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Introduction.  The State of California has for many years been the barometer for emerging water resources issues for the United States.  The complexity of the State’s water resources development, its diverse environment, its history of public involvement and debate, and historical conflicts over water rights and environmental protection has resulted in major water resource conflicts.  Conflicts remain unresolved for many years, and finally escalated to the point that all parties agreed to work toward a common solution.
 
This paper focuses on development of a long-term plan, and near-term solutions, for protection of the Sacramento-San Joaquin Delta for fish and wildlife resources, water supply, water quality and flood protection.  In California it is common to refer to the Sacramento-San Joaquin Delta as simply “the Delta.”   The Delta is located at the confluence of the Sacramento and San Joaquin rivers, and water flows from there through San Francisco Bay into the Pacific Ocean.  The Delta is a tidal estuary, important to migratory fish and wildlife, and is also the center of much of California’s developed water resources system.  Conflicts among competing uses of water in the Delta have been at the forefront of public attention for the past 40 years.
 
In 1995 a number of regulatory and water agencies from the State of California and the United States federal government formed a coalition known as “CALFED” to develop a long-term comprehensive plan to deal with the water and environmental conflicts.  In August 2000 a very comprehensive program as developed that will require the expenditure of $9 billion USD over the next seven years.  What is unique about the CALFED program is not just its complexity and comprehensiveness.  It also established a governance structure to deal with a very complex implementation program that was designed to deal aggressively with future change.
 
Background.  California is located on the west coast of the United States, and has a Mediterranean climate with warm dry summers and cold wet winters. Most of our rainfall is in northern California, and most of our population is in southern California.  We have more than 3.6 million hectares of irrigated farmland, and a total population of 35 million people.  The general location of the State of California is shown in Figure 1.
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                                    Figure 1.  Location of State of California, EEUU
 
Our geography is dominated by the Sierra Nevada and the Coast Range, which form our Central Valley.  Southern California is very dry, and most of the cities rely on water imported from northern California and the Colorado River to the east.  Cities near San Francisco Bay get their water supplies either directly from our Delta or from reservoirs located in the Sierra Nevada.  We have wet and dry years, but we have not had many extended dry periods in this century.  Most of our water projects are designed to sustain a recurrence of the droughts of 1928 - 1934 and 1986-1992.  Northern California has adequate water supplies in most years, while the large population in southern California is very susceptible to drought.
 
More than half of California’s runoff is in the Central Valley, which is drained by the Sacramento River in the north and the San Joaquin River in the south and flows into San Francisco Bay.  Several major water projects store water in reservoirs on these rivers, and divert water from where these two rivers join in the Delta.  From the Delta water is pumped to other areas of California, including cities in the San Francisco Bay area and southern California.  Water is also pumped to farms in the southern portion of the Central Valley.  Total diversions from the Delta are about 7,400 million cubic meters per year.
 
[bookmark: _Hlt520873632]We have developed extensive water infrastructure in California over the past 100 years.  The State Water Project began construction in 1962, and has invested more than US $5 billion in constructing 28 reservoirs, 800 kilometers of aqueducts, and other facilities.  Total contractual commitments are to deliver 5,160 million cubic meters of water per year to 29 public agencies.  The SWP delivers 75 percent of its water to cities throughout California and the remaining 25 percent to farms in the San Joaquin Valley.  More information on the SWP and California’s Department of Water Resources can be found at: http://wwwdwr.water.ca.gov.  The federal Central Valley Project began construction in 1936, and has constructed five large reservoirs and more than 1000 kilometers of canals.  The CVP delivers water mostly for irrigation, although it delivers some urban water supplies to the San Francisco area.  More information on the CVP can be found at: http://dataweb.usbr.gov/html/cvp/html/.  The Colorado River Aqueduct was completed 85 years ago, and diverts more than 1,200 million cubic meters per year of water to Los Angeles from near our border with the states of Nevada and Arizona.  All of our major river systems and aqueducts are shown in Figure 2. 
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        Figure 2.  River Systems and Water Projects
 
 
San Francisco Bay and the Delta are located in Figure 3. The challenge in the Delta is to balance fresh water inflows, water project exports, fishery resources and water quality.  Inflows into the Delta consist of natural flows and reservoir releases.  During the dry periods of the year, reservoir releases are essential to maintain adequate water quality in the Delta and to support exports.  A schematic of the hydraulic balance in this estuary is shown in Figure 4.
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    Figure 3.  San Francisco Bay and Sacramento-San Joaquin Delta
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       Figure 4.  Balance of Flows in the Delta
 
