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EXECUTIVE SUMMARY 
 
The Madera Integrated Regional Water Management Plan (IRWMP) is a collaborative effort 
among the 17 public, private and not-for-profit groups and agencies which are signatory to the 
Memorandum of Understanding (MOU) which formed the Madera Regional Water 
Management Group (RWMG), along with other interested groups and agencies who have 
participated in the process and are not signatory to the agreement, but who share an interest 
in managing water resources throughout Madera County and its watersheds.   
 
The wŜƎƛƻƴΩǎ initial IRWMP, approved in 2008, was developed to improve coordination and 
collaboration between these agencies and stakeholders, and to serve as a basis for pursuing 
funding to accomplish the goals set forth in the IRWMP.  This update revises, reformats and 
adds to the original IRWMP content to conform to the updated State requirements set forth in 
Proposition 84, the Safe Drinking Water, Water Quality and Supply, Flood Control, River and 
Coastal Protection Bond Act of 2006. 
 
This Report is organized in the order set forth in the Department of Water Resources Guidelines 
for Integrated Regional Water Management Plans.  The content of the 16 chapters is 
summarized below. 
 

Introduction 
CHAPTER 1 provides an introduction to the Madera Regional Water Management Group, the 
body responsible for preparing this report, selecting and prioritizing goals, objectives, resources 
management strategies and projects, and for coordinating the applications for implementation 
funding on behalf of the various Member Agencies.  This Chapter also describes the purpose of 
the IRWMP. 
 

Governance Structure 
CHAPTER 2 describes the governance structure of the RWMG, along with some history on how 
it formed, how public outreach is accomplished and how others can participate in the RWMG.  
It is important to note that the RWMG is a fully-independent entity and is not subordinate to 
any other government subdivision or district within the Madera IRWMP area.   
 
The governance structure adopted is very simple, with the Members of the RWMG operating as 
the decision-making body on most matters.  The MOU allows for creation of subcommittees 
άŦƻǊ ŀŘŘǊŜǎǎƛƴƎ ƛǎǎǳŜǎ ŀŦŦŜŎǘƛƴƎ ǇŀǊǘƛŎǳƭŀǊ ŀǊŜŀǎ ƻŦ ǘƘŜ Madera Region or for certain issues 
ǿƛǘƘƛƴ ǘƘŜ ƎŜƴŜǊŀƭ ƧǳǊƛǎŘƛŎǘƛƻƴ ƻŦ ǘƘŜ w²aDέ ōǳǘ Řoes not create any standing committees.  
  
Any stakeholder organization with an interest or role in water management in the IRWMP area 
may become a Member of the RWMG.  Stakeholders could include such organizations as water 
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agencies, conservation groups, agriculture representatives, tribal groups, land use entities, 
local, state, and federal agencies, and private entities.   

Organizations can become members by signing a Memorandum of Understanding, adopting the 
IRWMP, ǎǳōƳƛǘǘƛƴƎ ŀ ǎƛƎƴŜŘ ǊŜǎƻƭǳǘƛƻƴ ŦǊƻƳ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ƎƻǾŜǊƴƛƴƎ ōƻŘȅΣ and in some 
cases paying annual dues.  Each of the Member Agencies has an equal voice in the RWMG, 
while the Disadvantaged Community (DACs) Members, who are exempt from dues, are granted 
a unified single vote.  The DACs select their voting representative themselves.  A full list of the 
Member Agencies is included in the chapter.  Non members, also called interested parties, are 
also welcomed and encouraged to participate in RWMG efforts. 

The RWMG makes consistent efforts to include more interest groups and the public in this 
process. Meeting agendas and minutes are circulated to a broad and inclusive group of 
interests including members and interested parties.  Meeting notices, agendas and minutes will 
be posted at the RWMG web page beginning in late 2014: 
http://www.madera-id.org/index.php/rwmg. 
 

Region Description 
CHAPTER 3 is a description of the region and discusses a wide variety of topics.  It opens with 
discussions of regional geography, hydrogeology, natural water resources, potential climate 
change impacts on water supplies, ƎŜƻƭƻƎȅΣ ƎŜƻƳƻǊǇƘƻƭƻƎȅ ŀƴŘ ǎƻƛƭǎΣ ŀƴŘ ǘƘŜ wŜƎƛƻƴΩǎ 
experience with land subsidence due to unsustainable and significant groundwater pumping.   
 

http://www.madera-id.org/index.php/rwmg
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The Madera Region is located in the geographic center of the California, in the San Joaquin 
Valley and extending to the crest of the Sierra Nevada mountains.  The Region includes all lands 
within Madera County.  The borders of the Region are generally defined by the crest of the 
Sierras to the east, the San Joaquin River on the south and west, and the Chowchilla River on 
the north.  The Region includes two cities, numerous special districts, state and federally 
controlled lands, and unincorporated County lands that are not under the jurisdiction of any 
City, active water district or irrigation district.  The Region was accepted as a RWMG by the 
California Department of Water Resources because its borders have a strong political and 
hydrologic basis. 
 
The climate of the Valley portion of the Region is characterized by mild winters and hot, dry 
summers. Temperatures in the summer often exceed 100 degrees. Fog is often experienced for 
long periods in the winter, with low temperatures in the mid-30s.  Average annual precipitation 
is about 10 inches, with 80 percent of the rainfall occurring in the winter months.  
 
Climate in the foothill and mountain portion of the Region varies substantially with elevation.  
While all areas are characterized by warm, dry summers, peak summer temperatures decline 
with increasing elevation to as low as the mid-80s near the crest of the Sierras.  Winter 
conditions transition with elevation as well.  Precipitation typically increases with elevation, as 
does snow accumulation.  Areas above 7,000 feet elevation typically see accumulating snow 
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throughout the winter, with peak accumulations near April 1.  Water contained in that 
snowpack makes up the spring and summer runoff which provides surface water supplies to the 
Region and which replenishes regional groundwater aquifers. 
 
Water supplies can vary substantially year to year due to wide variations in precipitation in the 
Region and its upper watersheds.  Water supplies in 2012, 2013 and 2014 have been less than 
one-half of the average. Groundwater serves an important reserve supply to supplement 
surface water deliveries.  Over the past 30 years, groundwater levels in the Region have 
experienced significant declines due to overdraft.  In general, average annual declines are 
greater on the eastern side of the valley portion of the Region, at up to five (5) feet or even 
more in the southeast and northeast.  Increased agricultural demands, particularly due to the 
conversion of native grasslands to permanent crops, has increased the rate of decline in the 
eastern portion of the Valley.  A detailed water budget is not currently available for Madera 
County, but is critically needed and a high priority for the region. 
 
There is a brief discussion in the chapter on significant biological species.  Some of the primary 
species of concern include California tiger salamander, vernal pool fairy shrimp and San Joaquin 
Valley kit fox.  Other sections of the chapter describe ecological processes and environmental 
resources, groundwater elevations and flow directions (including groundwater contour maps) 
and the geologic potential for groundwater recharge within the Region.   
 
The Valley portion of the Region is underlain by the San Joaquin Valley Groundwater Basin. The 
San Joaquin Valley Groundwater Basin covers a vast area and encompasses the alluvial deposits 
under the valley floor. The San Joaquin Valley Groundwater Basin covers approximately 13,900 
square miles and has been divided into 16 subbasins.  The Madera Region is also within the San 
Joaquin River Hydrologic Region and is underlain by three groundwater subbasins as defined by 
the California 5ŜǇŀǊǘƳŜƴǘ ƻŦ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ ό5²wύ ƛƴ ά/ŀƭƛŦƻǊƴƛŀΩǎ DǊƻǳƴŘǿŀǘŜǊΣ .ǳƭƭŜǘƛƴ мму 
ς Update 2003έΦ ¢ƘŜǎŜ ŀǊŜ ǘƘŜ /ƘƻǿŎƘƛƭƭŀΣ aŀŘŜǊŀΣ ŀƴŘ 5Ŝƭǘŀ-Mendota subbasins.  
 
Land subsidence in the Valley portion of the Region is caused by pumping groundwater from 
the deeper confined aquifer that is separated from the shallower unconfined aquifer by the 
Corcoran Clay.  The area of greatest land subsidence in the Region coincides with the area 
underlain by the Corcoran Clay, in western Madera County, particularly along the Eastside 
Bypass.  Land subsidence in the Region is of historic and ongoing significance. Between 1926 
and 1972, subsidence resulted in between 1.0 and 4.0 feet of ground surface elevation drop 
within the western half of the Valley portion of the Region.  The majority of the subsidence has 
occurred since 1940, when large turbine pumps came into widespread use for extracting water 
from the deeper confined aquifer.  Availability of surface water from the Delta Mendota Canal 
and the California Aqueduct resulted in decreased groundwater demand, stabilization of 
groundwater levels and a reduced rate of subsidence.  Drought and regulatory reductions in 
surface water deliveries (especially from the San Joaquin River Restoration) from 2007 through 
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2014 have brought about unprecedented withdrawals of water from the deeper confined 
aquifer to meet local water demand, and a return to high subsidence rates.    
 
Domestic water demands in the Valley are at least 24,000 AF/year.  Agricultural water demands 
total slightly over 1,000,000 AF/year.  Groundwater quality within the Valley portion of the 
Region is generally good for both domestic supply and agricultural use.  However, variations in 
groundwater quality mean some groundwater within the Region is unacceptable for domestic 
and even agricultural uses without treatment.  Groundwater contamination can be a result of 
naturally occurring point source contamination, and/or regional contamination. Some common 
elements of concern include dissolved salts (as measured by the specific conductance or 
electrical conductance [EC]), boron, manganese, arsenic, iron, hexavalent chromium, bacteria, 
uranium, and methane. 
 
The chapter concludes with summary discussions of the social and cultural makeup of the 
Region, the major water-related objectives and conflicts that have been identified, how the 
Regional boundary was determined and defined, ways in which the RWMG has been interacting 
and working with other adjacent and nearby Integrated Regional Water Management (IRWM) 
groups, and a notation that the Region does not make use of Delta water. 
 

Disadvantaged Communities 
CHAPTER 4 discusses the identified Disadvantaged Communities (DACs) in the Region, as 
measured by those residential, mobile home park and group home communities where Median 
Household Income falls below 80% of the state average.  The chapter discusses the social and 
cultural values and makeup of the Region, and how some of these have contributed to the less-
ŀŦŦƭǳŜƴǘ ƴŀǘǳǊŜ ƻŦ ǘƘŜ wŜƎƛƻƴΩǎ ŎƻƳƳǳƴƛǘƛŜǎΦ  ¢ƘŜ ǘǿƻ ŦŜŘŜǊŀƭƭȅ-recognized Native American 
tribes within the Region are discussed, as are the economic trends and conditions, including 
jobs, housing and unemployment, which have been observed.  The chapter tabulates the 29 
identified DAC communities, and further identifies the Small and Severely Disadvantaged 
Communities (SDACs).  DACs and SDACs have disadvantages in terms of their ability to prepare 
competitive grant applications, participate in regional efforts, and stay apprised of technology 
and regulations.   
 
Because of their oftentimes very limited resources, DACs may have trouble regularly 
participating in forums such as the RWMG.  The chapter looks at those challenges in detail, and 
describes the proactive steps the RWMG took to ensure inclusion of the DACsΩ ƴŜŜŘǎ ŀƴŘ 
interests in the planning process of the IRWMP and in the identification of potential regional 
projects.  The DACs have several significant obstacles to surmount in order to obtain 
sustainable safe drinking water supplies, provide sewer services and plan for 
flooding/stormwater related issues. Those obstacles include water quality, Technical, 
Managerial and Financial (TMF) Capacity, economies of scale, aging or inadequate 
infrastructure, and geographical location.  The chapter deals with each of these issues in turn.  
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Finally, the chapter discusses methodologies and strategies the Region will implement to 
overcome barriers and promote increased DAC involvement in the RWMG. 
 

Goals and Objectives 
CHAPTER 5, the heart of this Plan, sets forth ǘƘŜ w²aDΩǎ ŀŘƻǇǘŜŘ ǊŜƎƛƻƴŀƭ Ǝƻŀƭǎ ŀƴŘ 
measurable objectives, which will become the point of focus of future planning efforts.  

