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This is the fifth of five (5) staff draft versions of the Delta Plan that will be presented to the Delta
Stewardship Council prior to the release of the Draft Environmental Impact Report (EIR) in August 2011.
Two additional staff drafts will be released following the public comment period on the Draft EIR. The staff
draft versions will be released in the following order:

¢ February 2011: First Staff Draft Delta Plan was posted on February 14, 2011 and discussed at
Delta Stewardship Council meetings on February 24 and 25, 2011 and March 10 and 11, 2011.

¢ March 2011: Second Staff Draft Delta Plan was posted on March 18, 2011 and discussed at
Delta Stewardship Council meetings on March 24 and 25, 2011 and April 14 and 15, 2011.

¢ April 2011: Third Staff Draft Delta Plan was posted on April 22, 2011 and discussed at Delta
Stewardship Council meetings on April 28 and 29, 2011 and May 12 and 13, 2011.

¢ June 2011: Fourth Staff Draft Delta Plan was posted on June 13, 2011 and will be discussed at
Delta Stewardship Council meetings on June 16, 23, and 24.

¢ August 2011: Fifth Staff Draft Delta Plan posted (includes policies and recommendations to be
analyzed in the Draft EIR).

¢ Late August 2011: Draft EIR is circulated with Fifth Staff Draft Delta Plan.
¢ November 2011: Sixth Staff Draft Delta Plan.
¢ December 2011: Seventh Staff Draft Delta Plan to be considered for adoption with Final EIR.

After circulation of the Draft EIR, comments obtained on the Draft Delta Plan and Draft EIR will be
considered. Delta Stewardship Council staff will prepare written responses to comments received on the
Draft EIR; those responses will become part of the Final EIR. The Delta Plan will be finalized in light of
the comments and Final EIR. By December 2011, the Delta Stewardship Council will consider the Final
EIR for certification under CEQA, and then consider the final Delta Plan for adoption.

At each stage of the development of the Staff Draft Delta Plan there will be public meetings at the Delta
Stewardship Council meetings for the purpose of receiving information and comments and for Delta
Stewardship Council deliberation. All Delta Stewardship Council meetings are public and simulcast on the
Delta Stewardship Council website at www.deltacouncil.ca.gov.

In addition, public comments are welcome during the entire process and will become a formal part of the
record. The Delta Stewardship Council encourages written public comments to be submitted to
deltaplancomment@deltacouncil.ca.gov. All comments received by Friday, September 30, 2011, will
be considered for revisions made in developing the Sixth Staff Draft Delta Plan. All comments received
are posted to the Delta Stewardship Council web site: http://www.deltacouncil.ca.gov.

RELEVANT POINTS TO THE AUGUST 2, 2011
FIFTH STAFF DRAFT DELTA PLAN

+ Some graphics remain under development and are not included in the Fifth Staff Draft Delta Plan.

+ Technical editing of all information in the Staff Draft Delta Plan versions, including fact-checking,
grammatical, and style changes, and inclusion of additional citations and references will be
ongoing.

+ A comparison table of the policies and recommendations contained in the Fifth Staff Draft Delta
Plan compared to the Fourth Staff Draft Delta Plan will be posted separately.

¢ A comment matrix with comments on Fourth Staff Draft Delta Plan received by June 24, 2011 will
be posted separately to indicate that the comments were incorporated into the Fifth Staff Draft
Delta Plan.
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Preface

Achieving the Coequal Goals: A Worthy
Challenge

California is a land of great abundance and great variability, and its residents have been arguing about
water resources for at least as long as they have been part of the United States.

Californians also have a long history of solving problems. When local water resources were deemed
inadequate, local agencies and later the federal and State governments helped to bring water from areas of
seeming abundance. To counter nature’s variability, we built dams to store water to help manage floods,
and we built an intricate system of canals to convey irrigation and drinking water throughout the year
with greater reliability. In the process, we created great agricultural and manufacturing economies, and
some of the world’s great cities.

Only lately—in the last 30 or 40 years—have Californians insisted that our actions be harmonious with
our environment. Reaching this point has engendered great debate, especially over the resources provided
by the unique delta formed by the confluence of the state’s two largest rivers, the Sacramento and the
San Joaquin.

As a water source for some people and as a water conveyance system for many others, California’s Delta
has long been a battleground for the many competing interests that have a stake in how it is used—and
abused. Yet, despite broad agreement on its problems—described for decades in countless government
and academic documents, news articles, and opinion pieces—efforts in recent years have yielded only
incremental progress toward a comprehensive solution. Conflict over what to do, when to do it, and how
to pay for it continues to embroil the Delta in controversy.

In a rare bipartisan effort, passage of the Delta Reform Act of 2009 and companion legislation set forth
groundbreaking new State policy. Foremost was the Delta Reform Act’s establishment of coequal goals:

Coequal goals means the two goals of providing a more reliable water supply for
California and protecting, restoring, and enhancing the Delta ecosystem. The coequal
goals shall be achieved in a manner that protects and enhances the unique cultural,
recreational, natural resource, and agricultural values of the Delta as an evolving place.
(Water Code section 85054)

Governance changes to implement the coequal goals, including the creation and empowerment of the
Delta Stewardship Council to develop a legally enforceable Delta Plan, represent California’s most recent
attempt to fix the Delta.
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Therefore, this Delta Plan seeks to achieve the coequal goals through a mix of near-term actions with
equivalent focus on each of the coequal goals, and longer-term actions that help California meet goals and
objectives over the course of this century. The actions must be mindful of those who live, work, and
recreate in the Delta region, and must be in concert with local, regional, and other statewide efforts to
ensure the state’s water supply reliability. To fix the Delta, Californians must set aside regional and
partisan bickering to solve problems as they have done before; threats to the current water supply and an
ecosystem in decline cannot be ignored much longer. Failure to act will imperil resource availability for
future generations.

The Delta Plan: What Is It?

The foundation of the Delta Reform Act was the adoption of the coequal goals and direction to the Delta
Stewardship Council (Council) to adopt an enforceable Delta Plan no later than January 1, 2012 that will
achieve those goals.

Accordingly, the Council presents a Delta Plan that is foundational, adaptable, practical, and enforceable.

Foundational: The 2012 Delta Plan is a historic effort to address intertwined challenges and establish
foundational actions for Delta management throughout this century. It lays the groundwork for near-term
actions for improvement and focuses on the immediate avoidance of further harm or increased risk to the
Delta. The Plan shines a spotlight on urgently needed Delta habitat projects and the significant potential
for local and regional water supply development. Similarly, the Plan seeks to immediately halt practices
known to be detrimental to the sustainability of the Delta’s many functions and services.

Adaptable: The Delta Plan is intended to be adaptable over time. It will build on other plans and new
information as it becomes available, and portions of the Plan that do not adequately meet or make
progress toward stated goals over time will be refined or revised. The Plan will be updated at least every
5 years.

Practical: The Delta Plan aims to be practical. It does so by building on years of planning and by
incorporating actions, recommendations, and strategies developed by other entities—governmental and
non-governmental—that have already invested countless hours on Delta issues and have specialized
expertise.

Enforceable: The Delta Plan is different from other government plans because it contains a set of
integrated and legally enforceable regulatory policies that apply to certain proposed plans, programs, and
projects by local and state agencies known as “covered actions.” The Delta Reform Act requires State or
local agencies that propose to undertake covered actions to certify with the Council, before acting, that
their proposed plans, programs, or projects are consistent with the Delta Plan. If anyone appeals the
certification within 30 days, the Council will determine whether the covered action is indeed consistent
with the Delta Plan.

