibilities 
• Final Performance Schedule 

 
Enclosed with this report, please find: 

• 2017-18 Outreach Flyer sent to schools 
• Sample of the newsletter for school newspaper or parent 

letter 
 
 
OUTREACH 
Kristin Coon, who also made preliminary contact with schools to 
determine their interest in the assembly program, provided a list of target 
schools.  
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Once the assembly coordinator was determined (by Ms. Coon or 
ZunZun), we phoned or emailed the contact person at each school site to 
provide them with additional details about the assembly program. ZunZun 
followed up by phone and email until each school booked or declined the 
assemblies. All schools booked directly with ZunZun, who provided an 
updated performance schedule to Kristin Coon monthly.   
 
Prior to each scheduled assembly, we emailed a confirmation letter with 
assembly details to the contact person at each school.  We also emailed 
pre and post assembly activities to be distributed to the teachers for use 
before and after the performance. A sample of these activities is included 
with this report.  In addition, we sent a newsletter article that goes in the 
parent newsletter at every school. The newsletter helps remind kids and 
parents of ways to save water and prevent watershed pollution and lets 
parents know about the SAWS sponsored assemblies.  
 
At least one week before the scheduled performance, we called schools 
to again confirm show times and school location.  
 
 
STATE CONTENT STANDARDS  
 
This year schools in California are continuing their implementation of 
Common Core, so we are continuing to update our content to meet 
common core curriculum goals.  Common Core standards are designed 
to encourage critical thinking and holistic learning, and our water 
awareness assemblies are a perfect intersection of hands on learning 
and information, and meet many Common Core standards.  
 
In addition to being an extremely fun water education experience, ZunZun 
assemblies cover a large number of California State Content Standards 
for grades K-8. Because we use music and musical instruments, they 
meet many Visual and Performing Arts Standards. As the assemblies 
are about water issues, they cover Science Content Standards. 
Students are learning new vocabulary and words, so they are meeting 
many Language Arts and English Language Development 
Standards. We introduce instruments from around the world, which 
meets many standards in History- Social Science Standards. Finally, 
we use both Spanish and English which meets English Language 
Development Standards and World Language Content Standards. 
Most importantly, the assemblies are designed to help students feel 
empowered to make changes in their daily lives and the lives of their 
families that help prevent wasting water and prevent pollution. The 
assemblies encourage proactivity. 
 
A few specific examples of State Content Standards in Science, 
Language Arts, and Visual and Performing Arts met in our shows are 
as follows: 
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Science: Water education for all grade levels is included in every 
assembly. (i.e.: Grade 3 physical science 1.e, 1.f.; Grade 5, earth 
sciences 3a, 3b, 3c) Education standards regarding water on earth, 
evaporation, properties of a solid, liquid and a gas, water present in the 
form of salt and fresh water, etc. are addressed. 
 
Language Arts: Use of rhythm and rhyme to remember a concept. 
Learning new words such as “runoff” and “drought” and seeing/ hearing a 
description while repeating a rhyme that reiterates the definition. (See CA 
Content Standards, Reading Standards- Craft and Structure, Key Ideas 
and Details Integration and Knowledge of Ideas. Also Speaking and 
Listening Standards for grades K-6). 
 
Visual and Performing Arts: As students sing and perform with us in the 
assembly, they are not only hearing music (All grades, Music Standards 
1.1-1.5), but performing it (Grade 2, Music Standards, 2.1, 2.2 for 
example).  
 
Because all students learn differently, ZunZun strives to use as many 
different types of learning tools as possible in the assemblies, so students 
are learning visually, musically, physically, scientifically, mathematically, 
and verbally. Students are thinking things through, using movements and 
singing throughout. So many standards are contained in the assemblies it 
would be a very long list to include them all here. 
 
 
 
PERFORMANCES 
This year we made sure the program was aligned with as many NGSS 
standards as possible. Assemblies were about water conservation and 
watershed pollution prevention. Also, we went beyond simple 
conservation messages, and included important holistic facts about the 
many reasons we should save water, such as energy conservation and 
wildlife habitat preservation. Our recycling messages were sprinkled 
throughout the entire show, not just in a single segment.  
 