Separate goals and objectives are presented for the Valley area 
and the Foothill/Mountain area of the Region, given the 
widely-varying geography, climate and hydrogeological 
conditions.   
 
The chapter provides a discussion of how goals and objectives 
were selected, and how progress toward objectives will be 
measured over time.  The objectives were also ranked using a 
stakeholder survey.  Groundwater recharge, improving water 
reliability, and stakeholder education were some of the higher 
ranking objectives. 

 

Resource Management Strategies 
CHAPTER 6 deals with Resource Management Strategies, the next level of planning detail 
ōŜȅƻƴŘ ǎŜǘǘƛƴƎ ƻōƧŜŎǘƛǾŜǎΦ  ²ƘŜǊŜ ǘƘŜ tƭŀƴΩǎ Ǝƻŀƭǎ ŀǊŜ ǘƘŜ ƻǾŜǊ-arching themes for the report 
and the objectives are designed to measure quantifiable progress toward reaching those goals, 
resource management strategies describe how the Region will work toward reaching the 
objectives themselves.   
 
In the 2013 California Water Plan Update, the Department 
of Water Resources describes 36 different resource 
management strategies necessary to help achieve a wide 
variety of water-related objectives.  The chapter reviews all 
36 of these, and finds 32 of them to be applicable to the 
RŜƎƛƻƴΩǎ ƻōƧŜŎǘƛǾŜǎ ƛƴ ǎƻƳŜ way.  The Region added an 
additional strategy on Drought Planning.  Each of the 33 
strategies is tabulated and then discussed in more detail. 
 

Project Review  Process 
CHAPTER 7 describes the process developed and adopted by the RWMG to review, select and 
prioritize projects submitted both by Member Agencies and others within the Region, for 
ƛƴŎƭǳǎƛƻƴ ƻƴ ǘƘŜ w²aDΩǎ ƭist of projects. The projects listed are those identified as working 
toward accomplishment of resource management strategies and measurable goals, but also for 
inclusion in specific funding solicitations as those may become available.   
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The chapter also includes a suggested process and schedule for completing the project 
solicitation and grant application process.  Appendices include a list of implementation projects, 
the adopted Project Description Form, a Pre-Application Outline, and a sample Pre-Application. 
 

Impacts and Benefits of Plan Implementation 
CHAPTER 8, Impacts and Benefits, lays out the overall benefits and some specific impacts of 
creating an IRWMP, including some benefits and impacts that may be unique to the Madera 
Region.  The chapter is limited to higher-level and less-detailed analysis, with more-detailed 
analysis reserved to the environmental review that will occur more appropriately at the time of 
specific project development.   
 
Later sections of the chapter set forth the anticipated impacts and benefits of the 33 identified 
resource management strategies.  Many times lost in the focus on impacts and benefits to the 
immediate or regional area is the reality that many strategies will have consequences, both 
positive and negative, outside of the region itself.  When considering project benefits and 
impacts, it is easy for project proponents to focus on the immediate project area.  However, the 
nature of water management projects means that benefits and impacts are often much more 
widesǇǊŜŀŘΦ  /ƻƳǇƭŜǘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŜǾŜǊȅ ǇǊƻƧŜŎǘΩǎ ōŜƴŜŦƛǘǎ ŀƴŘ Ŏƻǎǘǎ ƛǎ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ 
CEQA work needed prior to project implementation and is essential to understanding regional 
water management.   
 
In addition, the chapter discusses specific impacts and benefits that may accrue to surrounding 
IRWM groups as a result of the Madera Region pursuing its objectives and implementing its 
adopted resource management strategies.  Almost every action benefitting the Madera Region 
can be construed as having an equivalent, offsetting and sometimes negative impact on the 
adjacent or collaborating IRWM regions.  This effect is outlined in the chapter but more 
detailed analysis will be done as individual projects are developed.  The chapter also looks at 
impacts and benefits to the various Member Agencies and to the included DACs.  In these cases 
it appears the benefits will substantially outweigh any potential for adverse impacts. 
 

Plan Performance and Monitoring Standards 
CHAPTER 9 sets forth plan performance and monitoring standards.  Monitoring performance 
and progress toward measurable objectives is essential to understanding the effectiveness of 
the IRWMP, and useful in reporting that progress to the public and to regulatory officials.  This 
chapter describes existing monitoring programs in the Madera Region, and discusses planned 
monitoring programs that will result from implementation of resource management strategies 
and projects in the region.  It also discusses guidelines for preparing project-specific monitoring 
and reporting plans, and monitoring progress in meeting the goals of the IRWMP. 
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Data Management 
CHAPTER 10 describes the collection, storage, management and dissemination of data to 
RWMG participants, stakeholders, the public and the State.  Beginning with a discussion of data 
needs within the Region, the chapter discusses data collection techniques, contribution of 
existing and ongoing data from member agencies, and data management responsibilities of the 
RWMG and the member agencies.   
 
The RWMG will be maintaining a website, which will be used as a clearinghouse for links to 
regional data stored on the servers of member agencies, state and federal agencies, and other 
stakeholders.  Data will be shared and distributed to local stakeholders and government 
organizations that maintain databases by RWMG and the associated entities.   
 
The chapter concludes with a listing and discussion of other state and local databases that 
contain water management information relevant to regional stakeholders. 
 

Financing 
CHAPTER 11 provides information on existing and potential sources of on-going and capital 
project funding for the Region and the member agencies.  The chapter notes that the RWMG 
requires a stable source of on-going funding to allow for its operational needs, while the 
preponderance of project funding may come from one-time sources.   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Other options for project funding may include State and federal grants, direct assistance 
through the legislative bodies, special assessment funding approved by local residents, and 
even private commercial funding.  Opportunities will be sought to pursue Public-Private 
partnerships where they make sense.   
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Technical Analysis 
CHAPTER 12 enumerates the technical analyses that were relied upon during the preparation of 
the Plan.  The chapter lists and describes the documents from which the Plan draws.  It notes 
that very little analysis was done directly for the Plan, but that the Plan makes use of other 
analyses done for documents that have already been published.   
  

Relationship to Current Land Use and Water Planning 
CHAPTER 13 discusses the relationship between the DWR Integrated Regional Water 
Management Plan (IRWMP) process and current adopted local land use and water planning 
efforts for the Madera County area, as well as future plans to further a collaborative, proactive 
relationship between land use planners and water mangers.   
 

 
 
It includes an extensive listing of available and recently-completed land use planning 
documents within the Region, most but not all of which were prepared by Madera County.  Also 
inventoried are Urban Water Management Plans, Water, Wastewater and Stormwater Master 
Plans, Groundwater Management Plans, Agricultural Water Management Plans and Water 
Management Plans that have been prepared within the Region.   
 
The chapter describes how the Madera RWMG will coordinate its water management planning 
activities with other groups, both those of Member Agencies and those of non-allied 
stakeholders.   
 

Stakeholder Involvement 
CHAPTER 14 describes the practices and policies developed by the RWMG to help assure 
stakeholder involvement in the IRWM process. The chapter discusses a public outreach 
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strategy, stakeholder recruitment, outreach performed to update the IRWMP, and future plans 
for public outreach.  Any stakeholder organization with an interest or role in water 
management in the IRWMP area may join the RWMG as a formal member or interested party. 
 
The RWMG represents a broad range of interests including water supply, water quality, 
environment/habitat, recreation, agriculture, resource management, hydropower, sanitation, 
Disadvantaged Communities, non-profit organizations, tribal governments, and local and state 
agencies.  The Interested Parties, who participate but are not formal members, include a similar 
range of interests.  A stakeholder organization who wants to join the Madera RWMG should 
notify the RWMG and sign the MOU to signify their good faith effort to join.   

 
As part of this update, the RWMG openly 
discussed which stakeholders were not 
involved in the IRWMP and should be 
directly contacted.  As a result, the 
outreach coordinator directly contacted 
DACs, local water companies, prisons and 
Native American Tribes to encourage 
their participation. 
 
The chapter describes the public outreach 
process used during the preparation of 
the 2014 IRWMP update, including 
announcements, public noticing, public 
meetings at a variety of locations and 
venues, solicitation of verbal and written 
comments on the draft chapters and the 

final draft document.  The RWMG has also developed policies to involve stakeholders that 
choose not be become full members, including Affiliate (non-paying, non-voting) membership, 
DAC membership (no dues, voting limited to a single combined vote for all participating DACs 
via a selected representative), and Interested Party status, which confers no voting benefits but 
places an agency on the RWMG mailing list. All Interested Parties are welcome to attend 
meetings. 
 

Coordination and Integration 
CHAPTER 15 describes coordination and integration of the IRWMP and the work of the RWMG 
to bring stakeholders together as a unified group and help assure that all projects are 
coordinated to create a seamless holistic effort without unnecessary duplications.  The chapter 
gives a summary of historical coordination efforts within the Region, and discusses the 
beneficial and synergistic impacts that coordination can have on both the natural and 
constructed resources within the Region. 
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The chapter also discusses coordination efforts with neighboring IRWM regions, including email 
lists, start up assistance, MOUs, and attendance at other IRWM meetings.  Coordination with 
DACs and Native American tribes is discussed, as well as coordination with state and federal 
agencies. 
 

Climate Change 
Climate change is a long-term alteration of temperature, precipitation and other measures of 
climate, and is accompanied by changes in shorter-term weather patterns. Climate change can 
have both natural (e.g. ƛƴŦƭǳŜƴŎŜǎ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ƴŀǘǳǊŀƭ ƻǊōƛǘŀƭ ŎȅŎƭŜ) and anthropogenic 
(resulting from the influence of humans) causes.  California is expected to experience 
dramatically warmer temperatures during this century, 2-5oF by 2035-64 and 5-9oF by 2070-99 
(California Energy Commission, 2012). Climate-change impacts projected to affect the Madera 
Region, associated with these magnitudes of warming, include: i) more critically-dry periods, 
including multi-year droughts, ii) increasing demand from a growing population as 
temperatures rise, iii) earlier snowmelt and runoff, iv) and increased competition for water 
among urban and agricultural water users and environmental needs.  
 
CHAPTER 16 brings together and summarizes work done by numerous researchers, particularly 
some at the University of California, Merced, who have focused on the impacts of potential 
climate change on the rainfall, snowpack and runoff characteristics of the Central Sierras.  The 
chapter discusses potential general impacts from climate change on the Madera Region, 
concluding that while the magnitudes of specific impacts are uncertain, warmer average 
temperatures will result in a number of impacts on precipitation, hydrology, agriculture, water 
demand, and ecosystems.  Higher elevations of the Madera Region are especially sensitive to 
the effects of a warmer climate.  Earlier snowmelt, higher temperatures and longer dry periods 
over a longer fire season will directly increase wildfire risk. The Madera Region water delivery 
system in the lower elevations is designed for a specific historic climate, and warmer 
temperatures will generally be detrimental since they will increase water demands and reduce 
snowpack storage in a water-short area.   
 
The climate change chapter also includes a vulnerability assessment that investigated potential 
impacts to water demand, water supply, water quality, flooding, ecosystems and habitats, and 
hydropower.  Conclusions from the assessment indicate a need for more backup water 
supplies, more water storage, investigations into climate sensitive crops, and improved flood 
control measures. 
  



 
Madera IRWMP Executive Summary 
 

 

ES-12 
 
\ \evolution\clv_clients\Clients\Yosemite-Sequoia RC and D-2205\220513C1-Madera IRWMP\_DOCUMENTS\Reports\Final IRWMP - ftp site\Madera Integrated 
Regional Water - Final.2014.12.09.docx 

 
Madera Regional Water Management Group 
The Madera Regional Water Management Group encourages 
participation from all stakeholders in Madera County that have an 
interest in regional water management. Please contact Jeannie Habben at 
info@cfwatershed.org or visit their website at http://www.madera-
id.org/index.php/rwmg for more information. 
 
Funding for updating this IRWMP was partially provided by the California 
Department of Water Resources through a Proposition 84 IRWM Planning 
Grant. 
  
