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Executive Summary 

The California Partnership for the San Joaquin Valley commissioned ŀ άWater Work Groupέ and the California Water 

Institute (CWI) at California State University, Fresno ǘƻ ŘŜǾŜƭƻǇ ŀ άŦǊŀƳŜǿƻǊƪέ ŦƻǊ ƭƻƴƎ-term San Joaquin Valley 

water management.  The effort is critical to identify the Valley water needs and determine water management 

solutions for a fifty-year planning horizon. The following is the framework summary findings: 

1. The California Water Code and the California Department of Water Resources have outlined a process for 

analyzing local long-term water needs and developing comprehensive water management solutions. The 

process involves creatingέ integrated regional water management plansέ (IRWMP). The entire San Joaquin 

Valley should embrace this concept and adapt it further for its own purposes.  

2. The IRWMP process has three basic components:   

a. An assessment of conditions and water use preceding a fifty-year planning time frame;  

b. An estimate (water budget) of water needs for the next fifty years; and  

c. A solutions process that analyzes every reasonable water management technique to meet various 

alternate futures as the technique becomes available. 

3. Significant amounts of information and integration will be required to develop and implement regional, 

inter-regional, basin-wide and Valley-wide plans. Information gathering and dissemination tools that outline 

core information needs for all participants at every level will be important. The report offers an example for 

consideration. 

4. The IRWMP process is a deliberative, long-term approach that will take time to develop and implement. 

Water crises and conflicts will continue to arise in the intervening years and may override the long-term 

effort. The Valley must recognize the importance of these events and be prepared to respond to them 

accordingly in a timely manner. An άŀŎǘƛƻƴ ǘŜŀƳέ ǊŜǎǇƻƴǎŜ ŀǇǇǊƻŀŎƘ ǘƻ ŀŘŘǊŜǎǎ ǎǳŎƘ events would be 

useful. By example, a Partnership action team will continue to work on the Sacramento-San Joaquin Delta 

water export and State-wide drought crisis.  

5. ¢ǿƻ ŜȄŀƳǇƭŜǎ ƻŦ Ƙƻǿ άƛƴǘŜƎǊŀǘŜŘέ ŀǎǎŜǎǎƳŜƴt, planning and management solutions can work together are 

included within this report. They include solutions for groundwater recharge improvement that integrates 

land and water use and a rural water system assessment and solution strategy. Both of these water-related 

issues are rapidly approaching crisis level. Many good recharge soils are getting separated from surface 

water supplies. Access to Valley groundwater becomes more important should the lack of surface water 

supplies become more widespread. Rural water system operations that rely on groundwater are then faced 

with dwindling supplies and water quality issues and very often the local operators do not have the financial 

capacity to resolve the problems.  Postponing resolution of these issues is not an effective option.  

6. The Partnership must engage all its members to make water an ongoing άƘƛƎƘ ǇǊƛƻǊƛǘȅέ ƛŦ the Valley is to 

prosper and meet the commitments to its citizens. Water cannot be created.  Its distribution is naturally 

uneven and cannot be moved without significant social, environmental and economic cost. What we have 

must be treated with respect. 
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1.0 Introduction 

Water is the lifeblood of the San Joaquin Valley.  In the past fifteen years the competing uses for water have resulted in 

redirection of surface water supplies away from the Valley and have intensified the use of Valley groundwater.  The 

±ŀƭƭŜȅΩǎ challenge is to become much more creative to deal with the natural cycles of drought and excess as well as the 

permanent and temporary losses. The importance of water will require a more thorough evaluation of our assets and 

needs, and our stewardship of local supplies. The California Partnership for the San Joaquin Valley (Partnership) 

recognized the need for an assessment of our water environment and commissioned a άwater work groupέ consisting 

ƻŦ ŀ tŀǊǘƴŜǊǎƘƛǇ άŎƻƴǾŜƴŜǊέ ό{ǳpervisor Ray Watson of Kern County), the California Water Institute at CSU Fresno and 

ŀ άǿŀǘŜǊ ǇƻƭƛŎȅ ǿƻǊƪƛƴƎ ƎǊƻǳǇέ όƪŜȅ Valley  interests) to develop a framework for analyzing the Valley water issues, 

water inventory, future water needs and to develop a potential menu of water management  solutions. The following 

report presents that framework.  

2.0 Background  

2.1  California Partnership for the San Joaquin Valley 

The San Joaquin Valley is comprised of portions of the 8 counties of Kern, Tulare, Kings, Fresno, Madera, Merced, 

Stanislaus and San Joaquin (Figure 1), with 62 cities and more than 3.4 million residents, and has a long history of 

contributions to the success of California. Although it is recognized worldwide as an agricultural powerhouse and is 

one of the fastest growing regions in the nation, it is also one of the most challenged in comparison to the rest of the 

state and nation.  

Governor Arnold Schwarzenegger established the California Partnership for the San Joaquin Valley (Partnership) by 

Executive Order in June 2005 in an unprecedented effort to focus attention on the needs of the region. As the 

Governor stated in the ExeŎǳǘƛǾŜ hǊŘŜǊΣ ά¢ƘŜ ǎǘǊŜƴƎǘƘ ƻŦ /ŀƭƛŦƻǊƴƛŀ ƛǎ ǘƛŜŘ ǘƻ ǘƘŜ ŜŎƻƴƻƳƛŎ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ {ŀƴ Wƻŀǉǳƛƴ 

±ŀƭƭŜȅΦέ ¢ƘǊƻǳƎƘ ǘƘŜ ȅŜŀǊ нлолΣ ǘƘŜ ƎǊƻǿǘƘ ǊŀǘŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ōŜ ср҈ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ǎǘŀǘŜ ŀǾŜǊŀƎŜΦ  

How effectively the region accommodates the growth will be an important determination ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ŦǳǘǳǊŜΦ 

