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Chapter 1 Introduction

1.1 IRWMP Overview

In 2002, the Integrated Regional Water Management Act was created with the passage of Senate Bill 1672. The purpose of the Act was to encourage local agencies to coordinate and collaboratively manage water resources to improve water quality, quantity and reliability. Following creation of the Act, in November 2002, the voters of the State of California recognized and codified the need for integrated regional planning for the management of water resources with the passage of Proposition (Prop) 50, the Water Security, Clean Drinking Water, Coastal and Beach Protection Act Central to Prop 50 was the preparation of Integrated Regional Water Management Plans (IRWMPs). IRWMPs define planning regions and identify strategies that allow for the regional management of water resources in what began as four main areas: water supply, groundwater management, ecosystem restoration, and water quality. Prop 50 provided 500 million to fund competitive grants for preparing IRWMPs and for implementing projects that were consistent with IRWMPs. Since its inception, the IRWM program has evolved. In November 2006, California voters passed Prop 84, the Safe Drinking Water, Water Quality, and Supply, Flood Control, River and Coastal Protection Bond Act providing 1 billion for planning and implementation grant funding through the IRWM program. Prop 1E, referred to as the Disaster Preparedness and Flood Prevention Bond Act was also passed at that time, providing 300 million for IRWM Stormwater Flood Management. In 2014, California voters approved Prop 1, the Water Quality, Supply, and Infrastructure Improvement Act, which provided 510 million in IRWM funding. The California Department of Water Resources (DWR) administers the IRWM grant program as currently funded by Prop 1. As part of that program administration, DWR released the Proposition 1 Integrated Regional Water Management Guidelines (Guidelines) in July 2016, a set of guidelines for IRWM implementation and planning grants, including descriptions of what must be included in an IRWMP to be eligible for the grant program.

The IRWMP is intended to be a living plan that is to be updated regularly. The Plan summarizes regional goals and objectives for water resources management, and identifies strategies, projects, and programs intended to fulfill those goals and objectives for the East Stanislaus IRWM (ESIRWM) Region. Projects and programs included in the IRWMP are designed to integrate multiple resource management strategies (RMS) and projects to provide multiple-benefit solutions and beneficiaries, both locally and regionally. This IRWMP Update has been prepared for the ESIRWM Region with funding assistance provided by DWR through a Prop 1 planning grant award in 2016. It is consistent with the Prop 1 Guidelines, the priorities and objectives for regional planning, and reflects local resources and environment.

The East Stanislaus Regional Water Management Partnership (ESRWMP), the official Regional Water Management Group for the region, is presently comprised of the Cities of Modesto, Hughson, Ceres, Turlock, and Waterford, and Stanislaus County. According to California Water Code (CWC) 10539, a Regional Water Management Group (RWMG) is a ’group in which three or more local agencies, at least two of which have statutory authority over water supply or water management, as well as those other persons who may be necessary for the development and implementation of a plan that meets the requirements of CWC 10540 and 10541, participate by means of a joint powers agreement (JPA), Memorandum of Understanding (MOU), or other written agreement, as appropriate, that is approved by the governing bodies of those local agencies.’ For the East Stanislaus IRWM region, all six entities have statutory authority over water supply or management in their respective jurisdictions. The ESRWMP was initially formed by Modesto, Hughson, Ceres, and Turlock in 2011, with Waterford and Stanislaus County being added in 2017. All ESRWMP members signed an MOU over a series of months in 2017, (included in Appendix A) which formalized the ESRWMP. The East Stanislaus IRWM Region completed the Region Acceptance Process (RAP) application to become an official IRWM region, approved by DWR, in 2011. This Region and its associated RWMG were developed to foster regional communication and cooperation and to cooperatively resolve potential water resources conflicts in the Region.
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Chapter 1 Introduction 

1.1 IRWMP Overview 
In 2002, the Integrated Regional Water Management Act was created with the passage of Senate Bill 
1672. The purpose of the Act was to encourage local agencies to coordinate and collaboratively 
manage water resources to improve water quality, quantity and reliability. Following creation of the 
Act, in November 2002, the voters of the State of California recognized and codified the need for 
integrated regional planning for the management of water resources with the passage of Proposition 
(Prop) 50, the Water Security, Clean Drinking Water, Coastal and Beach Protection Act. Central to Prop 
50 was the preparation of Integrated Regional Water Management Plans (IRWMPs). IRWMPs define 
planning regions and identify strategies that allow for the regional management of water resources 
in what began as four main areas: water supply, groundwater management, ecosystem restoration, 
and water quality. Prop 50 provided $500 million to fund competitive grants for preparing IRWMPs 
and for implementing projects that were consistent with IRWMPs. Since its inception, the IRWM 
program has evolved. In November 2006, California voters passed Prop 84, the Safe Drinking Water,
Water Quality, and Supply, Flood Control, River and Coastal Protection Bond Act, providing $1 billion 
for planning and implementation grant funding through the IRWM program. Prop 1E, referred to as 
the Disaster Preparedness and Flood Prevention Bond Act, was also passed at that time, providing $300 
million for IRWM Stormwater Flood Management. In 2014, California voters approved Prop 1, the 
Water Quality, Supply, and Infrastructure Improvement Act, which provided $510 million in IRWM
funding. The California Department of Water Resources (DWR) administers the IRWM grant program 
as currently funded by Prop 1. As part of that program administration, DWR released the Proposition 
1 Integrated Regional Water Management Guidelines (Guidelines) in July 2016, a set of guidelines for 
IRWM implementation and planning grants, including descriptions of what must be included in an 
IRWMP to be eligible for the grant program.  

The IRWMP is intended to be a living plan that is to be updated regularly. The Plan summarizes 
regional goals and objectives for water resources management, and identifies strategies, projects, 
and programs intended to fulfill those goals and objectives for the East Stanislaus IRWM (ESIRWM) 
Region. Projects and programs included in the IRWMP are designed to integrate multiple resource 
management strategies (RMS) and projects to provide multiple-benefit solutions and beneficiaries, 
both locally and regionally. This IRWMP Update has been prepared for the ESIRWM Region with 
funding assistance provided by DWR through a Prop 1 planning grant award in 2016. It is consistent
with the Prop 1 Guidelines, the priorities and objectives for regional planning, and reflects local 
resources and environment. 

1.2 Regional Water Management Group 
The East Stanislaus Regional Water Management Partnership (ESRWMP), the official Regional Water 
Management Group for the region, is presently comprised of the Cities of Modesto, Hughson, Ceres, 
Turlock, and Waterford, and Stanislaus County. According to California Water Code (CWC) §10539, a 
Regional Water Management Group (RWMG) is a ìgroup in which three or more local agencies, at 
least two of which have statutory authority over water supply or water management, as well as those 
other persons who may be necessary for the development and implementation of a plan that meets 
the requirements of CWC §10540 and §10541, participate by means of a joint powers agreement 
(JPA), Memorandum of Understanding (MOU), or other written agreement, as appropriate, that is 
approved by the governing bodies of those local agencies.î For the East Stanislaus IRWM region, all 
six entities have statutory authority over water supply or management in their respective 
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1.3 IRWMP Development

The State of California established IRWM Plan Standards as described in the Prop 1 Guidelines that define aspects that must be addressed in each IRWMP. This IRWMP has been constructed to meet or surpass each of those standards. The Plan Standards and IRWM Plan Standards are required documentation for each are summarized as follows. used to describe the required

Governance The governance structure for a region’s IRWMP development and implementation. A description of the RWMG responsible for development and implementation of the Plan and the project proponents who will adopt the Plan.

Region Description The watersheds and water systems within the Region; internal boundaries; and water supplies and demands, including potential effects of climate change. Comparison of current and future water quality conditions in the Region. Detailed water quality information for specified constituents. Description of social and cultural makeup of the regional community. Description of major water related objectives and conflicts. Explanation of how the IRWM regional boundary was determined and why it is appropriate. Identification of neighboring and/or overlapping IRWM efforts and explanation of planned/working relationships. -Proposition 1 IRWM Guidelines July 2016, Page 36

Objectives Objectives of the IRWMP that are measurable, and the process used to develop them. Explanation of prioritization of objectives.

Resource Management Strategies Resource management strategies considered to meet IRWM objectives and which strategies were incorporated into the Plan. Effects of climate change on the region’s water resources and the potential for climate change adaptation and/or mitigation using each RMS.

Integration Structures and processes that provide opportunities to develop and foster integration.

Project Review Process Procedures for submitting a project to the RWMG. Procedures for review of projects considered for inclusion into the Plan. Displaying the lists of selected projects. Consideration of climate change and greenhouse gas (GHG) impacts.

Impact and Benefit Discussion of potential impacts and benefits of implementation of the IRWMP.

Plan Performance and Monitoring Performance measures and monitoring methods to ensure the objectives of the IRWMP are met. Particular consideration of Native American Tribal communities, adaptive management, and climate change.

Data Management Process of data collection, storage, and dissemination to IRWM participants, stakeholders, public, and the State.
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jurisdictions. The ESRWMP was initially formed by Modesto, Hughson, Ceres, and Turlock in 2011,
with Waterford and Stanislaus County being added in 2017. All ESRWMP members signed an MOU 
over a series of months in 2017, (included in Appendix A) which formalized the ESRWMP. 

The East Stanislaus IRWM Region completed the Region Acceptance Process (RAP) application to 
become an official IRWM region, approved by DWR, in 2011. This Region and its associated RWMG 
were developed to foster regional communication and cooperation and to cooperatively resolve 
potential water resources conflicts in the Region.  

1.3 IRWMP Development 
The State of California established IRWM Plan Standards as described in the Prop 1 Guidelines that 
define aspects that must be addressed in each IRWMP. This IRWMP has been constructed to meet or 
surpass each of those standards. The Plan Standards and 
required documentation for each are summarized as follows. 

ï Governance ñ The governance structure for a regionís 
IRWMP development and implementation. A description 
of the RWMG responsible for development and 
implementation of the Plan and the project proponents 
who will adopt the Plan.  

ï Region Description ñ The watersheds and water systems 
within the Region; internal boundaries; and water 
supplies and demands, including potential effects of 
climate change. Comparison of current and future water 
quality conditions in the Region. Detailed water quality information for specified
constituents. Description of social and cultural makeup of the regional community. 
Description of major water related objectives and conflicts. Explanation of how the IRWM 
regional boundary was determined and why it is appropriate. Identification of neighboring 
and/or overlapping IRWM efforts and explanation of planned/working relationships.  

ï Objectives ñ Objectives of the IRWMP that are measurable, and the process used to develop 
them. Explanation of prioritization of objectives. 

ï Resource Management Strategies ñ Resource management strategies considered to meet 
IRWM objectives and which strategies were incorporated into the Plan. Effects of climate 
change on the regionís water resources and the potential for climate change adaptation 
and/or mitigation using each RMS. 

ï Integration ñ Structures and processes that provide opportunities to develop and foster 
integration.  

ï Project Review Process ñ Procedures for submitting a project to the RWMG. Procedures for 
review of projects considered for inclusion into the Plan. Displaying the lists of selected 
projects. Consideration of climate change and greenhouse gas (GHG) impacts. 

ï Impact and Benefit ñ Discussion of potential impacts and benefits of implementation of the 
IRWMP. 

ï Plan Performance and Monitoring ñ Performance measures and monitoring methods to 
ensure the objectives of the IRWMP are met. Particular consideration of Native American 
Tribal communities, adaptive management, and climate change. 

ï Data Management ñ Process of data collection, storage, and dissemination to IRWM 
participants, stakeholders, public, and the State.  

ìIRWM Plan Standards are 
used to describe the required
contents of an IRWM Plan 
and can be used as criteria in 
Implementation Grant 
applications.î 
 
- Proposition 1 IRWM 
Guidelines, July 2016, Page 
36 
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Finance Possible funding sources, programs, and grant opportunities for the development and ongoing funding of the IRWMP. Funding mechanisms (e.g. rate structures) for projects that implement the IRWMP. Explanation of the certainty and longevity of known or potential funding for the IRWMP and projects included. Explanation of how operations and maintenance (O M) costs for projects would be covered.

Technical Analysis Data and technical analyses that were used in the development of the IRWMP.

Relation to Local Water Planning A list of local water plans used in the IRWMP. Discussion of how the IRWMP related to planning documents, including Storm Water Resource Plans, and programs established by local agencies. Description of the dynamics between the IRWMP and local planning documents.

Relation to Local Land Use Planning Current relationship between local land use planning, regional water issues, and water management objectives. Future plans to further a collaborative, proactive relationship between land use planners and water managers.

Stakeholder Involvement Description of the public process that provides outreach and an opportunity to participate in the IRWMP development and implementation. Process used to identify, inform, invite and involve stakeholder groups in the IRWM process. Discussion of how the RWMG will endeavor to involve DACs and Native American tribal communities in the IRWM planning effort. Description of the decision-making process. Discussion regarding how stakeholders are necessary to address the objectives and RMS. Discussion of how collaborative processes will engage a balance of the interest groups regardless of their ability to contribute financially to the IRWMP’s development or implementation.

Coordination Identification of the process to coordinate water management projects and activities of participating local agencies and stakeholders to avoid conflicts and take advantage of efficiencies. Identification of neighboring IRWM efforts and how cooperation/coordination with these efforts will be accomplished. Identification of areas where a State agency may be able to assist in communication, cooperation, or implementation of IRWMP components, processes, projects, etc.

Climate Change Discussion of the potential effects of climate change on the IRWM region, including an evaluation of the IRWM region’s vulnerabilities to the effects of climate change and potential adaptation responses. Process that discloses and considers GHG emissions when choosing between project alternatives.
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ï Finance ñ Possible funding sources, programs, and grant opportunities for the development
and ongoing funding of the IRWMP. Funding mechanisms (e.g. rate structures) for projects 
that implement the IRWMP. Explanation of the certainty and longevity of known or potential 
funding for the IRWMP and projects included. Explanation of how operations and 
maintenance (O&M) costs for projects would be covered.  

ï Technical Analysis ñ Data and technical analyses that were used in the development of the 
IRWMP. 

ï Relation to Local Water Planning ñ A list of local water plans used in the IRWMP. Discussion 
of how the IRWMP related to planning documents, including Storm Water Resource Plans, 
and programs established by local agencies. Description of the dynamics between the IRWMP 
and local planning documents. 

ï Relation to Local Land Use Planning ñ Current relationship between local land use planning, 
regional water issues, and water management objectives. Future plans to further a
collaborative, proactive relationship between land use planners and water managers. 

ï Stakeholder Involvement ñ Description of the public process that provides outreach and an 
opportunity to participate in the IRWMP development and implementation. Process used to 
identify, inform, invite and involve stakeholder groups in the IRWM process. Discussion of 
how the RWMG will endeavor to involve DACs and Native American tribal communities in the 
IRWM planning effort. Description of the decision-making process. Discussion regarding how 
stakeholders are necessary to address the objectives and RMS. Discussion of how 
collaborative processes will engage a balance of the interest groups regardless of their ability 
to contribute financially to the IRWMPís development or implementation. 

ï Coordination ñ Identification of the process to coordinate water management projects and 
activities of participating local agencies and stakeholders to avoid conflicts and take 
advantage of efficiencies. Identification of neighboring IRWM efforts and how 
cooperation/coordination with these efforts will be accomplished. Identification of areas 
where a State agency may be able to assist in communication, cooperation, or implementation 
of IRWMP components, processes, projects, etc. 

ï Climate Change ñ Discussion of the potential effects of climate change on the IRWM region, 
including an evaluation of the IRWM regionís vulnerabilities to the effects of climate change 
and potential adaptation responses. Process that discloses and considers GHG emissions 
when choosing between project alternatives. 

As described in the Guidelines, although the Plan Standards name specific topics the IRWMP should 
cover, they do not constitute an outline for the Plan. The following table shows which sections of the
IRWMP address the Plan Standards previously described. All of the Plan Standards are addressed 
which helps ensure the creation of a high quality, implementable IRWMP. 



Chapter 1 Introduction

Plan Standard
East StanislausIRWMP Section to Reference

Governance 4.1
Region Description Chapter 2

Objectives Chapter 5
Resource Management Strategies Chapter 6

Integration 7.2
Project Review Process 7.1, 7.2, 7.3
Impacts and Benefits 7.4

Plan Performance and Monitoring 9.1, 9.3, 9.4
Data Management 8.2

Finance 9.2
Technical Analysis 8.1

Relation to Local Water Planning 5.6, 5.7
Relation to Local Land Use Planning

5.8
Stakeholder Involvement 4.2

Coordination 4.3, 4.4, 4.5
Climate Change Chapter 3

1.4 IRWMP Adoption

City of Modesto
City of Turlock
City of Ceres
City of Hughson
City of Waterford
Stanislaus County

2018 East Stanislaus Integrated Regional Water Management Plan Chapter 1 Introduction 
 Final 

February 2018  1-4 
 

Table 1-1: Plan Standards Addressed in the East Stanislaus IRWMP 

Plan Standard 
East Stanislaus IRWMP 

Section to Reference 
Governance 4.1 

Region Description Chapter 2 
Objectives  Chapter 5 

Resource Management Strategies  Chapter 6 
Integration 7.2 

Project Review Process 7.1, 7.2, 7.3 
Impacts and Benefits 7.4 

Plan Performance and Monitoring 9.1, 9.3, 9.4 
Data Management 8.2 

Finance 9.2 
Technical Analysis  8.1 

Relation to Local Water Planning 5.6, 5.7 
Relation to Local Land Use 

Planning 5.8 
Stakeholder Involvement 4.2

Coordination 4.3, 4.4, 4.5 
Climate Change Chapter 3  

Ongoing information about the development and implementation of this IRWMP can be found on the 
East Stanislaus IRWM Regionís website at www.eaststanirwm.org.  