Opening Remarks We thank Stockton Area Water Suppliers for 
sponsoring the assembly, and give information to get the best results as 
an audience so students can know to pay attention but also enjoy the 
show.  
 
Musical Rain Our water access starts with precipitation in California, so 
we create a musical rain storm. Using Andean instruments such as 
zampona, kena, bombo, chakchas and charango we create wind, more 
wind, sounds of birds, thunder rain and then the rain going down a creek 
and river. 10 students come up front to play the "rain" or chakchas from 
the Andes. We use this segment to review the water cycle, and review 
drought, and the fact that we often don't get enough rain and/or snow. We 
review SAWS water sources. We review how every year our precipitation 
rate changes, and that is why conservation all year is important.  
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How Much Water Do We Use This segment shows 60 gallons, and how 
much water that really is. We review math facts, and how many cups are 
in a gallon (16). Then we show 15 gallons on a string that are held up by 
two students. We ask "do you think we use this much per person per 
day?" Then we say, "the average person uses more!" We add another 15 
gallons on a string. We do this all the way up to 60 gallons. We ask "how 
many cups is that?" Answer: 960, almost 1,000 cups of water a day! Then 
we say the average in California is actually 100 gallons a day per person, 
and how if you include outdoor use it is even higher. Usually 60 gallons 
stretched out takes up so much space we have one student "walk out the 
door" so we can show 60 gallons in a dramatic way. It consistently 
stretches all the way across the front of the room, and shows how very 
much we use!  
 
Drip Drop Has Got to Stop After using the 60 gallons to explain ways 
we use water (showers, toilets, cooking, cleaning, outdoor use) we ask 
"how do you think we waste the most water?" We use a cow bell to 
represent the sound of a drippy faucet or hose. In this segment we show 
how much a drip can lose over time and have students come up and play 
the different size containers that would fill up just from a drip. First, we 
bring 2 "pint size" shaker players who play a recycled plastic water bottle 
and a reusable water bottle, both with rice inside for a maraca. They 
represent 5 minutes of dripping. We review "Take it from the tap" and 
how great reusable water bottles are. Then we show after 2 hours, you 
could fill a five-gallon container which we then have a student play as a 
drum. We have the audience then do the math: if we lose 5 gallons in 2 
hours, how much would we lose in 6 hours? 15 gallons! We then have a 
student play a 15-gallon container as a drum. Then we ask how much 
would we lose in a day, 24 hours. They do the math and say "60 gallons", 
the same amount they had just seen stretched across the front of the 
room in "how much water do we use". So, we need to fix the leak, we call 
a student volunteer who is our "plumber" and they play timbale drums to 
signify the sounds of a repair. All of this is done to the audience singing 
the song "drip drop has got to stop, stop the drip drop!"  
 
Water Saving Dances Each class sends up a student who does a water 
saving review dance: "Wash your hair, five- minute shower, brush your 
teeth with the faucet off. Wash your hands, turn the drip off, wash your 
clothes with the washer full!" They get faster and faster then everyone 
stands up and joins in to do the dance.  
 
Run Off This segment uses berim bao from Brasil and the audience, 
singing "run run run run run run run run off!" Two students are asked to 
come up and "run off" the water (a blue stretch of fabric) down the "street" 
(an aisle in the middle of the room) and in to a storm drain. They are 
surprised when we tell them "You're not done yet!" and we keep having 
things that run off: oil from a car, soap from a car wash, paint from 
washing paint brushes, and of course garbage! We talk about pollution 
prevention, and what they can do, even choices they make for packaging 
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lunches or team snacks with less disposables and less plastics. We use 
this segment to also talk about surface tension, and the chemistry of 
water and why something as simple as soap can damage a watershed. 
Finally, we celebrate our close connection to the watershed, our creeks, 
our wetlands, our delta, our San Francisco Bay and our Pacific Ocean.  
 