It is inevitable that this Delta Plan will generate controversy. This Delta Plan draws upon existing State
and federal laws and policies and ongoing programs to chart a course to achieve the coequal goals. The
Council is one of many agencies with an interest in the Delta. The Council was not granted unlimited
authority over actions related to water supply and the environment. However, specific and targeted
authority and actions were included by the Delta Reform Act; these form the basis for the Delta Plan.

4 Not Reviewed or Approved by Delta Stewardship Council
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Shifting Focus from Treating Symptoms to
Treating Problems

For decades in California, government has worked to treat symptoms of natural resource issues. Dozens
of agencies, task forces, and working groups have been created in a string of efforts to find the right
combination of bureaucracy and leadership to provide clean, reliable water; prevent harmful water use
practices; and protect our environment. Fortunately, it is easy to find examples of success in each
category, and we have models upon which to build. However, despite the many positive efforts underway,
much work remains to be done. We must focus our efforts and expedite a transition into a new era of
managing water in a way that protects the environment and provides reasonable assurances of reliability
for users.

Despite the cheerful optimism of past governance efforts to assert that when it comes to matter of the
Delta “we can all get better together,” the Council has reached another conclusion. True effort to achieve
the coequal goals will in fact bring tradeoffs that will be neither popular nor clear-cut.

Many of these actions necessary to treat the problems in the Delta have been known and discussed for
decades. The Delta Plan focuses on actions to:

+ Improve Water Supply Reliability and Reduce Reliance on the Delta
¢ Restore the Delta Ecosystem
¢ Reduce Risk

It is time to make tough decisions and take action. Failure to do so means failure to achieve the coequal
goals.

Improve Water Supply Reliability and Reduce Reliance on the
Delta

The Delta Plan establishes that water supply reliability does not mean “as much water as you want,
whenever you want, forever.” Water supply reliability means the expansion and more efficient
management of California’s water resources so that the Californians can more predictably match their
water use to the amount of water available.

The reliability of water exports from the Delta watershed should not be assessed based on current contract
amounts. Instead, reliability should be a range of expected diversion amounts based upon annual
precipitation and dictated by the ecosystem’s safe yield, as determined by science and by our
infrastructure’s capacity to manage wet year and dry year flows. The expectation that each year—wet,
dry, or average—should yield the same quantity of water exported from the Delta watershed is unrealistic,
contrary to the coequal goals, and creates false expectations among those who desire the water.

The Delta Plan recognizes that Delta water deliveries can be made more reliable only through significant
ecosystem and infrastructure investments. Making progress with the state’s decision making for Delta
water flow objectives, ecosystem restoration, and improving Delta conveyance is a priority.

Reduced reliance on the Delta can be achieved by those who rely on Delta exports through a variety of
methods:

+ Enhanced conservation and water efficiency

Not Reviewed or Approved by Delta Stewardship Council 5
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+ Development of additional local and regional water supplies such as water recycling,
groundwater, stormwater capture, advanced treatment of usable water sources, and surface
storage

+ New water storage and conveyance improvements that are integrated with and increase
management flexibility to local, regional, and statewide water supplies

Over the years, California has passed numerous progressive water management laws. A core tenet of the
Delta Plan is that full implementation of these existing laws is the first step toward improving statewide
water supply reliability. Responsible water planning is occurring throughout the state in urban and rural
areas. These water planning efforts must be celebrated and expanded. Suppliers who rely upon water from
the Delta must also demonstrate that they are using available resources and tools to reduce their reliance
on the Delta. Restructuring the pricing of these water supplies where needed so that end-users make the
most efficient use of California’s water resources should become the norm.

Restore the Delta Ecosystem

The Delta Plan does not pretend that the Delta ecosystem will be restored to its pre-settlement state. An
expansive system of water diversion and storage infrastructure has permanently altered the watershed and
natural hydrograph. Hundreds of thousands of acres of habitat have been destroyed. To the extent
possible, we now must work to operate our water infrastructure in a way that mimics a more natural
hydrograph. If modified operations and future new flow standards are to effectively support species, we
must start immediately with high-priority habitat restoration projects, land use planning that ensures that
future ecosystem restoration and floodplain expansion are not precluded, and continue to reduce the
impacts of other actions that stress the Delta ecosystem, such as pollution, nonnative species, and more.

Planning and analysis for alternatives to the current Delta conveyance system must be completed, and the
State must proceed with determining the right approach for improved system reliability and ecosystem
restoration.

Reduce Risk

A largely disconnected array of local ordinances, state policy, and federal law make flood protection in
the Delta all but incomprehensible. Most federal flood protection law is based on reimbursement
standards in the event of a flood, which assumes a premise that the levees will fail. The Delta Plan
emphasizes the need to enforce minimum standards for flood protection for new development in the
Delta. However, the Council encourages shifting toward a new approach that establishes protection levels
based upon consequences and probability.

Requirements for flood protection in the Delta, overlaid with newly enforceable policies for the protection
of habitat lands in the Delta Plan, make it unlikely that much new large-scale development outside of
existing urban areas will occur in the Secondary Zone of the Delta.

What the Delta Plan Does Not Do

The Delta Plan does not make recommendations regarding water rights or reform of the water rights
system. Although imperfections in California’s dual water rights system clearly play a role in water
supply reliability, this highly polarizing issue would likely yield little near-term progress toward reaching
California’s water management goals. However, the existing system of water rights complicates
California’s ability to manage our water supplies as a fully integrated system. Lacking information about
water rights quantities and usage further limits how effective the state and regional water managers can be
when attempting to deliver supplies reliably. In the Delta Reform Act the Legislature gave the Council
specific authority that did not include the ability to regulate those who exclusively use water upstream of

6 Not Reviewed or Approved by Delta Stewardship Council
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the Delta. Although these users clearly influence the system, the Delta Plan’s policies are only
recommendations for these upstream users.

The Delta Plan does not establish targets for additional water conservation beyond existing state law and
the 2020 deadline. It is clear that additional targets for urban conservation and agricultural water use
efficiency will be necessary, but these will be addressed in future updates to the Delta Plan.

Except for the suggested development of a centralized Flood Risk Management Assessment District, the
Delta Plan does not address governance reform. However, future Plan updates are likely to explore the
topic of governance reform.

Delta Plan Chapter Summaries

The Delta Plan has a long-term scope. It is intended to serve as California’s guiding policy document for
the next 88 years, with frequent updates. The Delta Plan’s chapters are organized around findings,
supporting information, problem statements, and regulations and recommendations aimed at achieving the
coequal goals and other objectives. Here are the highlights:

+ Science and Adaptive Management for a Changing Delta (Chapter 2) describes the
importance of science in achieving the coequal goals and the role of adaptive management.

+ Governance: Implementation of the Delta Plan (Chapter 3) tells readers how to use the Delta
Plan, and explains the authority of the Council (G P1).