CALFED Bay-Delta Planning Program.  The CALFED program resulted from several decades of conflict between water diversions and protection of a valuable fishery and natural environment.  By the early 1990s the SWP and CVP diversions in the Delta were controlled to a large extent by severe regulatory constraints resulting from the designation of several fish species as endangered for extinction under the federal Endangered Species Act.  Other regulatory processes also were important factors, including water quality standards to protect the estuary, various competing water rights issues, and the need to provide a more reliable water supply for urban and agricultural needs for much of the State.  This came at the same time as a severe drought, with record low water deliveries to much of California.  As is sometimes a problem in government, the various competing regulations and missions of the federal and State agencies resulted in paralysis.  No action was being taken to meet the long-term needs of fish, water quality or water supply, and there was very little cooperation among the governmental agencies.
 
CALFED stepped into the void with a plan to force all of the agencies to work together toward common goals.  The creation of CALFED was done by the top political leadership in the State and national governments:  CAL = California state government, and FED = the U.S. federal government.  The first step was to adopt interim protective standards for the estuary, with clear rules to stabilize both water quality and water supply reliability until a long-term plan was developed.
 
CALFED hired an Executive Director, who hired staff from the various governmental agencies.  It was agreed that the development of a comprehensive plan would take 4-5 years, and that the program would emphasize extensive involvement by the general public and the various stakeholders. Very early in the program the CALFED agencies examined the reasons for past failure to reach agreement on the issues.  It was determined that the program needed to have very active public involvement, particularly from identified interest groups or NGOs.  These were referred to as “stakeholders” since each group had a stake in a successful outcome.
 
CALFED federal and State agency participants are:
 
	STATE AGENCIES
	FEDERAL AGENCIES

	Resources Agency
	U.S. Department of Interior

	-- Department of Water Resources
	  -- Bureau of Reclamation

	-- Department of Fish and Game
	  -- Fish and Wildlife Service

	-- Reclamation Board
	  -- Bureau of Land Management

	-- Delta Protection Commission
	  -- U. S. Geological Survey

	California Environmental Protection Agency
	U.S. Army Corps of Engineers

	--Water Resources Control Board
	U.S. Environmental Protection Agency

	Department of Food and Agriculture
	U.S. Department of Commerce, National Oceanic and Atmospheric Administration

	 
	National Marine Fisheries Service

	 
	U.S. Department of Agriculture

	 
	-- Natural Resources Conservation Service

	 
	-- U.S. Forest Service

	 
	Western Area Power Administration


 
 
In late 1995 CALFED adopted a three-phase approach, summarized in Figure 5. During Phase I, CALFED held scoping meetings, technical workshops, public information meetings, and public workgroup meetings. The commitment to active public involvement continued through Phase II with additional public meetings, presentations before interested groups, media outreach, special mailings of newsletters, regularly updated information on the Program's web site, and a toll-free public information telephone line.  More than 2,000 people participated in this public process, which is unprecedented in California’s water development history.
 
 
	

	
	[image: http://www.aguabolivia.org/situacionaguaX/IIIEncAguas/contenido/trabajos_naranja/TC-096_archivos/image006.gif]




 
 
 
Figure 5.  Three Phases of CALFED Program
 
 
During Phase1the following mission statement was adopted: The mission of the CALFED Bay-Delta Program is to develop a long-term comprehensive plan that will restore ecological health and improve water management for beneficial uses of the Bay-Delta system. CALFED also designated both the “problem area” (the Delta) and the “solution area” (all areas hydraulically connected to the Delta or relying on its water supplies – essentially most of the State).  Both the problem and solution areas are shown in Figure 6.  This ultimately led to development of “solution” programs throughout California.  Finally, CALFED adopted six important “solution principles” endorsed by all stakeholders which were used to guide development of the comprehensive plan:
 
1. Reduce Conflicts in the System, particularly between water diversions and survival of fish 
1. Equitable – make sure all interests are treated fairly, with equal consideration 
1. Affordable – develop a program that is financially feasible 
1. Durable – the program must solve problems for the long-term 
5.      Implementable – the program must be politically, financially, technically and environmentally feasible, and must secure broad public support
1. Have No Significant Redirected Impacts – development of solutions for one area must not cause additional problems for another area 
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Figure 6.  CALFED “Problem” and “Solution” Areas.
 