Water Beat Book 
This year we were thrilled to present each class with a SAWS sponsored water 
beat book that has more than 30 water science and water conservation activities 
for teachers to use after the assembly. There are also video links on line they 
can use to do some of the movement-based learning about water. We introduce 
a poem from the book, and some other activities and thank SAWS for 
sponsoring the long-awaited activity guides! 
 
 
Water in 12 Languages “H20 go with the Flow” This segment celebrates 
our diverse backgrounds, and the science of water is reviewed to tie in 
with more NGSS standards. We celebrate the diversity of language and 
our common purpose of protecting our natural resources, with a song 
which follows the path of water, the water cycle and the properties of 
water. Whole audience participates. Words are “aqua, vatten, amanzi, su, 
mizu, apa, wai, pani, shui, tubig, ran, and H2O". Though we have tried to 
end the show with a new song, everyone requests "H2O Go With the 
Flow" so we have ended every assembly with this hit!  
 
Closing remarks We thanked SAWS for sponsoring the show, and 
asked for teacher feedback and reminded them about the follow up 
activities we sent as well as the evaluations they would receive via email.  
  

PRE and POST ASSEMBLY ACTIVITIES 
 
This year we were thrilled to have handed out "The Waterbeat" activity books 
to every school. Each school first received a pre-activity sheet before the 
assembly (see attached "Pre-and Post-activity sheet) and then after the 
assembly we handed out 15 WaterBeat activity books to each school. The 
books contain follow up activities that include reading, writing, NGSS, 
conservation, pollution prevention, musical and movement activities related to 
water. Many of the activities have an online link to songs and movements 
teachers can have their students use for science, P.E. and even a quick 
movement break, all while learning about water.  They were enthusiastically 
received at every school!  

 
  
 
 
 
EVALUATIONS 
 
This year we used only electronic evaluations, and received responses 
but not as many as we would have liked. The evaluation feedback was 
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overwhelmingly positive, giving performers and program very high 
ratings. One hundred percent of respondents said they would like SAWS 
to continue with this or a similar program in the future. Additionally, 
performers hear great responses at the school sites.   

This year we received our lowest number of evaluation responses in 
recent history. We think there have been some “spam filter” issues with 
some districts. Also, we think that the electronic surveys are easy to skip 
in the busy day of a teacher.  If we decide to address the low evaluation 
numbers, we would love to discuss some initiatives we think would work, 
or alternatives, such as paper evaluations. 

POSSIBILITIES FOR FUTURE COLLABORATIONS 

Some ideas for future years are… 

Common Core Curriculum/ Next Generation Science Standards: As 
California begins to adopt the Common Core Standards for classroom 
curriculum, we will make the use of the standards apparent to teachers 
and educators while performing the assemblies. We will compare the 
assembly content to the Common Core/ Next Generation Science 
Standards guidelines and make the standards we use available to 
educators.  

Paper Evaluations or Electronic? This year we used only electronic 
evaluations. Although we received fewer back than we had hoped, we are 
committed to keep trying paper free! If we need to we will return to paper 
evaluations.   
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ZunZun FINAL PERFORMANCE SCHEDULE for Stockton Area 2017-2018 School Year: 

Date School Contact # Times 
# 
Students City 

1/11/18 Montezuma Lori Royce 2 9:15 & 10:15 455 Stockton 
1/11/18 August Elementary Linda Spencer 1 12:50 704 Stockton 
5/8/18 Mable Barron Delia Sanchez 2 8:45 & 9:30 550 Stockton 
5/9/18 Clairmont Jasmine Wells 2 8:30 & 9:30 500 Stockton 
5/17/18 Kennedy Roxanne Pina 2 8:15 & 9:15 516 Stockton 



Stockton Newsletter Article 17-18 

Did your child come home from school recently and talk about a toilet game 
show? Or maybe they walked in the door and started singing, “H2O, Go with the 
Flow” while doing a crazy dance.  If so, there’s no doubt they just attended 
ZunZun’s latest water awareness assembly. 