+ Improves Water Supply Reliability (Chapter 4) through statewide implementation by urban
and agricultural water agencies of existing water planning and conservation laws along with
expansion of water supply reliability elements that prepare for potential catastrophic interruption
of Delta exports and implement local and regional water supply projects and rate structures that
reduce reliance on the Delta in meeting California’s future water supplies (WR P1). Other key
recommendations include:

« Improve the state’s groundwater management (WR R8, WR R9, WR R10)

« Support the timely development and implementation of new, updated flow objectives for the
Delta and the completion of the Bay Delta Conservation Plan to improve the reliability of
water exports from the Delta (ER P1, ER R8)

« ldentify near-term surface and groundwater storage, conveyance improvements and enhanced
opportunities for water transfers that can be implemented in the next to 10 years while the
Surface Water Storage Investigations, Bay Delta Conservation Plan, and other on-going Delta
storage, conveyance, flood control, and ecosystem habitat evaluations are being completed
(WR R6, WR R7)

« Promote coordinated implementation of a statewide integrated database that will provide the
basis for tracking and evaluating the State’s progress in improving statewide water supply
reliability (WR R11)

« Condition contracts and transfer agreements using Delta water upon compliance with the
State’s water planning, conservation, and reporting policies (WR R12)

+ Restores the Delta Ecosystem (Chapter 5) by ensuring that Delta habitat restoration projects
comply with the multiagency Ecosystem Restoration Program’s Conservation Strategy, and that
other actions taken in the Delta do not preclude opportunities for future habitat restoration and

Not Reviewed or Approved by Delta Stewardship Council 7
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floodplain expansion nor increase stressors on the Delta (ER P2, ER P3, ER P5). Other key
recommendations include:

Develop, implement, and enforce new, updated flow objectives for the Delta (by 2014) and
high-priority tributaries in the Delta watershed (by 2018) that are necessary to achieve
coequal goals by (ER P1)

Implement habitat restoration projects in priority areas of the Delta (ER R1)

Reduce stressor impacts on the Delta ecosystem (ER R7, ER R6)

Complete Bay Delta Conservation Planning process by 2014 (ER R8)

Secure appropriate exemption for Delta levees from levee vegetation policies (ER R4)

Coordinate large-scale ecosystem restoration planning through the Delta Conservancy
(ER R2)

+ Improves Water Quality (Chapter 6) by promoting and coordinating completion of core State
policies, regulations, and projects. Key recommendations include:

Complete Central Valley Drinking Water Policy by 2013 (WQ R1)
Complete North Bay Aqueduct Alternative Intake Project as soon as possible (WQ R2)

Complete regulatory processes setting water quality objectives for nutrients, salts, pesticides,
selenium, and methylmercury (WQ R6), and promote programs that reduce contaminant
loads to the Delta (WQ R5, WQ R8, WQ R9)

Develop and implement a coordinated Delta Regional Monitoring Program for water quality
(WQ RY7)

+ Reduces Risks in the Delta (Chapter 7) by preventing encroachment or diminishment of
floodways, requiring compliance with minimum flood protection standards, and requesting an
expansion in the scope of the “Framework for Department of Water Resources’ Investments in
Integrated Flood Management” to guide State investments for levee operation, maintenance, and
improvement (RR P1, RR P2, RR P3, RR P4). Other key recommendations include:

Promote emergency preparedness in the Delta (RR R6), including the creation of a Delta
Flood Risk Assessment District that will provide local authority to sustainably fund and
implement a regional plan of flood management, levee inspections, risk assessments, and
coordinated emergency response (RR R10)

Complete studies on the San Joaquin River to reduce potential flooding near Paradise Cut
(RRR1)

Promote appropriate dredging in the Sacramento River Deep Water Ship Channel and the
Stockton Deep Water Ship Channel and other waterways, as appropriate (RR R2)

Develop criteria for future setback levees in the Delta and Delta watershed and require
inclusion of adequate area to accommodate setback levees (RR R4)

Promote flood management policies that reduce subsidence (RR R11) and encourage
upstream flood control management procedures (RR R12),

Seek legislation to provide specific immunity for public safety flood protection activities
(RR R8) and require adequate level of flood insurance in flood-prone areas (RR R9)

8
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+ Promotes Delta as Place (Chapter 8) by recommending elements to be included in the
Economic Sustainability Plan (DP R1) and supporting designation of the Delta and Suisun Marsh
as a National Heritage Area (DP R2)

+ ldentifies Funding Options (Chapter 9), including allocation of existing bond funds
(Propositions 1E and 84) to support core flood management, risk reduction and habitat restoration
recommendations (FP R2, FP R3, FP R4, FP R8), approval of fees for public utilities with
infrastructure in the Delta to invest in flood protection (FP R1), and creation of user fees, stressor
fees, and/or a public goods charge or other broad-based user fee for water to support the coequal
goals and the Delta Plan (FP R6, FP R11). Other key recommendations include:

« Seek legislation to clarify assessment authority for local water agencies, and specifically
amend AB 3030 and SB 1938 to allow local agencies to assess fees for groundwater
management under Proposition 218 (FP R7)

« Develop incentives and sources of revenue through carbon offsets (FP R9)

« Encourage preparation of infrastructure assessments to identify priority State investments in
water supply, ecosystem restoration, and flood management and levee operation
infrastructure (FP R5, FP R13).

Moving Forward

The Delta poses one of the most complicated environmental and natural resource issues of the modern
era. The unmatched challenge of balancing the coequal goals in the context of such a highly altered
landscape amid complex multi-generation debates over water supplies for people, industry, and the
environment will require unprecedented effort, creativity, and compromise.

Foundational problems manifested as ecosystem decline, water supply uncertainty, and dire flood risks
have brought the Delta to an unacceptable level of risk. Climate change will bring rising sea levels and
increasingly unpredictable precipitation patterns in the coming century. More unpredictably, a
levee-damaging earthquake could strike at any time. For the State of California, and the people who live
in and rely upon the Delta, the risks are intolerably high and must be addressed.

The Council believes that the State must move immediately on near-term actions to improve water system
reliability, and must concurrently improve and protect the Delta ecosystem. Threats to the current water
supply and ecosystem are severe, and we cannot afford wait for “the perfect solution” to every problem.
Longer-term solutions, such as large storage or conveyance projects, may be more than a decade away
from implementation.

Water legislation passed in 2009 marked a paradigm shift for water management in California, and the
Council, through this Delta Plan, now has the responsibility for charting the course through the remainder
of the century. Achieving the coequal goals and various objectives of the Delta Reform Act will take
many years of focused and purposeful work. Projects will be built, future plans will be implemented, and
knowledge will expand and change. Undoubtedly, the future will bring challenges and trade-offs, some of
which are not yet apparent. The Delta Plan will therefore be a living document that will adapt along with
the system it seeks to manage.

Not Reviewed or Approved by Delta Stewardship Council 9
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Chapter 1
The Delta Plan

The Delta Stewardship Council (Council) was established as an independent State agency by the
Sacramento—San Joaquin Delta Reform Act of 2009 (Delta Reform Act).

The Council’s primary responsibility is to develop, adopt, and implement by January 1, 2012, a legally
enforceable, comprehensive, long-term management plan for the Sacramento—San Joaquin Delta and the
Suisun Marsh—the Delta Plan—that achieves the coequal goals. “Coequal goals means the two goals of
providing a more reliable water supply for California and protecting, restoring and enhancing the Delta
ecosystem. The coequal goals shall be achieved in a manner that protects and enhances the unique
cultural, recreational, natural resource and agricultural values of the Delta as an evolving place” (Water
Code section 85054).

Achieving the coequal goals is the primary and fundamental purpose of the Delta Plan. Additionally, the
Delta Reform Act states that the policy of the State is “to achieve the following objectives as inherent in
the coequal goals for the management of the Delta:

(a) Manage the Delta’s water and environmental resources and the water resources of the state
over the long term.

(b) Protect and enhance the unique cultural, recreational, and agricultural values of the
California Delta as an evolving place.

(c) Restore the Delta ecosystem, including its fisheries and wildlife, as the heart of a healthy
estuary and wetland ecosystem.

(d) Promote statewide water conservation, water use efficiency, and sustainable water use.

(e) Improve water quality to protect human health and the environment consistent with achieving
water quality objectives in the Delta.

(f) Improve the water conveyance system and expand statewide water storage.