1.4 IRWMP Adoption 
ESRWMP member agencies and project proponents interested in IRWM grant funding eligibility are 
expected to adopt the IRWMP upon completion, and any stakeholder entities can choose to accept or 
adopt the completed Plan to demonstrate support and commitment to implementation. Upon 
completion of the East Stanislaus IRWMP, the following entities adopted this Plan at meetings of their 
governing boards which were open to the public: 

ï City of Modesto  
ï City of Turlock  
ï City of Ceres  
ï City of Hughson  
ï City of Waterford  
ï Stanislaus County  

Appendix B contains the notices of intent to adopt and the adopting resolutions. Many project 
proponents that submitted projects to the 2018 IRMWP Update include the ESRWMP member 
agencies (Modesto, Ceres, Turlock, Hughson, Waterford, and Stanislaus County). As members of the 
RWMG, these agencies adopted the IRWMP.  Other project proponents that are expected to adopt or 
endorse the Plan are Tuolumne River Trust, Eastside Water District, and River Partners, as they have 
ready-to-proceed projects on the project list. 
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As described in Section 9.4, Plan Updates, the East Stanislaus IRWMP will continue to be updated periodically to reflect changing conditions, the development of parallel water-related planning programs, and IRWMP project implementation. When the IRWMP is updated, it will be re-adopted by the participating agencies. There may, however, be interim changes to the IRWMP that will be administrative in nature; for example, the project list may be updated prior to a grant proposal solicitation. This IRWMP does not require re-adoption of this Plan for interim or administrative changes.
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As described in Section 9.4, Plan Updates, the East Stanislaus IRWMP will continue to be updated 
periodically to reflect changing conditions, the development of parallel water-related planning 
programs, and IRWMP project implementation. When the IRWMP is updated, it will be re-adopted 
by the participating agencies. There may, however, be interim changes to the IRWMP that will be 
administrative in nature; for example, the project list may be updated prior to a grant proposal 
solicitation. This IRWMP does not require re-adoption of this Plan for interim or administrative 
changes.



Chapter 2

East Stanislaus Integrated Regional Water Management Plan Update

Chapter 2



2.1 Region Description

2.1.1 Region Boundaries

The need for integrated regional water planning in Stanislaus County, and therefore the need for an IRWM region, was most easily noted visually when viewing DWR’s 2010 IRWM Regional Map. At the time, multiple IRWM Regions were approved by DWR and had been actively participating the IRWM planning process, but there was a void in IRWM coverage over central Stanislaus County including the Cities of Modesto, Hughson, Turlock, and Ceres, in between the following five IRWM regions: Central California (now referred to as Yosemite-Mariposa), Merced, Eastern San Joaquin, Tuolumne-Stanislaus and Westside-San Joaquin. As withWatersheds and water systems within the region.
Internal boundaries within the region.
Water supplies and demands for a minimum of a 20year planning horizon.

Current and future water quality condition in the region as well as description of groundwater contamination to comply with AB 1249.

Social and cultural makeup of the regional community.
Major water related objectives and conflicts (in Section 4.1 of this Plan).

How the IRWM regional boundary was determined.
Neighboring and/or overlapping IRWM efforts.
How the plan will help reduce dependence on the Sacramento-San Joaquin Delta for water supply.

Climate change impacts on the region.
Proposition 1 IRWM Guidelines July 2016, Page 38

The agencies that initiated the East Stanislaus IRWM Region through the first MOU creating the ESRWMP (the Cities of Modesto, Turlock, Ceres, and Hughson) understood the importance of integrated water resources management and have practiced those principles in the past by working together to evaluate water resources-related issues, seeking solutions together rather than in a piecemeal fashion. In forming the East Stanislaus IRWM Region, they strove to formalize their past relationships to maximize opportunities for integration, project and program efficiencies, and benefits through shared vision and collaboration. The East Stanislaus IRWM Region was developed, as shown in Figure 2-1 in an effort to create a regional management solution for long-term water resources management. While the boundaries of the Region have not changed, the ESRWMP members have with the addition of the City of Waterford and Stanislaus County in 2017. The East Stanislaus IRWM Region has common boundaries with the Merced, Eastern San Joaquin, Tuolumne Stanislaus and Westside-San Joaquin IRWM regions, and with some local agency and environmental boundaries. By using the boundaries of neighboring IRWM regions as a starting point, the East Stanislaus Region was formulated to cover an area of California that lacked integrated regional water planning and to avoid major overlaps with neighboring IRWM regions.
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Chapter 2 East Stanislaus IRWM Region  

2.1 Region Description 

2.1.1 Region 
Boundaries 
The need for integrated regional 
water planning in Stanislaus 
County, and therefore the need for 
an IRWM region, was most easily 
noted visually when viewing 
DWRís 2010 IRWM Regional Map.
At the time, multiple IRWM 
Regions were approved by DWR 
and had been actively 
participating the IRWM planning 
process, but there was a void in 
IRWM coverage over central 
Stanislaus County including the 
Cities of Modesto, Hughson, 
Turlock, and Ceres, in between the 
following five IRWM regions: 
Central California (now referred 
to as Yosemite-Mariposa), 
Merced, Eastern San Joaquin,
Tuolumne-Stanislaus and 
Westside-San Joaquin. As with 

other areas of the Central Valley, water resource conflicts are present as agricultural and urban 
demands collide, groundwater and surface water resources become impacted, and as the region 
continues to grow and change.  

The agencies that initiated the East Stanislaus IRWM Region through the first MOU creating the 
ESRWMP (the Cities of Modesto, Turlock, Ceres, and Hughson) understood the importance of 
integrated water resources management and have practiced those principles in the past by working 
together to evaluate water resources-related issues, seeking solutions together rather than in a 
piecemeal fashion. In forming the East Stanislaus IRWM Region, they strove to formalize their past 
relationships to maximize opportunities for integration, project and program efficiencies, and 
benefits through shared vision and collaboration. The East Stanislaus IRWM Region was developed, 
as shown in Figure 2-1, in an effort to create a regional management solution for long-term water 
resources management. While the boundaries of the Region have not changed, the ESRWMP
members have with the addition of the City of Waterford and Stanislaus County in 2017. The East 
Stanislaus IRWM Region has common boundaries with the Merced, Eastern San Joaquin, Tuolumne-
Stanislaus and Westside-San Joaquin IRWM regions, and with some local agency and environmental 
boundaries. By using the boundaries of neighboring IRWM regions as a starting point, the East 
Stanislaus Region was formulated to cover an area of California that lacked integrated regional water 
planning and to avoid major overlaps with neighboring IRWM regions.  

An IRWMP must include a description of the region being 
managed by the RWMG. This section should describe: 

ï Watersheds and water systems within the region. 
ï Internal boundaries within the region. 
ï Water supplies and demands for a minimum of a 20-

year planning horizon. 
ï Current and future water quality condition in the region 

as well as description of groundwater contamination to 
comply with AB 1249. 

ï Social and cultural makeup of the regional community. 
ï Major water related objectives and conflicts (in Section 

4.1 of this Plan). 
ï How the IRWM regional boundary was determined. 
ï Neighboring and/or overlapping IRWM efforts. 
ï How the plan will help reduce dependence on the 

Sacramento-San Joaquin Delta for water supply. 
ï Climate change impacts on the region. 

- Proposition 1 IRWM Guidelines, July 2016, Page 38 



South Boundary: The Merced River, the Turlock Groundwater Subbasin, and the Turlock Irrigation District (TID) boundaries were used to delineate the southern boundary of the East Stanislaus IRWM Region. The southern boundary of the Region is located within the Merced IRWM Region and creates a small overlap. The two IRWM regions have been coordinating during the plan development process and have discussed the overlap during development of each region’s boundaries. At present, it has been agreed that each region will address its entire region in the planning process, and as such, the
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Figure 2-1: Boundaries of the East Stanislaus Region 

 
 

The boundaries of the East Stanislaus IRWM Region result from a combination of IRWM and local 
jurisdictional boundaries and geographical and environmental considerations, and are as follows: 

North Boundary: The north boundary of the East Stanislaus IRWM Region is defined by the 
Stanislaus River, Modesto Groundwater Subbasin, and a portion of the Stanislaus County border. The 
boundary also aligns with the Eastern San Joaquin IRWM boundary. Importance was placed on 
natural water boundaries and source of water supplies used in various areas of the county, and not 
solely political or jurisdictional boundaries. This resulted in the exclusion of north-eastern portion of 
Stanislaus County. This area was not chosen to be part of the IRWM region because it cannot be 
justified from a watershed and a source water perspective (that is, the source of water supplies used 
in this portion of Stanislaus County lie within other IRWM regions). However, the communities in 
this area are invited to participate in the East Stanislaus Region. 

South Boundary: The Merced River, the Turlock Groundwater Subbasin, and the Turlock Irrigation 
District (TID) boundaries were used to delineate the southern boundary of the East Stanislaus IRWM 
Region. The southern boundary of the Region is located within the Merced IRWM Region and creates 
a small overlap. The two IRWM regions have been coordinating during the plan development process 
and have discussed the overlap during development of each regionís boundaries. At present, it has 
been agreed that each region will address its entire region in the planning process, and as such, the 
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East Stanislaus Region is including its entire region, including the overlap area in the planning efforts 
currently underway. Should a project be identified in the overlap area or a need arise that further 
coordination with the Merced IRWM Region be required, the ESRWMP will do so accordingly. Both 
IRWM regions recognize coordination in this area is required and both are willing to cooperate. 

Eastern Boundary: The existing Tuolumne-Stanislaus IRWM Region boundary was used to form the 
eastern boundary of the East Stanislaus Region. By aligning the region boundary with the 
neighboring IRWM regionís boundary, unnecessary confusion is avoided and inter-regional water 
management strategies can still be employed. The location of the eastern boundary also ensures that 
the Turlock and Modesto Groundwater Subbasins are located within the East Stanislaus Region. 

Western Boundary: The San Joaquin River and the Westside-San Joaquin IRWM Region boundaries 
were used for the western boundary of the East Stanislaus region. The western boundary of both the 
Turlock and Modesto Groundwater Subbasins is the San Joaquin River; therefore, the East Stanislaus 
Region fully encompasses these groundwater subbasins.  

The East Stanislaus Region incorporates portions of both Stanislaus and Merced Counties. The cities
located within the Region that comprise the ESRWMP are the Cities of Modesto, Hughson, Turlock, 
Ceres, and Waterford (Figure 2-2) (in addition to Stanislaus County); however, all cities within 
Stanislaus and Merced Counties, as well as neighboring counties, have been, and will continue to be, 
invited to participate in the IRWM process. The entire East Stanislaus Region is located within Central 
Valley Regional Water Quality Control Boardís (CVRWQCB) jurisdiction.  

Figure 2-2: ESWRMP Cities Located in the East Stanislaus Region 

 



2.1.2 Climate

The East Stanislaus IRWM Region has a Mediterranean climate with hot, dry summers and cool winters, with most of the annual precipitation occurring between November and April. The average annual maximum temperature is 74.6 degrees Fahrenheit ( of), as shown in the following table, but it is not uncommon for summer temperatures to exceed 100 of. Extreme winter lows can reach the teens with the first freeze usually in December and the last in February.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Monthly Average ET (in) a

1.10 1.88 3.63 5.18 6.87 7.81 7.96 6.90 5.15 3.43 1.74 1.08 52.74
Average Total Precipitation (in) b

2.44 2.07 1.93 1.03 0.46 0.13 0.02 0.04 0.17 0.63 1.24 2.05 12.21
Average Max Temperature ( o F) b

53.8 60.9 66.9 73.3 81.2 88.3 94.3 92.3 87.7 77.9 64.6 54.4 74.6
Average Min Temperature b

37.6 40.8 43.5 46.8 51.8 56.6 60.0 58.8 56.0 49.6 41.7 37.7 48.4
a. Data from California Irrigation Management Information System (CIMIS) Station 71.
b. Data from Western Regional Climate Center for Modesto, CA. Period of record is March 1, 1906 to June 9, 2016.

2.1.3 Watersheds and Water Systems

Watersheds

Within the Central Valley, three major watersheds have been delineated the Sacramento River Basin, the San Joaquin River Basin, and the Tulare Lake Basin. The East Stanislaus Region is within the San Joaquin River Basin, which is bound by the crest of the Sierra Nevada on the east and the Klamath Mountains on the west. The San Joaquin River Basin covers about 15,880 square miles and includes the San Joaquin River and its larger tributaries the Cosumnes, Mokelumne, Calaveras Stanislaus, Tuolumne, Merced, Chowchilla, and Fresno Rivers. The San Joaquin River Basin can be further divided into other watersheds and sub-watersheds (CVRWQCB, 2004). The Merced, Stanislaus and Tuolumne River watersheds are three watersheds within the San Joaquin River Basin. These are the primary surface water watersheds that drain to the Middle San Joaquin-Lower Merced Lower Stanislaus Watershed in which the East Stanislaus region is almost entirely located (Figure 2-3). The Merced, Tuolumne, and Stanislaus Rivers are approximately 135, 155, and 161 miles long, respectively. Table 2-2 summarizes the key characteristics of the four rivers in the East Stanislaus Region.
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2.1.2 Climate 
The East Stanislaus IRWM Region has a Mediterranean climate with hot, dry summers and cool
winters, with most of the annual precipitation occurring between November and April. The average 
annual maximum temperature is 74.6 degrees Fahrenheit (oF), as shown in the following table, but it 
is not uncommon for summer temperatures to exceed 100oF. Extreme winter lows can reach the 
teens with the first freeze usually in December and the last in February.  

Table 2-1: Average Temperatures and ET in the East Stanislaus Region 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Monthly 

Average ET 
(in)a 1.10 1.88 3.63 5.18 6.87 7.81 7.96 6.90 5.15 3.43 1.74 1.08 52.74 

Average Total 
Precipitation 

(in)b 2.44 2.07 1.93 1.03 0.46 0.13 0.02 0.04 0.17 0.63 1.24 2.05 12.21 
Average Max 
Temperature 

(oF) b 53.8 60.9 66.9 73.3 81.2 88.3 94.3 92.3 87.7 77.9 64.6 54.4 74.6 
Average Min 

Temperature b 37.6 40.8 43.5 46.8 51.8 56.6 60.0 58.8 56.0 49.6 41.7 37.7 48.4 
a. Data from California Irrigation Management Information System (CIMIS) Station#71.  
b. Data from Western Regional Climate Center for Modesto, CA. Period of record is March 1, 1906 to June 9, 2016. 

2.1.3 Watersheds and Water Systems 
Watersheds 
Within the Central Valley, three major watersheds have been delineated ñ the Sacramento River 
Basin, the San Joaquin River Basin, and the Tulare Lake Basin. The East Stanislaus Region is within 
the San Joaquin River Basin, which is bound by the crest of the Sierra Nevada on the east and the 
Klamath Mountains on the west. The San Joaquin River Basin covers about 15,880 square miles and 
includes the San Joaquin River and its larger tributaries ñ the Cosumnes, Mokelumne, Calaveras 
Stanislaus, Tuolumne, Merced, Chowchilla, and Fresno Rivers. The San Joaquin River Basin can be 
further divided into other watersheds and sub-watersheds (CVRWQCB, 2004). The Merced, 
Stanislaus and Tuolumne River watersheds are three watersheds within the San Joaquin River Basin.
These are the primary surface water watersheds that drain to the Middle San Joaquin-Lower Merced-
Lower Stanislaus Watershed in which the East Stanislaus region is almost entirely located (Figure 
2-3). The Merced, Tuolumne, and Stanislaus Rivers are approximately 135, 155, and 161 miles long, 
respectively. Table 2-2 summarizes the key characteristics of the four rivers in the East Stanislaus 
Region. 
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Figure 2-3: Watersheds Within and Around the East Stanislaus Region 

 



Lower San Joaquin River
Characteristic Stanislaus River Tuolumne River Merced River Upper San Joaquin River
Median Annual Unimpaired Flow (1923-2008)1.08 MAF 1.72 MAF 0.85 MAF 1.44 MAF (upstream of Friant Dam)

Drainage Area of Tributary at Confluence with San Joaquin (and percent of tributary upstream of mouth)1.195 square miles (82 upstream of Goodwin)1.870 square miles (82 upstream of LaGrange)1.270 square miles (84 upstream of Merced Falls)1.675 square miles (100 upstream of Friant Dam)

Total River Length 161 miles 155 miles 135 miles 330 miles
Miles Downstream of Major DamNew Melones: 62 miles Goodwin: 59 milesNew Don Pedro: 55 miles LaGrange: 52 milesNew Exchequer: 63 miles Crocker-Huffman: 52 milesFriant: 266 miles

Confluence with LSJR River Miles (RM) Upstream of Sacramento River ConfluenceRM75 RM83 RM118 RM266

Number of Dams 28 DSOD a 27 DSOD 8 DSOD 19 DSOD
Total Reservoir Storage 2.85 MAF 2.94 MAF 1.04 MAF 1.15 MAF
Most Downstream Dam (with year built and capacity)Goodwin, 59 miles upstream of SJR (1912, 500 AF)LaGrange, 52 miles upstream of LSJR (1893, 500 AF)Crocker-Huffman, 52 miles upstream of LSJR (1910, 200 AF)Friant, 260 miles upstream of the Merced confluence (1942, 520 TAF)

Major Downstream Dams (with year built and reservoir capacity)New Melones (1978, 2.4 MAF) Tulloch, Beardsley, Donnells ’Tri- dams project’ (1958, 203 TAF)New Don Pedro (1971, 2.03 MAF)New Exchequer (1967, 1.02 MAF) McSwain (1966, 9.7 TAF)Friant (1942, 520 TAF)

Major Upstream Dams (with year built and reservoir capacity)New Spicer Meadows (1988, 189 TAF)Hetch Hetchy (1923, 360 TAF) Cherry Valley (1956, 273 TAF)None Shaver Lake (1927, 135 TAF) Thomas Edison Lake (1965, 125 TAF) Mammoth Pool (1960, 123 TAF)

a. DSOD dams are those greater than 50 ft. in height and/or greater than 50 AF in capacity, with some exceptions.
MAF million acre-feet

DSOD Division of Safety of Dams

TAF thousand acre-feet
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Table 2-2: Watershed and Reservoir Characteristics in the San Joaquin River Basin 