Each year, Stockton Area Water Suppliers sponsors free water awareness 
assemblies in local schools.  The assemblies, performed by the musical group, 
ZunZun, teach students about sustainability, watershed protection, conservation, 
water science and water awareness in a fun and interactive way using musical 
instruments from all over the world. During the assembly they learned about 
aquifers, about keeping our watershed clean and what “queremos agua” 
means! They were also given a water testing activity to do with their class you 
might ask them to tell you about! See what your child can tell you about what 
they learned, but don’t be surprised if they break into a song and dance routine 
while telling you how to save water around the house.  You can ask them “what 
is an aquifer” or “what are water instruments?” And if they share some helpful 
tips on how to conserve and protect water, be sure to take their advice! 

ZunZun’s water assemblies are sponsored by Stockton Area Water Suppliers. 
You can contact ZunZun at www.zunzuntunes.com.  It is always a pleasure to 
work with your wonderful school community! 

31 

http://www.zunzuntunes.com/


2019 SEWD WATER  
MANAGEMENT PLAN ATTACHMENT X 

ATTACHMENT X.2. 

SAWS Ed Brochure 



2019 SEWD WATER  
MANAGEMENT PLAN ATTACHMENT X 

(This page left blank intentionally.) 



“…an excellent presentation…fun and engaging!”

“…very appropriate for my grade level. The students loved 
the visual demonstrations and hands on activities.”

“Meets content standards very well…all information was 
extremely relevant!”

“This lesson is fun and educational…perfect…like a field trip 
without the bus!”

What teachers are saying...

“I learned that there is more salt water than fresh water and I am drinking 
the same water the dinosaurs drank!” –Maysee, Grade 2 

“You showed us how water is used over and over again. I loved the part when 
you made the dirty water turn clean!” –Vang, Grade 3

“Thank you for coming to teach us 
about the water cycle. I like the story 
the best and all of it was fun.” 
–Emma, Grade 1 

“At home I am trying my best not 
to waste water.” –Isiah, Grade 3

“I found out that our water comes 
from melting snow in the mountains, 
and that it’s very old. I loved the water 
cycle game!” –Krystal, Grade 5

What students are saying...
Standards Based 

Learning for 

Stockton Area Schools

SAWS Water 
Education Programs 

This brochure includes brief descriptions of the 
stimulating, in-classroom water education programs 

we offer educators in all schools in the City of 
Stockton metropolitan area. Each grade specific 
program is designed to support your classroom 

curriculum and provide California Content 
Standards based learning that will inform and 

educate students about the practical and scientific 
concepts behind society’s need to conserve water. 

SAWS, the Stockton Area Water Suppliers, 
is an association of water professionals from the 

California Water Service Company, the City 
of Stockton, Stockton East Water District, and
 San Joaquin County. We understand that one 

of the best ways to encourage the wise use of water is 
to educate our young citizens about the precious nature 
of water as a necessary resource for society’s survival. 

Please review this brochure and 
call us with any questions.

To Schedule Your Presentation... 

Email or call 
Kristin Coon 

Water Conservation Coordinator 
Stockton East Water District

kcoon@sewd.net 
or

(209) 444-3126 
Space is limited; presentations will be booked 

on a first-come, first-served basis

Sponsored by 
Stockton Area Water Suppliers (SAWS)

Water 
Education 
Programs

FrEE PrESEntAtionS



Kinder/Grade 1
“Water Cycle Story”
This presentation provides an introduction to the 
water cycle and water’s three states of matter. 
A flannel board story uses colorful pictures and 
scenarios to discuss how we use water in our lives 
and how water’s three “costumes” play an important 
part in the water cycle. The concepts of recycling 
and conservation are also discussed. Midway, 
we break for a “cloud 
stretch” and a song. 
The program ends with 
a water themed game. 
Program Duration:
70 minutes. 

This program is most 
effective for late-year 
Kindergarten and Grade 1 students.

Standards: Hist/Soc Sci: K.1.1, K.4.2. Phys Sci: K.1.a, b, c,. 
1.1.a,b. Life Sci: 1.2.b, 1.2.e. Earth Sci: K.3.a, b, c. 1.3.b, c. 