 

mailto:infor@watersheds.org
http://www.madera-id.org/index.php/rwmg
http://www.madera-id.org/index.php/rwmg
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CHAPTER 1- INTRODUCTION 
 
This Madera Integrated Regional Water Management Plan (IRWMP) Update was developed to 
improve coordination and collaboration on regional water management in Madera County for 
the watersheds of all the streams which flow through the County.  The idea of integrated 
regional water management first surfaced in the state of California in Proposition 50, the Water 
Security, Clean Drinking Water, Coastal and Beach Protection Act of 2002, Water Code Section 
79500, et seq., which was passed by California voters in the November 2002 general election.  
In response to this substantial new challenge and opportunity from the State, Madera County 
solicited a planning grant to prepare the ǊŜƎƛƻƴΩǎ initial Integrated Regional Water Management 
Plan (IRWMP), which was adopted in 2008.  Madera County was the lead agency for the initial 
IRWMP, but they soon began to contact and engage other agencies and organizations.  The 
County Plan was approved by DWR, and as the idea of integrated planning gained traction in 
the region, the Madera Regional Water Management Group (RWMG) Formation Committee 
was formed to develop and implement a governance structure for a RWMG.  The RWMG grew 
and evolved to include a more diverse group of stakeholders who formally organized under a 
Memorandum of Understanding in 2010.  

The RWMG is made up of agencies and other stakeholders who share an interest in managing 
water resources throughout Madera County and its watersheds and to serve as a lead for 
pursuing funding to accomplish the goals set forth in the IRWMP.  This update revises, 
reformats and adds to the original IRWMP content to conform to the DWR 2012 Guidelines  
regarding current State requirements set forth in Proposition 84, the Safe Drinking Water, 
Water Quality and Supply, Flood Control, River and Coastal Protection Bond Act of 2006 and in 
the related Stormwater Flood Management (SWFM) Grant Program, funded by Proposition 1E, 
The Disaster Preparedness and Flood Prevention Bond Act of 2006. 

1.1 - Background  

The Madera Region is located in Central California, spanning from the westerly edge of the San 
Joaquin Valley on the west to the crest of the Sierra Nevada Mountains on the east and 
encompassing all of Madera County.  The Valley portion of the Region is primarily agricultural in 
nature, making extensive use of both surface water runoff and pumped groundwater for 
irrigation.  The Foothill/Mountain area, on the other hand, is primarily open space and is 
primarily public lands, with the majority of the acreage owned and controlled either by the 
State of California, the National Forest Service or the National Park Service.  Primary surface 
water supplies in the Region include the San Joaquin River and its tributaries, the Fresno River 
and its tributaries, the Chowchilla River, and a portion of the Merced River. 
 
These surface supplies do not begin to meet the water demand in the Region, so in addition to 
managing those surface supplies through a combination of surface storage and canal 
distribution, the water agencies within the Region manage a large number of groundwater 
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wells.  Much of the land in the Valley area is supplied via conjunctive use, or the combination of 
groundwater and surface water supplies to maximize the productive use of both.  Even so, 
demands have outstripped the combined available supplies and the Region has been operating 
at a groundwater deficit for many years.  This deficit, or overdraft, was estimated in the 
recently-completed Madera Regional Groundwater Management Plan to be on the order of 
250,000 acre-feet per year. (Provost & Pritchard, 2014.)  Overdraft, as used in this document, 
means that on an average annual basis more water is pumped from the groundwater aquifer 
than is naturally and artificially replaced.  This has resulted in substantial declines in the 
groundwater table all throughout the Valley area.  The groundwater deficit has been 
exacerbated by San Joaquin River Restoration Settlement, which results in lower surface water 
deliveries to several agencies in the County, while slightly increasing groundwater inflow from 
the river channel.  This is a new and permanent contributor to the overdraft problems of the 
Madera and Chowchilla groundwater sub-basins.  Due to the low storage capacity of the hard 
rock aquifers in the foothills and mountains, those areas have a similar shortage of 
groundwater. 
 
Groundwater demand has increased significantly over the past 10 years as strong prices for tree 
crops such as almonds, pistachios, mandarins and pomegranates have driven expansion of the 
acreages planted in these and similar crops.  Not only has this planting increased the overall 
ǿŀǘŜǊ ŘŜƳŀƴŘΣ ōǳǘ ƛǘ Ƙŀǎ άƘŀǊŘŜƴŜŘέ ǘƘŜ ŘŜƳŀƴŘ ŀǎ ǿŜƭƭΦ  ²ƘŜǊŜ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭ ŀƴƴǳŀƭ ŀƴŘ Ǌƻǿ 
crop acreage could be varied and reduced in drier years to match with reduced water supply 
availability, tree crops must receive water every year in order for the trees to survive.  This 
change in the nature of the demand has meant that groundwater demands in drier years are 
distinctly higher than they have been historically.  Managing these increased and more firm 
demands requires improved cooperation and collaboration among all the affected water 
agencies and stakeholders; water in the underground does not respect political boundaries and 
subdivisions and decisions made by one agency affect water users all across the basin. 
 
Cƛƴŀƭ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ w²aDΩǎ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ǊǳƭŜǎ ōȅ ǘƘŜ aŜƳōŜǊ 
Agencies came in 2009 and 2010.  Since that time, additional Member Agencies have signed on, 
as have a number of Disadvantaged Communities (DACs).  The DACs are not required to pay the 
aŜƳōŜǊ !ƎŜƴŎȅΩǎ ŀƴƴǳŀƭ ŦƛƴŀƴŎƛŀƭ ŎƻƴǘǊƛōǳǘƛƻƴΣ ŀƴŘ ŀǊŜ ŀƭƭƻǿŜŘ ŀ ǎƛƴƎƭŜ ōƭƻŎ ǾƻǘŜ through a 
selected representative on RWMG business matters. 
 
During the years when the RWMG was working out its organizational and government details, it 
sought and was awarded a planning grant for preparation of its initial IRWMP, which was 
completed and adopted in 2008.  This IRWMP update was also partially funded by a grant from 
the California Department of Water Resources (DWR). 
 
This Region covers all of Madera County.  The boundaries of the RWMG service area as well as 
its neighboring IRWMPs are shown on Figure 1-1.  The IRWMP planning process included the 
County of Madera government, the Cities of Madera and Chowchilla (the only two city 
governments in the Region), irrigation and water districts, sewer districts, storm drainage 
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districts, maintenance districts, County Service Areas, non-governmental organizations and 
other stakeholders.  This diverse range of perspectives has been valuable in developing a 
consensus and selecting water management strategies for inclusion in the IRWMP that have a 
broad array of support.   
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Figure 1-1 ς Madera and Neighboring IRWMPs 
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Madera RWMG Mission Statement 

άThe mission of the Regional Water 
Management Group (RWMG) will facilitate 
future coordination, collaboration, and 
communication for comprehensive management 
of water resources in the Madera Region. 
Through the mutual understanding among 
entities in the Madera Region regarding their 
joint efforts toward Integrated Regional Water 
management governance, development, 
planning, funding, and implementation to 
ensure that clean, adequate and affordable 
water supplies are available now and in the 
future to sustain this region and its responsible 
growth.έ  

 ς February 2010 

1.2 - Mission of the RWMG  

The RWMG adopted a mission statement as part of its organizational work in 2010, which 
guides the selection of goals and objectives within the Region as well as informing the 

collaborative planning and decision-making 
process.  The IRWMP defines issues, guiding 
principles, regional goals, objectives, strategies, 
actions, and projects to enhance the beneficial 
uses of water for the Madera Region and to 
help ensure the sustainability of the water 
supply. 
 
The RWMG represents the most broad and 
long-lasting collaborative water planning effort 
seen to date in Madera County.  Relationships 
developed through the group have led to 
increased willingness to share information and 
efforts.  This is partly illustrated by the recent 
Madera Regional Groundwater Plan, which was 
commissioned by a subset of RWMG 

membership and takes a broad, long-lens look at the status and future of groundwater in the 
Valley area of the Region.  
 
The RWMG has recognized that all of the stakeholders in the region, whether public agencies or 
non-governmental organizations, have unique perspectives and that all of the individual 
interests need to be recognized if the IRWMP is to be successful.  In order to realize the full 
benefit of collaboration, participating entities must continue to support the concept that 
regional integration will enhance their ability to manage their operations and collective 
resources, will increase their water supply reliability, and will provide a framework to improve 
water management across the region.  More importantly, all participating entities must have 
confidence that by participating in an Integrated Regional Water Management (IRWM) program 
they will not lose the ability to control their own future, nor will they lose their autonomy.  
Regional integration does not seek to diminish the individual ŀƎŜƴŎȅΩǎ decision-making power 
nƻǊ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ police and discretionary powers.  Rather, it seeks to enhance the 
collective power of the local entities and increase their overall ability to manage their collected 
resources.  Participating entities would also be able to address water management issues more 
effectively on a much larger scale through an integrated planning framework, rather than on an 
individual basis.   
 
By working with a range of stakeholders and their agendas, the IRWMP planning process has 
opened the doors for partnerships, funding opportunities, operational connectivity, and 
increased awareness of planning efforts, projects and opportunities.  Implementation of these 
collaborative goals has only begun, but will continue as funding becomes available in the future.  
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In developing regional plans and prioritizing multi-benefit projects, it is important not only to 
coordinate efforts with other planning agencies within the region, but also to coordinate across 
regional boundaries. The RWMG is working to build bridges with surrounding IRWM efforts, 
and has identified Resource Management Strategies, including acquiring surface water supplies 
from outside the Region, that would require such collaboration.   
 
For this IRWMP update, the RWMG has brought together a significant amount of data and 
communication concerning complex and controversial issues and has developed wide-ranging 
goals to address water supply and water quality issues in the region.  The RWMG is prepared to 
address the continuing challenges related to coordinating groups with widely differing missions, 
agendas, and interests.  Implementation of the IRWMP cannot succeed without continuous 
review and modification to meet new and unanticipated challenges.   
 
The RWMG is pleased to have been part of the collaborative efforts, both within the Region and 
with neighboring RWMGs, that have already begun, and is proud of its role in creating a forum 
for communication, collaboration and data-sharing for the Madera Region.   

1.3 - Purpose, Need and Common Understanding for the IRWMP  

Historically, water management in the Madera Region has been limited to independent 
operations by the two cities, the County and its numerous special districts, the water agencies 
and all of the individual landowners who have private wells.  In other words, there had been no 
overall coordinated management.  With the creation and establishment of the RWMG as a 
consolidation of stakeholders, the Region now has a vehicle to improve communication, 
collaboration, and cooperation; to develop a consensus on the regional problems and solutions; 
and to resolve or proactively avoid conflicts.  A general consensus has been achieved 
concerning the purpose of the Madera IRWMP, which includes:  
 

¶ Documentation of how the RWMG worked through a collaborative process to identify 
issues, goals, and objectives for water resources management in the Region; 

¶ Improve water management, reduce conflicts, protect water quality, and ensure 
sustainable water resources management through regional cooperation;  

¶ Identify water related vulnerabilities and deficiencies 

¶ Identify and define different water management scenarios for the Region, evaluate 
alternatives to reduce groundwater overdraft in the Valley area, determine the most 
economical projects and programs to manage, and develop the surface and 
groundwater supplies in a sustainable manner; 

¶ Prioritize immediate, near-term, mid-term, and long-term investments  

¶ Define program priorities, institutional approaches and engineering solutions to 
implement the IRWMP; and 

¶ Provide a roadmap to work together within the Region and surrounding regions to 
further develop and manage the available water supplies. 
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The need for and value of the IRWMP update is clear.  Continued groundwater overdraft, 
particularly at the rates identified in the Regional Groundwater Management Plan, is not 
sustainable.   Rapid expansion of the agricultural industry coupled with planned urban growth 
in the region mandate improved water resources management in the Madera Region.   

1.4 - IRWMP Development 

The Madera RegionΩǎ ƛƴƛǘƛŀƭ Lw²atΣ ŀŘƻǇǘŜŘ ƛƴ нллуΣ ǿŀǎ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ŀ ŎƻƭƭŀōƻǊŀǘƛǾŜ 
planning process that included compilation of data from a wide range of technical studies, 
public meetings, workshops to facilitate stakeholder involvements and numerous meetings 
among various work groups and participants.  The local funding for these efforts was 
supplemented by a Proposition 50 Planning Grant from DWR.  
 