Characteristic 

Lower San Joaquin River 

Upper San Joaquin River Stanislaus River Tuolumne River Merced River 

Median Annual Unimpaired Flow 
(1923-2008) 

1.08 MAF 1.72 MAF 0.85 MAF 1.44 MAF (upstream of 
Friant Dam) 

Drainage Area of Tributary at 
Confluence with San Joaquin (and 
percent of tributary upstream of 
mouth)  

1.195 square miles 
(82% upstream of Goodwin) 

1.870 square miles 
(82% upstream of 
LaGrange) 

1.270 square miles 
(84% upstream of Merced 
Falls) 

1.675 square miles 
(100% upstream of Friant 
Dam) 

Total River Length 161 miles 155 miles 135 miles 330 miles 
Miles Downstream of Major Dam New Melones: 62 miles 

Goodwin: 59 miles 
New Don Pedro: 55 
miles 
LaGrange: 52 miles 

New Exchequer: 63 miles 
Crocker-Huffman: 52 
miles 

Friant: 266 miles 

Confluence with LSJR River Miles (RM) 
Upstream of Sacramento River 
Confluence 

RM 75 RM 83 RM 118 RM 266 

Number of Dams 28 DSODa 27 DSOD 8 DSOD 19 DSOD 
Total Reservoir Storage 2.85 MAF 2.94 MAF 1.04 MAF 1.15 MAF 
Most Downstream Dam (with year 
built and capacity) 

Goodwin, 59 miles upstream of 
SJR (1912, 500 AF) 

LaGrange, 52 miles 
upstream of LSJR 
(1893, 500 AF) 

Crocker-Huffman, 52 
miles upstream of LSJR 
(1910, 200 AF) 

Friant, 260 miles upstream 
of the Merced confluence 
(1942, 520 TAF) 

Major Downstream Dams (with year 
built and reservoir capacity) 

New Melones (1978, 2.4 MAF) 
Tulloch, Beardsley, Donnells ìTri-
dams projectî (1958, 203 TAF) 

New Don Pedro (1971, 
2.03 MAF) 

New Exchequer (1967, 
1.02 MAF) 
McSwain (1966, 9.7 TAF) 

Friant (1942, 520 TAF) 

Major Upstream Dams (with year built 
and reservoir capacity) 

New Spicer Meadows (1988, 189 
TAF) 

Hetch Hetchy (1923, 
360 TAF) 
Cherry Valley (1956, 
273 TAF) 

None Shaver Lake (1927, 135 TAF) 
Thomas Edison Lake (1965, 
125 TAF) 
Mammoth Pool (1960, 123 
TAF) 

Source: Evaluation of San Joaquin River Flow and Southern Delta Water Quality Objectives and Implementation, ICF, December 2012. 
a. DSOD dams are those greater than 50 ft. in height and/or greater than 50 AF in capacity, with some exceptions. 
MAF ñ million acre-feet 
RM ñ river mile 
DSOD ñ Division of Safety of Dams 
AF ñ acre-feet 
TAF ñ thousand acre-feet 
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San Joaquin River

The San Joaquin River Basin covers approximately 32,000 square miles in the northern part of the San Joaquin Valley, roughly from Fresno to Stockton (San Joaquin River Group Authority, 1999). The San Joaquin River is 330 miles in length, from its headwaters to its confluence with the Sacramento River. The portion of the river in the East Stanislaus Region is located north along the western edge of the Region. The primary sources of surface water to the basin are rivers that drain the western slope of the Sierra Nevada Range. Each of these rivers (the San Joaquin, Merced, Tuolumne, Stanislaus, Calaveras, Mokelumne and Cosumnes Rivers) drains large areas of high elevation watershed that supply snowmelt runoff during the late spring and early summer months. Historically, peak flows occurred in May and June, and flooding occurred in most years along all the major rivers. However, construction and operation of the numerous water supply, hydroelectric, and flood control efforts during the 20 th century have modified the historic flows (San Joaquin River Group Authority, 1999) and climate change is anticipated to further impact flow patterns in the future.

Overall, the San Joaquin River is the second longest river in California, and habitats along the river have been heavily affected by river control upstream at Friant Dam and by adjacent land uses. One primary river habitat within the East Stanislaus Region is the San Joaquin River National Wildlife Refuge (SJRNWR). The Refuge is located west of Modesto, within the historic floodplain of the confluences of the San Joaquin, Stanislaus, and Tuolumne Rivers. The Refuge was established in 1987 because of the importance of the area as habitat for the Aleutian Canada goose. Refuge lands consist of oak-cottonwood-willow riparian forest, pastures, agricultural fields, and wetlands, with habitats for a diversity of wildlife including numerous special species such as Swainson’s hawks, herons and cormorants, and the endangered riparian brush rabbits. The Refuge presently encompasses more than 6,500 acres. In January 2017, the U.S. Fish and Wildlife Service (USFWS) released a final plan authorizing the expansion of the refuge by up to 10,700 acres. This would link the refuge with the Grassland Ecological Area, a mosaic of floodplain habitats that covers 160,000 acres.

In December 2012, the State Water Resources Control Board (SWRCB) issued a Draft Substitute Environmental Document (SED) in Support of Potential Changes to the Water Quality Control Plan for the Bay-Delta: San Joaquin River Flows and Southern Delta Water Quality. The preferred alternative identified in the SED called for 35 percent unimpaired flows from February through June within the Merced, Tuolumne and Stanislaus Rivers to support spring fish populations. This proposed action has the potential to significantly change water management on all three rivers, restricting water purveyors’ ability to divert surface water and conjunctively manage the rivers and their underlying groundwater subbasins. Additionally, the proposed action has the potential to negatively impact fall-run Chinook as the changes will likely lead to increased temperatures of releases from reservoirs. A Draft Revised SED was released in September 2016. The SWRCB is currently in the process of responding to public comments and revising the draft. A Final SED is expected to be released in Spring 2018; the SWRCB estimates that it will consider the certification of the Final SED in mid-2018. The final draft must be approved by the SWRCB and the Office of Administrative Law before taking effect.
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San Joaquin River 

The San Joaquin River Basin covers approximately 32,000 square miles in the northern part of the 
San Joaquin Valley, roughly from Fresno to Stockton (San Joaquin River Group Authority, 1999). The 
San Joaquin River is 330 miles in length, from its headwaters to its confluence with the Sacramento 
River. The portion of the river in the East Stanislaus Region is located north along the western edge 
of the Region. The primary sources of surface water to the basin are rivers that drain the western 
slope of the Sierra Nevada Range. Each of these rivers (the San Joaquin, Merced, Tuolumne, 
Stanislaus, Calaveras, Mokelumne and Cosumnes Rivers) drains large areas of high elevation
watershed that supply snowmelt runoff during the late spring and early summer months. 
Historically, peak flows occurred in May and June, and flooding occurred in most years along all the 
major rivers. However, construction and operation of the numerous water supply, hydroelectric, and 
flood control efforts during the 20th century have modified the historic flows (San Joaquin River 
Group Authority, 1999) and climate change is anticipated to further impact flow patterns in the 
future. 

The Lower San Joaquin River is defined as the riverís confluence with the Merced River, north to the 
Delta. This stretch of the river is characterized by the combination of flows from tributary streams, 
major rivers, groundwater accretions and agricultural drainage water (San Joaquin River Group 
Authority, 1999).  

Overall, the San Joaquin River is the second longest river in California, and habitats along the river 
have been heavily affected by river control upstream at Friant Dam and by adjacent land uses. One 
primary river habitat within the East Stanislaus Region is the San Joaquin River National Wildlife
Refuge (SJRNWR). The Refuge is located west of Modesto, within the historic floodplain of the 
confluences of the San Joaquin, Stanislaus, and Tuolumne Rivers. The Refuge was established in 1987 
because of the importance of the area as habitat for the Aleutian Canada goose. Refuge lands consist 
of oak-cottonwood-willow riparian forest, pastures, agricultural fields, and wetlands, with habitats 
for a diversity of wildlife including numerous special species such as Swainson's hawks, herons and 
cormorants, and the endangered riparian brush rabbits. The Refuge presently encompasses more 
than 6,500 acres. In January 2017, the U.S. Fish and Wildlife Service (USFWS) released a final plan 
authorizing the expansion of the refuge by up to 10,700 acres. This would link the refuge with the 
Grassland Ecological Area, a mosaic of floodplain habitats that covers 160,000 acres.  

In December 2012, the State Water Resources Control Board (SWRCB) issued a Draft Substitute 
Environmental Document (SED) in Support of Potential Changes to the Water Quality Control Plan 
for the Bay-Delta: San Joaquin River Flows and Southern Delta Water Quality. The preferred
alternative identified in the SED called for 35 percent unimpaired flows from February through June 
within the Merced, Tuolumne and Stanislaus Rivers to support spring fish populations. This proposed 
action has the potential to significantly change water management on all three rivers, restricting
water purveyorsí ability to divert surface water and conjunctively manage the rivers and their 
underlying groundwater subbasins. Additionally, the proposed action has the potential to negatively 
impact fall-run Chinook as the changes will likely lead to increased temperatures of releases from 
reservoirs. A Draft Revised SED was released in September 2016. The SWRCB is currently in the 
process of responding to public comments and revising the draft. A Final SED is expected to be 
released in Spring 2018; the SWRCB estimates that it will consider the certification of the Final SED 
in mid-2018. The final draft must be approved by the SWRCB and the Office of Administrative Law
before taking effect.  
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Stanislaus River

The Stanislaus River watershed is approximately 578,000 acres, located in the central Sierra Nevada, and is one of the largest tributaries to the San Joaquin River in the Central Valley. Snowmelt runoff contributes the largest portion of the flows in the Stanislaus River, with the highest monthly flows in May and June (San Joaquin River Group Authority, 1999). Within the Stanislaus River watershed, there are 18 dams and 10 powerhouses. The lower Stanislaus River also has 16 parks or river access areas. There are 11 riverside parks between Knight’s Ferry and the confluence with the San Joaquin River that are managed by the U.S. Army Corps of Engineers (USACE). The parks provide camping, fishing, and boating access to the River. The Stanislaus River at State Highway 99 and downstream includes Caswell Memorial State Park, as well as smaller parks such as Modesto’s Oak Grove Park. USACE developed a plan for a series of access parks along the Stanislaus River called the ’String of Pearls’ (ESA, 2013).

The major habitat type along the lower Stanislaus River is valley foothill riparian, primarily bordering the river. This habitat is characterized by a canopy layer of cottonwoods, California sycamores and valley oaks. Annual grassland is also found in this area, within reach of the river. This habitat is characterized as an open habitat dominated by annual grasses. The California Department of Fish and Wildlife (CDFW) conducted surveys along 59 miles of the Stanislaus River from the confluence with San Joaquin River upstream to Goodwin Dam. Some of the identified species of concern in the watershed include fall-run Chinook salmon (species of concern), steelhead trout (threatened), California tiger salamander, California red-legged frog, riparian brush rabbit, and riparian woodrat (CDFW, 1995).

Tuolumne River

The headwaters of the Tuolumne River begin in Yosemite National Park in the Sierra Nevada at an elevation of about 13,000 feet. The Tuolumne River’s two primary sources begin on Mount Dana and Mount Lyell, the tallest peak in the Park. The Dana and Lyell tributaries meet at the eastern edge of Tuolumne Meadows forming the Tuolumne River. From Tuolumne Meadows, the river descends 4,000 feet to the Hetch Hetchy Reservoir. Other creeks also enter Hetch Hetchy Reservoir, including Return, Paiute, Rancheria, and Falls Creeks above the O’Shaughnessy Dam. At the dam, approximately 33 of the river’s flow is diverted through Canyon Tunnel, and ultimately to the San Francisco Bay Area, where it provides water to nearly 2.5 million people. Below O’Shaughnessy Dam, the Tuolumne River exits Yosemite National Park and enters the Stanislaus National Forest. Between Kirkwood Powerhouse and Don Pedro Reservoir, the Tuolumne River is known for its world-class whitewater rapids for recreation. The main branch of the Tuolumne River and Dry Creek, a major tributary, are both within the Region. The various reaches of the Tuolumne River are described below:
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Stanislaus River 

The Stanislaus River watershed is approximately 578,000 acres, located in the central Sierra Nevada, 
and is one of the largest tributaries to the San Joaquin River in the Central Valley. Snowmelt runoff 
contributes the largest portion of the flows in the Stanislaus River, with the highest monthly flows in 
May and June (San Joaquin River Group Authority, 1999). Within the Stanislaus River watershed, 
there are 18 dams and 10 powerhouses. The lower Stanislaus River also has 16 parks or river access 
areas. There are 11 riverside parks between Knightís Ferry and the confluence with the San Joaquin 
River that are managed by the U.S. Army Corps of Engineers (USACE). The parks provide camping, 
fishing, and boating access to the River. The Stanislaus River at State Highway 99 and downstream 
includes Caswell Memorial State Park, as well as smaller parks such as Modestoís Oak Grove Park. 
USACE developed a plan for a series of access parks along the Stanislaus River called the ìString of 
Pearlsî (ESA, 2013).  

Flow control in the lower Stanislaus River is provided by the New Melones Reservoir, which has a
capacity of 2.4 million acre-feet (AF) and is operated by the U.S. Bureau of Reclamation (USBR). 
Releases from New Melones Reservoir are re-regulated downstream at Tulloch Reservoir. The main 
water diversion point on the Stanislaus River is Goodwin Dam, which provides deliveries to Oakdale 
Irrigation District (OID) and the South San Joaquin Irrigation District (SSJID) in San Joaquin County. 
Goodwin Dam is also used to divert water into the Goodwin Tunnel for deliveries to Central San 
Joaquin Water Conservation District and the Stockton East Water District, also in San Joaquin County 
(San Joaquin River Group Authority, 1999).  

The major habitat type along the lower Stanislaus River is valley foothill riparian, primarily bordering 
the river. This habitat is characterized by a canopy layer of cottonwoods, California sycamores and 
valley oaks. Annual grassland is also found in this area, within reach of the river. This habitat is 
characterized as an open habitat dominated by annual grasses. The California Department of Fish 
and Wildlife (CDFW) conducted surveys along 59 miles of the Stanislaus River from the confluence 
with San Joaquin River upstream to Goodwin Dam. Some of the identified species of concern in the 
watershed include fall-run Chinook salmon (species of concern), steelhead trout (threatened), 
California tiger salamander, California red-legged frog, riparian brush rabbit, and riparian woodrat 
(CDFW, 1995). 

Tuolumne River 

The headwaters of the Tuolumne River begin in Yosemite National Park in the Sierra Nevada at an 
elevation of about 13,000 feet. The Tuolumne Riverís two primary sources begin on Mount Dana and 
Mount Lyell, the tallest peak in the Park. The Dana and Lyell tributaries meet at the eastern edge of 
Tuolumne Meadows forming the Tuolumne River. From Tuolumne Meadows, the river descends 
4,000 feet to the Hetch Hetchy Reservoir. Other creeks also enter Hetch Hetchy Reservoir, including 
Return, Paiute, Rancheria, and Falls Creeks above the OíShaughnessy Dam. At the dam, approximately 
33% of the riverís flow is diverted through Canyon Tunnel, and ultimately to the San Francisco Bay 
Area, where it provides water to nearly 2.5 million people. Below OíShaughnessy Dam, the Tuolumne 
River exits Yosemite National Park and enters the Stanislaus National Forest. Between Kirkwood 
Powerhouse and Don Pedro Reservoir, the Tuolumne River is known for its world-class whitewater 
rapids for recreation. The main branch of the Tuolumne River and Dry Creek, a major tributary, are 
both within the Region. The various reaches of the Tuolumne River are described below: 
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The Middle Tuolumne River begins at an elevation between 7,000 and 8,000 feet inside Yosemite National Park and joins the South Fork of the Tuolumne River outside the Park.

The South Fork of the Tuolumne River’s headwaters is between White Wolf and Yosemite Valley, at an elevation of about 8,000 feet. The South Fork exits the park slightly north of Hodgdon Meadow and upstream of its confluence with the main branch of the Tuolumne River.

The North Fork of the Tuolumne River begins near Dodge Ridge, south of Highway 108 in Stanislaus National Forest. It joins the Tuolumne River above Don Pedro Reservoir.

Dry Creek is the largest tributary to the Tuolumne River, beginning north of La Grange and entering the Tuolumne River in the City of Modesto.

Flows in the lower portion of the Tuolumne River are controlled primarily by the operation of New Don Pedro Dam, which was constructed in 1971 jointly by TID and Modesto Irrigation District (MID) with participation by the City and County of San Francisco. The 2.03 million AF reservoir stores water for irrigation, hydroelectric generation, fish and wildlife enhancement, recreation, and flood control purposes. The Districts divert water to the Modesto Main Canal and the TID Main Canal a short Dam (San Joaquin River Group

distance downstream from New Don Pedro Dam at La Grange Authority, 1999). The Tuolumne River watershed has an area of approximately 980,000 acres and provides wildlife habitat supporting many species of wildlife, including bald eagles, spotted owls, prairie falcons, and trout. The lower Tuolumne River is a site to which thousands of Chinook salmon return every fall to spawn. Within the Tuolumne River itself, a diverse assortment of animals seeks food, water and shelter, including many special-status species. Some of these species include fall-run Chinook salmon (species of concern), steelhead trout (threatened), Riparian Brush Rabbit (endangered), Riparian Wood Rat (endangered), Valley Elderberry Longhorn Beetle (threatened), Least Bell’s Vireo (threatened), and Swainson’s Hawk (species of concern) (CNRA, 2017). The Tuolumne River Regional Park (TRRP), near Highway 99 and the cities of Modesto and Ceres, is being developed by the two cities and Stanislaus County. It is being developed on 500 acres of public land along seven miles of the Tuolumne River and consists of a series of separate parks. Upon completion, it will include 150 acres of park lands, pedestrians/bike trails, and over 350 acres of land designated for riparian habitat conservation and restoration. Five of the parks have been fully or partially developed to date, and one more will be completed in the future. Other river-oriented County parks are also located along the Tuolumne River (e.g. Riverdale Park). The Tuolumne River Trust has an active Lower Tuolumne River Parkway initiative, working with a larger coalition of

Merced River

The Merced River watershed is also located in the central Sierra Nevada with its upper reaches in Yosemite National park. The watershed encompasses about 663,000 acres from its headwaters near Triple Divide Peak to a major hydroelectric project at the New Exchequer Dam that impounds 1 million AF at Lake Mc Clure. Releases from Lake Mc Clure pass through a series of power plants and small diversions, and are re-regulated at Mc Swain Reservoir. Below Mc Swain Dam, water is diverted to Merced Irrigation District at the Pacific Gas and Electric Company (PG E) Merced Falls Dam and further downstream at the Crocker Huffman Dam (San Joaquin River Group Authority, 1999).
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ï The Middle Tuolumne River begins at an elevation between 7,000 and 8,000 feet inside 
Yosemite National Park and joins the South Fork of the Tuolumne River outside the Park.  