 
In addition, CALFED developed the following objectives for a solution:
 
      Provide good water quality for all beneficial uses.
      Improve and increase aquatic and terrestrial habitats and improve ecological functions in the Bay-Delta to support sustainable populations of diverse and valuable plant and animal species.
      Reduce the mismatch between Bay-Delta water supplies and current and projected beneficial uses dependent on the Bay-Delta system.
      Reduce the risk to land use and associated economic activities, water supply, infrastructure and the ecosystem from catastrophic breaching of Delta levees.
 
Planning Completion and Implementation.  While the CALFED program seemed to the public initially to be another water planning program, it brought forward many innovations that had not been utilized in a large scale planning effort in the United States.  Public outreach and information was an essential and foremost element of the program.  It became clear that improvements in water supply would be directly linked to significant improvements in the ecosystem.  Water quality was an essential program for urban water users, local farmers in the Delta, and the fishery.  It was clear that the levees in this large and complex tidal estuary needed to be improved, and that opportunities existed to improve aquatic habitat at the same time.  Various interest groups as well as the public made it clear that a full range of options needed to be considered to meet future water demands, including:  urban and agricultural water conservation, water marketing and transfers, wastewater reclamation, improvements in conveyance facilities, and development of additional water storage with an emphasis on offstream storage and greater use of groundwater banking.
 
At the onset of the program in 1995 the CALFED program was almost frightening in scope.  Many people doubted that a comprehensive program could be developed that would gain support from urban water users, farmers, commercial fishermen, environmental groups, taxpayer groups, and the public.  It took several years of extensive public meetings to gain the trust of all of these groups, but success was reached in August 2000.
 
The world is littered with water resource development plans that have not been implemented.  In 1999 after four years of planning and the development of a number of controversial alternatives, it became clear that a successful program needed to be more than a large plan, budget and timeline.  All parties agreed that there would be future variable factors that could not be anticipated at the beginning.  One factor was political acceptance, particularly since the program would be funded largely by appropriations from the U.S. Congress and the California Legislature.  Another factor was the uncertainty in the science regarding ecosystem rehabilitation and restoration.  An additional factor was the consideration that one element of the program would get ahead of another.  This third consideration was very serious.  Environmental groups did not want water users to get their projects constructed early in the implementation program, since they might lose the incentive to complete the ecosystem restoration program.  Water users did not want the ecosystem program to be implemented on an aggressive schedule, since this might make it difficult to gain support for future water projects.  Water users were also concerned about the state of the science with regard to ecosystem restoration, and the fact that it might take 20-30 years to conclude that the ecosystem program was a success.
 
The CALFED Implementation Plan adopted the concept of “adaptive management.”  This concept recognizes that projects and plans rarely turn out as expected, and there will be many surprises as the program goes forward.  The Implementation Plan includes mechanisms for changing the implementation of various elements of the program, based on scientific input and the more mundane problems associated with the adequacy of staff and funding. 
 
At the end of 1999 much of the public process had been completed.  All final environmental review hearings had been held, and more that 1,500 written comments had been received.  It appeared that the public process had gone as far as possible to identify areas where there was common agreement.  However, there were still different positions regarding the balancing of the solutions.  Early in 2000 the State of California and the United States federal government each developed a small negotiating team (the author was one of the 8 members of the State team).  The results of the negotiations was a political document – the June 2000 “Framework for Action” – which emphasized the importance of a balanced program, the benefits to be achieved for water and the environment, and appropriate linkages among elements of the program to assure that there was something in the program for all stakeholders to support.  Earlier it was stated that an acceptable balance from the point of view of all stakeholders, and that all the program elements would need to be linked. This is shown graphically in Figure 7.
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Figure 7.  Linked CALFED Program Elements
 
The “Framework” formed the foundation for the official documents, which were adopted in August 2000.   While the implementation program is likely to occur over 20-30 years, details for only the first seven years are set forth in the documents.  The $9 billion USD investment is spread among each of the implementation components shown graphically in Figure 7.  Some of the details:  ecosystem restoration $1.4 billion; water use efficiency $3 billion;  storage and conveyance a combined $2.3 billion.  
 