The Region has been working since 2011 to get the IRWMP updated, for several reasons: 
 

¶ To comply with new IRWMP standards set forth in Proposition 84 

¶ To complete and include information on the newly-adopted governance structure 

¶ To document changes in policies and procedures 

¶ To add information regarding the large number of Disadvantaged Communities, new 
members and interested parties which have joined the RWMG since the original report 
was published 

¶ To incorporate revised goals, objectives and resource management strategies which 
have come into focus since 2008 

¶ To update the list of potential beneficial projects for which to pursue funding. 
 
The RWMG, acting as a Committee of the Whole, took on the IRWMP update with assistance 
from Provost & Pritchard Consulting Group, who served as lead author.  Each chapter was 
individually reviewed and discussed through an open and transparent process.  The IRWMP 
Ŧƻƭƭƻǿǎ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎǘŀƴŘŀǊŘǎ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ΨProposition 84 & Proposition 1E Integrated 
Regional Water Management GuidelinesΩ (DWR, 2010).  Funding for the IRWMP update was 
provided by a Proposition 84 IRWMP Planning Grant and in-kind support from the 
representatives of each of the Member Agencies. 

1.5 - Planning Horizon 

The IRWMP planning horizon extends 20 years or more into the future - through 2034 and in 
some cases beyond.  This is consistent with the standard 20-year planning horizon for IRWMPs.  
Long-term projections for groundwater overdraft and climate change go beyond that horizon. 
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1.6 - Organization of the Report  

This report is organized according to the sixteen IRWM Plan Standards listed by the Department 
of Water Resources in its 2012 Guidelines.  A few standards have been combined, but most are 
addressed in their own chapter.  The IRWMP also includes an additional chapter dedicated to 
Disadvantaged Communities due to their socio-ŘŜƳƻƎǊŀǇƘƛŎ ƛƳǇƻǊǘŀƴŎŜ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ 
predominantly agricultural way of life and unique economic needs.  A brief summary of this 
ǊŜǇƻǊǘΩǎ ƻǊƎŀƴƛȊŀǘƛƻƴ ŀƴŘ descriptions of each chapter follows in Table 1.1. 
 

Table 1.1: Organization of the Report and Summary of Chapters 

Chapter Subject Description 

ES Executive Summary A brief summation of the entirety of this IRWMP Report. 

1 Introduction Provides background information on the Madera Region, 
explains the w²aDΩǎ Ƴƛǎǎƛƻƴ for the Madera IRWMP, the 
purpose and need for the Plan, and the organizational 
structure of the RWMG. 

2 Governance Describes the history of the IRWM process in the County, the 
formation of the RWMG, the existing governance structure 
and decision making protocols, and the role of governance in 
implementing the IRWMP. 

3 Region Description Describes members and interested parties, local hydrology, 
geology, and physiography of the Region, the basis for the 
IRWMP boundary, and the local water infrastructure. 

4 Disadvantaged Communities Describes the geography, demographics, economic conditions, 
and water resources problems in DACs in the Region. 

5 Goals and Objectives Documents regional goals and objectives that were established 
to resolve identified issues. Includes results of a public survey 
to rank each objective in terms of greater and lesser 
importance as perceived by the Member Agencies. 

6 Resource Management 
Strategies 

Presents over 30 Resource Management Strategies (RMS) that 
the RWMG considers relevant in the Region, and describes 
their applicability and potential use. 

7 Project Review Process Describes the processes the RWMG will use to solicit and 
review projects for possible funding and for inclusion in 
specific grant applications. 

8 Impacts and Benefits of Plan 
Implementation 

Discusses the general benefits of regional water management, 
impacts and benefits of the adopted Resource Management 
Strategies, the potential impacts and benefits of these 
strategies to neighboring IRWM planning areas, DACs, and 
interested parties, and methodologies for evaluating impacts 
and benefits for specific projects. 
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Chapter Subject Description 

9 Plan Performance and 
Monitoring  

Identifies and describes several regional monitoring plans, 
describes the w²aDΩǎ plan to monitor progress in meeting 
IRWMP goals and implementing projects, presents reporting 
procedures and responsibilities and guidelines for project-
specific monitoring, and discusses the content of periodic 
reports regarding RWMG projects. 

10 Data Management Describes the w²aDΩǎ existing data management operations 
and future plans for data collection, storage, and 
dissemination. 

11 Financing Provides a general overview of existing and potential funding 
sources for RWMG operations, IRWMP updates, regional 
studies, grant application preparation, project implementation, 
operation and maintenance. 

12 Technical Analysis Provides a compilation of the previously-published technical 
analyses relied upon in the IRWMP. 

13 Relation to Local Water and 
Land-use Planning  

Describes local water plans prepared by cities, the County, 
water agencies, and other special districts, and their 
relationship to the IRWMP, describes local land-use plans 
prepared by the cities and the County, their policies related to 
water management, the compatibility of the water 
management policies with the IRWMP, and possible future 
collaborations between land-use planners and water 
managers. 

14 Stakeholder Involvement Discusses public outreach efforts during the IRWMP update, 
and a plan for future public outreach. 

15 Coordination and Integration Discusses the w²aDΩǎ efforts to coordinate projects and 
activities with local agencies, stakeholders, neighboring IRWM 
groups, state agencies, and federal agencies. 

16 Climate Change Includes predicted impacts within the Region from climate 
change, a vulnerability assessment for the Region, proposed 
adaptation measures, plan for monitoring climate change, and 
a process for evaluating greenhouse gas emissions in project 
selection. 

17 References Lists the documents cited in the Madera IRWMP. 
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CHAPTER 2- GOVERNANCE 

2.1 - Introduction 

This chapter discusses the governance structure for the Madera Regional Water Management 
Group (RWMG).  The RWMG is the governing body responsible for implementing the Madera 
Integrated Regional Water Management Plan (IRWMP).  The Madera RWMG has developed a 
strong governance structure that provides equal opportunity for participation, enhances 
communications, and provides decision making protocols for the RWMG. 

Below several terms are used including Members, Stakeholders and Interested Parties.  
Members are organizations that have signed the RWMG Memorandum of Understanding and 
are formally involved with the RWMG.  Some Members pay annual dues, but disadvantaged 
community Members are exempt from the dues.  Interested Parties refers to individuals and 
organizations that are not Members, but still have interest and may participate in the RWMG.  
Stakeholders is a collective term that includes both Members and Interested Parties. 

2.2 - Description of Regional Water Management Group 

The Madera Integrated Regional Water Management Planning effort was initiated through the 
ad hoc actions of Madera Irrigation District, Chowchilla Water District, Root Creek Water 
District, Gravelly Ford Water District and the County of Madera.  Current signatory members 
are listed in Section 2.3 -below. 
 
The early objective of the organizational phase was to establish a group that could make 
necessary decisions such as identifying and approving IRWMP boundaries, developing and 
approving a governance structure for the RWMG, identifying funding mechanisms, seeking and 
acquiring funding, and developing a public participation process. This ad hoc group worked to 
adopt a governance structure, through a consensus-based process documented in the 
Memorandum of Understanding (MOU) for Integrated Regional Water Management in the 
Madera Region.  The MOU, originally adopted January 2, 2010, is included in Appendix A.  
!ǇǇŜƴŘƛȄ ! ŀƭǎƻ ƛƴŎƭǳŘŜǎ ǘƘŜ w²aDΩǎ current Bylaws and Ground Rules. 
 
The Madera IRWMP effort has been carried out to this point with very limited fiscal resources 
supplied from local and regional sources, supplemented by a strong core of in-kind professional 
support from government and non-governmental organizations (NGOs), and technical support 
from state and federal agencies.  
 
Definition of Regional Water Management Group  
According to DWR, a regional water management group must include at least three members 
with two that have statutory authority for water management.  The Madera RWMG has 
seventeen members, eight of whom have statutory authority for water management, and 
therefore meets the definition of a regional water management group. 
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IRWMP Boundaries 
The RWMG covers a large geographic area (refer to Figure 3-1in the Region Description 
Chapter) including portions of the watersheds of the San Joaquin, Fresno and Chowchilla Rivers, 
in addition to several smaller stream watersheds.  The IRWMP boundary contains lands 
representing several Native American Tribes, and jurisdictional areas for several Federal land 
agencies (National Forests, National Parks and National Monuments), State Parks and local 
agencies (Madera, Chowchilla, and many smaller communities).  A list of the members and 
interested parties of the RWMG is provided below. 

2.3 - Members  

Stakeholders can become formal members of the RWMG by signing the MOU and adopting the 
IRWMP.  The following organizations have signed the MOU as of September 2014: 

 
Table 2.1:  Memorandum of Understanding Signatories 

MOU Members 
Statutory 
Authority 

 

Chowchilla Red Top Resource Conservation District   

Chowchilla Water District    

City of Chowchilla   

City of Madera 

Coarsegold Resource Conservation District   

Fairmead Community and Friends 

Gravelly Ford Water District   

Madera County   

Madera County Special Districts1  

Madera Irrigation District   

Madera Valley Water Company  

Madera Water District  

North Fork ς Mono Rancheria  

Root Creek Water District   

SEMCU - Southeast Madera County United - Madera Ranchos 

Self Help Enterprises 

Yosemite/Sequoia Resource Conservation and Development 
Council 

 

 

X 

X 

X 

 

X 

X 

X 

X 

 

X 

 

X 

 

 

 

 

 
Note 1- Madera County special districts include: CSA 01: Indian Lakes, CSA 03: Parkdale, CSA 14, CSA 16, CSA 
21, MD 1: Hidden Lakes, MD 5: Mountain Ranches, MD 6: Lakeshore, MD 7: Marina View, MD 8: North Fork, 
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MD 10A: Madera Ranchos, MD 19: Parkwood, MD 22A: Oakhurst Sewer, MD 24: Teaford, MD 28, MD 33: 
Fairmead, MD 36: Eastin Arcola, MD 37: La Vina, MD 40: Sunset Ridge, MD 42: Meadow View Drive, MD 43: 
Miami Creek Knolls, MD 46: Ahwahnee Country Club, MD 58: Sierra Highlands, MD 60: Dillon Estates, MD 63: 
Coarsegold South, Zone A, MD 73: Quartz Mountain, MD 85: Valeta, MD 95: Ranchos West. 

 
Breadth of Membership 
The current RWMG consists of seventeen organizations that represent a broad range of 
interests including: water supply, water quality, environment/habitat, recreation, agriculture, 
ranching, resource management, hydropower, sanitation, disadvantaged communities, non-
profit organizations, and local, state and federal agencies.  The Interested Parties, who 
participate but are not formal members, include a similar range of interests.   
 
Statutory Authority for Water Management 
Nine members of the RWMG are recognized by the State of California as having statutory 
authority for water management.  These members include:  Chowchilla Water District, City of 
Chowchilla, City of Madera, Gravelly Ford Water District, Madera County, Madera County 
Special Districts, Madera Irrigation District, Madera Water District, and Root Creek Water 
District. 

2.4 - Governance Structure 

The Governance structure is documented in an MOU, Bylaws and Ground Rules (Appendix A).  
The structure adopted is very simple, with the MOU signatories of the RWMG operating as a 
άŎƻƳƳƛǘǘŜŜ ƻŦ ǘƘŜ ǿƘƻƭŜέ ƻƴ Ƴƻǎǘ ƳŀǘǘŜǊǎΦ  ¢ƘŜ ah¦ ŀƭƭƻǿǎ ŎǊŜŀǘƛƻƴ ƻŦ ǎǳōŎƻƳƳƛǘǘŜŜǎ άŦƻǊ 
addressing issues affecting particular areas of the Madera Region or for certain issues within 
the general jurisdictiƻƴ ƻŦ ǘƘŜ w²aDέ ōǳǘ ŘƻŜǎ ƴƻǘ ŎǊŜŀǘŜ ŀƴȅ ǎǘŀƴŘƛƴƎ ŎƻƳƳƛǘǘŜŜǎΦ   
 
The MOU creates categories of membership including MOU signatories (full members with all 
voting rights), Disadvantaged Community (DAC) Group Members (voting allowed by one 
selected representative on behalf of all DACs), and Affiliate Members (non voting). 
 