The Strategic Action Plan - άThe San Joaquin Valley: /ŀƭƛŦƻǊƴƛŀΩǎ нмst Century Opportunityέ - sets forth overall strategies 

and specific actions with accompanying indicators to measure progress. It builds on the existing strengths and 

addresses current challenges to achieve a Prosperous Economy, Quality Environment and Social Equity, ǘƘŜ άо9Ωǎέ ƻŦ 

sustainable growth. It embraces and enhances the assets that define the region, such as the San Joaquin River and 

Highway 99, ŀǎ ƭŜŀŘƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ŀǘǘǊŀŎǘ ƛƴǾŜǎǘƳŜƴǘΦ Lǘ ǊŜŎƻƎƴƛȊŜǎ ǘƘŜ ±ŀƭƭŜȅΩǎ ƘŜǊƛǘŀƎŜ ƻŦ ŀƎǊƛŎǳƭǘǳǊŜ ŀǎ ǘƘŜ 

foundation for economic growth and forges new frontiers for prosperity by identifying five key industry clusters for 

development: (1) agribusiness including food processing, agricultural technology, and biotechnology; (2) 

manufacturing; (3) supply chain management and logistics; (4) health and medical care; (5) renewable energy. 

The detailed reports and recommendations are integrated into six major initiatives with associated indicators that will 

be tracked annually: 

1) Grow a Diversified, Globally-Competitive Economy Supported by a Highly-Skilled Workforce 

2) Create a Model K-12 Public Education System 

3) Implement an Integrated Framework for Sustainable Growth 
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4) Build a 21st Century Transportation Mobility System 

5) Attain Clean Air Standards 

6) Develop High-Quality Health and Human Services 

The Strategic Action Plan calls for a sustained public-private partnership over the next decade to mobilize the essential 

government and civic leadership to achieve measureable results. The Strategic Plan and organizational structure were 

approved by the Governor and funded by the Legislature for an initial term of two years with the intent that State 

legislation would then be enacted to ensure commitment and continuity for the full decade. The overall goals of the 

Partnership, linkages and inter-relationships are symbolized by the following graphic: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2  Water Quality, Supply and Reliability Water Work Group 

The growing population and expanding economy of the San Joaquin Valley require an adequate water supply of 

sufficient quality and reliability for all sectors as well as for the environment. The current supply is inadequate for the 

future and there is significant annual groundwater overdraft that must be reversed. In addition, the San Joaquin River 

is a valuable natural asset that needs to be restored and protected while developing additional water supplies. 

Solutions must embrace efficient water use practices, construction of additional facilities for both surface and 

groundwater storage and reusing waste water. 
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Prior to the establishment of the California Partnership, the Valley Congressional delegation members initiated the 

development of the San Joaquin Valley άRegional Water Planέ and enlisted the services of the California Water 

Institute (CWI) at California State University, Fresno to facilitate the planning effort. The California Partnership 

determined that the two water planning efforts were congruent and that the public interest would be best served if 

the two efforts merged. Four resource management strategies were identified as a foundation for the Regional Water 

Plan. More strategies could be added as needed later. The four strategies identified were: (1) Water Supply, (2) Water 

Quality, (3) Flood Control, and (4) Environmental Enhancement. The Regional Water Plan is to be coordinated with 

state and federal planning agency efforts currently underway during the planning horizon. The result was the 

ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ǘƘŜ tŀǊǘƴŜǊǎƘƛǇ ά²ŀǘŜǊ ²ƻǊƪ DǊƻǳǇέ ǿƘƛŎƘ ǿŀǎ ŎƘŀǊƎŜŘ ǿƛǘƘ ŘŜǾŜƭƻǇƛƴƎ ŀ άŦǊŀƳŜǿƻǊƪέ ŦƻǊ 

delivering a comprehensive water management plan for the Valley. 

The California Partnership Strategic Plan recommended six specific water-related actions that form the foundation 

elements for the subject Valley άWater Management Planέ. The actions follow: 

1. Develop and implement a άSan Joaquin Valleyέ ǿater management planning process 

2. Incorporate major levee enhancements in the Sacramento-San Joaquin Delta and San Joaquin Valley to 

safeguard regional water quality and water supply as well as provide for flood control 

3. Augment surface and groundwater banking programs and recycled water projects in the San Joaquin Valley 

4. Improve water quality and expand salinity management infrastructure development 

5. Promote environmental restoration 

6.    Expand agricultural and urban water use efficiency and energy efficiency programs 

2.3  What is the ñFrameworkò? 

The Partnership selected the California Water Institute (CWI) to deliver the analysis of what would be necessary to 

ŘŜǾŜƭƻǇ ŀ Ŧǳƭƭȅ ƳŀǘǳǊŜ ά{ŀƴ Wƻŀǉǳƛƴ ±ŀƭƭŜȅ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ tƭŀƴέ and to serve as staff and technical advisors to the 

Water Work Group. The Water Work Group convener selected by the Partnership, Supervisor Ray Watson of Kern 

County, also sought input on the ±ŀƭƭŜȅΩǎ ŎǳǊǊŜƴǘ ǿŀǘŜǊ ŜǾŜƴǘǎ ƳŜƴǳ ǿƘƛŎƘ ŀǎǎƛǎǘŜŘ ƛƴ ŀƴ άoutline of activitiesέ 

(Appendix 3) for the Group and the CWI, by identifying some of the core issues and a strategy that he believed would 

serve as a model process to move the eight Partnership counties forward together in water management solutions. 

Two dominant events prevailed in crafting the strategy. The first was a series of legal rulings that resulted in a Delta 

water delivery crisis; the second was an unfolding drought. The result was the development of a process that is likely 

to be replicated in the longer-term planning efforts. The process involves the implementation of a careful and 

deliberative analysis of assets and liabilities for the development of a άwater management planέ for the Valley, and the 

other is an adaptive strategy to deal with crisis issues that invariably arise in either the physical water world or as a 

matter of policy. 