(9) Reduce risks to people, property, and state interests in the Delta by effective emergency
preparedness, appropriate land uses, and investments in flood protection.

(h) Establish a new governance structure with the authority, responsibility, accountability,
scientific support, and adequate and secure funding to achieve these objectives™ (Water Code
section 85020 et. seq.) .

These core objectives form the foundation of the Delta Plan’s policies and recommendations, which
recognize the importance of science and a commitment to adaptive management for a changing Delta.
This overall framework will be supported by a proposed Finance Plan to be implemented with legislative
action.

Not Reviewed or Approved by Delta Stewardship Council 13
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Under the Delta Reform Act, it is now State policy to reduce reliance on the Delta to meet California’s
future water supply needs. Although the Delta will remain an important part of California’s statewide
water supply, the Legislature has recognized the great potential for developing water supplies that reduce
negative impacts to the Delta ecosystem and provide greater supply reliability to California’s farms,
homes, and businesses. The Delta Reform Act specifically calls for reducing “reliance on the Delta
through a statewide strategy of investing in improved regional supplies, conservation, and water use
efficiency. Each region that depends on the water from the Delta watershed shall improve its regional
self-reliance for water through investment in water use efficiency, water recycling, advanced water
technologies, local and regional water supply projects, and improved regional coordination of local and
regional water supply efforts” (Water Code section 85021).

The Delta Plan builds on existing law and state and federal policy for improved water planning, such as
the preparation of Urban Water Management Plans, Agricultural Water Management Plans, Groundwater
Management Plans, and Integrated Regional Water Management Plans, and on pending State and local
actions such as flood management and emergency response planning. The Delta Plan attempts to integrate
with the diverse efforts of State and local agencies while being responsive to the mandates of Delta
Reform Act, which requires linked actions to achieve a more reliable water supply while retaining
regional flexibility and reducing overall reliance on the Delta. In this way, the 2012 Delta Plan promotes
expedited statewide actions and investments while encouraging the actions of California’s local agencies,
which are vital to achieving water supply reliability and a protected and improved Delta ecosystem—all
in a manner that respects the unique character of the Delta as evolving place.

The Council considered a broad geographic scope in development of the Delta Plan, encompassing the
Delta and Suisun Marsh, the Delta watershed, and areas of the state that use water exported from the
Delta watershed, as shown in Figure 1-1. Actions in these areas may significantly impact the Council’s
ability to achieve the coequal goals. The primary area considered is the legal Delta and Suisun Marsh,
shown in Figure 1-2. The Council’s authority over actions these areas is discussed in Chapter 3.

Context for the Delta Plan

In California, water is an exceedingly complex topic. The Delta, the “switchyards” of freshwater for
millions of Californians and millions of acres of irrigated agriculture, is at the very heart of that
complexity. The Delta is important in countless ways to many different people and species. The
1,300-square-mile mosaic of water channels and levee-protected islands between the San Francisco Bay
Area and the Central Valley provides critical economic and environmental functions and services upon
which much of our state depends.

¢ The 45,600-square-mile Delta watershed provides all or a portion of surface water or groundwater
supplies to more than 96 percent of residents in California (based on population estimates by city
and county, Department of Finance 2011).

+ Approximately 14 percent of the state’s water supply is exported through the Delta (DWR 2009).

¢ The Delta and Suisun Marsh support more than 55 known fish species and more than 750 plant
and wildlife species. Of these species, approximately 100 wildlife species, 140 plant species, and
13 taxonomic units of fish are considered special-status species and are afforded some form of
legal or regulatory protection (CNDDB 2010, USFWS 2010, CNPS 2010).

¢ The Delta and Suisun Marsh is home to more than a half million residents living in dozens of
communities, including portions of 17 incorporated cities such as Stockton and Sacramento, and
supports over 146,000 jobs (DPC 2010).

14 Not Reviewed or Approved by Delta Stewardship Council
August 2, 2011 Administrative Draft: Subject to Revision



OO UTH= W

o
N =R O

U G
Ul W

NNR R PR
NRS©wNgo

23

24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39

40
41
42
43

FIFTH STAFF DRAFT DELTA PLAN CHAPTER 1
THE DELTA PLAN

+ Approximately 57 percent of the Delta and Suisun Marsh, over 480,000 acres of agricultural land,
currently supports a highly productive agricultural industry that is valued at hundreds of millions
of dollars annually (DWR 2007a, DWR 2007b, DOC 2008, DPC 2010).

¢ The Delta and Suisun Marsh levees and lands support interstate and state highways and railroad
tracks that support intrastate and interstate California traffic, more than 500 miles of major
electrical transmission lines, 60 substations, and over 400 miles of major natural gas pipelines
that provide energy throughout Northern California, and critical pipelines that provide
transportation fuels from Sacramento to airports and other fuel depots throughout the San
Francisco Bay Area. (DPC 2010, DWR 2009).

¢ The Delta and Suisun Marsh have more than 1,335 miles of levees that protect over 800,000 acres
of land and which play a role in protecting the freshness of water supplies conveyed through the
Delta.

¢ The Delta experiences over 6 million visitor days annually from those who recreate in the form of
boating (DBW 2002).1 Fishing, hunting, birdwatching, and camping draw even more visitors to
the area.

The Delta serves as the hub of California’s two largest water distribution systems: the Central Valley
Project (CVP), operated by the United States Bureau of Reclamation (Reclamation), and the State Water
Project (SWP), operated by the California Department of Water Resources (DWR). In the 1960s, both
projects began operations to divert water from the Delta and deliver supplies to two-thirds of California’s
population and millions of acres of irrigated farmland. Water for the projects is stored in a network of
federal and state reservoirs upstream of the Delta and transported through the San Joaquin and
Sacramento rivers to pumping facilities in the southern Delta.

A Legacy of Delta Ecosystem Deterioration

Ecosystem deterioration in the Delta is not a recent phenomenon; it is the collective consequence of over
a century of failed natural resource policy, complicated by inconclusive scientific information, land-use
patterns, and intense competition over water supplies.

Regarding matters of the Delta, the media tends to report on water supply shortages, droughts, flood risk,
and the decline of fisheries. While notable and consequential, these events are all symptoms of a greater
resource problem. Not unlike other policy areas, when it comes to natural resource issues, California has
long attempted to manage symptoms rather than treating core problems. For example, when flooding
occurred as a result of hydraulic mining practices over a century ago, California’s response was to
construct narrow flood channels with high levees on either side to create a velocity high enough to wash
out mining debris. In doing so, we did away with 90 percent of the state’s riparian habitat. This massive-
scale destruction has had lasting consequences for ecosystem health, and in turn, declining ecosystem
health has had direct consequences for water supply operations. As another example of symptom
treatment, in the late 1800s the federal government incentivized the “reclamation” of “nuisance”
swampland to reduce threats of vector-borne disease and to gain productive land for farming, only to
effectively destroy most of California’s wetlands, again with lasting environmental impacts. Many of our
previous attempts to address symptoms have merely compounded the core resource problem.

Within the Delta, seasonally and tidally flooded land impeding agricultural development led similarly to
land reclamation and channelization, and subsequent habitat loss. Over a century ago, with little or no
engineering analyses and limited construction tools, Delta residents began to build an intricate levee
system to channel water and reclaim land, which converted hundreds of thousands of acres of seasonally

1 The Sacramento-San Joaquin Delta Boating Needs Assessment estimated 6.4 million annual boating-related visitor days and
2.13 million boating trips to the Delta in 2000 (DBW 2002).
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That Use Delta Water
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Figure 1-1

Delta Plan Study Area

The primary area addressed in the Delta Plan is the legal Delta and Suisun Marsh. Implementation of the Delta Plan may also
affect other areas of California, including the Delta watershed area (shown including the Trinity River watershed), and areas
outside the Delta in which exported water is used.
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and tidally flooded wetlands into fertile agricultural land. By 1930, over 441,000 acres of the historical
Delta were leveed and drained for agriculture (Lund et al. 2010). Today, as a result of continued land use
change and urbanization, 95 percent of the historical tidal marsh in the Delta has been lost. Riparian
habitat has also been extensively eliminated.