¢ƘŜ ah¦ ŀƭǎƻ ŀƭƭƻǿǎ ŦƻǊ {ǇŜŎƛŀƭ tǊƻƧŜŎǘǎ ǳƴŘŜǊ ŎŜǊǘŀƛƴ ŎƻƴŘƛǘƛƻƴǎΣ ǿƘƛŎƘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άΦ Φ Φ ŀƴ 
activity undertaken by fewer than all the Parties in the RWMG. The activity must be consistent 
ǿƛǘƘ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ w²aDΩǎ ŜŦŦƻǊǘǎΦέ 
 
Memorandum of Understanding 
The MOU is a statement of mutual understanding among the signatories on how the RWMG 
governs.  Major topics addressed in the MOU include RWMG membership, geographic 
boundaries, committees, responsibilities, public outreach, and decision making.  These topics 
are discussed throughout this chapter.  Since originally adopted in 2010, the MOU has been 
signed by seventeen organizations.   
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Regional Water Management Group 
The Regional Water Management Group (RWMG) is the primary governing and decision making 
body of the group.  Any qualifying entity which signs the MOU and pays the necessary dues will 
become a full Member of the RWMG.   
 
Madera Region The RWMG generally meets every month, depending on their workload. Each 
member organization must identify their lead representative for the RWMG, who must make 
their best effort to attend RWMG meetings.  Member organizations may also identify additional 
representatives, but only the lead representative is eligible to vote on behalf of the member 
organization. Stakeholders are also expected to regularly attend meetings, and can have their 
membership revoked if they miss more than three consecutive meetings.   
 
Any stakeholder organization with an interest or role in water management in the Region may 
join the RWMG.  Stakeholders could include, but are not limited to, such organizations as water 
agencies, conservation groups, agriculture representatives, businesses, tribal groups, land use 
entities, local, state, and federal agencies and private entities.  A group which wants to join the 
Madera RWMG should notify the RWMG and sign the MOU to signify their good faith effort to 
join, adopt the IRWMP, submit a resolution of its governing board stating an intention to join, in 
some cases pay dues, and be approved by the existing RWMG members.  An organization must 
have a governing body to become a formal member.  Any entity which would like to 
discontinue their participation may do so at any time. The MOU is non-binding and non-
regulatory.    
 
The benefits of signing the MOU and becoming a dues-paying Member of the RWMG include: 
 

1. Right to vote on decisions, including setting regional goals and which projects are 
included in grant applications 

2. Greater influence on consensus based decisions 

3. Proof of a good faith effort to improve local water management 

4. Larger public benefit to the region by having more entities involved 
 

Subcommittees 
As provided for in the MOU, the RWMG may choose to create subcommittees to advance 
specific tasks addressing issues affecting particular areas of the Madera Region or for certain 
issues within the general jurisdiction of the RWMG.  These tasks would be undertaken outside 
of regular RWMG meetings.  The RWMG will specify a clear purpose for any  subcommittees 
including expected work products and completion dates.  All  subcommittees  will provide a 
status update on their activities at the regular RWMG meetings.  All work products will be 
submitted in draft to the RWMG for revisions and/or adoption.  While the  subcommittees may 
make day-to-day decisions to advance their assigned efforts, the  subcommittees are entirely 
advisory to the RWMG and thus have no final decision-making authority.  Subcommittees will 
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consist of volunteers from the RWMG and Interested Parties.   

Stakeholder Interface 
Stakeholders can interface with the RWMG and any active subcommittees  at regular RWMG 
meetings.  Work products will also be posted on the RWMG website for public review. 

2.5 - Public Outreach Process 

Public outreach is one of the great strengths of this RWMG.  Since its initial session in 2009, the 
RWMG has maintained a regular monthly meeting schedule, rotating the meeting location 
among three locations around the Region (Madera, Oakhurst and Chowchilla) in order to 
ŜǉǳŀƭƛȊŜ ǘƘŜ ǾŀǊƛƻǳǎ ƳŜƳōŜǊǎΩ ǘǊŀǾŜƭ ǘƛƳŜǎ. Members have encouraged public involvement, 
and all the meetings have been open to the public. All attendees are allowed to participate in 
discussions.  
 
The RWMG makes consistent efforts to include more interest groups and the public in this 
process. Additionally, meeting agendas and minutes are circulated (via email and by paper 
copies to those without email access) to a broad and inclusive group of interests including 
members and interested parties.  Meeting notices, agendas and minutes will also be posted at 
the RWMG web page, beginning in late 2014: http://www.madera-id.org/index.php/rwmg, and 
at the MID office two weeks in advance of each meeting. 
 
While stakeholder participation can always be increased, the RWMG is confident they have 
made contact with the vast majority of the relevant stakeholders in this region The RWMG used 
lists of interested parties from past water resource projects, as well as recommendations from 
other agencies, the public and NGOs, to solicit interest. Every attempt was made to facilitate 
stakeholder participation.  These stakeholders have been informed about the process and given 
an opportunity to participate. No entity has been shut out of the process and at this time the 
RWMG is unaware of any entities that are purposefully boycotting the process or have serious 
concerns about the actions and decisions made by the RWMG to date. 
 
The RWMG also maintains a list of other important stakeholders that have been contacted but 
are not currently involved.  The Interested Parties and other stakeholders listed in CHAPTER 14 
have been contacted regularly by email and other forms of outreach to inform them of 
meetings and workshops.  The public outreach process is described in more detail in CHAPTER 
14ς Stakeholder Involvement. 

2.6 - Decision Making 

The members of the RWMG serve as the decision-making body.  The ad hoc subcommittees, 
which can be created by the overall group can give input and recommendations to the RWMG, 
but are not allowed decision-making authority.  The RWMG strives for consensus among 
participants in all of its decision-making. In reaching consensus, some RWMG members may 

http://www.madera-id.org/index.php/rwmg
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ǎǘǊƻƴƎƭȅ ŜƴŘƻǊǎŜ ŀ ǇǊƻǇƻǎŀƭΣ ƻǘƘŜǊǎ Ƴŀȅ ŀŎŎŜǇǘ ƛǘ ŀǎ ΨǿƻǊƪŀōƭŜΩΣ ŀƴŘ ƻǘƘŜǊǎ Ƴŀȅ ƴƻǘ ǎǳǇǇƻǊǘ ƛǘ 
yet allow it to proceed if it does not compromise their own interests.  Any of these  positions is 
still considered to be consensus. 
 
The MOU also includes a non-traditional voting process to assess preliminary support for issues 
prior to formal voting.  From the MOU: 
 
6.2.2. Non-Binding Poll of All Meeting Participants:  The RWMG will use polling to assess the 

degree of preliminary support for an idea before it is submitted as a formal proposal for a 
vote.  The poll results will potentially indicate the need for subsequent work to revise the 
text of a recommendation and to prepare it for a vote.  The RWMG will use the following 
three levels to indicate a degree of approval & support for a proposal or being considered.  

 
6.2.2.1. Thumbs Down / I do not agree with the proposal.  I feel the need to block its 

adaptation and propose an alternative.  

6.2.2.2. Thumbs Sideways / I can accept the proposal although I do not necessarily 
support it.  

6.2.2.3. Thumbs Up / I think this proposal is the best choice of the options available 
to us.  

сΦнΦнΦоΦмΦ ¢ƘŜ w²aD ǿƛƭƭ ǎǘǊƛǾŜ ǘƻ ƘŀǾŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ƛƴ ǘƘŜ Ψ¢ƘǳƳōǎ ¦ǇΩ ƻǊ 
Ψ¢ƘǳƳōǎ {ƛŘŜǿŀȅǎΩ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ǎǳǇǇƻǊǘ ƻƴ ŀ ƎƛǾŜƴ ǇǊƻǇƻǎŀƭΦ  
LŦ ŀ ǇŀǊǘƛŎƛǇŀƴǘ ƛǎ ŀǘ ŀ Ψ¢ƘǳƳōǎ 5ƻǿƴΩ ƭŜǾŜƭΣ ǘƘŀǘ ǇŜǊǎƻƴ ǎƘƻǳƭŘ 
provide a counter proposal that legitimately attempts to 
achieve his/her interests and the interests of all the RWMG 
members.  The RWMG will evaluate how best to proceed when 
a counterproposal is presented.    

сΦнΦнΦоΦнΦ Ψ¢ƘǳƳōǎ 5ƻǿƴΩ ǾƛŜǿǇƻƛƴǘǎ ǿƛƭƭ ōŜ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ ƳŜŜǘƛƴƎ 
minutes.  If a participant would also like to document their 
alternate view, the said participant may submit a write up to 
the RWMG Administrative Assistant within one week of the 
meeting in which the discussion took place. The write up will 
be attached to the meeting minutes.  The write up should be 
expressed in the following manner: a) Outlines the key concern 
from an organizational or interest-based stance. b) Provides a 
recommendation for improving the decision/product in 
question.    

Only MOU signatories and the single DAC Member representative can participate in the voting 
process.  Refer to the MOU for more details on the definition of regular Members, Affiliate 
Members and DAC Members.   
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Information for decision making can be gathered by subcommittee and then presented to the 
RWMG.  Issues for decision can be brought to the RWMG by any member or by the RWMG 
staff.  ¢ƘŜȅ Ƴǳǎǘ ōŜ ƛƴŎƭǳŘŜŘ ƻƴ ŀ ƳŜŜǘƛƴƎ ŀƎŜƴŘŀ ƛƴ ƻǊŘŜǊ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀƴ ΨŀŎǘƛƻƴ ƛǘŜƳΩΦ 
Non-dues paying members ǎǳŎƘ ŀǎ άǎǘŀƪŜƘƻƭŘŜǊέ ŀƴŘ άŀŦŦƛƭƛŀǘŜέ ƭŜǾŜƭ ƳŜƳōŜǊǎ (except the 
selected DAC representative) are not entitled to vote on decisions, but are free to voice 
opinions, recommendations and concerns. 

2.7 - Opportunity for Participation 

The governance structure provides equal opportunities for participation and helps ensure a 
balanced group of members through the following policies and procedures. 
 
Regional Water Management Group.  Regular membership in the RWMG is open to any 
agency, organization, or company which signs the MOU, adopts the IRWMP, submits a 
resolution from its governing board with an intention to join, pays the dues (if applicable), and 
is approved by existing RWMG members.  The right to become a member is based primarily on 
having a local presence in the IRWMP area and an interest in water resources management.  
The type and size of an organization are not factors.  Each regular member of the RWMG is 
given one vote. Voting power is not weighted based on size, area or financial status. 
 
Organizations not willing or able to pay the per-member dues are invited to join the RWMG as 
Affiliate Members.  An Affiliate Member may fully participate in all RWMG meetings and 
projects, but may not vote in either the informal polls described above or in the formal policy 
decisions.  There are no dues associated with becoming an Affiliate Member. 
 
Qualified Disadvantaged Communities (DACs) may join the RWMG as DAC members.  As with 
the Affiliate Members, there is no limitation on participation by DAC members.  Voting by DAC 
members is limited to a single vote on behalf of all the DAC members, by a representative 
selected from among the several DAC members as the official DAC Representative. 
 
General Public.  The general public is welcome to attend RWMG meetings or contact the 
Administrative Assistant directly with contact information via the IRWMP website 
(http://www.madera-id.org/index.php/rwmg).  Private individuals may not become formal 
members of the RWMG, but may be added to the list of Interested Parties.  Interested parties 
are put on email and/or mail lists to receive information on RWMG activities.  Input from any 
member of the general public is considered regardless of their associations or history.   
  

http://www.madera-id.org/index.php/rwmg
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Official Positions 
Official positions within the RWMG include Chairperson, Chair Pro Tem, Lead Agency, 
Administrative Assistant, and Fiscal Agent/Agency Sponsor/Grantee.  The positions have no 
governance authority and therefore are not shown in the organization chart.  Their roles are 
related to managing RWMG meetings, stakeholder outreach and grant contracts. 
 
Chairperson. The Chairperson is elected by the RWMG in March of each year. The person 
holding the chair position must have participated as a representative for a RWMG member for 
one year. The chairperson does not have to be a representative of the Lead Agency.  The 
Chairperson is the presiding officer of the RWMG and as such, has the following duties:  
  

¶ In coordination with the RWMG Administrative Assistant set meeting agendas.  