The result of the above was the folƭƻǿƛƴƎ άŦǊŀƳŜǿƻǊƪέ ǊŜǇƻǊǘ ǿƘƛŎƘ ŜƴŎƻƳǇŀǎǎŜǎ ōƻǘƘ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ƻǳǘƭƛƴŜ ƻŦ 

how to proceed (including a draft Valley Water Management Plan άreportέ outline, Attachment 1) to develop the 

information needed for various levels of water management planning (regional, inter-regional, hydrologic basin, 

Valley) as well as the use of the aforementioned adaptive strategies to move more critical water management (such as 

groundwater banking and rural water systems) and policy issues (for example, Delta conveyance and Delta ecosystem 

management) forward as they arise from the crucible of conflict or scarcity. 
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3.0 The Valley Water Plan Framework 

 3.1  The Assessment Process 

The recommended assessment process involves organizing and conducting a careful and deliberative activity of 

analyzing the water environment assets and liabilities for every area of the San Joaquin Valley. The analysis must 

include the condition of the entire water environment including but not limited to: (1) surface and groundwater, (2) 

flood control and flood management, (3) water quality and (4) understanding the water needs of the ecosystems in the 

Valley. The organizational ǘƻƻƭ ǇǊƻǇƻǎŜŘ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŀǘ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ǘƘŜ άintegrated regional water 

management planningέ (IRWMP) activity now imbedded in the California 5ŜǇŀǊǘƳŜƴǘ ƻŦ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎΣ ά/ŀƭƛŦƻǊƴƛŀ 

Water Planέ (an every-five-year-interval water assessment and planning process). Not only does the State άWater 

Planέ host this effort (it is also in the statute) but the recent California voter-approved water and environmental 

άBondέ issues have linked the availability of grant funds to the integrated planning process. Whether a city, county, 

local water entity or special environmental interest gets any State Bond grant funds is now dependent on whether 

they are a part of an IRWMP.  

²Ƙŀǘ ƛǎ άƛƴǘŜƎǊŀǘŜŘ ǊŜƎƛƻƴŀƭ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǇƭŀƴƴƛƴƎέ ŀƴŘ ǿƘȅ ǎƘƻǳƭŘ ǘƘŜ tŀǊǘƴŜǊǎƘƛǇ embrace it as the 

organizational and assessment tool for addressing water issues in the San Joaquin Valley? Integrated regional water 

ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴǎ ŀǊŜ άōƻǘǘƻƳ-ǳǇέ collaborations that are locally-driven by common interest and geography. Many 

are based on shared sources of water for supplies; others are based on natural watersheds. These efforts offer the 

opportunity for local entities that heretofore were either dependent on others for water sources or management or, 

even if totally independent, to interact in a way that potentially is synergistic.  The potential outcome of all parties 

working together is likely to be more enduring management solutions.   

An example of these collaborative efforts can involve cities and agricultural water agencies that withdraw water from 

the same groundwater aquifer. Until recently, it has been relatively uncommon for two such different agencies to work 

together to manage the same groundwater body optimally. An IRWMP provides a better vehicle for doing so. 

Sometimes the interactions are at first contradictory or competitive.  However, ultimately the opportunities to work 

out such issues are far more palatable than fighting in an arena (court-mandated adjudication of shared groundwater 

in the above example) that could be detrimental to both parties. The process also brings together new partners and 

issues that cut across other subjects in the Partnership άcircle of goalsέ (page 7). For example, energy and land use are 

critical components of any successful water planning effort. Energy pumps/moves water and land use determines 

where and how much water is used or disabused (water quality impacts). They are therefore integral discussion, 

assessment, quantification and solution activities for any water planning effort.  

The Water Work Group, through the CWI, has been actively participating and assisting in the development of IRWMP 

groups up and down the Valley on behalf of the Partnership. This activity is documented in a CWI supplementary 

report in Appendix 1. aǳŎƘ ƻŦ ǘƘŜ ±ŀƭƭŜȅ ƛǎ ƴƻǿ ŎƻǾŜǊŜŘ ōȅ Lw²atΩǎΦ {ŜǾŜǊŀƭ ǎǘŀǊǘŜŘ ōŜŦƻǊŜ ǘƘŜ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ǘƘŜ 

Partnership itself. They formed under earlier guidance from the California Department of Water Resources which is still 

adapting the process. ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛǎ ǘƘŀǘ ǘƘŜ ŦƛǊǎǘ Lw²atΩǎ ōŜƎŀƴ ǿƛǘƘ ŀ ŦƻŎǳǎ ƻŦ analysis that most quickly 

resulted in building άǇǊƻƧŜŎǘǎέ (many of which are undoubtedly needed). The newer version of the IRWMP process 

demands a broader assessment and more diverse participation. That diversity and added complexity demands a 

clear process map so as to allow the analysis of water conditions and needs to move forward more sensibly. The 

proposed Valley process is a further adaption of the various preceding activities. 

The Water Work Group believes that presenting a simplified process that involves using a core menu of tools will bring 

consistency and reliability and hence greater success in coordinating the IRWMP groups in the Valley. The goal is to 
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present an outline that anyone using or involved with water can adapt to develop the necessary basic information that 

will plug into the IRWMP plan. The process is also scalable; the tools can be used successively for larger geographic 

integration activities. In fact, a major goal of the proposed core assessment activities is to elevate the local groups into 

the next steps of the process, integrated, inter-regional plans and then the Valley-wide plan. Inter-regional plans give 

the partner collaboratives within a geographic area an opportunity to work at the next level of synergy. An example of 

this is the San Joaquin River Basin, from the headwaters to the Delta confluence with the Sacramento River. Some 

problems with water sources, water management or the environment may require larger areas of participation that 

could bring more solutions and resources to apply to the water management issues associated within that hydrologic 

area.  After building the area-wide collaborations, a Valley-wide plan can address even larger internal and external 

issues that determine the whole ±ŀƭƭŜȅΩǎ ǎǳŎŎŜǎǎ ƛƴ ƛǘǎ ǿŀǘŜǊ management goals.  