In the twentieth century came the era of large water projects, dams, and canals to store and convey water
to cities and farms and to protect against flood flows. The largest of these projects, the CVP and SWP,
were designed and built to operate in the Sacramento—San Joaquin Delta estuary, which is used today to
convey water supplies to pumping plants in the south Delta to provide irrigation and drinking water to the
drier south. This system is unique, because it is unusual to use an estuary—which is normally subject to
variable flows dictated by the tidal cycle and by the volume and timing of its tributaries—as a highly
regulated conveyance system transporting large amounts of water to meet seasonal demands.

While supporting one of the world’s most complex and least-understood aquatic ecosystems, the Delta
has been forced into the role of reconciling three major water imbalances:

+ Seasonal snow and rain fall in the winter, but water demand is higher in the summer.
+ Snow and rain fall in the north, but demand for water is greater in the south.
+ Volatile climatic patterns cause periods of peak flows and prolonged drought.

From 1987 to 1992, a 6-year drought drastically reduced water deliveries, negatively affected water
quality, and began a startling trend of fisheries decline that continues today. Two fish species unique to
the Delta—the delta smelt and winter-run Chinook salmon—uwere recognized as being at-risk, and their
long-term survival remains in question and the subject of ongoing regulation and litigation.

The Advent of Uncertainty: California’s Water Supply Reliability

Myriad factors currently threaten California’s water supply reliability. Some are unique to the Delta, but
others apply statewide. Levee stability, variable precipitation and long-term climate change, regulatory
changes, and litigation are among the largest factors affecting the reliability of supplies conveyed through
the Delta.

Delta levees have been characterized as “the hardest-working levees in the world” because most of them
hold back water 24 hours a day, 365 days per year as they protect subsided land many feet below sea
level. Levees in other parts of the nation and world hold back water during flood-stage events only. In
most of the world, Delta levees would be classified as dikes or dams. Consequently, the Delta, its
residents, and the freshwater supply conveyed through the Delta face a constant threat of flooding. An
earthquake could severely damage Delta levees, causing islands to flood and saltwater to inundate Delta
water supplies for 6 to 36 months, resulting in severe economic impacts and threatening health and safety
for regions dependent on water supplies conveyed through the Delta.

Precipitation in California can be characterized as volatile, and this volatility is expected to increase in the
future. Climate change is expected to affect California’s water supply in several ways:

+ Precipitation and runoff patterns are changing.

+ Natural snow pack storage in the Sierra Nevada mountain range is declining and expected to
continue this trend.

+ Sea level is rising, threatening aquifers and Delta water supplies.

+ Extreme climatic events, such as droughts, will become more frequent.

Not Reviewed or Approved by Delta Stewardship Council 17
Administrative Draft: Subject to Revision August 2, 2011



Ol W N -

CHAPTER 1 FIFTH STAFF DRAFT DELTA PLAN
THE DELTA PLAN

. YO -
R = _ Sacramento o
‘ ‘ 1 d At
' 7 Davis .
& sl == S
A r
o i
" & ]
/ Elk
Nl Grove |
'T\:' §
NA'EA,.*‘" Nacaville SACRAMENTO
- ‘,; ] \
______ =
4FSOLANO
Fairfield il
SAN
: . JoAQUIN
N = ; m
" Sis j
S BT e S Manteca
Legal Delta & SuisunMarsh
(A et cig} S :
() Legal Deita I HE o
i B 8 fali 2 frRes Yy ’
) prmaryzone 7h ® 1
() Secondary Zone Livermore '
() Suisun Marsh - 2 v
~ Incorporated Areas h
| _I County Boundaries 2ot AL AMEDA Il g
0 > -
Figure 1-2

Legal Delta and Suisun Marsh
The legal Delta is defined by Water Code section 12220. The Suisun Marsh is defined by Public Resources Code section 29101
and protected by Division 19, commencing with Section 29000).
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Uncertain Long-term Water Project Operations
and Effects on Delta Species

Consultation Requirements

Section 7 of the federal Endangered Species Act requires any federal agency proposing to authorize, fund, or carry out an
action that may affect listed species or their designated critical habitat to consult with the National Marine Fisheries
Service (NMFS) for marine and anadromous species, or the United States Fish and Wildlife Service (USFWS) for freshwater
and wildlife species. Typically, the federal agency taking the action prepares a biological assessment to determine
whether the proposed action is likely to adversely affect listed species or designated critical habitat. The NMFS and/or
USFWS will evaluate the biological assessment and other information to determine whether the federal action is likely to
jeopardize the continued existence of listed species or result in the destruction or adverse modification of designated
critical habitat. If jeopardy or adverse modification is found, NMFS's or USFWS's biological opinion (BiOp) will suggest
reasonable and prudent alternatives (RPA) that the agency or applicant could take to avoid jeopardy or adverse
modification. If the agency or applicant agrees with these, NMFS and/or USFWS will issue an incidental take statement,
which exempts the take of the listed species from certain ESA provisions. However, if the agency or applicant cannot
agree, the applicant risks violating the ESA if it proceeds with the project as proposed.

Biological Opinions on Long-term Operations

NMFS and USFWS recently reviewed the long-term operations of the CVP and SWP and published their findings in two
separate biological opinions. In both documents, continued long-term water operations were determined to jeopardize
the continued existence of listed species in the Delta:

« On December 15, 2008, USFWS issued a BiOp on the Long-Term Operational Criteria and Plan (OCAP) for coordination
of the (VP and SWP. The RPA applies to delta smelt and focuses primarily on managing flow regimes to reduce
entrainment of delta smelt, the extent of suitable water conditions in the Delta, and on habitat restoration.

«On June 4, 2009, NMFS issued its Biological and Conference Opinion on the OCAP, which provides RPA actions to
protect winter-run and spring-run Chinook salmon, Central Valley steelhead, green sturgeon, and killer whales from
water project effects in the Delta and in upstream areas. The RPA addresses actions related to flow and temperature
management, gravel augmentation, fish passage and reintroduction, gate operations and installation, fish screen
funding, floodplain and habitat restoration, hatchery management, export restrictions, CVP and SWP fish collection
facility modifications, adaptive management, monitoring and reporting, and others.

Ongoing Uncertainty

Both opinions are subject to ongoing litigation, which creates uncertainty about their implementation and about the
reliability of water supplies from the Delta. In May 2010, federal judge Oliver Wanger found that both BiOps included
actions not supported by the best available science, and that Reclamation needs to complete a NEPA analysis of the BiOps
before adopting them to consider the impacts to humans and the human environment. In January 2011, Judge Wanger
directed the USFWS to address the identified deficiencies in the delta smelt opinion.

These findings may alter CVP and SWP operations, and DWR and Reclamation are studying the effects and operations
that would meet the BiOp requirements.
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An array of adaptive water management strategies, such as those outlined in this Delta Plan, must be
implemented to better address the risk and uncertainty of changing climate patterns.