¶ Convene the meeting and call the RWMG to order at the time at which the RWMG is to 
meet, when a quorum is present, or when there is no prospect of there being a quorum.  

¶ Announce the business before the RWMG in the order in which it is to be acted upon. 

¶ Conduct public hearings as provided.  

¶ State and put to vote all motions which are regularly made, or necessarily arise in the 
course of the meeting, and announce the result of the vote.  

¶ Expedite business in every way compatible with the lawful conducting of business.  

¶ Enforce on all occasions the observance of order and decorum among members and the 
public.  

¶ Decide all questions of order and procedure, subject, however, to an appeal to the 
RWMG as a whole. In the event of an appeal, the decision of the majority of the 
members present at the meeting shall decide questions of order and procedure.  

¶ Gather the information/topics from the group and create the agenda for each meeting.  

¶ If the Administrative Assistant is unable to attend a meeting, the chair will appoint a 
temporary note taker for that meeting. 

 
Chair Pro Tem.  The Chair Pro Tem is elected in the same manner and at the same time as the 
Chairperson, and has all the rights, powers and responsibilities of the Chairperson, in the 
absence of the Chairperson. 
 
Lead Agency.  The MOU states that the RWMG must mutually agree upon a designated 
signatory Local Agency to facilitate IRWMP implementation and coordinate RWMG activities in 
furtherance of the MOU.  The Lead Agency serves at the pleasure of the RWMG.  Unless 
otherwise designated as the Grant Administrator responsible for funding or the Project 
proponent for an individual Project pursuant to the MOU, the Lead Agency is not responsible 
for any Project, including completion, funding, or environmental review thereof. 
 
Administrative Assistant.  The Administrative Assistant provides notice of all meetings as 
required by law; prepares, keeps and maintain the files, minutes, findings, resolutions, orders, 
and all other documents and papers relative to those items of business which are or have been 
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before the RWMG; and attends each meeting and records each item of business.  This person 
may be a designee from one of the MOU signatory entities. 
 
Fiscal Agent/Agency Sponsor/Grantee.  The Fiscal Agent/Sponsor is designated as the Project 
Manager and Grant Administrator for any Planning grants as well as Grant Administrator for 
any Implementation Grants received. They are charged with completing the reporting, 
invoicing, and contracting with funding agencies and consultants or employees to manage 
projects and provide administrative support.  

2.8 - Effective Communication  

Internal Communication 
Two-way communication is available in many forms, including opportunities to speak at 
meetings or directly contacting RWMG staff. The governance structure also helps to foster 
communication primarily through the subcommittees and an open door policy to the general 
public.   The subcommittees allow stakeholders to provide detailed input on RWMG projects 
and policies, which are directly relayed to the decision-making board, the RWMG.  The RWMG 
has an open door policy and any agency, organization, company or individual is free to attend 
RWMG meetings or directly contact the Chairman.   
 
External Communication 
External communication is with other IRWMPs, the media and the general public.  The 
Chairperson or other designated representatives may make public statements on behalf of the 
Madera RWMG as an entity.   

2.9 - Long-Term Implementation of IRWMP  

The Madera RWMG is relatively new and has only been formally organized since 2010.  The 
group was established for many reasons including to share information, share ideas, seek grant 
funds, collaborate on projects, educate the public, and promote better water management.  A 
major motivation for forming the group was to secure IRWM Grants.  It is recognized that these 
funds may be available for only a limited time, or there may be a long hiatus in their availability.  
In addition, grant applications submitted for these funds may not be successful.  The group is 
committed to staying active even in the absence of state funding.  The group survived several 
years with no funding and above all has shown the importance of patience, perseverance, and 
the power of maintaining strong relationships among water interests in the region.  The group 
is also active in seeking other funding sources besides DWR grants (see Chapter 11 ς Finance).  
 
The planning and implementation horizon for the RWMG is approximately twenty years into 
the future, into 2034. However, many discussions and actions will be guided by horizons of up 
to fifty years into the future. 
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2.10 - Coordination with Neighboring IRWMPs 

The RWMG takes several active steps to coordinate with neighboring IRWMPs including 
ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ Lw²at ΨwƻǳƴŘ ¢ŀōƭŜ ƻŦ wŜƎƛƻƴǎΩ ƳŜŜǘƛƴƎǎΦ  ¢ƘŜ wƻǳƴŘǘŀōƭŜ ƻŦ wŜƎƛƻƴǎ ƛǎ ŀƴ ŀŘ 
hoc group of representatives from IRWMP regions around the State.  The group provides a 
forum for IRWMP practitioners (people working on IRWM planning and implementation) to 
discuss their interests, share information, and provide recommendations to the Department of 
Water Resources on the IRWM grant program.  This group holds regular conference calls and 
occasional face-to-face summits.   
 
The RWMG has also worked successfully with the neighboring IRWMPs to mutually develop 
reasonable and logical IRWMP boundaries.  Chapter 15 ς Coordination and Integration includes 
more information on work with neighboring IRWMPs. 

2.11 - Coordination with State and Federal Agencies  

Internal rules at many State and Federal agencies prevent them from signing the MOU and 
paying dues, but they can participate as Interested Parties. 
 
State Agencies 
The RWMG has also worked closely with the Department of Water Resources (DWR) since the 
group began informal meetings in 2007.  DWR has played an important role in helping the 
group form, identify funding opportunities, and collect data.  The RWMG considers DWR a 
strong ally and hopes to continue their partnership with DWR as the RWMG matures. 
 
Federal Agencies 
One federal agency, the Sierra National Forest, has signed the Madera RWMG MOU.  The 
Forest Service is an important participant since they cover a large portion of the IRWMP area.  
They have also been active participants at RWMG meetings.  The RWMG would like to increase 
coordination with the Natural Resources Conservation Service. 

2.12 - Collaborative Process to Establish Objectives 

The IRWMP goals and objectives were established through a collaborative process including 
numerous public meetings and workshops, and recommendations from the Regional Water 
Management Group, Interested Parties, consultants, general public and DWR.  The process 
followed is documented below. 
 

1. Input was solicited on goals, objectives and priorities at several public meetings 
between 2013 and early 2014. 

2. The goals were summarized in a Draft IRWMP chapter prepared by consultants. 
3. The RWMG approved the draft list of goals and objectives. 
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4. The objectives were ranked by the RWMG members and interested party using an on-
line survey.  The results are presented in Chapter 5 ς Goals and Objectives. 

5. The Draft IRWMP was released for public input. 
6. The final goals and objectives were adopted when the RWMG adopted the Final IRWMP. 

2.13 - IRWMP Updates 

The RWMG has established a goal of updating the IRWMP as needed to update information and 
regional goals, or to satisfy new IRWMP standards established by DWR. (This update is driven 
by the need to conform to the current requirements as set forth in 5²wΩǎ 2012 Proposition 
84/1E Guidelines, versus the structure given in the Proposition 50 Guidelines.)  To document 
on-going progress, the RWMG plans to periodically prepare a report which will include an 
updated project list, progress on current projects, changes to policies and procedures, and 
other relevant information that should be included in an IRWMP.  These annual reports will be 
considered attachments to the current IRWMP and the information will be formally 
incorporated when the IRWMP is updated.  This will help to formally archive important 
information each year and reduce the concentrated effort needed to accomplish the IRWMP 
updates. 

2.14 - Public Noticing and Plan Adoption  

The IRWMP was updated and adopted through a formal public noticing process according to 
California Government Code §6066. This included notices in local newspapers declaring ΨLƴǘŜƴǘ 
ǘƻ ǳǇŘŀǘŜ ǘƘŜ Lw²atΩΣ ŀƴŘ ΨLƴǘŜƴǘ ǘƻ !ŘƻǇǘ ǘƘŜ UǇŘŀǘŜŘ Lw²atΩΦ ¢his procedure is 
documented in more detail in CHAPTER 14- STAKEHOLDER INVOLVEMENT, and the public 
notices are included in Appendix J ς Public Notices. 
 
The IRWMP was formally adopted by the RWMG on ____ ___, 2014.  Appendix B ς Resolution 
Adoption includes a copy of the RWMG resolution adopting the IRWMP. Member agencies are 
required to adopt this IRWMP through separate action by their local governing bodies and 
provide the RWMG with proof of adoption. 
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CHAPTER 3- REGION DESCRIPTION 
This chapter provides information about the Madera Region in terms of its geography, natural 
water supply, climate, land uses and other characteristics.  Information provided herein is 
intentionally regional in nature and not specific to individual agencies, districts or other entities. 

3.1 - Geographic Location 

The Madera Integrated Regional Water Management Plan (IRWMP) includes all the lands within 
Madera County.  Hereafter, this area will be called the Madera Region or Region. The Madera 
Region is located in the geographic center of California, in the San Joaquin Valley and extending 
into the  Sierra Nevada mountains.  The borders of the Region are generally defined by the crest 
of the Sierras to the east, the San Joaquin River on the south and west, and the Chowchilla 
River on the north.  The Region includes the incorporated areas of the City of Madera and City 
of Chowchilla, and all County lands, water districts, irrigation districts, or similar municipal 
services districts that are not under the jurisdiction of any City, State or Federal agency.  
 
Within the RWMG boundaries are the Participating Agencies, as shown on Figure 3-1.  The 
County of Madera is a participating agency, and it oversees numerous Maintenance Districts 
and County Service Areas in both the Valley floor and foothill and mountain portions of the 
region.  The western districts (primarily on the valley floor) are illustrated in Figure 3-2 and the 
eastern districts (primarily in foothills and mountains) appear in Figure 3-3. 

3.2 - Climate 

The climate of the Valley portion of the Region is characterized by hot, dry summers and cool, 
mild winters. Temperatures in the summer often exceed 100 degrees Fahrenheit. Fog can be 
experienced for long periods in the winter, with low temperatures typically in the mid-30s and 
occasionally dropping into the 20s. Average annual precipitation is about 10 inches, with 80 
percent of the rainfall occurring in the winter months. The frost-free growing season averages 
around 250 days per year. 
 
Climate in the foothill and mountain portion of the Region varies substantially with elevation.  
While all areas are characterized by warm, dry summers, peak temperatures decline with 
increasing elevation to as low as the mid-80s near the crest of the Sierras.  Winter conditions 
transition with elevation as well.  Areas above 1,500 feet elevation are generally fog-free.  
Precipitation typically increases with elevation, as does snow accumulation.  Areas above 7,000 
feet elevation typically see accumulating snow throughout the winter, to a peak near April 1.  
Water contained in that snowpack makes up the spring and summer runoff which provides 
surface water supplies to the Region, and which replenishes a portion of the regional 
groundwater aquifers. 
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Figure 3-1 ς Participating Agencies 
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Figure 3-2 ς County Maintenance Districts & County Service Areas - Western Area 
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Figure 3-3 ς County Maintenance Districts & County Service Areas - Eastern Area 
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Areas below 7,000 feet elevation do not typically accumulate snowpack through the winter, 
although they do experience snowfall occasionally to frequently depending upon elevation and 
the number and type of storms passing through during the winter months.  Minimum snow 
elevations are usually around 3,000 feet, though colder storms can on rare occasions bring 
snow levels down to near the Valley floor. 
 
Evapotranspiration (ET) rates for the Madera Region and the rest of California are provided by 
the California Irrigation Management Information System:   
(http://www.cimis.water.ca.gov/App_Themes/images/etozonemap.jpg).   
The valley portion of Madera County has moderately high ET rates compared to the rest of 
California, resulting in relatively-large water demands for crops and landscaping. 
 
Water supplies can vary substantially year to year due to wide variations in precipitation in the 
Region and its upper watersheds.  The California Department of Water Resources created an 
index that provides a comparison of normal, single dry and multiple dry years in the San 
Joaquin Valley.  The data are presented as the Chronological Reconstructed Sacramento and 
San Joaquin Valley Water Year Hydrologic Classification Indices (Index)1, and cover the period 
from 1901 to 2013.  The index is based on a formula that considers the current yearΩǎ and 
ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ ǊǳƴƻŦŦ ŀƴŘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ ǎƻƛƭ ƳƻƛǎǘǳǊŜ ŀƴŘ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǎǳǇǇƭȅ 
conditions.  DWR has defined certain base years as average, single dry and multiple dry.  These 
are presented in Table 3.1 with the estimated unimpaired runoff each year. 
 