The key to success in the planning process is to find issues of common interest to work on first. Such a problem-solving 

exercise will allow for the future resolution of the more difficult issues. Nonetheless, as mentioned previously, certain 

crises may demand a different level of attention that prevails over the deliberative process. The Partnership must 

remain cognizant of those circumstances and the Water Work Group will propose an ongoing mechanism for meeting 

those challenges such as has been employed during the recent Delta environment and drought crises. 

 The four core components of the proposed Valley process are: 

1. The organizational activity and a preliminary assessment tool ς involves the logical partners and 

institutional formation of local IRWMPΩǎ. The formation activity occasionally involves partners who have 

not necessarily had the best relationships before or possibly no relationship at all; therefore, initial 

formation is often a third-party, facilitated process. The assessment tool includes the initial inventory of 

water environment issues, assets and liabilities with stakeholders and partners. The process is as 

inclusive and as broad as possible so that the optimum opportunities for sustainability and integration 

can be realized. 

2. The budget tool ς the total water environment budget is calculated for current reasonable uses of water 

and for various futures (the Work Group recommends 50 years) so as to assist with developing a 

άpotential solutionsέ matrix to meet or decide how to deal with water budget issues. 

3. The solutions matrix ς IRWMP groups will develop water management tools to match the current and 

future needs for water with the options available for meeting those needs. The solutions tool must also 

include a technical, institutional and financial capacity assessment for the various proposed alternative 

water needs and use conditions. 

4. The Partnership water crisis response ς a deliberative process assists in the development of longer-term 

sustainability strategies, however, the water environment is increasingly faced with crisis events that 

call for extraordinary measures and actions. The process envisioned here is to institutionalize an άaction 

teamέ response of the Partnership membership that can attempt to find solutions and policy 

convergence on crisis issues within competing interests of the Valley. The process involves gathering the 

appropriate parties in a collegial atmosphere where quick, rational assessments and recommendations 

can be developed to prevent, mitigate or solve such crises or join larger efforts to deal with the water 

management issues. 

The Water Work Group believes that every area in the Valley needs to become part of an IRWMP and follow the above 

process for development of a άWater Management Planέ for their designated area. Where there is a reluctance on the 

part of potential local or regional responsible partners, the Work Group recommends the Counties act as the agent 
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(with all due deliberation on the costs and impacts of such decisions) for areas without coverage in an IRWMP so there 

are absolutely no gaps in Valley coverage. Such coverage is critical in addressing the Bond funding mechanisms 

mentioned previously; both the California Legislature and the administrative funding agencies have made it clear that 

State support will go to areas with complete coverage and the higher level inter-regional plans. The Work Group also 

believes that participating in a local IRWMP implies additional participation in the Basin-wide and Valley-wide IRWMP 

process using the same organizational and analytical tools, adapted as necessary to the conditions and limitations of 

each level of participation. The following are the suggested core tools that should be common to all parties 

participating in the Valley water management planning processes. The tools are not completely definitive or 

conclusive, they are meant to serve as starting points. The goal is to develop a process that is transferrable. The tools 

are meant to assist all water users to participate meaningfully in the process by telescoping down to the bare 

essentials the data needed to understand a region, basin and ǘƘŜ ±ŀƭƭŜȅΩǎ ǿŀǘŜǊ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ƴŜŜŘǎΦ 

 3.2   The Assessment Tool 

The assessment tool involves documenting the types of water use in the geographic area of a jurisdiction within an 

IRWMP at the beginning of its efforts.  The water-using activities fall into the three main categories in the following: 

1. Urban and Rural Domestic, Industrial and Commercial Water Use Activities 

 Acres of Land Gallons per Day* Acre-feet per Year 

Urban and Rural Domestic 

Use and Current Supplies 

a. Precipitation 

b. Surface Water 

c. Groundwater 

   

Industrial Use 

a. Surface Water 

b. Groundwater 

   

Commercial Use 

a. Precipitation 

b. Surface Water 

c. Groundwater 

   

 

2. Agricultural Water Use 

 Acres of Land Acre-feet per Acre Acre-feet per Year 

Agricultural Use 

a. Precipitation 

b. Surface water 

c. Groundwater 

   

*Domestic and commercial use have a constant demand that impacts water use, all other uses tend to be seasonal. 

3. Environmental Use 

 Acres of Land Acre-feet per Acre Acre-feet per Year 

Terrestrial and Aquatic 

Ecosystem Uses 

a. Precipitation 
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b. Surface Water 

c. Groundwater 

 

The assessment tool and the subsequent budget tool are summary presentations based on the more comprehensive 

άŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎέ ŀƴŀƭȅǎƛǎ ǳǎŜŘ ōȅ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎΦ Every participant in the ongoing 

efforts will ōŜ ŜƴŎƻǳǊŀƎŜŘ ǘƻ ǳǎŜ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ analytic tool which is included in the Appendix (2) and made a 

part of this report.   

 3.3   The Water Budget  

With a basic understanding of the current uses of water in a circumscribed area, the next tool involves projecting the 

probable changes and future needs. The use patterns assume high-quality water will be required in all cases because 

the dominant uses are human consumption and agricultural crops which both require substantially low total salt levels.  

The projection also assumes principles will be established that outline what goals the area has for future land use 

patterns. The principles may include items such as not giving up any further agricultural land so that agriculture 

remains as a significant economic driver in the Valley. An alternate strategy would include converting as much land as 

possible to housing and industrial development so as to fundamentally change the economy of an area or areas so a 

higher-income economic condition can be attained. A third alternate, or principle of future land use, is to convert as 

ƳǳŎƘ ƭŀƴŘ ŀǎ ǇƻǎǎƛōƭŜ ōŀŎƪ ǘƻ ƴŀǘǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ƳŀƪŜ ŀƴ ŀǊŜŀΩǎ ŜŎƻƴƻƳȅ ōŀǎŜŘ ƻƴ ŜŎƻ-tourism and hunting. 

Each of these alternates then needs a re-calculation of the water budget. 