CVP and SWP water contracts also contribute to perceptions about reliability. These contracts were
signed in the mid-twentieth century based on contemporaneous projections and assumptions regarding the
scope of the projects and how they would operate. Originally, the State planned to divert water from
several rivers on the northern coast of California, add a peripheral canal around the Delta, and add water
storage south of the Delta. For a variety of reasons, some of these facilities were never built and,
consequently, water contractors receive less water than what was originally contracted.

Over the years, improved understanding about water quality needs and environmental protection in the
Delta launched an era of complex regulation that today governs SWP and CVP water supply operations.
Litigation over a host of issues related to the CVP and SWP has created a recent spate of water
management decisions guided by courtroom decisions. Incomplete understanding about how water project
operations, pollution, invasive species, and other factors affect native Delta fish species has resulted in a
regulatory scheme affecting water supplies that is characterized by uncertainty. Changing rules to curtail
pumping and increase Delta outflow has compounded water supply uncertainty for agencies that use
water from the Delta.

A History of Delta Reform Efforts

In the past 30 years, several notable events and efforts represent critical milestones in the debate over the
Delta ecosystem and the management of water supplies moving through the Delta. Decades of political
debates, statewide ballot measures, and many statutory and regulatory attempts to solve the Delta’s
problems have led us to the current situation. What follows is by no means an exhaustive history, but an
attempt to provide contemporary context for the development of the Delta Plan.

Referendum Vote on the Peripheral Canal

In response to the 1980 passage of State legislation to authorize a $5 billion dollar expansion to the SWP,
a group of Californians gathered signatures to allow the public to vote on the issue in a statewide
referendum. At the controversial heart of the measure was construction of a peripheral canal, originally
envisioned as part of the SWP, to route water from the Sacramento River to the State and federal pumping
plants in the southern Delta, near Tracy. Details regarding environmental mitigation for the peripheral
canal ironically united strange bedfellows in opposition (environmental advocates and Central Valley
farmers, the former believing the mitigation requirements to be too lax, the latter believing them to be too
onerous and expensive). The 1982 referendum failed in a stark north-south state split, and the project was
temporarily shelved.

The 1987-1992 Drought

Beginning in 1987, California experienced a drought of memorable severity that lasted 6 years in
duration. Tied with 1929-1934 for the longest drought in California’s modern recorded history, runoff
was about half of average during this period, resulting in major water supply shortages. Californians were
reminded that water supply reliability was not a given in the Golden State. While nearly all Californians
were affected by the drought, agriculture and the environment were hardest hit, and water supplies from
the Delta began to receive increased statewide attention.

Central Valley Project Improvement Act

In 1992, Congress approved the Central Valley Project Improvement Act (CVPIA). Among its
provisions, the CVPIA had the outcome of dedicating 800,000 acre-feet of water to the environment
annually. Specifically, the CVPIA’s purposes were to protect, restore, and enhance fish, wildlife, and
associated habitats in the Central Valley and Trinity River basins of California; address impacts of the
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CVP on fish, wildlife and associated habitats; and improve the CVVP’s operational flexibility. The CVPIA
was a turning point in water project history because its passage proclaimed the federal government’s
intention to operate the CVVP in a manner consistent with a healthy Delta ecosystem and that achieved a
reasonable balance among competing demands for use of its water.

CALFED

Following the CVPIA, an effort to increase coordination across federal and state agencies operating in the
Delta took formal shape in 1994. Along with stakeholders, a group of government agencies developed a
document entitled “Principles for Agreement on Bay-Delta Standards between the State of California and
the Federal Government”. Known as the Bay-Delta Accord, this agreement initiated a long-term planning
process called CALFED aimed at improving the Delta ecosystem and increasing the reliability of its
water supply. The objectives of the CALFED program were water supply reliability, improved water
quality, ecosystem restoration, and levee system integrity. To mixed reviews, the effort yielded a 10-year
period of intense meetings, public outreach, the development of State and federal programmatic
environmental planning documents and a series of focused grant programs.

Critics of the process claimed that CALFED was not reaching its goals, and in 2006, the State’s Little
Hoover Commission, an independent oversight agency, issued a report essentially declaring the joint State
and federal effort a failure. Shortly thereafter, the CALFED program was administratively disbanded, and
a few years later, its original authorizing statute was formally repealed.

Delta Vision

Notwithstanding the dissolution of the CALFED effort, interest in fixing the Delta did not wane. In partial
response to the Little Hoover Commission Report, a Delta Vision Blue Ribbon Task Force was formed
with members appointed by the governor in 2006. The Task Force issued a Strategic Plan in 2008 that
built on CALFED’s objectives but went a step further by introducing the concept of coequal goals for the
Delta—uwater supply reliability and ecosystem health—and recommending that a new governance
structure be established. The Task Force’s Strategic Plan outlined a number of specific actions necessary
to achieve the coequal goals, much of which formed the basis for the Sacramento—San Joaquin Delta
Reform Act of 2009.

The Delta Reform Act and Legislative Water Package of 2009

Signed into law in 2009, the Delta Reform Act was part of a larger package of legislation related to
improving California’s water supply. The Delta Reform Act created two new governance bodies, the
Sacramento—San Joaquin Delta Conservancy, and the Delta Stewardship Council. The Conservancy was
created to work in collaboration and cooperation with local governments and interested parties.
Importantly, it was created to be a primary state agency to implement ecosystem restoration in the Delta,
with additional responsibilities to focus on economic sustainability for the Delta. The Delta Stewardship
Council was established in recognition of the need to coordinate and collaborate across the myriad
government agencies, including the new Conservancy, each of which has various roles and
responsibilities in the Delta. The Delta Stewardship Council’s foremost undertaking is to develop and
implement this Delta Plan.
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Agencies with Responsibilities in the Delta
Protecting water resources has traditionally been addressed in California through separate programs and agencies. Many of
today’s challenges can only be addressed through sophisticated multi-agency coordination and cooperation.

Agencies with Responsibilities in the Delta

Department of
Fish and Game

Fish and wildlife protection responsibilities, including issuance of permits and actions to restore
habitats.

Department of
Water Resources

Operates the State Water Project which stores water upstream and conveys water through the Delta,
has emergency response and flood planning responsibilities, holds water quality/supply contracts with
Delta water agencies, and coordinates overall statewide water planning.

Delta Protection
Commission

Prepares a comprehensive long-term resource management plan for land uses within the
approximately 500,000 acre Primary Zone of the Delta. Local government plans must be consistent.

Delta Conservancy

Designated primary state agency to implement ecosystem restoration in the Delta and to also assist/
protect the agricultural, cultural, economic, and historical value of the region

State Water Resources
Control Board

Required to develop and adopt criteria describing the flows deemed necessary to maintain water
quality standards and protect public trust resources in the Delta. Enforce water rights and ensure
proper allocation/diversion of water in and out of Delta.

California Emergency
Management Agency

Plan, prepare emergency response, and coordinate the activities of all state agencies in connection to
an emergency in the Delta and provide resources if local agencies are overwhelmed.

Central Valley Flood
Protection Board

Plans flood controls along the Sacramento and San Joaquin Rivers and their tributaries in cooperation
with the U.S. Army Corps of Engineers

California Environmental
Protection Agency

Develop and set water quality standards consistent with state and federal law to maintain desirable
aquatic species in the Delta.

Office of Delta
Watermaster

Created in 2009 to oversee the day to day administration of water rights, enforcement activities, and
reports on water right activities regarding diversions within the Sacramento - San Joaquin Delta

California Natural
Resources Agency

In coordination with a group of local water agencies, environmental, and conservation organizations,
state/federal agencies, and other interest groups, developing the Bay Delta Conservation Plan, a
conservation strategy to be compliant with ESA and NCCPA, to be implemented over the next 50 years.