Table 3.1:  Comparison of Unimpaired Runoff in Normal and Dry Years 

Description Base Year Runoff (mAF) Percentage of 
Average Year 

Water Supply 
Index 

Average Water Year 1921 5.90 100% 3.23 

Single Dry Water Year 1977 1.05 18% 0.84 

Multiple Dry Water Years 1929-1931 2.58
1
 44% 1.74

2
 

Single Dry Year 2012 2.76 47% 2.18 

Single Dry Year 2013 3.05 52% 1.76 

Single Dry Year 2014 -- <40%
3
 <1.5

3
 

Notes:  
1
 Average annual runoff over 3-year period. 

              
2 
Average annual index over 3-year period 

              
3 
DWR estimates as of 5/1/14 that 2014 will be the driest year of the three recent dry years. 

 

As indicated by the Water Supply Index in Table 3-1, the water supplies can be substantially 
lower than average in dry years, and, in the case of 1929-1931, less than half of average for at 
least three consecutive years. As well, to illustrate the most current condition in the region, 

                                                      
1  http://cdec.water.ca.gov/cgi-progs/iodir/wsihist 

http://www.cimis.water.ca.gov/App_Themes/images/etozonemap.jpg
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water supplies in 2012, 2013 and 2014 have collectively been about 56% of the long-term 
average.  Absent greatly increased rainfall and snowpack, it is possible that due to a lack of 
storage in the watershed (i.e. lack of natural recharge, soil moisture and minimal snow pack), 
that 2015 may be another year with below-average water supply. 

3.3 - Hydrologic Features  

The major hydrologic features in the Region, including reservoirs, rivers, streams, flood bypass 
channels, and canals are shown schematically in Figure 3-4.  Major rivers in the Region include 
the San Joaquin, Fresno and Chowchilla.  Figure 3-5 illustrates the watersheds and the sub-
watersheds that come together to form each of the major rivers within the region. 
 
No substantial flood control or irrigation facilities exist to serve the foothill or mountain areas.  
The Region is home to several reservoirs which provide both irrigation water and flood 
protection to the Valley area.  Hidden Lake (Hensley Lake) is on the Fresno River.  The Fresno 
River watershed is detailed on Figure 3-6.   
 
Eastman Lake, operated by the US Army Corps of Engineers, is in the foothills on the Chowchilla 
River.  The Chowchilla River watershed is detailed on Figure 3-7.  Bass Lake, operated by Pacific 
Gas & Electric, is impounded by Crane Valley Dam, and is located in the foothills on Willow 
Creek, which flows into the San Joaquin River above Millerton Lake.  Millerton Lake, behind 
Friant Dam, operated by the United States Bureau of Reclamation , is on the San Joaquin River 
in the foothills at the eastern edge of the Valley.  Mammoth Pool and Dam 6 Lake are each 
located along the San Joaquin River above Millerton Lake and are operated by Southern 
California Edison.  The San Joaquin River watershed above Friant Dam is shown on Figure 3-8.   
 
The Eastside Bypass and the Chowchilla Bypass are the backbone of the flood control 
conveyance facilities in the Valley, providing additional flow capacity above and beyond that 
available in the San Joaquin River channel below Friant Dam.  The San Joaquin River watershed 
below Friant Dam is shown on Figure 3-9.  Madera Irrigation District and Chowchilla Water 
District have extensive irrigation canal systems supplied with water primarily from the San 
Joaquin, Chowchilla and Fresno Rivers. 
 
A portion of the Merced River watershed lies within the Region, although it drains into the 
Merced IRWM planning area to the north, and the Merced River comes together with the San 
Joaquin River in Merced County, north of the Region boundary.  The Merced River watershed is 
shown on Figure 3-10.   
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Figure 3-4 ς Hydrologic Diagram 
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Figure 3-5 ς Sub-watersheds 
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Figure 3-6 ς Fresno River Watershed 
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Figure 3-7 ς Chowchilla River Watershed 
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Figure 3-8 ς San Joaquin River Watershed Above Friant 
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Figure 3-9 ς San Joaquin River Watershed Below Friant 
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Figure 3-10 ς Merced River Watershed 
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3.4 - Groundwater Supplies 

All of the local water agencies use groundwater to meet at least a portion of their water 
demands.  Groundwater serves an important reserve supply to supplement surface water 
deliveries.  Table 3.2 is a summary of groundwater usage for some of the primary groundwater 
users in the valley.  The data does not include all of the agencies in the Valley, but only those 
that had readily-available data compiled for the 2014 Madera Regional Groundwater 
Management Plan.  The data includes groundwater used directly by the agency and 
groundwater pumped from private wells within the agency boundaries.  Table 3.2 does not 
include all of the groundwater demands in the Madera Region. 

 
Table 3.2: Estimated Average Annual Groundwater Pumped (2004-2013) 

Agency Agency 
Groundwater 
Pumping (AF) 

Private 
Groundwater 
Pumping (AF) 

 
 

Total Pumping 
(AF) 

Chowchilla Water District 0 118,600 118,600 

City of Chowchilla 4,100 2,600 6,700 

City of Madera 12,700 600 13,300 

County of Madera 3,700 398,800 402,500 

Gravelly Ford Water District 0 16,300 16,300 

Madera Irrigation District 0 185,000 185,000 

Total 20,500 721,900 742,400 

Notes:  
1. Values are total groundwater pumping.  Net pumping is less due to deep percolation of irrigation 

and percolation of wastewaters.   
2. These are historical values.  Future pumping will likely increase due to surface water reductions 

for the San Joaquin River restoration. 
3. Values are estimates provided in the Draft Madera Regional Groundwater Management Plan 

(P&P, 2014) 

Average Annual Groundwater Level Decline  
Over the past 30 years, groundwater levels in the Region have experienced significant declines 
due to overdraft.  In general, average annual declines are greater on the eastern side of the 
valley portion of the Region, at up to five (5) feet or even more in the southeast and northeast.  
Increased agricultural demands, particularly the conversion of native grasslands to permanent 
crops, has increased the rate of decline in the eastern portion of the Region.   
 
There have been virtually no groundwater-level declines during the past three decades near the 
San Joaquin River downstream of Mendota Pool. There is insufficient long-term data to make 
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the same conclusion upstream of Mendota Pool along the San Joaquin River.  Rates of 
groundwater-level decline generally increase with distance from the Chowchilla River, Fresno 
River and San Joaquin River, confirming the importance of recharge from river seepage.  For 
example, near the Fresno River east of the City of Madera, the average groundwater-level 
decline has been less than one foot per year.   
 
A major impact on groundwater levels has been increased and intensified agricultural 
development.  Since 2003, about 80,000 acres of new orchards have been developed.  A 
substantial percentage of these new plantings occurred along the western edge of the Valley 
floor.  Some orchards replaced existing annual crops, but many were planted on previously 
fallow land.  While the trees have a lower irrigation demand than annual crops when they are 
immature, water use from those orchards will continue to increase over the next few years as 
the trees grow to maturity.  That means that even absent additional plantings in coming years, 
agricultural water demands in those areas of new plantings will increase from the present rate 
and peak around the year 2017.  Insufficient data are available on the maturity of existing tree 
crops to estimate the current demand versus the anticipated demand in 2017.  Another major 
impact on groundwater levels has been the San Joaquin River Restoration Settlement, which 
has substantially reduced surface water deliveries to several agencies in Madera County. 

Groundwater Resources in the Foothills and Mountains  
Groundwater resources in foothill and mountain areas are generally developed in hard rock 
aquifers.  In these situations traditional groundwater contours cannot be accurately developed 
and groundwater storage is difficult to assess.  In 2002, Todd Engineers prepared a report 
ŜƴǘƛǘƭŜŘ άDraft Technical Memorandum ς Groundwater Conditions in Eastern Madera CountyέΦ  
The report addresses groundwater in the foothill and mountain regions east of the alluvial 
groundwater basins.  Topics addressed include the regional geology, groundwater occurrence, 
groundwater use, groundwater quality, and groundwater quantity.  In addition,, Kenneth D. 
Schmidt & Associates performed groundwater evaluations for several foothill/mountain 
communities in 2007 including Oakhurst, North Fork, Coarsegold, and Raymond and Daulton 
Ranch-Hensley Lake Areas.  These are the most comprehensive evaluations in those areas and 
provide significant information on water supplies and water quality issues. 
 
Specific yield is the quantity of water which a unit volume of aquifer, after being saturated, will 
yield by gravity.  In other words it is a measure of the water available to wells.  Specific yields in 
the Valley were estimated to be 12-13% in the Draft Madera Regional Groundwater 
aŀƴŀƎŜƳŜƴǘ tƭŀƴΦ  Lƴ ŎƻƴǘǊŀǎǘΣ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ ǇǳōƭƛŎŀǘƛƻƴ άWater Facts ς 
Ground Water in Fractured Hard Rockέ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ ǎǇŜŎƛŦƛŎ ȅƛŜƭŘ ƻŦ ŦǊŀŎǘǳǊŜŘ ƘŀǊŘ ǊƻŎƪ ƛǎ 
estimated to be less than two percent.  This emphasizes the groundwater challenges in the 
mountain areas with aquifers that have very limited ability to store water. 

Groundwater Budget  
A detailed water budget for Madera County is not available, but is critically needed and a high 
priority for the Region.  Some components of a water budget were recently calculated for the 
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2014 Draft Madera Regional Groundwater Management Plan (GMP), and some of those data 
are summarized in this IRWMP.  The work performed for the GMP only covered certain portions 
of the Valley, and did not cover the foothills or mountains.  The water budget was also 
preliminary in nature and some forms of data were lacking, such as groundwater level data and 
transmissivity values in certain areas, making a detailed water budget analysis unfeasible.  A 
more detailed water balance study is needed to verify and refine the calculations in the GMP. 
 
Partial water budget numbers are available in Table 3.1 through Table 3.4.  However, the 
reader is cautioned that these are preliminary numbers.  A preliminary estimate of 250,000 
AF/year for future groundwater overdraft is also available (Provost & Pritchard 2014).   More 
detailed analyses can help to complete this data set and provide a better picture of the regional 
water budget. 
 
When completed, the 2013 Draft California Water Plan Update may have useful information 
related to water budgets and regional groundwater supplies. 

3.5 - Surface Water Supplies 

Madera Irrigation District, Chowchilla Water District and Gravelly Ford Water District each meet 
significant portions of their water demands with surface water.  The County of Madera provides 
a small amount of surface water to Hidden Lakes, a County Service Area located on the shore 
on Millerton Lake.  In addition, an estimated 10,000 AF/year of riparian water (legacy water 
right based on having land adjacent to a waterway) is delivered to other private lands in 
unincorporated areas of Madera County.  Surface water is primarily provided through water 
rights and water contracts on the San Joaquin River, Fresno River and Chowchilla River and a 
few small streams and creeks. 
 
The Cities of Madera and Chowchilla do not have surface water rights or contracts.  However, 
within the limits of each City there are cropped lands that receive some surface water from 
local water or irrigation districts.  Owners of those parcels pay assessments to the districts, and 
as a result partially fund the importation of surface water to the area.  In 2009, the City of 
Madera purchased 300 AF of floodwater from Madera Irrigation District (MID) as a pilot study 
on groundwater recharge.  For general awareness, Table 3.3 summarizes the historical surface 
water deliveries for most of the major valley water users.   
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Table 3.3: Historical Surface Water Supplies  

Agency Average Annual Supplies 
(2004-2013) 

Notes 

Chowchilla Water District 135,000 
Excludes Chowchilla Water District 
lands in City of Chowchilla 

City of Chowchilla 1,400 
Chowchilla Water District water 
delivered to cropped land within the 
City limits 

City of Madera 1,900 
MID water delivered to cropped land 
within the City limits 

County of Madera 20,000 
Sumner Hills Service Area,  riparian 
agricultural water, some MID water 

Gravelly Ford Water District 10,500  

Madera Irrigation District 178,000 
Excludes MID lands within the City of 
Madera boundaries 

Total 346,800 
 

 
Notes:  
1.   Values include surface water that is delivered directly to growers and recharge basins, and 

lost as canal seepage. 
2.    Values are estimates provided in the Draft Madera Regional Groundwater Management 

Plan (P&P, 2014) 

 
In the past, a significant percentage of water demand has been met with surface water.  
However, that percentage has lately decreased due to impacts from the San Joaquin River 
Restoration Settlement.  For example,  Gravelly Ford Water District now only expects to 
receive Friant CVP water in one of every three years, greatly increasing reliance on 
groundwater within the District. 