Future Needs Matrix 

 2015 2030 2045 2060 

Domestic, Urban, 

Commercial and 

Industrial Needs, 

Gallons per Day* and 

Acre-feet per Year 

Based on Estimated 

Population 

    

Agricultural Uses 

Based on Estimated 

Crop Acreage 

Acre-feet per Year 

    

Environmental Needs 

Based on Terrestrial 

and Aquatic 

Ecosystems Areas 

Acre-feet per Year 

    

*Domestic and commercial use have a constant demand that impacts water use, all other uses tend to be seasonal. 
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3.4   The Solutions Matrix 

Water supply with the necessary quality appears to be the over-riding issue in the San Joaquin Valley. Flood protection, 

ǿƘƛƭŜ ƛƳǇƻǊǘŀƴǘΣ ƛǎ ŀƭǊŜŀŘȅ ŀ ǎƻƳŜǿƘŀǘ ǎŜǇŀǊŀǘŜ ŀŎǘƛǾƛǘȅ ǳƴŘŜǊ ǘƘŜ ŀǳǎǇƛŎŜǎ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘŜ ά.ƻƴŘέ ƛǎǎǳŜΣ άtǊƻǇƻǎƛǘƛƻƴ 

м9έΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ²ŀǘŜǊ ²ƻǊƪ DǊƻǳǇ ōŜƭƛŜǾŜǎ ǘƘŜ ŦƻŎǳǎ ƻŦ ŀ core solutions strategy has to be water supply and 

quality for the budgeted uses. Local versions of the solutions matrix can add the flood protection element. Flood 

management is important in the solutions process because better utilization of wet year supplies will be an important 

element of the water budget. 

The solutions involve not only the water budget under various alternative futures but also whether there is water 

available to meet the various alternates.  Impacts from natural events such as long-term climate change reducing snow 

pack could significantly reduce water availability. If the water needs of some alternates cannot be met at each level of 

analysis, local, basin and Valley, then new additional future land management alternates will have to be constructed 

and the water availability will dictate that structure. The following matrix is a simplified version of the California DWR 

version in the proposed Water Plan 2009. Each of the alternate land management and budget tool uses will require an 

analysis of the potential solutions to meet the future needs. The utility of the process is the potential clear emergence 

of certainty of need that can then be used for leveraging the type of solutions that rise above the local capabilities to 

regional and state-wide levels. 

Solutions Matrix - Opportunities in Acre-feet 

 Activity      Water Use 

Connectivity 

a. Existing 

b. New Conveyance 

to Link Surface and 

Groundwater 

Improvements 

c. Transfers 

Agriculture Domestic, Industrial, 

Commercial 

Environment 

Groundwater 

a. Existing 

b. Improved 

Availability 

through Recharge;  

Direct or In Lieu 

   

Surface Water 

a. Existing 

b. Future re-

allocation (SJR) 

c. Local Storage 

Increases 

d. Statewide Storage 

Increases 

 

 

 

 

 

 

 

Wastewater Recycling and 

Other Sources such as 

Desalination 

a. Existing Re-visited 
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b. Future 

Efficiency ς Conservation 

a. Agricultural 

b. Urban 

c. Environmental 

   

Flood Water ς Enhanced 

Recovery of: 

a. River/ Stream 

Flows 

b. Urban Storm water 

c. Agricultural Storm 

water 

   

 

 3.5 Water Crisis Response 

The IRWMP assessment and solutions process is a long-term project that should be used at every level of planning: 

local, inter-regional and Valley-wide. However, it is clear from the efforts of the Water Work Group that water crises 

will undoubtedly occur and a response capability will remain a clear need for the foreseeable future. Three particular 

issues were brought to the forefront during the Partnership efforts. The first was the Delta estuary biological crash and 

hence, south-of-the-Delta water delivery instability, along with a drought; the second was the potential economic 

failure and poor quality services in small rural communities due to the high cost of operating and maintaining local 

water infrastructure and the third was drought-related loss of surface water supplies was accelerating the use of Valley 

groundwater. Our groundwater basins are now showing significant signs of stress (Figure 6). Groundwater is also 

receiving renewed attention as potentially needing State-wide regulation (Legislative AnalysǘΩs Office report, October 

2008). The result of these findings was the efforts by the Work Group, Tulare County and CWI to develop tools and 

strategies to cope with these issues.  The primary ǘƻƻƭ ƛǎ ŀƴ άŀŎǘƛƻƴ ǘŜŀƳέ ŀǇǇǊƻŀŎƘ ŀƴŘ ǘƘŜ ²ƻǊƪ DǊƻǳǇ ǊŜŎƻƳƳŜƴŘǎ 

the Partnership formally recognize the need to continue to convene in such a manner to address such crises. These 

future activities will have to be convened based on the premise that if the issue is important enough to the Valley, the 

principals involved will find a way to convene the needed sessions.  

3.6  The Implementation Strategy  

¢ƘŜ ²ŀǘŜǊ ²ƻǊƪ DǊƻǳǇ ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ tŀǊǘƴŜǊǎƘƛǇ ŀŘƻǇǘ ŀ άwŜǎƻƭǳǘƛƻƴέ ŜƴŎƻǳǊŀƎƛƴƎ ŀƭƭ tŀǊǘƴŜǊǎƘƛǇ ƳŜƳōŜǊǎΣ 

cities, counties, the water use and stakeholder communities continue to work to either join or continue in an IRWMP 

at the local level, the inter-regional level and the Valley-wide efforts. The Resolution should also encourage all water 

managers to participate in the refining and adoption of commonly-accepted assessment, water budget, and solutions 

processes for the local collaborative areas, inter-regional connectivity and the Valley. 