ï The South Fork of the Tuolumne Riverís headwaters is between White Wolf and Yosemite 
Valley, at an elevation of about 8,000 feet. The South Fork exits the park slightly north of 
Hodgdon Meadow and upstream of its confluence with the main branch of the Tuolumne 
River.  

ï The North Fork of the Tuolumne River begins near Dodge Ridge, south of Highway 108 in 
Stanislaus National Forest. It joins the Tuolumne River above Don Pedro Reservoir.  

ï Dry Creek is the largest tributary to the Tuolumne River, beginning north of La Grange and 
entering the Tuolumne River in the City of Modesto.  

Flows in the lower portion of the Tuolumne River are controlled primarily by the operation of New 
Don Pedro Dam, which was constructed in 1971 jointly by TID and Modesto Irrigation District (MID) 
with participation by the City and County of San Francisco. The 2.03 million AF reservoir stores water 
for irrigation, hydroelectric generation, fish and wildlife enhancement, recreation, and flood control 
purposes. The Districts divert water to the Modesto Main Canal and the TID Main Canal a short 
distance downstream from New Don Pedro Dam at La Grange Dam (San Joaquin River Group 
Authority, 1999).  

The Tuolumne River watershed has an area of approximately 980,000 acres and provides wildlife 
habitat supporting many species of wildlife, including bald eagles, spotted owls, prairie falcons, and 
trout. The lower Tuolumne River is a site to which thousands of Chinook salmon return every fall to 
spawn. Within the Tuolumne River itself, a diverse assortment of animals seeks food, water and 
shelter, including many special-status species. Some of these species include fall-run Chinook salmon 
(species of concern), steelhead trout (threatened), Riparian Brush Rabbit (endangered), Riparian 
Wood Rat (endangered), Valley Elderberry Longhorn Beetle (threatened), Least Bellís Vireo 
(threatened), and Swainsonís Hawk (species of concern) (CNRA, 2017).  

The Tuolumne River Regional Park (TRRP), near Highway 99 and the cities of Modesto and Ceres, is 
being developed by the two cities and Stanislaus County. It is being developed on 500 acres of public 
land along seven miles of the Tuolumne River and consists of a series of separate parks. Upon 
completion, it will include 150 acres of park lands, pedestrians/bike trails, and over 350 acres of land 
designated for riparian habitat conservation and restoration. Five of the parks have been fully or 
partially developed to date, and one more will be completed in the future. Other river-oriented 
County parks are also located along the Tuolumne River (e.g. Riverdale Park). The Tuolumne River 
Trust has an active Lower Tuolumne River Parkway initiative, working with a larger coalition of 
interests to accomplish an array of goals (ESA, 2013). 

Merced River 

The Merced River watershed is also located in the central Sierra Nevada with its upper reaches in 
Yosemite National park. The watershed encompasses about 663,000 acres from its headwaters near 
Triple Divide Peak to a major hydroelectric project at the New Exchequer Dam that impounds 1 
million AF at Lake McClure. Releases from Lake McClure pass through a series of power plants and 
small diversions, and are re-regulated at McSwain Reservoir. Below McSwain Dam, water is diverted 
to Merced Irrigation District at the Pacific Gas and Electric Company (PG&E) Merced Falls Dam and 
further downstream at the Crocker Huffman Dam (San Joaquin River Group Authority, 1999). 
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A large portion of the Merced River watershed lies within Yosemite National Park, while another large portion falls under National Forests and Bureau of Land Management jurisdiction. Much of the watershed is considered alpine climate; the upper portion receives heavy snowfall during winter months which is usually enough to feed the Merced River and its tributaries the remainder of the year. The middle and lower portions of the watershed are considered to have Mediterranean or semidesert climates. Like the Tuolumne River, the Merced River provides habitat to many wildlife species. A study was conducted in 2006 which identified 31 species of fish, 129 bird species, and 177 insect and invertebrate species within the Merced River watershed. Of the 31 species of fish, 26 species were found in the lower Central Valley portion of the river (Stillwater Sciences, 2008). The Chinook salmon, Pacific lamprey, and striped bass are three anadromous fish species found in the lower Merced River.

Water Systems

The interior of the East Stanislaus Region includes Dry Creek, the Merced, San Joaquin, Stanislaus, and Tuolumne Rivers, as well as Modesto Reservoir and Turlock Lake. The Region overlies the San Joaquin Valley Groundwater Basin, which is divided into nine subbasins, three of which are within the Region (Turlock and Modesto Subbasins, and a small portion of the Delta-Mendota Subbasin) (Figure 2-4). Percolation of water used for irrigation on lands overlying the groundwater subbasins is the largest inflow to the groundwater subbasins and provides an important role in maintaining groundwater storage and sustaining recharge. Additional information about the Turlock and Modesto Groundwater Subbasins is included in Section 2.2.1 below.

City of Riverbank
City of Oakdale
Keyes Community Services District
Denair Community Services District
Community of Del Rio
Community of Grayson
Community of Hickman
Community of Empire
Community of Riverdale
TID

MID
Eastside Water District
OID
Merced Irrigation District
Ballico-Cortez Water District
Delhi County Water District
Hilmar County Water District
Merced County
Monterey Park Tract Community Service District (CSD)

Figure 2-5 shows the locations of the primary water services areas within the East Stanislaus Region. Water system facilities in the Region are summarized in Table 2-3. Because critical groundwater basins, surface water supplies, habitat features and the agencies managing these resources are all located within the East Stanislaus Region, water supply reliability, water quality, environmental and flood protection can be effectively integrated through the development of the East Stanislaus IRWMP.
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A large portion of the Merced River watershed lies within Yosemite National Park, while another 
large portion falls under National Forests and Bureau of Land Management jurisdiction. Much of the 
watershed is considered alpine climate; the upper portion receives heavy snowfall during winter 
months which is usually enough to feed the Merced River and its tributaries the remainder of the 
year. The middle and lower portions of the watershed are considered to have Mediterranean or semi-
desert climates. Like the Tuolumne River, the Merced River provides habitat to many wildlife species. 
A study was conducted in 2006 which identified 31 species of fish, 129 bird species, and 177 insect 
and invertebrate species within the Merced River watershed. Of the 31 species of fish, 26 species 
were found in the lower Central Valley portion of the river (Stillwater Sciences, 2008). The Chinook 
salmon, Pacific lamprey, and striped bass are three anadromous fish species found in the lower 
Merced River. 

Water Systems 
The interior of the East Stanislaus Region includes Dry Creek, the Merced, San Joaquin, Stanislaus, 
and Tuolumne Rivers, as well as Modesto Reservoir and Turlock Lake. The Region overlies the San 
Joaquin Valley Groundwater Basin, which is divided into nine subbasins, three of which are within 
the Region (Turlock and Modesto Subbasins, and a small portion of the Delta-Mendota Subbasin) 
(Figure 2-4). Percolation of water used for irrigation on lands overlying the groundwater subbasins 
is the largest inflow to the groundwater subbasins and provides an important role in maintaining 
groundwater storage and sustaining recharge. Additional information about the Turlock and 
Modesto Groundwater Subbasins is included in Section 2.2.1 below. 

The East Stanislaus Region encompasses the service areas of multiple local agencies and maximizes
opportunities for integrated water management activities. All five ESRWMP member cities and 
Stanislaus County have jurisdiction over water supply and quality, wastewater, recycled water, 
stormwater, and/or watershed/habitat in their respective service areas. The other entities that have 
water management responsibilities within the Region include other cities and communities, 
irrigation and water districts, and Merced County. Other (non-ESRWMP) local agencies within the 
Region include: 

ï City of Riverbank 
ï City of Oakdale 
ï Keyes Community Services District 
ï Denair Community Services District 
ï Community of Del Rio 
ï Community of Grayson 
ï Community of Hickman 
ï Community of Empire 
ï Community of Riverdale 
ï TID 

ï MID 
ï Eastside Water District  
ï OID 
ï Merced Irrigation District  
ï Ballico-Cortez Water District 
ï Delhi County Water District 
ï Hilmar County Water District 
ï Merced County 
ï Monterey Park Tract Community 

Service District (CSD) 

 
Figure 2-5 shows the locations of the primary water services areas within the East Stanislaus 
Region. Water system facilities in the Region are summarized in Table 2-3. Because critical 
groundwater basins, surface water supplies, habitat features and the agencies managing these 
resources are all located within the East Stanislaus Region, water supply reliability, water quality, 
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environmental and flood protection can be effectively integrated through the development of the 
East Stanislaus IRWMP.  

Figure 2-4: Surface Water and Groundwater Features in and Adjacent to the East Stanislaus Region 

 



Water System FacilityOwner Description
Modesto Reservoir MID and Stanislaus CountyA raw water reservoir completed in 1911 that is owned and operated by MID. It has a gross capacity of 28,000 AF and serves as a regulating reservoir for irrigation and domestic water. It is also a recreational area operated by Stanislaus County.

New Don Pedro ReservoirMID TID Don Pedro Reservoir is located outside the Region boundaries (about 2 miles east of the Region). A raw water reservoir located 4 miles northeast of La Grange in the Sierra Nevada foothills, completed in 1971, and owned and operated by MID and TID. It provides recreation, water storage, power production for MID and TID, and flood control for the Army Corps of Engineers. It has a capacity of 2.03 million AF.
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Figure 2-5: Primary Water Services Areas in the East Stanislaus Region 

 

The water system facilities owned and operated by the ESRWMP entities are summarized in the 
following table. Additional facilities (such as groundwater wells) are owned by other regional 
stakeholders such as the irrigation districts and community services districts. 

Table 2-3: Major Water System Facilities in East Stanislaus Region 

Water System Facility Owner Description 
Modesto Reservoir MID and 

Stanislaus County 
A raw water reservoir completed in 1911 that is owned 
and operated by MID. It has a gross capacity of 28,000 AF 
and serves as a regulating reservoir for irrigation and 
domestic water. It is also a recreational area operated by 
Stanislaus County.

New Don Pedro 
Reservoir 

MID & TID Don Pedro Reservoir is located outside the Region 
boundaries (about 2 miles east of the Region). A raw water 
reservoir located 4 miles northeast of La Grange in the 
Sierra Nevada foothills, completed in 1971, and owned and 
operated by MID and TID. It provides recreation, water 
storage, power production for MID and TID, and flood 
control for the Army Corps of Engineers. It has a capacity of 
2.03 million AF. 
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Water System FacilityOwner Description
Modesto Regional Water Treatment Plant (MRWTP)MID TheMRWTPand associated storage/delivery facilities were completed in 1995. It treats Tuolumne River water from MID’s Modesto Reservoir, which is then conveyed to the City of Modesto’s service area for use. Since 1995, it has provided the City of Modesto 30 million gallons per day (mgd) of treated water. Phase 2, to expand the plant by an additional 30 mgd was completed in June 2016, and will provide supply for the City of Modesto’s projected increase in demand.

La GrangeDam MID TID The La Grange Damdiverts water for MID and TID. It was completed in 1894.

Groundwater wells Cities of Modesto, Turlock, Ceres, Hughson, Waterford, Oakdale, RiverbankThe City of Modesto has 86 active groundwater wells located throughout its entire water service area with a total production capacity of 104 mgd. The wells are located in the Modesto, Turlock, and Delta-Mendota Subbasins of the San Joaquin Valley Groundwater Basin. The City of Turlock operates 20 active potable groundwater wells and a handful of non-potable wells used for irrigating landscape in City parks. The City of Ceres pumps groundwater from 12 active municipal supply wells which obtain water from the Turlock Subbasin, part of the San Joaquin Valley Groundwater Basin. The wells can produce a total of 14,500 gallons per minute (gpm), but the current firm groundwater pumping capacity is 12,700 gpm. The City of Ceres also has four inactive wells that are out of service due to water quality concerns. The City of Hughson’s water supply source is derived from three groundwater wells scattered throughout the City. Each well has a capacity ranging from 1,000 to 1,200 gpm. The City of Waterford has 10 wells with a combined pumping capacity of 4,000 gpm. Of these, two are part of the Hickman system, and two are part of the River Pointe system. The City of Oakdale operates eight deep groundwater supply wells while the City of Riverbank currently operates 10 municipal supply wells.
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Water System Facility Owner Description 
Modesto Regional 

Water Treatment Plant 
(MRWTP) 

MID The MRWTP and associated storage/delivery facilities 
were completed in 1995. It treats Tuolumne River water 
from MIDís Modesto Reservoir, which is then conveyed to 
the City of Modestoís service area for use. Since 1995, it has 
provided the City of Modesto 30 million gallons per day 
(mgd) of treated water. Phase 2, to expand the plant by an 
additional 30 mgd was completed in June 2016, and will 
provide supply for the City of Modestoís projected increase 
in demand. 

La Grange Dam MID & TID The La Grange Dam diverts water for MID and TID. It was 
completed in 1894.  

Groundwater wells Cities of Modesto, 
Turlock, Ceres, 

Hughson, 
Waterford, 

Oakdale, 
Riverbank

The City of Modesto has 86 active groundwater wells 
located throughout its entire water service area with a total 
production capacity of 104 mgd. The wells are located in 
the Modesto, Turlock, and Delta-Mendota Subbasins of the 
San Joaquin Valley Groundwater Basin. 
The City of Turlock operates 20 active potable 
groundwater wells and a handful of non-potable wells used 
for irrigating landscape in City parks. 
The City of Ceres pumps groundwater from 12 active 
municipal supply wells which obtain water from the 
Turlock Subbasin, part of the San Joaquin Valley 
Groundwater Basin. The wells can produce a total of 
14,500 gallons per minute (gpm), but the current firm 
groundwater pumping capacity is 12,700 gpm. The City of 
Ceres also has four inactive wells that are out of service 
due to water quality concerns. 
The City of Hughsonís water supply source is derived from
three groundwater wells scattered throughout the City. 
Each well has a capacity ranging from 1,000 to 1,200 gpm. 
The City of Waterford has 10 wells with a combined 
pumping capacity of 4,000 gpm. Of these, two are part of 
the Hickman system, and two are part of the River Pointe 
system. 
The City of Oakdale operates eight deep groundwater 
supply wells while the City of Riverbank currently operates 
10 municipal supply wells. 
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Water System FacilityOwner Description
Transmission and Distribution PipelinesCities of Modesto, Turlock, Ceres, Hughson, Waterford, and RiverbankThe City of Modesto’s contiguous water service area has about 940 miles of pipelines. A portion of the transmission pipelines within the City is owned by MID. The City of Modesto also serves water to Grayson. The City of Turlock maintains approximately 250 miles of water lines to deliver water to users (118,686 water connections to its raw and potable water system) in a single pressure zone. The City of Ceres’ water distribution system consists of a single pressure zone with approximately 150 miles of water pipelines. The City of Hughson conveys water from the wells to consumers via the distribution system that has pipe sizes ranging from 2- to 16-inches in diameter. The City of Waterford has approximately 17 miles of water lines which convey water to 2,260 connections in its Waterford system in a single pressure zone. The River Pointe system serves 330 connections, and the Hickman system has 185 connections. The City of Riverbank conveys water from the wells to its users via a 44-mile distribution system with pipe sizes ranging from 4 to 12 inches in diameter.

Storage Tanks Cities of Modesto, Turlock, Ceres and HughsonThe City of Modesto has 9 at-grade and partially buried storage tanks with a combined total storage capacity of 18.1 million gallons (MG). Each storage tank has a booster pump station to pump water from the tank to the distribution system. There are alsotwo5MGMRWTP reservoirs that MID owns. The only outlying portion of the City of Modesto’s service area that has a storage tank (0.22 MGcapacity) is Grayson. The City of Turlock has three at grade reservoirs each with a capacity of one million gallons. Each reservoir has a booster pump station to pump water to the water distribution system. The City of Ceres has two at-grade reservoirs with a combined storage capacity of 3.5 MG. The reservoirs have a booster pump station to pump water to the water distribution system. The City of Hughson has a storage reservoir within the distribution system with a capacity of 750,000 gallons. The City of Riverbank maintains two above-grade reservoirs with a combined storage capacity of 2 MG. The City of Oakdale currently maintains one storage tank with a capacity of 1 MG.
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Water System Facility Owner Description 
Transmission and 

Distribution Pipelines 
Cities of Modesto, 

Turlock, Ceres, 
Hughson, 

Waterford, and 
Riverbank 

The City of Modestoís contiguous water service area has 
about 940 miles of pipelines. A portion of the transmission 
pipelines within the City is owned by MID. The City of 
Modesto also serves water to Grayson. 
The City of Turlock maintains approximately 250 miles of 
water lines to deliver water to users (118,686 water 
connections to its raw and potable water system) in a 
single pressure zone. 
The City of Ceresí water distribution system consists of a 
single pressure zone with approximately 150 miles of 
water pipelines. 
The City of Hughson conveys water from the wells to 
consumers via the distribution system that has pipe sizes 
ranging from 2- to 16-inches in diameter. 
The City of Waterford has approximately 17 miles of water 
lines which convey water to 2,260 connections in its 
Waterford system in a single pressure zone. The River 
Pointe system serves 330 connections, and the Hickman 
system has 185 connections.  
The City of Riverbank conveys water from the wells to its 
users via a 44-mile distribution system with pipe sizes 
ranging from 4 to 12 inches in diameter. 