3.6 - Reclaimed and Recycled Water 

¢ƘŜ ǘŜǊƳ άǊŜŎȅŎƭŜŘ ǿŀǘŜǊέ ǊŜŦŜǊǎ ǘƻ ǿŀǎǘŜǿŀǘŜǊ ŜŦŦƭǳŜƴǘ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ǘǊŜŀǘŜŘ ǘƻ /ŀƭƛŦƻǊƴƛŀΩǎ 
Title 22 standards and can be reused for irrigation and recreational purposes almost without 
limit.  There is currently no recycled water available within the Region since there are no 
wastewater treatment plants producing that level of effluent.  However, wastewater effluent 
treated to less stringent levels does get reused for certain irrigation purposes.  Both the Cities 
of Chowchilla and Madera deliver their secondary effluent to recharge basins where it 
percolates into the groundwater aquifer.  Also, the County-operated WWTF at Goldside, five 
miles west of Oakhurst, produces disinfected secondary effluent which is used for irrigation of 
the local golf course in lieu of potable water.  This plant has an operating capacity of 
approximately 100,000 gallons per day, or 112 AF/year.  The Oakhurst wastewater treatment 
plant (WWTF) has a single purple pipe distribution line running from the WWTF to the 
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community, but it is not in use since the plant is not yet equipped with the tertiary-level filters 
necessary to make Title 22-compliant effluent.  Other WWTFs within the region discharge 
effluent to local sprayfields or to percolation ponds.  Many residents use septic systems that 
return wastewater to the groundwater through leach fields. 

3.7 - Water Demands for Environmental Needs 

Over the past 80 years, surface water on the San Joaquin has been managed by the US Bureau 
of Reclamation (USBR) primarily for the benefit of landowners, irrigation districts and 
municipalities in the San Joaquin Valley who have contracts for San Joaquin River water with 
the USBR.  In 2008, that began to change with the San Joaquin River Restoration settlement 
agreement, which pledges up to 400,000 AF/ȅŜŀǊ ƻŦ ǘƘŜ ǊƛǾŜǊΩǎ Ŧƭƻǿ ǘƻ ǘƘŜ ǊƛǾŜǊ ŎƘŀƴƴŜƭ ƛǘǎŜƭŦΣ 
with the intention of restoring spring- and even fall-run salmon to the lower San Joaquin River.   
 
Implementation of the settlement agreement is progressing slowly, as restoration of the river 
channel has proven difficult, time-consuming and more expensive than estimated.  Much of the 
lower river channel has not actually been used for water flows in several decades.  River levees 
are not adequate to protect abutting lands and there are numerous other issues and challenges 
to be resolved before perennial restoration flows become normal.   
 
The impact of the Restoration agreement has been a loss of water to all the various agricultural 
users dependent upon USBR contracts.  Provisions in the settlement agreement limit 
restoration flows in the lowest water years, and in high water years it is anticipated that 
restoration flows can be at least partially supplied by water that would otherwise be lost to 
flood releases.  However, the difficulty and expense of managing restoration flows has added 
burdens to the agricultural users and all are looking for ways to make up the lost water 
supplies. 
 
The San Joaquin River Restoration project has a goal of a 1:1 return on water lost to Friant CVP 
contractors, although that goal is not stated in the San Joaquin River Restoration Settlement 
Agreement.  Friant contractors plan to track progress in meeting that goal.  The goal can be met 
in many ways, including funding for recharge basins, expanding the Madera Canal to allow 
greater deliveries in wet years, and recirculating San Joaquin River water back to the Friant 
contractors. 
 
The RWMG supports the development of efficiency standards for River Restoration Flows to 
help ensure that they are used as effectively as possible, benefits to aquatic species are 
maximized, and impacts to water contractors are minimized 
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3.8 - Climate Change Impacts on Water Supplies 

California is projected to experience dramatically warmer temperatures during this century, 
with some estimates of 2-5oF by 2035-64 and 5-9oF by 2070-99.  Climate-change impacts 
projected to affect the Region, associated with these magnitudes of warming, include:  
 

¶ More critically dry periods, including multi-year droughts;  

¶ Increasing demand from a growing population as temperatures rise;  

¶ Earlier snowmelt and runoff; and  

¶ Increased competition for water among urban and agricultural water users and 
environmental needs.  

 
Climate projections provide a range for future increases in temperature, and even the lowest 
estimates would have serious impacts. Thus, while it is widely recognized that projections of 
warming and climate-change impacts are not precise, water managers should prepare to adapt 
to greater uncertainties in the water-planning process, including regulatory, environmental, 
economic, social and other conditions affecting water utilities.   
 
The general strategy to plan for climate change in the Region includes:  
 

1) Identify vulnerabilities (to specific water users, aquatic species, and ecosystems that 
impact water supply and quality);  

2) Implement adaptation measures on two levelsτno-regret strategies and higher-level 
planning and implementation strategies; and  

3) Monitor for climate-change impacts.   
 
A more-detailed discussion of climate change and potential impacts appears in Chapter 15. 

3.9 - Impaired Water Bodies 

Both Eastman Lake on the Chowchilla River and Hensley Lake on the Fresno River have been 
determined by the Regional Water Quality Control Board to be impaired water bodies for 
nitrate as listed in the 2010 Integrated Report (Clean Water Act Section 303(d) List / 305(b) 
Report), published by the Regional Water Quality Control Board. 

3.10 - Geology 

The Valley portion of the Region encompasses the majority of the Madera Groundwater 
Subbasin, and portions of the Chowchilla and Delta Mendota Groundwater Subbasins.  These 
subbasins are defined by the California Department of Water Resources Bulletin 118-03 and are 
within both the San Joaquin Valley Groundwater Basin and the San Joaquin Basin Hydrologic 
Study area.   
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3.11 - Geology and Hydrogeology 

The Valley portion of the Region is underlain by the San Joaquin Valley Groundwater Basin. The 
San Joaquin Valley Groundwater Basin covers a vast area and encompasses the alluvial deposits 
under the valley floor from the Sierra Nevada Mountains to the east, the Coast Range 
mountains to the west, the Sacramento Valley and Delta to the north, and the San Emigdio and 
Tehachapi mountains to the south. The San Joaquin Valley Groundwater Basin lies within the 
San Joaquin River and Tulare Lake Hydrologic Regions and covers approximately 13,900 square 
miles. It has been divided into 16 subbasins. The Madera Region is within the San Joaquin River 
Hydrologic Region and is underlain by three groundwater subbasins as defined by the California 
Department of ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ ό5²wύ ƛƴ ά/ŀƭƛŦƻǊƴƛŀΩǎ DǊƻǳƴŘǿŀǘŜǊΣ .ǳƭƭŜǘƛƴ мму ς Update 
2003έΦ ¢ƘŜǎŜ ŀǊŜ ǘƘŜ /ƘƻǿŎƘƛƭƭŀΣ aŀŘŜǊŀΣ ŀƴŘ 5Ŝƭǘŀ-Mendota Subbasins. A subbasin is defined 
as follows: 
 

ά! ƎǊƻǳƴŘǿŀǘŜǊ ōŀǎƛƴ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀƴ ŀƭƭǳǾƛŀƭ ŀǉǳƛŦŜǊ ƻǊ ŀ ǎǘŀŎƪŜŘ ǎŜǊƛŜǎ of alluvial 
aquifers with reasonably well-ŘŜŦƛƴŜŘ ώΧϐ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŜŘŜ 
groundwater flow such as rock or sediments with very low permeability or a geologic 
ǎǘǊǳŎǘǳǊŜ ǎǳŎƘ ŀǎ ŀ ŦŀǳƭǘΦ  ώΧϐ 

ά! ǎǳōōŀǎƛƴ ƛǎ ŎǊŜŀǘŜŘ ōȅ ŘƛǾƛŘƛƴƎ ŀ ƎǊƻǳƴŘǿŀǘŜǊ ōŀsin into smaller units using geologic 
ŀƴŘ ƘȅŘǊƻƭƻƎƛŎ ōŀǊǊƛŜǊǎ ƻǊΣ ƳƻǊŜ ŎƻƳƳƻƴƭȅΣ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ōƻǳƴŘŀǊƛŜǎ ώΧϐΦ ¢ƘŜǎŜ 
subbasins are created for the purpose of collecting and analyzing data, managing water 
ǊŜǎƻǳǊŎŜǎΣ ŀƴŘ ƳŀƴŀƎƛƴƎ ŀŘƧǳŘƛŎŀǘŜŘ ōŀǎƛƴǎΦέ 

DWR was directed by legislation to define critical overdraft in 1978 and report which subbasins 
were in critical overdraft.  The California Water Plan Update of 2009 states that the eastern San 
Joaquin (County), Chowchilla, and Madera Subbasins are in critical overdraft.  However, a 
ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƻǾŜǊŘǊŀŦǘ ƛƴ /ŀƭƛŦƻǊƴƛŀΩǎ ǎǳōōŀǎƛƴǎ Ƙŀǎ ƴƻǘ ōŜŜƴ ŎƻƳǇƭŜǘŜŘ ǎƛƴŎŜ 
5²wΩǎ issuance of Bulletin 118-80 in 1980. 
 
Bulletin 118-80 stated: 
 

ά! ōŀǎƛƴ ƛǎ ǎǳōƧŜŎǘ ǘƻ ŎǊƛǘƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ƻǾŜǊŘǊŀŦǘ ǿƘŜƴ ǘƘŜ ǇǊŜǎŜƴǘ water 
management practices would probably result in significant adverse overdraft-related 
ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ǎƻŎƛŀƭΣ ƻǊ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎΦέ 

Chowchilla Subbasin  
The Chowchilla Subbasin is shown in Figure 3-11, and is identified as Basin 5-22.05 by DWR in 
Bulletin 118.  The Subbasin covers an area of 248 square miles and is located in Madera County 
with a small portion in Merced County.  The Subbasin is bounded by the Columbia Canal 
Company Service Area and San Joaquin River on the west.  To the north, the Chowchilla 
Subbasin is bound by the southern portion of the Merced Subbasin.  The southern boundary 
consists of an irregular pattern and borders the northern portion of the Madera Subbasin.  
Groundwater recharge is primarily from deep percolation of applied irrigation water. 
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Madera Subbasin 
The Madera Subbasin is shown in Figure 3-12 and is identified as Basin 5-22.06 by DWR.  The 
Subbasin covers an area of 614 square miles and is located entirely within Madera County.  It is 
bounded on the south by the San Joaquin River, on the west by the eastern line of the Columbia 
Canal Service Area, on the north by the south line of the Chowchilla Subbasin, and on the east 
by the crystalline basement bedrock of the Sierra Nevada foothills.   

Delta-Mendota Subbasin  
The Delta-Mendota Subbasin is shown in Figure 3-13 and is identified as Basin 5-22.07 by DWR.  
The Subbasin covers an area of 1,170 square miles.  It lies largely in Fresno County along with 
portions of Madera, Stanislaus and Merced counties.  It is bounded on the west by the Coast 
Range mountains, on the north by the Stanislaus/San Joaquin county line, and on the east 
generally by the San Joaquin River.  The southern boundary is irregular and consists of portions 
of the western Kings Subbasin and the Westside Subbasin.  DWR Bulletin 118 states that 
groundwater levels within the Delta-Mendota Subbasin have been relatively stable and this 
Subbasin is not considered to be in overdraft. 
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Figure 3-11 ς Chowchilla Groundwater Subbasin 
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Figure 3-12 ς Madera Groundwater Subbasin 
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Figure 3-13 ς Delta-Mendota Groundwater Subbasin 




















































































































































































































































































































































































