4.0  Conclusions and Recommendations 

The Water Work Group believes that water will continue to be a critical resource issue blocking the San Joaquin 

±ŀƭƭŜȅΩǎ ǇŀǘƘ ǘƻ ǇǊƻǎǇŜǊƛǘȅ ŀƴŘ ǎǳŎŎess. The Group has embraced the State IRWMP process and its components as a 

potential tool to fully evaluate Valley water needs and alternatives and recommends adapting it as needed to best 

serve the Valley. Many IRWMP efforts have already begun but the meshing of the efforts into the inter-regional plans 

will take considerable encouragement and coordination. The Work Group is interested in an evaluation process that 
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helps organize the water management planning efforts. Without a proper needs assessment, water budget and 

solutions that start with self-sufficiency, the State and the nation will be hard pressed to provide support and 

resources to any proposed physical (construction) solutions. The Water Work Group recommends the Partnership 

invite all parties who are part of the water environment to become part of the process at every level: regional, inter-

regional, basin and Valley-wide.  
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APPENDIX 1 

Valley Setting, Conditions and Summary Activities Report 

California Water Institute 

November 2008 

The following is a summary report by CWI on the water setting, conditions and CWI/Water Work Group activities as of 

October 2008. 

Water Plan Setting 

ά²ŀǘŜǊ ƛǎ ŀ ƎƻƻŘ ǎŜǊǾŀƴǘΣ ōǳǘ ƛǘ ƛǎ ŀ ŎǊǳŜƭ ƳŀǎǘŜǊέ ς John Bullein 

The water environment in the San Joaquin Valley can be viewed in more detail in extracts from the California 

Department of Water Resources Water Plan 160-09 working drafts. A completed California Water Plan will be 

published in early 2009 after the San Joaquin Valley Water Management Plan Framework is delivered. The following 

are the web links to the various sections on the San Joaquin Valley. 

Sacramento-San Joaquin Delta Report 

http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_Delta_WDrb_(6-25-08)mt.pdf  

San Joaquin River Basin Report:  

http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_SJR_WDbi_(06-06-08)mt(w-

IRWMtable).PDF  

Tulare Lake Basin Report:  

http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_TL_WDdls_(07-03-08)mt_w-

IRWMtable.pdf  

Regional Description 

San Joaquin Valley Region 

The San Joaquin Valley is 275 miles long and extends from Tejon Ranch in the south at the crest of the Tehachapi 

Mountains to the Cosumnes River, a tributary of the Mokelumne River, in southern Sacramento County in the north. 

The region is 127 miles wide from the easterly-flowing crest of the Diablo section of the Coastal Range to the crest of 

the Sierra-Nevada Mountains. Two major hydrologic regions comprise the region: The San Joaquin River Basin 

Hydrologic Region forming the northern component and the Tulare Lake Basin Hydrologic region to the south (see 

Figure 1, Valley overview).  

Eight major counties (San Joaquin, Stanislaus, Merced, Madera, Fresno, Tulare, Kings and Kern), a portion of 

Sacramento County and all or parts of six foothill and mountain counties (El Dorado, Amador, Alpine, Calaveras, 

Tuolumne and Mariposa) make up the region. There are 62 cities in the Valley floor 8-county region with a population 

exceeding 3.4 million residents. Major cities όҗ20,000) in the northern region are: Tracy, Lodi, Stockton, Manteca, 

Modesto, Oakdale, Ceres, Turlock, Atwater, Los Banos, Merced and Madera. Major cities in the southern region are: 

http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_Delta_WDrb_(6-25-08)mt.pdf
http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_SJR_WDbi_(06-06-08)mt(w-IRWMtable).pdf
http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_SJR_WDbi_(06-06-08)mt(w-IRWMtable).pdf
http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_TL_WDdls_(07-03-08)mt_w-IRWMtable.pdf
http://www.waterplan.water.ca.gov/docs/cwpu2009/0608workingdraft/vol3/3-RR_TL_WDdls_(07-03-08)mt_w-IRWMtable.pdf
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Fresno, Clovis, Selma, Sanger, Reedley, Dinuba, Visalia, Tulare, Hanford, Lemoore, Porterville, Delano, Wasco and 

.ŀƪŜǊǎŦƛŜƭŘΦ  {ŜǾŜƴ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǘƻǇ ǘŜƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ŎƻǳƴǘƛŜǎ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǘƘƛǎ ŦŜǊǘƛƭŜ ǾŀƭƭŜȅΣ ƳŀƪƛƴƎ ǘƘŜ Ǿƛǘŀƭƛǘȅ ƻŦ 

this industry a state and national priority. The San Joaquin Valley is frequently referred to as ά/ŀƭƛŦƻǊƴƛŀΩǎ нмst Century 

Opportunityέ. 

Sacramento-San Joaquin Delta 

The Sacramento-San Joaquin Delta and Suisun Marsh (Delta) are at the confluence of the Sacramento River and San 

Joaquin River basins, which drain about 40 percent of California. The Delta covers approximately 1,315 square miles in 

portions of 6 California counties and is part of the largest estuary on the west coast of the United States. The Delta is 

the major conduit of California's water supply and an ecological pinnacle, as well as the geographic intersection to a 

variety of businesses, transportation corridors, utilities, and recreation.  Only a small section of the legal Delta is within 

the geographical boundaries of the San Joaquin Valley, however it plays a critical role in understanding the dynamics of 

water supply, quality and reliability in the rest of the region. 

Prior to 1850, the Delta was essentially a broad expanse of tidal islands with marshes and natural channels. Large 

portions of these islands were submerged daily by the high tides, while larger tracts of land were submerged during 

seasonal high tides and winter flood events. By the mid-1860s, settlers had built levees and turned marshland into 

grazing and farming lands. Farming on a commercial scale became a way of life in the Delta. However, increasing 

salinity and land subsidence caused most agricultural activities in the Suisun Marsh to fail; they were replaced by duck 

clubs, which were the singular reason for the existing railroad alignment across the marsh. The 1870s and 1880s saw 

the arrival of commercial fisheries that intentionally introduced non-native species such as striped bass and American 

shad. As decades passed, commerce grew, and ocean shipping began using Delta ports to transport goods between 

California and foreign markets. Along with international shipping came invasive aquatic species unintentionally carried 

to the Delta in the ballast water of these vessels.  