Storage Tanks Cities of Modesto, 
Turlock, Ceres 
and Hughson 

The City of Modesto has 9 at-grade and partially buried 
storage tanks with a combined total storage capacity of 
18.1 million gallons (MG). Each storage tank has a booster 
pump station to pump water from the tank to the 
distribution system. There are also two 5 MG MRWTP 
reservoirs that MID owns. The only outlying portion of the 
City of Modestoís service area that has a storage tank (0.22 
MG capacity) is Grayson. 
The City of Turlock has three at grade reservoirs each with 
a capacity of one million gallons. Each reservoir has a 
booster pump station to pump water to the water 
distribution system.  
The City of Ceres has two at-grade reservoirs with a 
combined storage capacity of 3.5 MG. The reservoirs have a
booster pump station to pump water to the water 
distribution system. 
The City of Hughson has a storage reservoir within the 
distribution system with a capacity of 750,000 gallons. 
The City of Riverbank maintains two above-grade 
reservoirs with a combined storage capacity of 2 MG. 
The City of Oakdale currently maintains one storage tank 
with a capacity of 1 MG. 

Notes: 
MID ñ Modesto Irrigation District 
TID ñ Turlock Irrigation District 
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The cities of Turlock and Modesto produce tertiary-treated recycled water. The Cities of Hughson and Ceres treat wastewater to secondary standards and therefore do not produce recycled water meeting Title 22 standards for unrestricted reuse. However, secondary treated wastewater produced by Ceres is sent to Turlock’s Regional Water Quality Control Facility. Ceres also exports approximately 1.3 mgd of wastewater to Modesto’s Sutter Treatment Plant which is conveyed to the Jennings Road Treatment Plant, its facility for secondary and tertiary treatment, via Modesto’s trunk sewer. Therefore, Ceres’ wastewater will contribute to the flows available for the North Valley Regional Recycled Water Program (NVRRWP) (discussed below).

Recycled water is recognized as a beneficial water supply due to its many advantages adding a reliable water source that is consistently available regardless of droughts or climate change, offsetting potable water for other uses, and diversifying agencies’ and cities’ water supply portfolios. Several members of the ESRWMP have historically worked together to identify regional opportunities for wastewater treatment and recycled water production. An example of a recent cooperative project is the NVRRWP, an effort to regionalize recycled water use in Stanislaus County. The NVRRWP is expected to begin producing and delivering disinfected tertiary treated recycled water to western Stanislaus County by 2018. Over the next several years, up to 30,600 acre-feet per year (AFY) of recycled water could be produced. The source of recycled water includes treated wastewater from the Cities of Turlock, Ceres, and Modesto. As part of the project, the City of Turlock plans to install a pipeline to convey recycled water to the City of Modesto Jennings Road Treatment Plant where it will join Modesto’s recycled water and be conveyed via a new pipeline directly to the Delta-Mendota Canal (DMC). The Canal will be used to convey the blended canal-recycled water to agricultural users in the Del Puerto Water District (DPWD) service area, located in the west side of Stanislaus County within the Westside-San Joaquin IRWM Region. Environmental review for the project was completed in 2015, and construction of the project is underway. Information regarding the NVRRWP can be found on the project website at http://www.nvr-recycledwater.org/.

City of Modesto

Treatment of the City of Modesto’s raw wastewater occurs at the Sutter Avenue Primary Treatment Plant and Jennings Road Treatment Plant, located on two sites within the City of Modesto. The Sutter Avenue Primary Treatment Plant provides pumping, screening, grit removal, flow measurement, primary clarification and sludge digestion. The primary effluent is then conveyed to the secondary/tertiary treatment plant, the Jennings Road Treatment Plant, where it is treated further and either discharged or stored until it can be discharged. The City has facilities for treating water to both secondary and tertiary levels. The secondary effluent is treated via biological treatment with fixed film reactors, recirculation, aerated recirculation, and oxidation ponds. The City disposes of the secondary treated effluent in two ways: through irrigation to land that it owns (namely, a 2,526-acre ranch), and through seasonal discharge to the San Joaquin River, both of which are pursuant to National Pollutant Discharge Elimination System (NPDES) Permit No. CA0079103. In 2010, the Jennings Road Treatment Plant was upgraded to a tertiary treatment system with the implementation of Phase 1A of its Tertiary Treatment Project, providing up to 2.3 mgd of tertiary- treated water. Phase 2 of the project was completed in late 2015, and added 12.6 mgd of tertiary treatment, allowing for compliance with the City’s NPDES Permit and permitting year-round discharge to the San Joaquin River. Historically, about 20 mgd of cannery wastewater with high concentrations of organic vegetable solids were sent to the primary treatment plant, causing the treatment plant to operate inefficiently. To address this problem, in the late 1990’s, the Cannery Segregation Project was implemented such that now, up to 40 mgd of wastewater from seasonal canneries is segregated and bypasses treatment. These cannery discharges are applied directly to city-owned ranchlands as a soil supplement. In 2015, the City of Modesto collected and treated 24,000 AF of wastewater (West Yost, 2016a). The WWTPs serve the City’s sanitary service area and a small portion of Ceres, as described later in this section. As previously described, the recycled water produced by the City of Modesto will be delivered to DPWD, and potentially other users in western Stanislaus County, for beneficial use with the implementation of the NVRRWP. Although the NVRRWP will not provide a potable water offset directly to the City of Modesto service area, the treated wastewater will provide water supply reliability, public safety, enhanced property values, and increased educational opportunities (West Yost, 2011b).
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2.1.4 Wastewater and Recycled Water 
Each of the five ESRWMP partner cities (Modesto, Turlock, Ceres, Hughson, and Waterford) operates 
a wastewater treatment plant (WWTP) or plants, providing services to their respective service areas. 
Additionally, the Salida Sanitary District operates a WWTP and provides wastewater collection, 
treatment, and disposal for the unincorporated community of Salida. It serves a population of 13,000 
and has over 4,200 customers (Capitol PFG, 2016). 

The cities of Turlock and Modesto produce tertiary-treated recycled water. The Cities of Hughson 
and Ceres treat wastewater to secondary standards and therefore do not produce recycled water 
meeting Title 22 standards for unrestricted reuse. However, secondary treated wastewater produced 
by Ceres is sent to Turlockís Regional Water Quality Control Facility. Ceres also exports 
approximately 1.3 mgd of wastewater to Modestoís Sutter Treatment Plant which is conveyed to the 
Jennings Road Treatment Plant, its facility for secondary and tertiary treatment, via Modestoís trunk 
sewer. Therefore, Ceresí wastewater will contribute to the flows available for the North Valley 
Regional Recycled Water Program (NVRRWP) (discussed below). 

Recycled water is recognized as a beneficial water supply due to its many advantages ñ adding a 
reliable water source that is consistently available regardless of droughts or climate change, 
offsetting potable water for other uses, and diversifying agenciesí and citiesí water supply portfolios. 
Several members of the ESRWMP have historically worked together to identify regional 
opportunities for wastewater treatment and recycled water production. An example of a recent 
cooperative project is the NVRRWP, an effort to regionalize recycled water use in Stanislaus County. 
The NVRRWP is expected to begin producing and delivering disinfected tertiary treated recycled
water to western Stanislaus County by 2018. Over the next several years, up to 30,600 acre-feet per 
year (AFY) of recycled water could be produced. The source of recycled water includes treated 
wastewater from the Cities of Turlock, Ceres, and Modesto. As part of the project, the City of Turlock 
plans to install a pipeline to convey recycled water to the City of Modesto Jennings Road Treatment 
Plant where it will join Modestoís recycled water and be conveyed via a new pipeline directly to the 
Delta-Mendota Canal (DMC). The Canal will be used to convey the blended canal-recycled water to
agricultural users in the Del Puerto Water District (DPWD) service area, located in the west side of 
Stanislaus County within the Westside-San Joaquin IRWM Region. Environmental review for the 
project was completed in 2015, and construction of the project is underway. Information regarding
the NVRRWP can be found on the project website at http://www.nvr-recycledwater.org/. 

City of Modesto
Treatment of the City of Modestoís raw wastewater occurs at the Sutter Avenue Primary Treatment 
Plant and Jennings Road Treatment Plant, located on two sites within the City of Modesto. The Sutter 
Avenue Primary Treatment Plant provides pumping, screening, grit removal, flow measurement, 
primary clarification and sludge digestion. The primary effluent is then conveyed to the 
secondary/tertiary treatment plant, the Jennings Road Treatment Plant, where it is treated further 
and either discharged or stored until it can be discharged. The City has facilities for treating water to 
both secondary and tertiary levels. The secondary effluent is treated via biological treatment with 
fixed film reactors, recirculation, aerated recirculation, and oxidation ponds. The City disposes of the 
secondary treated effluent in two ways: through irrigation to land that it owns (namely, a 2,526-acre 
ranch), and through seasonal discharge to the San Joaquin River, both of which are pursuant to 
National Pollutant Discharge Elimination System (NPDES) Permit No. CA0079103. In 2010, the 
Jennings Road Treatment Plant was upgraded to a tertiary treatment system with the 
implementation of Phase 1A of its Tertiary Treatment Project, providing up to 2.3 mgd of tertiary-

http://www.nvr-recycledwater.org/
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City of Turlock

In 2006, the City of Turlock’s Regional Water Quality Control Facility (WQCF) was upgraded to tertiary treatment, producing recycled water compliant with Title 22 requirements for unrestricted reuse. All existing and future treated wastewater flows will be treated to recycled water standards, potentially available for beneficial reuse. The City is currently permitted to use the recycled water for industrial cooling (2 mgd) and landscape irrigation at Pedretti Baseball Park (up to 20 MG/year) as part of the City’s Recycled Water Program, which was approved by the California Department of Public Health (CDPH) in 2006. The recycled water for industrial cooling is delivered to TID for use at the Walnut Energy Center, a 250 megawatt (MW) natural gas power plant located in Turlock. The City of Turlock currently treats approximately 3,400 MG of wastewater annually (West Yost, 2016b). At present, the City discharges recycled water that is not used to the San Joaquin River via the Harding Drain, a man-made agricultural drain. The City plans to build a pipeline as part of the NVRRWP that will bypass Harding Drain to allow for recycled water delivery to DPWD, who provides irrigation water to about 11,000 acres of farmland in western Stanislaus County. The NVRRWP Feasibility Study estimated that the City would have 14,100 AFY of recycled water available to DPWD in 2018 (RMC, 2013). The City will continue to use recycled water in its service area. The City of Turlock is currently designing its portion of the NVRRWP and anticipates starting construction in early 2018. Recycled water produced by the City will be delivered to the DMC and ultimately to DPWD customers in 2018.

City of Ceres

The City of Ceres does not currently produce or deliver recycled water, but in recent years, it has evaluated the potential to develop recycled water to offset potable water use and assist with wastewater disposal. Presently, the City collects and treats wastewater for customers within city boundaries, except the northwest portion of the city. The City manages collection in the northwest portion of the city, but currently exports about 1.3 mgd of wastewater to the City of Modesto’s trunk sewer system. The City also exports a significant portion of its treated wastewater from its WWTP to the City of Turlock’s WQCF. The wastewater Ceres sends to Modesto and Turlock’s WWTPs will contribute to the flows available for the NVRRWP and associated recycled water use in the DPWD service area.
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treated water. Phase 2 of the project was completed in late 2015, and added 12.6 mgd of tertiary 
treatment, allowing for compliance with the Cityís NPDES Permit and permitting year-round 
discharge to the San Joaquin River.  

Historically, about 20 mgd of cannery wastewater with high concentrations of organic vegetable 
solids were sent to the primary treatment plant, causing the treatment plant to operate inefficiently. 
To address this problem, in the late 1990ís, the Cannery Segregation Project was implemented such 
that now, up to 40 mgd of wastewater from seasonal canneries is segregated and bypasses treatment. 
These cannery discharges are applied directly to city-owned ranchlands as a soil supplement.  

In 2015, the City of Modesto collected and treated 24,000 AF of wastewater (West Yost, 2016a). The 
WWTPs serve the Cityís sanitary service area and a small portion of Ceres, as described later in this 
section. As previously described, the recycled water produced by the City of Modesto will be 
delivered to DPWD, and potentially other users in western Stanislaus County, for beneficial use with 
the implementation of the NVRRWP. Although the NVRRWP will not provide a potable water offset 
directly to the City of Modesto service area, the treated wastewater will provide water supply 
reliability, public safety, enhanced property values, and increased educational opportunities (West 
Yost, 2011b). 

City of Turlock 
In 2006, the City of Turlockís Regional Water Quality Control Facility (WQCF) was upgraded to 
tertiary treatment, producing recycled water compliant with Title 22 requirements for unrestricted 
reuse. All existing and future treated wastewater flows will be treated to recycled water standards, 
potentially available for beneficial reuse. The City is currently permitted to use the recycled water
for industrial cooling (2 mgd) and landscape irrigation at Pedretti Baseball Park (up to 20 MG/year) 
as part of the Cityís Recycled Water Program, which was approved by the California Department of 
Public Health (CDPH) in 2006. The recycled water for industrial cooling is delivered to TID for use at 
the Walnut Energy Center, a 250 megawatt (MW) natural gas power plant located in Turlock. 

The City of Turlock currently treats approximately 3,400 MG of wastewater annually (West Yost, 
2016b). At present, the City discharges recycled water that is not used to the San Joaquin River via 
the Harding Drain, a man-made agricultural drain. The City plans to build a pipeline as part of the 
NVRRWP that will bypass Harding Drain to allow for recycled water delivery to DPWD, who provides 
irrigation water to about 11,000 acres of farmland in western Stanislaus County. The NVRRWP 
Feasibility Study estimated that the City would have 14,100 AFY of recycled water available to DPWD 
in 2018 (RMC, 2013). The City will continue to use recycled water in its service area. The City of 
Turlock is currently designing its portion of the NVRRWP and anticipates starting construction in 
early 2018. Recycled water produced by the City will be delivered to the DMC and ultimately to DPWD 
customers in 2018.  

City of Ceres 
The City of Ceres does not currently produce or deliver recycled water, but in recent years, it has 
evaluated the potential to develop recycled water to offset potable water use and assist with 
wastewater disposal. Presently, the City collects and treats wastewater for customers within city 
boundaries, except the northwest portion of the city. The City manages collection in the northwest 
portion of the city, but currently exports about 1.3 mgd of wastewater to the City of Modestoís trunk 
sewer system. The City also exports a significant portion of its treated wastewater from its WWTP to 
the City of Turlockís WQCF. The wastewater Ceres sends to Modesto and Turlockís WWTPs will 
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The City’s wastewater flow projections exceed currently available disposal capacity, so the City has explored disposal options. Tertiary treatment and water recycling is currently not being considered due to significantly higher costs than other disposal options resulting from required upgrades. (Areas that could potentially use recycled water in the City’s service area have been identified, but it was determined not to be cost effective to add tertiary treatment and install dual piping.) Other disposal options include increased exports to the City of Turlock and the City of Modesto, both of which will be explored further. The City of Ceres is in the process of buying another 1 mgd of capacity of Turlock’s WQCF in order to export up to 2 mgd of its wastewater flows. The CVRWQCB is reluctant to add another discharger to the San Joaquin River. Under current RWQCB policy, regionalization is preferred whenever feasible. Regionalizing the Cities of Modesto and Turlock wastewater treatment facilities would provide greater economies of scale than the City of Ceres constructing its own treatment and/or disposal facilities (West Yost, 2011a).

City of Hughson

The City of Hughson operates the Hughson WWTP located adjacent to the Tuolumne River, north of the city. Most of the flows to the WWTP come from residential users except for a creamery owned by the Dairy Farmers of America (DFA) which is permitted specific flows and wastewater characteristics. The City is approximately 70 built out within the City limits, with agricultural land use dominating the areas surrounding the City boundary. The City’s original WWTP was constructed in 1947 by the Hughson Sanitary District. The City took over the function of the Sanitary District in 1972, and in 1983, constructed the existing WWTP which began operation in 1986. Over the years, the WWTP has had a number of improvements, at times necessitated by violations issued by the RWQCB and operational issues. In 2003, the City’s Hatch Road Pump Station broke down, and the RWQCB issued a Notice of Violation calling for improvements. More wastewater treatment capacity was required, so an interim upgrade project was designed and constructed in 2005 and 2006. The WWTP Interim Upgrades Project added two treatment ponds, a pump station and other peripherals. In 2007, the City prepared its Wastewater Treatment Plant Master Plan to develop an approach to upgrade the WWTP, and upgrades were completed in 2012 (Benziger, 2012). With this upgrade, plant capacity was increased from 1 mgd to 1.9 mgd (Quad Knopft, 2007). The existing treatment processes at the WWTP include screening, grit removal, denitrification, extended aeration, secondary clarification, and chlorine disinfection, and the effluent is discharged to 10 evaporation and percolation ponds.

City of Waterford
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contribute to the flows available for the NVRRWP and associated recycled water use in the DPWD 
service area.  

The City of Ceres WWTP has been at its existing location since before 1970, and treats 3.1 mgd of 
wastewater on average. No treated wastewater is discharged to a surface water body; instead, 
treated effluent is either discharged into on-site ponds for evaporation and incidental groundwater 
recharge (up to 2.5 mgd) or exported to the Cities of Turlock or Modesto (up to 1 mgd to each 
location). Wastewater treatment and disposal at the Cityís WWTP is regulated by Waste Discharge 
Requirements (WDRs) Order No. 93-237.  