Other state agencies

Have roles or responsibilities in the Delta including Department of Transportation, State Parks, Boating
and Waterways and more.

U.S. Bureau of
Reclamation

Operates the Central Valley Project, primarily serving agriculture, which pumps water through and out
of the Delta and maintains more 700 miles of Delta levees

U.S. Fish and
Wildlife Service

Develops plans for the conservation of public trust natural resources and addresses the variable needs
of fish and wildlife in the Delta pursuant to ESA.

U.S. Army
Corps of Engineers

Maintains, requlates, and funds repairs to almost 400 miles of the 1100 miles of Delta levees.

National Marine
Fisheries Service

Operate salmon and steelhead hatcheries, restore access over impassible dams, and develop plans for
the conservation, survival, and recovery of salmon in the Delta to the point at which ESA measures are
no longer necessary.

Hundreds of local reclamation districts, water districts, city and county governments, etc.
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Current Conditions: Today’s Delta

As recognized by the California Legislature, the Delta is “a distinct and valuable natural resource of vital
and enduring interest to all the people” (Water Code section 85022(c)(1)). “It serves Californians
concurrently as both the hub of the California water system and the most valuable estuary and wetland
ecosystem on the west coast of North and South America.” (Water Code section 85002).

Today, valued elements of the Delta are, by almost any measure, in serious decline. Multiple factors are
collectively degrading water availability and water quality and threatening the survival of multiple native
fish species:

Reduced freshwater flows into the Delta

Water pumping facilities exporting water from the Delta
Invasive species

Altered waterway geometry

Urban growth

Urban and agricultural pollution

* 6 & 6 o o

A detailed description of current ecosystem conditions and additional factors contributing to Delta
ecosystem decline is included in Chapter 5, Restore the Delta Ecosystem.

The Legislature declared the Delta “inherently flood-prone” in 1992 (Public Resources Code section
29704). Despite ongoing maintenance of the levee system, communities that have grown up behind these
levees face the ever-present threat of flooding and, in some cases, potentially catastrophic flooding.

Agricultural practices on some Delta islands have led to average land subsidence of 10 to 15 feet below
sea level, and in a few areas up to 25 feet below sea level, creating tremendous pressure on the levees to
act as dikes—to hold back water constantly rather than only during peak flow periods (Lund et al. 2010).
The cost of maintaining, improving, or repairing these levees may be more than the assessed value of the
use of the land they protect in some cases (Sumner et al. 2011). This creates an uncertain future for Delta
agriculture and for the associated Delta economy and those residents who depend upon it today.

Although the Delta is at the heart of the state’s largest water collection and delivery systems, strongly
variable precipitation determines California’s water supply in any given year (Dettinger et al. 2011).
Precipitation in the state ranges between 100 million acre feet (MAF) in dry years and 200 MAF in wet
years (Western Regional Climate Center 2011). Over the past century, average annual precipitation has
been about 200 MAF, with about 50 to 60 percent unavailable to users, returned to the atmosphere as
evapotranspiration or flowing out to sea (DWR 2006, DWR 2009).

Most of the state’s annual precipitation occurs in only 5 to 15 days combined, and recent scientific
analysis concludes that “larger variations in California necessitate heroic levels of management of the
State’s water resources to accommodate wider swings of wet and dry years than in any other state”
(Dettinger et al. 2011). To serve as a buffer against the state’s natural susceptibility to floods and droughts
and supplement numerous local storage projects, the SWP and CVP systems of reservoirs upstream of the
Delta store, divert, and release water, some of which eventually flows to the pumping and conveyance
facilities in the south Delta.

The river systems flowing into the Delta drain about 40 percent of the land in California and carry about
half of the state’s total annual runoff (DWR 2009). The Sacramento River provides about three-quarters
of the flow into the Delta, and the San Joaquin River and east side tributaries supply the rest (LAO 2008).
Unimpaired flows into the Delta average about 30 MAF per year, or 36 percent of California’s average
annual water supply of 83 MAF (Chung and Ejeta 2011). Of the total water flowing into the Delta, about
half is diverted upstream for agricultural (87 percent), urban (8 percent), and environmental (5 percent)
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uses (DWR 2009). A portion of the diverted flows are returned to the rivers. Annual diversions from CVP
and SWP facilities in the Delta (Delta exports) vary from 3 to 6.5 MAF. Delta exports represent as little
as 10 percent of all Delta outflows during wet years and more than 40 percent of all Delta outflows during
dry years (DWR 2011).

The Delta’s miles of natural and human-made waterways serve as the hub for moving water supplies from
Northern California to the San Francisco Bay Area, Central California, and Southern California. Nearly
two-thirds of the state’s population (approximately 25 million people) depends on water conveyed
through the Delta for some portion of its water supply, as does more than 2 million acres of farmland
made more productive by water supplied for irrigation. Although water exported through the Delta is an
important part of the state’s overall water supply, serving 14 percent of the state’s water needs, it is not
the predominant part. Local and regional water resources including surface diversions, groundwater, local
imports, and water reuse comprise 86 percent of the State’s developed supply and play an essential role in
meeting California’s water needs (DWR 2009). Today California imports 4.4 MAF from the Colorado
River, down from the high of 5.1 MAF imported in the 1990s (Hanak et al. 2011). To store and distribute
these various sources of surface water, California has more than 1,400 dams and reservoirs with about 43
MAF of surface storage capacity. The final component of California’s water supply is groundwater. In an
average water year, groundwater represents about 20 to 30 percent of the state’s total water use, and it can
be almost 40 percent of the total in dry years (Newton et al. 2008).

The dependence of the state’s major regional economies on water supplies from the Delta has grown
while the reliability of water supplies from the Delta has begun to deteriorate. As one illustration, the
2009 SWP Delivery Reliability Report notes that future water deliveries from the Delta will average
60 percent of maximum contract amounts, down from 63 percent in 2007. As native fish populations
decline, regulatory and court-imposed constraints on Delta water system operations are triggering legal
issues that result in reductions in water supply reliability, impacting urban and agricultural water users,
and negatively affecting the economic vitality of the state.

Data for actual water use and water quality suffers from significant gaps, which may affect the ability of
California’s water managers to make timely decisions. Since 1914, the State Water Resources Control
Board (SWRCB) has issued permits to post-1914 appropriative water diverters in the Delta, but actual
annual diversion amounts are not currently known. Owners and operators of nearly one-third of irrigated
lands in the Delta watershed do not participate in programs to meet water quality standards, and their
compliance with State law is unclear. Although groundwater and surface water are often interconnected,
the SWRCB has limited authority to regulate groundwater. Groundwater is sustainably managed in some
areas of the state, but other areas suffer from unsustainable overdraft (Famiglietti et al. 2011) and require
improved management efforts. Groundwater monitoring across California is improving, but is still
insufficient for understanding statewide groundwater use and regional water balances and their effect on
water supply reliability.

Compounding the complexity of these problems is the increasing volatility of Delta water supplies as a
consequence of climate change, including more rain and less snow, earlier snowmelt, and higher winter
and lower spring-summer runoff patterns (Knowles and Cayan 2004, Knowles et al. 2006). The potential
for catastrophic levee failure in the Delta and the risk to its residents and water delivery infrastructure
posed by floods, sea level rise, earthquakes, and land subsidence is real, growing, and has outpaced the
state’s ability to manage and fund risk-reduction measures.

What the Delta Plan Will Achieve by 2100

The Delta Plan must achieve the coequal goals and its inherent objectives in the face of dramatically
changing conditions. The Delta of 2100 likely will be very different from the Delta of today. Some of the
changes will be intentional or predictable, and others will be unintended and surprising. Changes are
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likely or expected to result from population growth, climate change and sea level rise, land subsidence,
and earthquakes—most beyond human ability or willingness to control. Human-made changes in land use
and water use are also expected to continue.