By 1951, with completion of the Delta-Mendota Canal, the Delta was forever changed. The federal Central Valley 

Project (CVP) moved water from Northern California ǘƻ /ŀƭƛŦƻǊƴƛŀΩǎ /ŜƴǘǊŀƭ ±ŀƭƭŜȅ ŦŀǊƳǎ and was the start of large-scale 

water supply infrastructure that would, with the addition of the State Water Project (SWP) and other smaller projects, 

ŜǾƻƭǾŜ ƛƴǘƻ ǘƻŘŀȅΩǎ complex water delivery system. The Delta water infrastructure is now responsible for supplying 25 

million Californians with water for industry and drinking as well as irrigating crops from Solano to San Diego County 

and many parts in between. 

Current Delta Water Management Activities 

There are a number of activities currently ǳƴŘŜǊǿŀȅ ƛƴ ǘƘŜ 5Ŝƭǘŀ ǘƘŀǘ ǿƛƭƭ ƘŀǾŜ ŀ ǊƻƭŜ ƛƴ ǘƘŜ ŀǊŜŀǎΩ ŦǳǘǳǊŜ ƛƴŎƭǳŘƛƴƎ 

water supply and exports, water quality, ecosystem and flood protection. Some of these activities follow:  

 Delta Risk Management Strategy - Evaluating Delta issues primarily from the perspective of the risks from 

levee failures and ways to reduce those risks.  

http://www.drms.water.ca.gov/  

 CALFED Ecological Restoration Program Conservation Strategy - Describing the ecosystem restoration goals, 

objectives and priorities for the Delta and Suisun Marsh. The Conservation Strategy is a biological view of how 

the Delta could be configured to restore historic form and function to the maximum extent. 

http://www.delta.dfg.ca.gov/erpdeltaplan/ 

 Delta Vision - The Blue Ribbon Task Force has developed a vision (November 30, 2007) which includes 12 

integrated and linked recommendations. - The Task Force is developing a strategic plan to implement the 

http://www.drms.water.ca.gov/
http://www.delta.dfg.ca.gov/erpdeltaplan/
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Vision. The final plan will be completed by October of 2008.  

http://deltavision.ca.gov/  

 Bay Delta Conservation Plan - evaluating Delta issues primarily for the goal of obtaining permits for water 

supply operations through a comprehensive conservation plan for the Delta designed to protect and restore 

at-risk species. The final conservation plan will be certified in 2010. 

http://resources.ca.gov/bdcp/  

 State Water Resources Control Board - Preparing the Bay-Delta Strategic Workplan to assure comprehensive, 

consistent, and coordinated protection of beneficial uses and the equitable administration of water rights.  

http://www.waterrights.ca.gov/baydelta/strategic_workplan.htm  

 The Habitat Management, Preservation, and Restoration Plan for Suisun Marsh (Suisun Marsh Plan) ς Will 

develop, analyze and evaluate potential environmental benefits and impacts resulting from various actions 

while restoring habitat for tidal-marsh dependent sensitive species. 

http://iep .water.ca.gov/suisun/  

 Pelagic Organism Decline - Interagency Ecological Program evaluating the potential causes of the decline of 

pelagic organisms in the Delta. The team is conducting investigations along multiple lines of inquiry, including 

the effects of exotic species on food web dynamics, toxics, water project operations and stock recruitment. 

http://www.science.calwater.ca.gov/pod/pod_index.html 

 Central Valley Project (CVP) Operating Criteria and Plan Biological Opinion (OCAP-BO) - The NOAA Fisheries 

2004 άBiological Opinionέ concluded that the OCAP would not jeopardize listed salmon and steelhead species. 

{ƛƳƛƭŀǊƭȅΣ ǘƘŜ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜΩǎ (FWS) 2005 Opinion indicates that the current CVP and SWP project 

operations and certain planned future actions will not jeopardize the continued existence of the Delta smelt or 

adversely modify its critical habitat. In August, 2007, in response to a lawsuit, NRDC versus Kempthorne, the 

Eastern California District Court ǊǳƭŜŘ ǘƘŀǘ ǘƘŜ C²{Ω hǇƛƴƛƻƴ ǿŀǎ άǳƴƭŀǿŦǳƭ ŀƴŘ ƛƴŀŘŜǉǳŀǘŜέ ǇŀǊǘƛŀƭƭȅ ōŜŎŀǳǎŜ 

ƛǘ άŘƻŜǎ ƴƻǘ ǇǊƻǾƛŘŜ ŀ ǊŜŀǎƻƴŀōƭŜ ŘŜƎǊŜŜ ƻŦ ŎŜǊǘŀƛƴǘȅ ǘƘŀǘ ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ǿƛƭƭ ǘŀƪŜ ǇƭŀŎŜέΦ Lƴ 5ŜŎŜƳōŜǊΣ 

2007, the Eastern California District Court issued an interim order directing potential pumping limits and other 

actions to protect the Delta smelt until a new άBiological Opinionέ is completed. The FWS is preparing a new 

άBiological Opinionέ to comply with ǘƘŜ /ƻǳǊǘΩǎ findings.  The new opinion is due to be completed by 

September, 2008. On April 16, 2008, the federal Eastern District Court of California ruled on the NOAA 

Fisheries opinion, invalidating the opinion for many of the same reasons as the Delta smelt case. A hearing is 

set for June 6, 2008 to address interim remedies and whether the opinion should be remanded without 

vacating it in its entirety.   