The Cityís wastewater flow projections exceed currently available disposal capacity, so the City has 
explored disposal options. Tertiary treatment and water recycling is currently not being considered
due to significantly higher costs than other disposal options resulting from required upgrades. (Areas 
that could potentially use recycled water in the Cityís service area have been identified, but it was 
determined not to be cost effective to add tertiary treatment and install dual piping.) Other disposal 
options include increased exports to the City of Turlock and the City of Modesto, both of which will 
be explored further. The City of Ceres is in the process of buying another 1 mgd of capacity of 
Turlockís WQCF in order to export up to 2 mgd of its wastewater flows. The CVRWQCB is reluctant 
to add another discharger to the San Joaquin River. Under current RWQCB policy, regionalization is 
preferred whenever feasible. Regionalizing the Cities of Modesto and Turlock wastewater treatment 
facilities would provide greater economies of scale than the City of Ceres constructing its own 
treatment and/or disposal facilities (West Yost, 2011a).  

City of Hughson 
The City of Hughson operates the Hughson WWTP located adjacent to the Tuolumne River, north of
the city. Most of the flows to the WWTP come from residential users except for a creamery owned by 
the Dairy Farmers of America (DFA) which is permitted specific flows and wastewater 
characteristics. The City is approximately 70% built out within the City limits, with agricultural land 
use dominating the areas surrounding the City boundary. The Cityís original WWTP was constructed 
in 1947 by the Hughson Sanitary District. The City took over the function of the Sanitary District in 
1972, and in 1983, constructed the existing WWTP which began operation in 1986. Over the years,
the WWTP has had a number of improvements, at times necessitated by violations issued by the 
RWQCB and operational issues. In 2003, the Cityís Hatch Road Pump Station broke down, and the 
RWQCB issued a Notice of Violation calling for improvements. More wastewater treatment capacity 
was required, so an interim upgrade project was designed and constructed in 2005 and 2006. The 
WWTP Interim Upgrades Project added two treatment ponds, a pump station and other peripherals. 
In 2007, the City prepared its Wastewater Treatment Plant Master Plan to develop an approach to 
upgrade the WWTP, and upgrades were completed in 2012 (Benziger, 2012). With this upgrade, 
plant capacity was increased from 1 mgd to 1.9 mgd (Quad Knopft, 2007). The existing treatment 
processes at the WWTP include screening, grit removal, denitrification, extended aeration, secondary 
clarification, and chlorine disinfection, and the effluent is discharged to 10 evaporation and 
percolation ponds.  

Recycled water is not produced at the Cityís WWTP, as tertiary treatment has not been constructed. 
Therefore, no recycled water is delivered within City limits.  

City of Waterford 
The City of Waterford owns and operates its own WWTP with a biological treatment system, and
owns its sewer system. In 2015, the WWTP treated an average of 0.5 mgd (Shoreline, 2016). 
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City of Riverbank

City of Oakdale

The City of Oakdale owns and operates its own sewage collection system and WWTP. The City’s WWTP is designed to treat up to 2.4 mgd of domestic and industrial wastewater. The facility uses two aerated lagoons for primary treatment. Effluent from the lagoons flow by gravity to a single secondary clarifier, and treated effluent is discharged to one of 11 evaporation/percolation ponds. At present, the City is looking to upgrade its WWTP to add a second secondary clarifier, a new disinfection facility, and a new or expanded biosolids treatment facility.

2.1.5 Stormwater and Flooding

Stormwater Management

SB 985, passed in 2014, requires the development of a stormwater resource plan in order for agencies to be eligible for grant funding for stormwater and dry weather runoff capture projects (Water Code 10562 (c)(2)(B)). In order to comply with SB 985, the County and other agencies are developing the Stanislaus Multi-Regional Storm Water Resource Plan (SWRP). The County was awarded a 500,000 Proposition 1 grant to fund creation of the SWRP, which is expected to be published in 2019. The plan identifies and prioritizes multi-benefit stormwater resource projects to improve regional water supply resilience and aid in the adaptation of infrastructure to climate change. Many of the same agencies that participate in the ESRWMP are involved with the creation of the SWRP (including the Cities of Modesto, Ceres, and Turlock) and the project submittal process for the two planning efforts have been coordinated such that stormwater projects can be identified for inclusion in both plans. Production of the SWRP was underway at the same time as the 2018 IRWMP Update; however, the schedules were not fully aligned due to difference in the timing of their respective grant agreements and overall planning process schedule. Therefore, information from the SWRP has been incorporated to the extent possible through coordination with the County and other SWRP participants. Upon completion and adoption, the SWRP will be incorporated into the East Stanislaus IRWMP by reference. Also upon completion, the SWRP Executive Summary will be appended to this IRWMP (as Appendix C). The Cities of Modesto, Turlock, Ceres, Hughson, Oakdale, Patterson, and Riverbank are also subject to Phase II Stormwater Requirements. Ceres, Oakdale, Patterson, and Riverbank prepared a joint Stormwater Management Program in 2003. The Cities of Modesto, Turlock, and Hughson have each prepared individual stormwater-related plans as described below. In most rural parts of Stanislaus County, stormwater runoff is handled by field percolation or through roadside ditches which then drain to Dry Creek, Tuolumne River, Stanislaus River, or San Joaquin River. While the majority of agricultural lands on the valley floor do not require drainage, there are some lands in the rolling hills to the east which generate runoff. For example, runoff from Mustang Creek and Sand Creek drain to the TID canal system, and runoff from Mc Donald Creek eventually drains to Turlock Lake where flows are routed through the TID canal system to the river. There are few storm drain facilities constructed in rural areas. The Beard Tract covers about 5,000 acres and the streets have curb/gutter storm drains that discharge to Tuolumne River. Unincorporated communities in the County typically have constructed storm drain facilities that are owned, operated, and maintained by the County (Stanislaus County, 2004). Some rural systems pump stormwater to the TID canal system which is used to convey runoff to the river system.

2018 East Stanislaus Integrated Regional Water Management Plan Chapter 2 East Stanislaus 
IRWM Region 

 Final 

February 2018  2-18 
 

However, the plant does not have sufficient capacity for the expected flow at build-out (3 mgd), and 
the City has been evaluating options for addressing this issue over the long term.  

Recycled water is not produced at the Cityís WWTP, as tertiary treatment has not been constructed. 
Therefore, no recycled water is delivered within City limits. 

City of Riverbank 
The City of Riverbank owns and operates its own wastewater collection and treatment system. The 
Cityís WWTP is located north of Riverbank, across the Stanislaus River, and borders the north side of 
Jacob Myers Park. The WWTP treats an average of 1.6 mgd. 

Recycled water is not produced at the Cityís WWTP, as tertiary treatment has not been constructed. 
Therefore, no recycled water is delivered within City limits.  

City of Oakdale 
The City of Oakdale owns and operates its own sewage collection system and WWTP. The Cityís 
WWTP is designed to treat up to 2.4 mgd of domestic and industrial wastewater. The facility uses 
two aerated lagoons for primary treatment. Effluent from the lagoons flow by gravity to a single 
secondary clarifier, and treated effluent is discharged to one of 11 evaporation/percolation ponds.
At present, the City is looking to upgrade its WWTP to add a second secondary clarifier, a new 
disinfection facility, and a new or expanded biosolids treatment facility. 

Recycled water is not produced at the Cityís WWTP, as tertiary treatment has not been constructed. 
Therefore, no recycled water is delivered within City limits.  

2.1.5 Stormwater and Flooding 
Stormwater Management 

Stanislaus County & Regional Stormwater Management  

Flood management consists of flood prevention, response, and recovery, generally provided by flood 
control infrastructure, O&M of that infrastructure, non-structural flood control such as land use 
decisions that do not place assets in areas with a high probability of flooding, and by providing 
financial assistance, counseling, and assistance after flood events (ESA, 2013). Storm drainage 
systems are used to reduce the chance of flooding and to meet regulatory requirements regarding 
stormwater runoff. A Stormwater Management Plan (SWMP) was prepared for Stanislaus County in 
2004, and a Storm Water Resource Plan is currently being prepared by the County. As an operator of 
a Small Municipal Separate Storm Sewer Systems (MS4) that serves urbanized areas, the County filed 
a Notice of Intent to participate in the SWRCB General Permit for these types of systems. To comply 
with State and Federal requirements, also referred to as Phase II Stormwater Requirements, 
designated MS4s must develop a plan to implement measures to control stormwater quality, develop
a 5-year plan for implementation and an associated budget. The 2004 SWMP for the County covers 
the Countyís unincorporated communities, including Empire, Keyes, Salida, Crowís Landing, Denair, 
Diablo Grande, Del Rio, Grayson, Hickman, Knightís Ferry, La Grange, Sunset Oaks Estates, Valley
Home and Westley, as well as the industrial area known as Beard Tract between Modesto and Empire.  

SB 985, passed in 2014, requires the development of a stormwater resource plan in order for 
agencies to be eligible for grant funding for stormwater and dry weather runoff capture projects 
(Water Code § 10562 (c)(2)(B)). In order to comply with SB 985, the County and other agencies are 
developing the Stanislaus Multi-Regional Storm Water Resource Plan (SWRP). The County was 
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In 2008, the City of Modesto prepared a draft Storm Drainage Master Plan (SDMP) to identify major storm drainage infrastructure improvements that are needed or would be needed in the future. The City also prepared a Stormwater Management Plan in August 2009 to comply with Phase II requirements. Historically, the City has used a rockwell system, a positive storm drainage system, or no system. The City’s Public Works Department operates and maintains 77 miles of storm drain lines, 20 pump stations, 24 drainage basins, and about 11,000 rockwells. The rockwells are used to percolate stormwater runoff into the ground, but these can lead to groundwater quality concerns. In addition to potentially impacting water quality, rockwells are expensive to maintain and overall, the City’s system is deficient in its ability to drain stormwater runoff and minimize localized flooding in many areas. In some areas of the City, a positive storm drainage conveyance system is used; this system discharges to the Tuolumne River, Dry Creek, detention basins, and irrigation facilities owned and operated by MID and TID. Some of these systems are in need of retrofit and repair to properly serve the areas (Stantec, 2008). In the areas of the City of Modesto where there is no permanent storm drain system, the City uses the sanitary sewer to drain stormwater runoff and reduce flooding. Sewer cross-connections are also used in other areas where rockwells are ineffective. There is a total of 60 storm drain cross-connections, most of which are located in the downtown area. These can cause a dramatic increase in Peak Wet Weather Flow at the City’s WWTP, so the City is working to remove the cross-connections from the wastewater collection system (Carollo, 2016).
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awarded a $500,000 Proposition 1 grant to fund creation of the SWRP, which is expected to be 
published in 2019. The plan identifies and prioritizes multi-benefit stormwater resource projects to 
improve regional water supply resilience and aid in the adaptation of infrastructure to climate 
change. Many of the same agencies that participate in the ESRWMP are involved with the creation of 
the SWRP (including the Cities of Modesto, Ceres, and Turlock) and the project submittal process for
the two planning efforts have been coordinated such that stormwater projects can be identified for 
inclusion in both plans. Production of the SWRP was underway at the same time as the 2018 IRWMP 
Update; however, the schedules were not fully aligned due to difference in the timing of their 
respective grant agreements and overall planning process schedule. Therefore, information from the 
SWRP has been incorporated to the extent possible through coordination with the County and other 
SWRP participants. Upon completion and adoption, the SWRP will be incorporated into the East 
Stanislaus IRWMP by reference. Also upon completion, the SWRP Executive Summary will be 
appended to this IRWMP (as Appendix C).  

The Cities of Modesto, Turlock, Ceres, Hughson, Oakdale, Patterson, and Riverbank are also subject 
to Phase II Stormwater Requirements. Ceres, Oakdale, Patterson, and Riverbank prepared a joint-
Stormwater Management Program in 2003. The Cities of Modesto, Turlock, and Hughson have each 
prepared individual stormwater-related plans as described below.  

In most rural parts of Stanislaus County, stormwater runoff is handled by field percolation or through 
roadside ditches which then drain to Dry Creek, Tuolumne River, Stanislaus River, or San Joaquin 
River. While the majority of agricultural lands on the valley floor do not require drainage, there are 
some lands in the rolling hills to the east which generate runoff. For example, runoff from Mustang 
Creek and Sand Creek drain to the TID canal system, and runoff from McDonald Creek eventually 
drains to Turlock Lake where flows are routed through the TID canal system to the river.  

There are few storm drain facilities constructed in rural areas. The Beard Tract covers about 5,000 
acres and the streets have curb/gutter storm drains that discharge to Tuolumne River. 
Unincorporated communities in the County typically have constructed storm drain facilities that are 
owned, operated, and maintained by the County (Stanislaus County, 2004). Some rural systems pump 
stormwater to the TID canal system which is used to convey runoff to the river system.  

City of Modesto Stormwater Planning 

In 2008, the City of Modesto prepared a draft Storm Drainage Master Plan (SDMP) to identify major 
storm drainage infrastructure improvements that are needed or would be needed in the future. The 
City also prepared a Stormwater Management Plan in August 2009 to comply with Phase II 
requirements. Historically, the City has used a rockwell system, a positive storm drainage system, or 
no system. The Cityís Public Works Department operates and maintains 77 miles of storm drain lines, 
20 pump stations, 24 drainage basins, and about 11,000 rockwells. The rockwells are used to
percolate stormwater runoff into the ground, but these can lead to groundwater quality concerns. In 
addition to potentially impacting water quality, rockwells are expensive to maintain and overall, the 
Cityís system is deficient in its ability to drain stormwater runoff and minimize localized flooding in 
many areas. In some areas of the City, a positive storm drainage conveyance system is used; this 
system discharges to the Tuolumne River, Dry Creek, detention basins, and irrigation facilities owned 
and operated by MID and TID. Some of these systems are in need of retrofit and repair to properly 
serve the areas (Stantec, 2008). In the areas of the City of Modesto where there is no permanent 
storm drain system, the City uses the sanitary sewer to drain stormwater runoff and reduce flooding. 
Sewer cross-connections are also used in other areas where rockwells are ineffective. There is a total 
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In order for the City of Turlock to comply with the Waste Discharge Requirements for Stormwater Discharges from MS4s it prepared a Storm Water Management Plan in 2003. The City also prepared a more recent Storm Water Master Plan in 2013. Turlock owns and operates its own stormwater system that includes 133 miles of gravity storm lines, 40 stormwater pump stations and associated force mains, and 45 detention/retention basins (Carollo, 2013). Stormwater runoff is transferred through storm pipes to a storm basin where it either percolates to the groundwater basin or is pumped to a larger storm basin or canal. Stormwater runoff that reaches the larger storm basin percolates to and recharges the groundwater basin. If excess stormwater is pumped to a canal, it is discharged to the San Joaquin River. In some cases, stormwater inlets directly connect to the sanitary sewer system. To protect water quality, the City of Turlock implements Best Management Practices (BMPs) as required by its MS4 permit (Turlock, 2003). Additionally, the City of Turlock implemented an environmental stewardship program called ’Go Green’ that has a stormwater pollution prevention component in it, and is also heavily related to water conservation (City of Turlock, 2011). Currently, most areas of the existing storm drainage system have sufficient capacity to accommodate 10- and 50-year design storms, although some areas lack necessary capacity (usually in areas where large interceptors are needed to convey flows from large tributary areas) (Carollo, 2013).

The City of Hughson provides positive storm drainage for its service area; the system includes pipelines, four stormwater pump stations, rockwells, and detention and retention basins. Stormwater is discharged to TID via three discharge points to its irrigation canal, and the Ceres Main Canal. Currently, stormwater is discharged from the detention basins to the TID canal once a significant portion of the detention basins are filled. Most of the stormwater runoff in the City goes through storm basins, while some is discharged directly to the canal. In 2007, the City of Hughson completed a Storm Drainage Master Plan to help plan, develop, and finance the storm drainage system facilities. The report recommended a number of improvements to the existing system including upsizing many of the pipelines, constructing new pipelines, and constructing a new basin. Overall, the City’s storm drainage system is in good condition. The City maintains, cleans and repairs lift stations and pipelines as needed. Some areas within the City have localized flooding problems due to the lack of positive drainage facilities; City crews typically eliminate any storm inlet plugging and street flooding/ponding within a half-day. During a major storm in 1997 (a 170-year storm event) the most significant issue was the high inflow of stormwater runoff into the sanitary sewer system which then caused problems at the WWTP (Carollo, 2007b).

Waterford’s existing storm drainage system consists of storm sewers and pump stations that discharge runoff primarily into the Tuolumne River and the main MID lateral canal (Waterford, 2007). Waterford has prepared a SDMP that identifies where major arterial lines will connect the City’s different storm drainage systems. This will also reduce dependence on the Tuolumne River, Dry Creek, and MID Canal.
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of 60 storm drain cross-connections, most of which are located in the downtown area. These can 
cause a dramatic increase in Peak Wet Weather Flow at the Cityís WWTP, so the City is working to 
remove the cross-connections from the wastewater collection system (Carollo, 2016).  

City of Turlock Stormwater Planning 

In order for the City of Turlock to comply with the Waste Discharge Requirements for Stormwater 
Discharges from MS4s it prepared a Storm Water Management Plan in 2003. The City also prepared 
a more recent Storm Water Master Plan in 2013. Turlock owns and operates its own stormwater 
system that includes 133 miles of gravity storm lines, 40 stormwater pump stations and associated 
force mains, and 45 detention/retention basins (Carollo, 2013). Stormwater runoff is transferred 
through storm pipes to a storm basin where it either percolates to the groundwater basin or is 
pumped to a larger storm basin or canal. Stormwater runoff that reaches the larger storm basin 
percolates to and recharges the groundwater basin. If excess stormwater is pumped to a canal, it is 
discharged to the San Joaquin River. In some cases, stormwater inlets directly connect to the sanitary 
sewer system. To protect water quality, the City of Turlock implements Best Management Practices 
(BMPs) as required by its MS4 permit (Turlock, 2003). Additionally, the City of Turlock implemented 
an environmental stewardship program called ìGo Greenî that has a stormwater pollution 
prevention component in it, and is also heavily related to water conservation (City of Turlock, 2011). 
Currently, most areas of the existing storm drainage system have sufficient capacity to accommodate 
10- and 50-year design storms, although some areas lack necessary capacity (usually in areas where 
large interceptors are needed to convey flows from large tributary areas) (Carollo, 2013). 