Invest/Exp: K.4.a, K.4.d. 1.4.a, c, g.

Grade 2   “H2o to Go”
The Grade 2 program focuses on water in motion. 
Students will trace water’s journey from the 
mountaintops to our faucets and learn about the 
push/pull forces used to move water in nature 
and in man-made conveyance systems. Weather 
permitting, the class will move outdoors for 
hands-on pumping and siphoning activities (water 
activities can also be done inside classrooms with 
a roomy sink area). 
The  program 
concludes with a 
question and answer 
session about water 
in motion. 
Program Duration: 
90 minutes 
Standards: Phys Science: 
2.1.c, d, e. Invest/Exp: 2.4.g

Grade 3 & 4 
“Water 
Matters!” 
This presentation takes 
an in-depth look at the 
hydrologic cycle and 
water’s three states of 
matter. Students will 
see a demonstration of 
the ratio of salt water to fresh water 
on earth and relate this ratio to the water cycle’s 
amazing ability to provide the earth with a 
reliable, clean, fresh supply of H20. A hands-on 
activity helps students discover and understand 
how liquid water’s cohesive properties relate 
to every day uses of water and the delicate 
balance of our natural ecosystems. Stockton’s 
water sources are discussed. A water filtering 
demonstration concludes the program. 
Program Duration: 90 minutes 

Standards: Phys Science: 3.1.e, f, g, h. Life Sc
i: 3.3.c, 4.2.b, 4.3.a, b. Invest/Exp: 4.6.c

Grade 4 or 6 
“California Water”
Eureka! Liquid Gold! From the gold rush to 
modern day farming, water affects every aspect 
of our lives here in California. In this program, 
students vie for water rights in a game designed to 
demonstrate how water availability affects growth 
and progress in our state. This knowledge is 
linked to the processes used to bring food to our 
tables and move water to arid southern regions of 
the state through map interpretation and hands-on 
activities. Requires some preteaching. 
Program Duration: 2 hours

Standards: Hist/Soc Sci: 
4.1.3, 4.1.4, 4.

1.5, 4.3.3, 4.4.2, 4.4.7, 
4.5.5, 6.2, 6.4

Grade 5 
“the incredible Journey”
Learning is fun as students 
become water molecules 
in a fast-paced game that 
moves them from oceans to 
rivers, plants, glaciers, lakes 
and clouds; evaporating, 
condensing, transpiring, 
accumulating, and 
precipitating to demonstrate 
the endless process of the water cycle. 
The program also includes an in-depth review of 
the water cycle and a water filtering demonstration. 
On-site water treatment plant tours are also 
available for Grade 5 classrooms. 
Program Duration: 90+ minutes 

Standards: Phys Sci: 5.1.b, 5.1.g. Life Sci: 5.2.e, 5.3.a,
5.3.b, 5.3.c, 5.3.d, 5.3.3, 5.4.b. Invest/Exp: 5.6.g

After School/Event
“H2oLYMPiCS”
How many water drops 
will fit on the head 
of a penny? Can you 
negotiate the water maze? 
Make a paper clip float? 
The SAWS H2Olympics 
combines water science  
and fun to make your special event even 
more special! This program can be structured 
to serve up to six classes. Great for farm 
days, after school programs and other 
organized special events. 
Requires volunteer help. For Details:  
kcoon@sewd.net or (209) 444-3126

CLASSrooM
PrESEntAtionS

Middle School
“our Watershed”
…we all live downstream
What is a watershed? How do our actions in our 
environment affect the quality of the water we 
drink? Why is stormwater management important 
in maintaining a safe, clean water supply? This 
interactive presentation defines and demonstrates 
the concepts of watersheds, point and non-point 
source pollution and stormwater. Students work 
together in groups using Enviroscape© 
Models to demonstrate 
how activities within 
a watershed can affect 
drinking water. 
Duration: 90+ minutes

Standards: 5.3, 6.1, 6.2, 6.4, 6.5, 
6.6, 6.7, 7. 7 
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