http://www.fws.gov/sacramento/es/delta_smelt.htm  

San Joaquin River Basin Hydrologic Region 

The 300 mile-long San Joaquin River is the predominant surface water system in the northern region. It has a major 

unimpaired runoff of about 1.8 million acre-feet and its 8 major tributaries drain about 32,000 square miles of 

watershed. The river flows from near the 14,000 foot Sierra Nevada crest southwestward, then turns northwestward 

at Mendota and Firebaugh in western Fresno County and proceeds to the Sacramento-San Joaquin Delta where it joins 

with the Sacramento River and then out to the Pacific Ocean through San Francisco Bay. Significant tributaries feeding 

into the San Joaquin River include the Merced, Tuolumne, Stanislaus, Calaveras, Mokelumne and Cosumnes rivers, all 

of which originate in the Sierra Nevada to the east. At least two of these tributary rivers are significantly diverted 

http://deltavision.ca.gov/
http://resources.ca.gov/bdcp/
http://www.waterrights.ca.gov/baydelta/strategic_workplan.htm
http://iep.water.ca.gov/suisun/
http://www.science.calwater.ca.gov/pod/pod_index.html
http://www.fws.gov/sacramento/es/delta_smelt.htm
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before reaching the main stem of the San Joaquin River. Both the Tuolumne and Mokelumne Rivers are diverted into 

by-pass facilities that directly take the water to users in the San Francisco-Bay Area. The upper San Joaquin River main 

stem is also substantially diverted into the CVP Friant-Kern and Madera Canal Units. The Friant-Kern diversions reach 

far south into the Tulare Lake Basin Hydrologic Region. The Kings River in the Tulare Lake Basin may contribute in 

wetter years to the San Joaquin system. It joins through the James By-pass in central Fresno County into the Mendota 

Pool. Tributaries feeding from the west side of the Valley include; Los Banos, Orestimba and Del Puerto Creeks.  The 

west side of the Basin also is host to the federal and State pumping plants that move large amounts of water from the 

Delta to the Bay Area and all the way to San Diego County through both the Delta-Mendota Canal and the California 

Aqueduct. The Region also has hydraulic continuity with the groundwater system in both the Delta Region and the 

Tulare Lake Basin. In fact the entire Central Valley is considered a connected groundwater basin and is the second 

largest contiguous basin in the 48 lower States. 

Tulare Lake Basin Hydrologic Region 

The Tulare Lake Basin Hydrologic Region covers approximately 17,000 square miles and includes Fresno, Tulare, Kings 

and a large portion of Kern County. Major rivers draining into the Tulare Lake Basin include the Kings, Kaweah, Tule, 

and Kern rivers. The region is considered a closed hydrologic basin inasmuch as the major surface water sources 

historically drained into terminal lakes except in the very wettest years. In the wettest or cumulative wet years, the 

combined elevation of the Basin lakes exceeded the height of a topographic ridge created by the alluvial fan of the 

Kings River in south-central Fresno County and northern Kings County. In recent times, the Kings River has been 

artificially directed through weirs and constructed channels to connect through the James By-pass with the San 

Joaquin River so as to prevent flooding of productive farmland in what used to be the ancient Tulare Lake bed. During 

most years the basin functioned as a sink, where water from the Sierra Nevada flowed down a number of streams 

including the Kern, Kaweah, Kings, and Tule Rivers, into a series of shallow lake areas within the sink. These lakes 

provided habitat for millions of migrant waterfowl and shorebirds. Today, these areas are intensively farmed, 

supporting one of the most prosperous agricultural regions in the world. Historically, the region has also relied heavily 

on the large groundwater basins in the San Joaquin Valley floor for both agricultural and urban uses. The groundwater 

supply is managed conjunctively (controlled releases into permeable streambeds and water applied to certain soils 

recharge the groundwater) with local and imported surface supplies.  

The largest river in terms of runoff is the Kings River, which flows west from the Sierra Nevada near the northern 

border of the region. However, the Kern River contains the largest watershed/drainage catchment area producing the 

second highest runoff. The California Aqueduct extends the entire length of the west side of the region, delivering 

water to State Water Project (SWP) and Central Valley Project (CVP) contractors in the region and additionally 

exporting SWP water over the Tehachapi Mountains to Southern California. The other significant rivers in the region, 

the Kaweah and Tule Rivers, drain into the valley floor into the bed of Tulare Lake which was once the largest 

freshwater lake in the western United States. The Kern River historically terminated in two small lakes, Kern Lake and 

Buena Vista Lake. These lakes have been dry for many decades, and the waters that once fed them were long ago 

diverted for irrigation such that the lake bottom lands are now heavily farmed. No significant rivers or creeks drain 

eastward from the Diablo section of the Coast Ranges into the valley with one notable exception, the Arroyo Pasajero 

complex of streams in western Fresno County. This stream group is capable of reaching and breaching the California 

Aqueduct in very wet years, potentially causing a major interruption in water supplies to any users south of Fresno 

County, specifically SWP users in Kern County and all of Southern California.    

Economics and Population 
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Jobs 

The economy of the San Joaquin Valley is dominated by two job sectors, government and agriculture with retail trade, 

health care, food services and hospitality aggregating into the second largest block of jobs. Even manufacturing and 

transportation are dominated by agricultural-related activities. Food-processing provides 50% of Valley manufacturing 

jobs and transportation also is critically linked to agriculture by moving the raw and finished products to and from 

origins and markets. Government, the largest single block of Valley jobs (police, fire, administration) is mainly focused 

in larger Valley urban cores and satellite smaller cities, except for prisons which are mostly in remote rural areas. The 

lack of diversity of jobs in the Valley has the greatest impact on small rural communities. Most rural communities are 

inextricably linked to agriculture and severely disadvantaged with mean household incomes substantially less than the 

criteria used for determining eligibility for grants and loans for infrastructure.  Infrastructure (water, sewer, roads and 

industrial sites) is the most limiting factor to attract businesses and create jobs in rural areas. Many rural communities 

cannot afford infrastructure loans because of inability to pay and/or lack of will and incentives to implement rate 

structures necessary to support debt payment.  

Demographics 

The population dynamics in the San Joaquin Valley are represented in the following tables. They include population 

and ethnicity in 2000, January 2008 and projected into 2010.  

Table 1 ς Extract of California Department of Finance Population Chart for San Joaquin Valley Counties - Year 2000 

 

 

 

 

 

 

 