The governance structure proposed in the August 2000 CALFED Plan is shown conceptually in Figure 8 below. While the Plan is supported by all stakeholders, it is also clear that no stakeholder group trusts that the existing governmental structure will succeed.  While the CALFED planning program demonstrated that the various governmental agencies could work together, there was not the trust that this would be the case in the long term.
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Figure 8.  Recommended CALFED Governance Structure
 
Debates continue in the U.S. Congress and the California Legislature regarding the makeup and structure of the permanent governance. However, everyone agrees that implementation should proceed, and both the Legislature and the Congress have appropriated money for this purpose.  An interim governance structure is working well, and a permanent structure will be implemented through legislation by the end of 2002.
 
Why is CALFED a New Model?  Here are some of the characteristics which taken together are unique at least to water resources planning in the United States:
 
1.      The program was founded on strong public involvement, especially with stakeholder groups, in order to gain necessary support.
2.      The planning and solution principles were adopted before options were developed.
3.      Planning and implementation were conducted as a collaborative process among State and federal agencies (regulatory agencies, development agencies, review agencies, etc.)
4.      The program involved active legislative participation – members of the California State Legislature and U.S. Congress
5.      Implementation will require an unprecedented investment in both water supply and ecosystem infrastructure.  The Program will be one of the largest ecosystem restoration and rehabilitation programs in the world, comparable t o programs in the Everglades (Florida, U.S.), Chesapeake Bay (northeastern U.S.) and the Dutch Nature Policy Plan (The Netherlands). California taxpayers, stakeholders and the federal government will be called on to invest billions of dollars over the next decade on CALFED programs. Expenditure of those funds must be based upon accountability and measurable progress being made on all elements of the program.
6.      The Program integrates and balances all available tools to deal with water supply reliability and quality problems – water use efficiency, market water transfers, wastewater reclamation, improvements in water storage and conveyance facilities, improvements in source control of water quality as well as treatment. All aspects of the CALFED Program are interrelated and interdependent. Ecosystem restoration is dependent upon supply and conservation. Supply is dependent upon water use and efficiency and consistency in regulation. Water quality is dependent upon improved conveyance, levee stability and healthy watersheds. The success of all of the elements is dependent upon expanded and more strategically managed storage.
7.      The program explicitly links water supply and environmental improvements – both are required to be adequately funded and implemented (one cannot proceed without the other)
8.      Implementation of the ecosystem restoration, water quality and several other programs will be done through a mix of specifically directed actions and a competitive process, whereby the most cost-effective proposed projects will be funded.  Implementation by local agencies and interest groups is emphasized.
9.      Some elements of the program are likely to have unanticipated or unpredictable outcomes due to impacts on natural systems (such as ecosystem restoration and Delta conveyance improvements).  Consequently the Program has developed a science-based adaptive management approach, with annual input from a science advisory panel and chief scientist.
10.   Finally, and most importantly, the Program includes a durable implementation governance structure which includes scientific, political, stakeholder and professional components.  This structure is designed to deal with the inevitable problems t hat will arise during implementation.  The governance structure is based on the development of trust among the various interests, which has taken more than six years to achieve.
 
Conclusions.  New methods for water resources planning are developing throughout the world.  Successes in some regions can be replicated in other areas, taking social, legal and geographic differences into account.  The CALFED Bay-Delta Program has succeeded after more than 20 years of failed statewide efforts to solve California’s most difficult water resources conflicts in an estuary critical to fish and wildlife.
 
Success was based on very active public involvement and participation.  This has been necessary for several reasons.  The public needed to understand the complexity and depth of the issues, since their support is essential to secure funding for the program.  Stakeholder groups needed to participate actively so that adequate compromises could be reached.  Dialogue with legislators has been essential to secure their support.
 
CALFED has finally forced many competing State and federal agencies to work together.  As Chief Deputy Director for the Department of Water Resources, a major CALFED implementing agency, the author has seen a drastic and positive change in the working relationships among each of the agencies.
 
All the issues are linked to the other issues.  No stakeholder group – including the governmental agencies – will be able to implement their favored programs unless all programs go forward together.  Success of the elements of the Program will be based on scientific evaluation, which may have an impact on future changes in the Program.
 
Finally, the Program has developed a strong interim governance structure that is likely to change to a permanent structure within one year.  A durable governance structure will be able to deal with changing factors (funding levels, unanticipated study results, changes in political leadership, etc.).
 
Interested readers will be able to keep track of this program through the CALFED web site: http://calfed.ca.gov/. 
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