City of Hughson Stormwater Planning 

The City of Hughson provides positive storm drainage for its service area; the system includes 
pipelines, four stormwater pump stations, rockwells, and detention and retention basins. 
Stormwater is discharged to TID via three discharge points to its irrigation canal, and the Ceres Main 
Canal. Currently, stormwater is discharged from the detention basins to the TID canal once a 
significant portion of the detention basins are filled. Most of the stormwater runoff in the City goes 
through storm basins, while some is discharged directly to the canal. In 2007, the City of Hughson 
completed a Storm Drainage Master Plan to help plan, develop, and finance the storm drainage system
facilities. The report recommended a number of improvements to the existing system including 
upsizing many of the pipelines, constructing new pipelines, and constructing a new basin. Overall, 
the Cityís storm drainage system is in good condition. The City maintains, cleans and repairs lift 
stations and pipelines as needed. Some areas within the City have localized flooding problems due to 
the lack of positive drainage facilities; City crews typically eliminate any storm inlet plugging and 
street flooding/ponding within a half-day. During a major storm in 1997 (a 170-year storm event) 
the most significant issue was the high inflow of stormwater runoff into the sanitary sewer system 
which then caused problems at the WWTP (Carollo, 2007b).  

City of Waterford Stormwater Planning 

Waterfordís existing storm drainage system consists of storm sewers and pump stations that 
discharge runoff primarily into the Tuolumne River and the main MID lateral canal (Waterford, 
2007). Waterford has prepared a SDMP that identifies where major arterial lines will connect the 
Cityís different storm drainage systems. This will also reduce dependence on the Tuolumne River, 
Dry Creek, and MID Canal.  
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In 2003, the Cities of Ceres, Oakdale, Patterson, and Riverbank adopted a MOU to jointly apply for permit compliance. They prepared a Stormwater Management Program that described their positive storm drainage services they provide to their communities. The City of Ceres stormwater system includes 33 detention/retention basins, about 100 rockwells, 33 stormwater pump stations, pipelines, and 27 discharge points to receiving streams and canals. Stormwater is discharged to detention basins for percolation, to TID canals, or the Tuolumne River. Oakdale has 22 detention/retention basins, 8 stormwater pump stations, about 200 rockwells, pipelines, and 9 discharge points to streams and canals. Stormwater is disposed of by percolation, and/or discharged to the Stanislaus River and OID canal. Some of the stormwater is discharged directly to the river, while some enters a stormwater basin prior to discharge. Patterson (located in the Westside-San Joaquin IRWM Region) has 14 detention/retention basins, 5 stormwater pump stations, pipelines, and multiple discharge points to Salado Creek, Patterson Irrigation District canals, and San Joaquin River. There is a portion of Stanislaus County development that discharges to Black Gulch, a tributary to Salado Creek above Patterson’s service area. Runoff from the developed County area impacts stream hydrology in Salado Creek through Patterson. Storm drainage master plans were prepared in 1992 and 2001 to address the flooding along Salado Creek and Black Gulch. The study recommended 20 million of improvements to the storm drainage system be constructed. Some of the improvements have been constructed while other improvements have not as they require cooperation from other agencies such as the USACE. In the past, Patterson’s WWTP received infiltration from stormwater runoff during storms, but the City has been eliminating infiltration through infrastructure improvements. Riverbank’s storm drainage system consists of pipelines, 6 detention/retention basins, about 100 rockwells, 7 pump stations, and 8 discharge points to Stanislaus River and the MID Main Canal. The Cities of Ceres, Oakdale, Patterson, and Riverbank have a few stormwater quality incidents each year. Dumping of chemicals into storm drains may occur and a few illegal connections of house sewers to storm drains were found, but eliminated. The cities do not conduct routine stormwater quality monitoring and new storm drainage infrastructure will be constructed by developers as the City grows (Tulloch, 2003).

Flooding

During storms, there is occasional flooding in Stanislaus County because of a combination of factors: high groundwater elevations, low percolation soils, and topography (Stanislaus County, 2004). The flood management system in the San Joaquin Valley includes reservoirs to regulate snowmelt from elevations greater than 5,000 feet, bypasses at lower elevations, and levees that line major rivers. Typically, snowmelt floods are more frequent in the San Joaquin Valley than rain floods, but rain floods do occur and generally have higher peak flows than snowmelt floods. The following table shows the discharge-frequency relationships for some of the rivers and creeks in the East Stanislaus Region as described by the Federal Emergency Management Agency (FEMA) (ESA, 2013).
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Cities of Ceres, Oakdale, Patterson, and Riverbank Stormwater Planning 

In 2003, the Cities of Ceres, Oakdale, Patterson, and Riverbank adopted a MOU to jointly apply for 
permit compliance. They prepared a Stormwater Management Program that described their positive 
storm drainage services they provide to their communities. The City of Ceres stormwater system 
includes 33 detention/retention basins, about 100 rockwells, 33 stormwater pump stations,
pipelines, and 27 discharge points to receiving streams and canals. Stormwater is discharged to 
detention basins for percolation, to TID canals, or the Tuolumne River. Oakdale has 22 
detention/retention basins, 8 stormwater pump stations, about 200 rockwells, pipelines, and 9 
discharge points to streams and canals. Stormwater is disposed of by percolation, and/or discharged 
to the Stanislaus River and OID canal. Some of the stormwater is discharged directly to the river, 
while some enters a stormwater basin prior to discharge. Patterson (located in the Westside-San 
Joaquin IRWM Region) has 14 detention/retention basins, 5 stormwater pump stations, pipelines, 
and multiple discharge points to Salado Creek, Patterson Irrigation District canals, and San Joaquin 
River. There is a portion of Stanislaus County development that discharges to Black Gulch, a tributary 
to Salado Creek above Pattersonís service area. Runoff from the developed County area impacts 
stream hydrology in Salado Creek through Patterson. Storm drainage master plans were prepared in 
1992 and 2001 to address the flooding along Salado Creek and Black Gulch. The study recommended 
$20 million of improvements to the storm drainage system be constructed. Some of the 
improvements have been constructed while other improvements have not as they require 
cooperation from other agencies such as the USACE. In the past, Pattersonís WWTP received 
infiltration from stormwater runoff during storms, but the City has been eliminating infiltration 
through infrastructure improvements. Riverbankís storm drainage system consists of pipelines, 6 
detention/retention basins, about 100 rockwells, 7 pump stations, and 8 discharge points to 
Stanislaus River and the MID Main Canal. The Cities of Ceres, Oakdale, Patterson, and Riverbank have 
a few stormwater quality incidents each year. Dumping of chemicals into storm drains may occur and 
a few illegal connections of house sewers to storm drains were found, but eliminated. The cities do 
not conduct routine stormwater quality monitoring and new storm drainage infrastructure will be 
constructed by developers as the City grows (Tulloch, 2003).  

Flooding 
During storms, there is occasional flooding in Stanislaus County because of a combination of factors: 
high groundwater elevations, low percolation soils, and topography (Stanislaus County, 2004). The
flood management system in the San Joaquin Valley includes reservoirs to regulate snowmelt from 
elevations greater than 5,000 feet, bypasses at lower elevations, and levees that line major rivers. 
Typically, snowmelt floods are more frequent in the San Joaquin Valley than rain floods, but rain 
floods do occur and generally have higher peak flows than snowmelt floods. The following table 
shows the discharge-frequency relationships for some of the rivers and creeks in the East Stanislaus
Region as described by the Federal Emergency Management Agency (FEMA) (ESA, 2013).  



Peak Discharges (cubic feet per second cfs )

Location
Drainage Area (square miles)

10-year 50-year 100-year 500-year
Tuolumne River at Modesto

1,884 10,500 32,000 70,000 154,000
Tuolumne River at Waterford

1,640 9,000 10,000 42,000 225,000
Stanislaus River at Oakdale

1,020 7,600 8,000 8,000 41,300
Dry Creek at Modesto

192.3 4,730 9,300 11,800 18,100
Source: ESA, 2014

In 1983, four levees broke in the San Joaquin River Basin. One of the levees that broke was within the Mid-San Joaquin River Region, an area generally described as the floodplain corridor extending along the mainstem San Joaquin River, from its confluence with the Merced River to its confluence with the Stanislaus River, and the lower reaches of the Merced, Tuolumne and Stanislaus Rivers that are within the State Plan of Flood Control. This levee break occurred on March 5 th of 1983 along the left bank of the San Joaquin River, just downstream of its confluence with the Tuolumne River and along the SJRNWR. The break resulted in the inundation of 500 acres, causing 12 million of losses in agricultural damages in Stanislaus County. In 1986, there were a series of storms from February 11 th to the 19 th in which several precipitation records were set. Precipitation in a 300-mile-wide band from San Francisco to Sacramento to Lake Tahoe ranged from 100 to 200 of normal. While this caused flooding and damage, there were no damages sustained in Stanislaus County (ESA, 2013). Some older areas of Stanislaus County have problems with flooding during storms that exceed inch per hour due to inadequate drainage.

During the 170-year storm of 1997, the County experienced flooding in some areas surrounding Tuolumne River due to the release of excess water from Don Pedro Dam and Reservoir into the Tuolumne River channel. The second wettest December on record in the Sierra Nevada occurred in 1997 which contributed to the flooding. Additionally, there were three tropical storms that hit Northern California on December 29, 30, and 31, 1996. Within three days, more than 30 inches of rain fell in the upper watersheds of the Sierra Nevada. Record flows were a result in the Sacramento and San Joaquin River Basins. In mid-December, a cold storm brought snow to the Sierra Nevada foothills which melted during the three warm storms at the end of December. Approximately 15 of the total runoff volume was from the snowmelt. Millerton Lake and Don Pedro Reservoir both exceeded their design capacity. Flooding occurred along the Merced River Tuolumne River, and San
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Table 2-4: Discharge Frequency Relationships for Rivers 

  Peak Discharges (cubic feet per second [cfs]) 

Location 
Drainage Area 
(square miles) 10-year 50-year 100-year 500-year 

Tuolumne 
River at 
Modesto 1,884 10,500 32,000 70,000 154,000 

Tuolumne 
River at 

Waterford 1,640 9,000 10,000 42,000 225,000 
Stanislaus 

River at 
Oakdale 1,020 7,600 8,000 8,000 41,300 

Dry Creek at 
Modesto 192.3 4,730 9,300 11,800 18,100 

Source: ESA, 2014 

The San Joaquin River, upstream of the Tuolumne River and down to the Merced River confluence, 
has a design capacity of 45,000 cfs, but a current capacity estimated to be 22,000 cfs to 35,000 cfs. 
Downstream of Tuolumne River to Stanislaus River, the design capacity of the San Joaquin River is 
46,000 cfs, while the current capacity is only 25,000 cfs. The lowest reaches of Stanislaus River have 
a design capacity of 12,000 cfs, but its current capacity is 23,000 cfs. The lowest 0.6 miles of the 
Tuolumne River have a design capacity of 15,000 cfs; the current capacity is not estimated, but
landowners along the river report flood damages when flows exceed 8,200 cfs. 

In 1983, four levees broke in the San Joaquin River Basin. One of the levees that broke was within the 
Mid-San Joaquin River Region, an area generally described as the floodplain corridor extending along 
the mainstem San Joaquin River, from its confluence with the Merced River to its confluence with the 
Stanislaus River, and the lower reaches of the Merced, Tuolumne and Stanislaus Rivers that are 
within the State Plan of Flood Control. This levee break occurred on March 5th of 1983 along the left
bank of the San Joaquin River, just downstream of its confluence with the Tuolumne River and along 
the SJRNWR. The break resulted in the inundation of 500 acres, causing $12 million of losses in 
agricultural damages in Stanislaus County. In 1986, there were a series of storms from February 11th

to the 19th in which several precipitation records were set. Precipitation in a 300-mile-wide band 
from San Francisco to Sacramento to Lake Tahoe ranged from 100 to 200% of normal. While this 
caused flooding and damage, there were no damages sustained in Stanislaus County (ESA, 2013). 
Some older areas of Stanislaus County have problems with flooding during storms that exceed ½-
inch per hour due to inadequate drainage.  

During the 170-year storm of 1997, the County experienced flooding in some areas surrounding
Tuolumne River due to the release of excess water from Don Pedro Dam and Reservoir into the 
Tuolumne River channel. The second wettest December on record in the Sierra Nevada occurred in 
1997 which contributed to the flooding. Additionally, there were three tropical storms that hit 
Northern California on December 29, 30, and 31, 1996. Within three days, more than 30 inches of 
rain fell in the upper watersheds of the Sierra Nevada. Record flows were a result in the Sacramento 
and San Joaquin River Basins. In mid-December, a cold storm brought snow to the Sierra Nevada 
foothills which melted during the three warm storms at the end of December. Approximately 15% of 
the total runoff volume was from the snowmelt. Millerton Lake and Don Pedro Reservoir both 
exceeded their design capacity. Flooding occurred along the Merced River Tuolumne River, and San 
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Joaquin River. Areas within Modesto, Ripon, Waterford, and La Grange were inundated. Multiple levees failed on the San Joaquin River, or were breached, leading to further flooding in nearby areas. Flooding did not occur in the Cities of Patterson, Newman or Turlock. Then in 1998, during 35 days of above average rainfall, upland areas of Stanislaus County experienced sheet flooding in a number of new subdivisions near saturated rural areas (Stanislaus County, 2004). Some low-lying areas of the lower reaches of the Tuolumne River and some near the confluence with Dry Creek are subject to occasional flooding. Modesto experiences local urban flooding in various areas of the City, almost all of which utilize rockwells for stormwater management. The City has generally mapped these areas according to call responses and visual inspections and plans to further define boundaries based on topographical elevation references and storm event intensity. In the most recent storm season of 2016-17, the City experienced above average rainfall, as did most of the State. This resulted in flooding of local streets, as well as commercial parking areas. Flooding occurred mainly in areas where there are ineffective rockwell systems, but also in some gravity system areas that were overwhelmed due to intensity and/or debris. Storm events in March 2017 resulted in increased releases from Don Pedro Reservoir. These releases, though carefully measured to reduce significant flooding in the Modesto area (generally from Santa Fe Avenue bridge to Carpenter Road bridge), did result in some flooding of low lying areas. Specifically, the mobile home parks located at 9 th Street Bridge on the south side of the Tuolumne River were flooded and evacuation by residents was required. Unlike the 1997 event, Modesto’s Sutter WWTP was not impacted as levees were able to withstand the elevated river flows. However, these higher flows did saturate the west bank east of the Sutter Treatment Plant where the City’s major River Sewer Trunk is located. This contributed to the major breach of an aged section of pipe, causing flood waters to enter the sewer system and overwhelm the treatment plant. As a result, the Jennings Treatment Plant storage pond capacity could not keep up with the sustained increase in flow and Modesto had to discharge untreated secondary water into the San Joaquin River. FEMA delineates 100-year floodplains for FEMA Flood Insurance Rate Maps (FIRMs). A majority of the San Joaquin River’s 100-year flood plain (in this stretch of the San Joaquin River) is within the East Stanislaus Region, but overall, little of the Region is described as being within a 100-year floodplain (Figure 2-6). FEMA prepared the approximate floodplain mapping, but did not conduct detailed floodplain analysis. The City of Modesto performed detailed floodplain analyses to map the 100-year floodplain. According to the 2017 update of the Stanislaus County Multi-Hazard Mitigation Plan an estimated 7,400 people live within the 100-year floodplain of the San Joaquin River within Stanislaus County. The estimated total property value, including private property, in that same area is approximately 690 million (Stanislaus County, 2017). Flood hazards in the region are areas that are naturally flood-prone, along major rivers, and potentially near levees that are in poor condition. The cities of Modesto, Newman, Patterson and the communities of Westley and Grayson are exposed to flood risk during large runoff events. Flooding occurs in Modesto at the confluence of the Tuolumne River and Dry Creek during intense storms and especially when releases from Don Pedro reservoir are high. Agricultural areas along the San Joaquin, Merced, Tuolumne, and Stanislaus Rivers are also exposed to flood risk, as well as lands managed to preserve habitat along the San Joaquin, Tuolumne, and Stanislaus Rivers (ESA, 2013). Some development in the region is planned within the 100-year floodplain, but development will be restricted by the City’s floodplain zoning ordinance. If areas within the 100-year floodplain are to be developed, properties are usually constructed on fill

(Stantec, 2008).
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Joaquin River. Areas within Modesto, Ripon, Waterford, and La Grange were inundated. Multiple 
levees failed on the San Joaquin River, or were breached, leading to further flooding in nearby areas. 
Flooding did not occur in the Cities of Patterson, Newman or Turlock. Then in 1998, during 35 days 
of above average rainfall, upland areas of Stanislaus County experienced sheet flooding in a number 
of new subdivisions near saturated rural areas (Stanislaus County, 2004). Some low-lying areas of 
the lower reaches of the Tuolumne River and some near the confluence with Dry Creek are subject 
to occasional flooding.  

Modesto experiences local urban flooding in various areas of the City, almost all of which utilize 
rockwells for stormwater management. The City has generally mapped these areas according to call 
responses and visual inspections and plans to further define boundaries based on topographical 
elevation references and storm event intensity. In the most recent storm season of 2016-17, the City 
experienced above average rainfall, as did most of the State. This resulted in flooding of local streets, 
as well as commercial parking areas. Flooding occurred mainly in areas where there are ineffective 
rockwell systems, but also in some gravity system areas that were overwhelmed due to intensity 
and/or debris. 

Storm events in March 2017 resulted in increased releases from Don Pedro Reservoir. These releases, 
though carefully measured to reduce significant flooding in the Modesto area (generally from Santa 
Fe Avenue bridge to Carpenter Road bridge), did result in some flooding of low lying areas. 
Specifically, the mobile home parks located at 9th Street Bridge on the south side of the Tuolumne 
River were flooded and evacuation by residents was required. Unlike the 1997 event, Modestoís 
Sutter WWTP was not impacted as levees were able to withstand the elevated river flows. However, 
these higher flows did saturate the west bank east of the Sutter Treatment Plant where the Cityís 
major River Sewer Trunk is located. This contributed to the major breach of an aged section of pipe, 
causing flood waters to enter the sewer system and overwhelm the treatment plant. As a result, the 
Jennings Treatment Plant storage pond capacity could not keep up with the sustained increase in 
flow and Modesto had to discharge untreated secondary water into the San Joaquin River. 

FEMA delineates 100-year floodplains for FEMA Flood Insurance Rate Maps (FIRMs). A majority of 
the San Joaquin Riverís 100-year flood plain (in this stretch of the San Joaquin River) is within the 
East Stanislaus Region, but overall, little of the Region is described as being within a 100-year 
floodplain (Figure 2-6). FEMA prepared the approximate floodplain mapping, but did not conduct 
detailed floodplain analysis. The City of Modesto performed detailed floodplain analyses to map the 
100-year floodplain. According to the 2017 update of the Stanislaus County Multi-Hazard Mitigation 
Plan, an estimated 7,400 people live within the 100-year floodplain of the San Joaquin River within 
Stanislaus County. The estimated total property value, including private property, in that same area 
is approximately $690 million (Stanislaus County, 2017). Flood hazards in the region are areas that 
are naturally flood-prone, along major rivers, and potentially near levees that are in poor condition. 
The cities of Modesto, Newman, Patterson and the communities of Westley and Grayson are exposed 
to flood risk during large runoff events. Flooding occurs in Modesto at the confluence of the Tuolumne 
River and Dry Creek during intense storms and especially when releases from Don Pedro reservoir 
are high. Agricultural areas along the San Joaquin, Merced, Tuolumne, and Stanislaus Rivers are also 
exposed to flood risk, as well as lands managed to preserve habitat along the San Joaquin, Tuolumne, 
and Stanislaus Rivers (ESA, 2013). Some development in the region is planned within the 100-year 
floodplain, but development will be restricted by the Cityís floodplain zoning ordinance. If areas 
within the 100-year floodplain are to be developed, properties are usually constructed on fill 
(Stantec, 2008).  



The East Stanislaus Region, as part of its IRWM planning process, participated in the development of a Regional Flood Management Plan (RFMP) for the Mid-San Joaquin Region to identify potential projects that may improve flood management. The Mid-San Joaquin River RFMP was completed in November 2014 and was one of six regional RFMPs prepared in the Central Valley. As part of Flood SAFE California, DWR initiated a comprehensive Statewide Flood Management Planning Program to assess flood risks statewide and inform development of the State’s flood management policies and investment decisions over the next 10 to 15 years. DWR prepared the Central Valley Flood Protection Plan (CVFPP) in June 2012, which called for DWR to work with local flood management agencies to prepare detailed RFMPs that, at a minimum, identify and articulate the following:

Describe flood management challenges and deficiencies at the regional level including O M practices, levee and channel inspection, and emergency response plans.

Propose potential solutions/projects identified by local public agencies and interest groups for the region, projects’ costs, and prioritization of the solutions/projects enhanced O M, emergency response, and floodplain management.

Propose financial strategies that identify benefits of the projects and sources of the funding for implementation of the projects.
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Figure 2-6: 100-Year Flood Plain Maps for Water Bodies within the East Stanislaus Region 

The East Stanislaus Region, as part of its IRWM planning process, participated in the development of 
a Regional Flood Management Plan (RFMP) for the Mid-San Joaquin Region to identify potential 
projects that may improve flood management. The Mid-San Joaquin River RFMP was completed in 
November 2014 and was one of six regional RFMPs prepared in the Central Valley. As part of
FloodSAFE California, DWR initiated a comprehensive Statewide Flood Management Planning 
Program to assess flood risks statewide and inform development of the Stateís flood management 
policies and investment decisions over the next 10 to 15 years. DWR prepared the Central Valley
Flood Protection Plan (CVFPP) in June 2012, which called for DWR to work with local flood 
management agencies to prepare detailed RFMPs that, at a minimum, identify and articulate the
following:  

ï Describe flood management challenges and deficiencies at the regional level including O&M 
practices, levee and channel inspection, and emergency response plans. 

ï Propose potential solutions/projects identified by local public agencies and interest groups 
for the region, projectsí costs, and prioritization of the solutions/projects enhanced O&M, 
emergency response, and floodplain management.  

ï Propose financial strategies that identify benefits of the projects and sources of the funding 
for implementation of the projects.  
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Six RFMPs were completed by 2015, including the Mid-San Joaquin River RFMP, which falls within the East Stanislaus Region. The management actions identified in the six RFMPs were then evaluated and incorporated into the 2017 update of the CVFPP as appropriate. Selected management actions fed into a refined State Systemwide Investment Approach portfolio, which provides a road map for Central Valley flood risk management. The Mid-San Joaquin River Region planning area lies within the East Stanislaus IRWM Region, along its western boundary. Because flood concerns related to the San Joaquin River and its tributaries extend beyond the specific area, the geographic extent of the Mid-San Joaquin Region (the area covered in the Mid-San Joaquin River RFMP) is the Reclamation Districts (RDs) identified in the Draft Regional Atlas, as well as the Cities of Modesto, Ceres, Turlock, Patterson, and Newman; the communities of Grayson, West Stanislaus, and El Solyo; DWPD; MID; OID; Newman Drainage District; and all the areas between the Merced/San Joaquin River confluence and the Stanislaus/San Joaquin River confluence with a nexus to flood management. The Mid-San Joaquin River RFMP was prepared with the purpose of developing a practical, flood-safe vision for the Mid-San Joaquin Region. The RFMP aims to improve flood risk management, promote ecosystem functions, and promote multi-benefit projects. The current flood management system in the area relies on aging levees, which have capacity to pass a 25- to 50-year flood event. Through an 18-month stakeholder input process, 37 projects were identified as having the potential to reduce flood hazards and provide other benefits to the planning area. Fourteen projects were identified as ’highest priority.’ Some of these projects are also included in the East Stanislaus IRWMP, discussed further in Chapter 7. Overall, the RFMP has emphasized the need for improved emergency response in the Region, especially in terms of inter-agency coordination and among community members. The stakeholder involvement process began to address this issue by increasing flood literacy for those living in the planning area. The RFMP also addresses the financial capacity of the region to carry out the projects. The total cost for all projects identified within the Mid-San Joaquin River Region planning area is 340 million. The RFMP determined that funding sources from within this region would be inadequate to meet even the cost-share requirements of state and federal funding sources. Therefore, funding is a central challenge to project implementation. Nevertheless, the RFMP projects that by 2040, some projects will be completed, and land use changes in some areas will reduce flood risk (ESA, 2014).

2.1.6 Natural Resources

important for fish species, including anadromous species such as salmon and steelhead, and also provide wintering areas for migratory birds on the Pacific Flyway. The San Joaquin, Merced, Tuolumne, and Stanislaus Rivers are characterized as Critical Habitat for steelhead trout, as designated by the (USFWS). Other Critical Habitats in the Region include those for the vernal pool tadpole shrimp and vernal pool fairy shrimp. Riparian and wetland sensitive species within the San Joaquin River and the lower reaches of the Merced, Tuolumne, and Stanislaus Rivers include Delta button-celery, valley elderberry longhorn beetle, riparian woodrat, riparian brush rabbit, wading bird rookeries, least Bell’s vireo, tricolored blackbirds, Swainson’s hawk, pallid bat, and western red bat (ICF 2016). The Stanislaus River National Wildlife Refuge covers nearly 8,000 acres. Approximately threequarters of this area was specifically acquired to allow floodwater to temporarily move out onto the floodplain, which is now home to flood-compatible land use. Extensive riparian vegetation is present within the Wildlife Area and there are small swaths of riparian vegetation along the San Joaquin River from the confluence with the Merced River to the confluence with the Stanislaus River. Similarly, the Dos Rios Ranch is a 1,600-acre area managed by the Tuolumne River Trust and River Partners. Located at the confluence of the Tuolumne and the San Joaquin Rivers, Dos Rios Ranch provides six miles of river frontage and is managed for habitat and attenuation of flood flows (ESA, 2013).
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Six RFMPs were completed by 2015, including the Mid-San Joaquin River RFMP, which falls within 
the East Stanislaus Region. The management actions identified in the six RFMPs were then evaluated 
and incorporated into the 2017 update of the CVFPP as appropriate. Selected management actions 
fed into a refined State Systemwide Investment Approach portfolio, which provides a road map for 
Central Valley flood risk management. 

The Mid-San Joaquin River Region planning area lies within the East Stanislaus IRWM Region, along 
its western boundary. Because flood concerns related to the San Joaquin River and its tributaries 
extend beyond the specific area, the geographic extent of the Mid-San Joaquin Region (the area 
covered in the Mid-San Joaquin River RFMP) is the Reclamation Districts (RDs) identified in the Draft 
Regional Atlas, as well as the Cities of Modesto, Ceres, Turlock, Patterson, and Newman; the 
communities of Grayson, West Stanislaus, and El Solyo; DWPD; MID; OID; Newman Drainage District; 
and all the areas between the Merced/San Joaquin River confluence and the Stanislaus/San Joaquin 
River confluence with a nexus to flood management.  

The Mid-San Joaquin River RFMP was prepared with the purpose of developing a practical, flood-safe 
vision for the Mid-San Joaquin Region. The RFMP aims to improve flood risk management, promote 
ecosystem functions, and promote multi-benefit projects. The current flood management system in 
the area relies on aging levees, which have capacity to pass a 25- to 50-year flood event. Through an 
18-month stakeholder input process, 37 projects were identified as having the potential to reduce 
flood hazards and provide other benefits to the planning area. Fourteen projects were identified as 
ìhighest priority.î Some of these projects are also included in the East Stanislaus IRWMP, discussed 
further in Chapter 7. Overall, the RFMP has emphasized the need for improved emergency response 
in the Region, especially in terms of inter-agency coordination and among community members. The 
stakeholder involvement process began to address this issue by increasing flood literacy for those 
living in the planning area. The RFMP also addresses the financial capacity of the region to carry out 
the projects. The total cost for all projects identified within the Mid-San Joaquin River Region 
planning area is $340 million. The RFMP determined that funding sources from within this region 
would be inadequate to meet even the cost-share requirements of state and federal funding sources. 
Therefore, funding is a central challenge to project implementation. Nevertheless, the RFMP projects 
that by 2040, some projects will be completed, and land use changes in some areas will reduce flood 
risk (ESA, 2014). 

2.1.6 Natural Resources 
The East Stanislaus Region, as with most of California, is rich with natural resources. Most land in 
Stanislaus County has been cultivated, and very limited mineral resources were found within its 
boundary. In the early 1900ís, some quicksilver, manganese, and magnesite were found, as well as 
silica, sand and clays. Gravel from the Stanislaus River near Oakdale was used for roads. In La Grange, 
mining for gold was successful (Perazzo, 2011).  

Stanislaus County is primarily agricultural, but does contain some urban areas. Until approximately 
1960, most of the Countyís population lived on farms. In the early 1990ís, when Stanislaus County 
prepared its General Plan, the population of the nine incorporated cities was nearly three times that 
of the unincorporated area of the County. In its General Plan, the County applies agriculture land use 
to areas suitable for open space and recreational use.  

Regional parks are valuable in preserving natural resources, such as river and riparian areas. River 
corridors and floodplains are some of the most ecologically valuable areas in the landscape, especially 
in an area like the Central Valley of California that has an arid climate. The rivers and floodplains are 
important for fish species, including anadromous species such as salmon and steelhead, and also
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As previously noted, the East Stanislaus IRWM Region encompasses most of Stanislaus County and a portion of Merced County. Based on the 2016 Census estimate data, Stanislaus County had a 2016 population of 541,560, an increase of 5 from 2010. As of 2015 (the latest year for which demographic estimates were available) the County’s population is approximately 78 white, approximately 43 of which are of Hispanic or Latino origin. Asians provide the next largest demographic population, composing approximately 7 of the county’s population. Native Americans compose approximately 1 of the county’s population. Merced County is smaller than Stanislaus County (with a total population of 268,672 in 2016, a 5 increase from 2010); however, its population demographics are similar. As of 2015, approximately 61 of Merced County’s population is white, though unlike Stanislaus County, approximately 56 of this population is of Hispanic or Latino origin. Approximately 7.5 of the county’s population is Asian, while Native Americans compose approximately 0.7 of the county’s population. The cities within the East Stanislaus Region had all been experiencing extremely rapid growth within the last decade, with some slowing of the growth rate following the most recent economic downturn in 2008. As previously noted, Stanislaus and Merced Counties both had population increases of approximately 5 between 2010 and 2016, consistent with the 5 growth rate for the State as a whole over the same time period. Cities in the Region also experienced population growth during this timeframe. Modesto’s population increased by 6 Turlock’s population increased by 23 Waterford’s population grew by 22 and Ceres experienced a population increase of 31 Hughson had the greatest percentage increase of 66 from 3,980 people in 2000 to 6,640 people in 2010. Agriculture is the primary industry in the East Stanislaus Region, except in urban centers (city limits). The region includes all or portions of five irrigation districts, providing water to over 300,000 acres. Figure 2-7 shows land uses in the East Stanislaus Region.
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provide wintering areas for migratory birds on the Pacific Flyway. The San Joaquin, Merced, 
Tuolumne, and Stanislaus Rivers are characterized as Critical Habitat for steelhead trout, as 
designated by the (USFWS). Other Critical Habitats in the Region include those for the vernal pool 
tadpole shrimp and vernal pool fairy shrimp. Riparian and wetland sensitive species within the San 
Joaquin River and the lower reaches of the Merced, Tuolumne, and Stanislaus Rivers include Delta 
button-celery, valley elderberry longhorn beetle, riparian woodrat, riparian brush rabbit, wading 
bird rookeries, least Bellís vireo, tricolored blackbirds, Swainsonís hawk, pallid bat, and western red 
bat (ICF 2016).  

The Stanislaus River National Wildlife Refuge covers nearly 8,000 acres. Approximately three-
quarters of this area was specifically acquired to allow floodwater to temporarily move out onto the 
floodplain, which is now home to flood-compatible land use. Extensive riparian vegetation is present 
within the Wildlife Area and there are small swaths of riparian vegetation along the San Joaquin River 
from the confluence with the Merced River to the confluence with the Stanislaus River. Similarly, the 
Dos Rios Ranch is a 1,600-acre area managed by the Tuolumne River Trust and River Partners. 
Located at the confluence of the Tuolumne and the San Joaquin Rivers, Dos Rios Ranch provides six 
miles of river frontage and is managed for habitat and attenuation of flood flows (ESA, 2013).  

2.1.7 Social and Cultural Composition 
As previously noted, the East Stanislaus IRWM Region encompasses most of Stanislaus County and a 
portion of Merced County. Based on the 2016 Census estimate data, Stanislaus County had a 2016
population of 541,560, an increase of 5% from 2010. As of 2015 (the latest year for which 
demographic estimates were available) the Countyís population is approximately 78% white, 
approximately 43% of which are of Hispanic or Latino origin. Asians provide the next largest 
demographic population, composing approximately 7% of the countyís population. Native Americans 
compose approximately 1% of the countyís population. Merced County is smaller than Stanislaus 
County (with a total population of 268,672 in 2016, a 5% increase from 2010); however, its 
population demographics are similar. As of 2015, approximately 61% of Merced Countyís population 
is white, though unlike Stanislaus County, approximately 56% of this population is of Hispanic or 
Latino origin. Approximately 7.5% of the countyís population is Asian, while Native Americans 
compose approximately 0.7% of the countyís population. 

The cities within the East Stanislaus Region had all been experiencing extremely rapid growth within 
the last decade, with some slowing of the growth rate following the most recent economic downturn 
in 2008. As previously noted, Stanislaus and Merced Counties both had population increases of 
approximately 5% between 2010 and 2016, consistent with the 5% growth rate for the State as a 
whole over the same time period. Cities in the Region also experienced population growth during this 
timeframe. Modestoís population increased by 6%, Turlockís population increased by 23%, 
Waterfordís population grew by 22%, and Ceres experienced a population increase of 31%. Hughson 
had the greatest percentage increase of 66%, from 3,980 people in 2000 to 6,640 people in 2010.  

Agriculture is the primary industry in the East Stanislaus Region, except in urban centers (city limits). 
The region includes all or portions of five irrigation districts, providing water to over 300,000 acres. 
Figure 2-7 shows land uses in the East Stanislaus Region.  



Disadvantaged Communities

The East Stanislaus Region is also home to many disadvantaged communities whose involvement in the IRWM process is essential. A Disadvantaged Community (DAC), according to the State of California (CWC, Section 79505.5(a)), is a community with a Median Household Income (MHI) less than 80 percent of the California statewide MHI. DWR compiled the U.S. Census Bureau’s American Community Survey (ACS) data for the period of 2010 to 2014. Based on this data, a community with an MHI of 49,191 or less is considered a DAC. Figure 2-8 identifies the DACs in the Region based on U.S. Census ACS data. These data are available at three different geography levels: Census Designated Places, census block groups, and census tracts. DAC areas from each of the three geography types were combined to determine all the DAC area in the Region. Table 2-5 lists Census Designated Places in the Region that qualify as DACs, along with their associated MHIs. Of the Region’s partner agencies, Modesto, Ceres, and Waterford are Census Designated Places that qualify as DACs. While Turlock and Hughson Census Designated Places are not DACs themselves, significant portions of each city are disadvantaged or severely disadvantaged. DACs comprise 53 of the Region by geographic area, and 74 of the Region by population. Severely disadvantaged communities (SDAC), those with MHIs less than 60 of the California Statewide MHI, exist in the Region as well. Figure 2-9 differentiates between DACs and SDACs, and SDACs are denoted in bold in Table 2-5. Involvement and participation
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Figure 2-7: Land Use in the East Stanislaus Region 
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by representatives of these communities during the East Stanislaus IRWM planning process was 
solicited and encouraged to help understand the issues confronted by DACs and to better address the 
needs of minority and/or low-income communities.  

Figure 2-8: DACs Located in the East Stanislaus Region  
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