The Delta Plan lays out 12 regulatory policies and 61 recommendations that start the process of
addressing the current and predicted ecological, flood control, water quality, and water supply reliability
challenges. As required by statute, the Delta Plan adopts a science-based adaptive management strategy to
manage decision-making in the face of uncertainty (Water Code section 85308(f)). All of these changes—
some foreseeable, some not—will create a dynamic context in which the Delta Plan must adapt.

Table 1-2 summarizes the range of changes anticipated by 2050 and, in some cases, by 2100. These are
the expected changes, allowing consideration of new policies and investments. The Delta Plan also must
prepare California for the possibility of large, unexpected changes.

Restoring the Delta ecosystem and providing a more reliable water supply to California will require a
broad range of linked actions, most of which will need to be developed and adapted over time as new
information is developed and as additional resources are made available. These actions will have to
anticipate likely changes (see Table 1-2) and adjust to unexpected changes.

Table 1-2
Summary of Anticipated Changes Affecting the Delta by 2050 and 2100
Anticipated Change Change Predicted by 2050 Change Predicted by 2100
Population of California® Increase from 39.1million in 2010 to Continued increase in population
59.5 million, a 52% increase
San Francisco Bay/East Bay Area 63% probability of at least one

earthquake affecting Delta by 2032° magnitude 6.7 or greater earthquake

Probability of island flooding from In range of 200% increase In range of 450% increase

high y\{aterc, relative to 2005 (medium risk scenario) (medium risk scenario)

conditions

Increased weather variability, Models and analyses of tree rings and other evidence back to the year 800

including longer-term droughtsd suggest greater variability and long periods of drought, especially for the
Colorado River basin, a current source of some water to California.

Sea level rise, relative to 2000° 14 inches 40 to 55 inches

Snow pack, relative to 1956-2000 Reduction of 25% (4.5 MAF) to Continued reduction expected

average of 15 MAF' 40% (6 MAF)

a California Department of Finance 2007

b 2007 Working Group On California Earthquake Probabilities 2008

¢ California Department of Water Resources 2008

d For examples, see research by Richard Seager, Columbia University, available at

http://www.ldeo.columbia.edu/res/div/ocp/drought/, or the California Global Climate Change Portal, available at
http://www.climatechange.ca.gov/background/index.html

e California Ocean Protection Council 2011. Other sources include higher projections.
f California Department of Water Resources 2007

The guiding vision for the Delta Plan—the achievement of the coequal goals and inherent objectives—is
intended to result in the following outcomes by 2100:

¢ The coequal goals of restoring the Delta ecosystem and providing a more reliable water supply
for California are the foundation of all State water management policies. No water rights
decisions or water contracts that directly or indirectly impact the Delta are made without
consideration of the coequal goals. Over time, balanced application of the Public Trust Doctrine
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and California’s Constitutional Article 10, Section 2 (requirements for beneficial use, reasonable
water use, and no waste) have produced maximal optimization of water use, including high levels
of water use efficiency and protection of public trust resources throughout the state. California
has a comprehensive, fully integrated system for tracking and evaluating actual water use and
water quality for both surface water and groundwater supplies.

SIDEBAR TO BE PROVIDED ON CALIFORNIA WATER RIGHTS

+ California has more reliable water supplies through enhanced conservation and water efficiency
and through the development of additional local and regional water supplies, and by achieving
improved regional water balance, water quality protection, and improved storage and conveyance
facilities.

+ Regions reliant on receiving some portion of their water from the Delta watershed as part of their
overall supply have reduced their reliance on these deliveries and improved their self-reliance
through increased conservation and diversification of their local and regional sources of supply.

¢ The reliability of SWP and CVP deliveries from the Delta watershed has improved through
enhanced storage and conveyance that is consistent with Delta ecosystem protection.

+ Large areas of the Delta have been restored in support of a healthy estuary. A diverse mosaic of
interconnected habitats—open water, tidal marsh, floodplain, riparian, and upland areas—is
reestablished in the Delta and its watershed. Migratory corridors for fish, birds, and terrestrial
wildlife have been largely protected and restored. Actions have been taken to ensure that
sufficient freshwater flows following a more natural hydrograph are now dedicated to support a
healthy ecosystem. Actions have reduced the impacts caused by invasive species, poor water
quality, loss of habitat, and urban development, resulting in improved conditions for native
species of fish, birds, and wildlife that depend on the Delta and its watershed.

+ Delta agriculture remains an important and dynamic part of the Delta. In addition to traditional
agricultural pursuits, new frontiers in terms of environmental stewardship and mixed agricultural
and environmental innovation may include development of new markets and technologies to
sustain and rebuild Delta soils, enhance wildlife, and improve air and water quality. Visitors from
around the world are drawn to the Delta for recreation and to experience its beauty, ecosystem,
and agricultural bounty. The Delta is a place where agricultural, recreational, and environmental
uses are uniquely integrated and continue to contribute in important ways to the regional
economy.

+ The Delta—while evolving in response to sea level rise, earthquakes, floods, and major
urbanization around the outside—remains a socially and environmentally distinctive and
culturally significant region that is overwhelmingly rural. Within that context, the Delta remains a
vibrant, changing, and evolving place. Local, State, and federal agencies have worked together to
adapt and prepare for future changes caused by natural forces. Land use policies and levee
improvements are consistent with the protection of human, property, and statewide interests in the
Delta. Although continued changes are expected, progress toward achieving the coequal goals
will protect the uniqueness of the Delta and provide a strong foundation for enhancing the
resources and cultural and agricultural values of the Delta as an evolving place for the next
century.

Figure 1-3
Target Outcomes for the Delta Plan [UNDER DEVELOPMENT]
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Organization of the Delta Plan

The Delta Plan is organized around the specific subgoals, strategies, actions, and measures set forth in the
Delta Reform Act. As mentioned at the beginning of this chapter, Water Code section 85020 provides the
general framework for the organization of the Delta Plan chapters.

Chapter 2, Science and Adaptive Management for a Changing Delta, explores the topic of adaptive
management, a core practice necessary to achieve the coequal goals. In the Delta Plan, adaptive
management is a tool that will be used to evaluate the plan’s success with meeting the coequal goals and
will also be a required element for certain covered actions as described in Chapter 3. This chapter also
explains the importance of science to the Delta and gives examples of the successful use of science in
decision making.

Chapter 3, Governance: Implementation of the Delta Plan, describes some of the Council’s processes and
procedures with respect to their appellate role in judging consistency with the Delta Plan, and their
responsibility for updating the Delta Plan. This chapter includes various exemptions for proposed actions.
Importantly, this chapter includes a regulation required of all covered actions.

Chapters 4 through 8 are policy chapters:

+ Chapter 4, A More Reliable Water Supply for California

Chapter 5, Restore the Delta Ecosystem

Chapter 6, Improve Water Quality to Protect Human Health and the Environment

Chapter 7, Reduce Risk to People, Property, and State Interests in the Delta

Chapter 8, Protect and Enhance the Unique Cultural, Recreational, Natural Resources, and
Agricultural Values of the California Delta as an Evolving Place

* & o o

Chapter 9 presents a Finance Plan framework for funding of flood management, water supply, and
ecosystem investments, current and potential future funding sources, and recommendations to the
California Legislature from the Council for future funding strategies.
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The Delta Reform Act seeks to provide a strong science foundation for decisions of the Council, seen in
both provisions for a science program and an independent science board (Water Code sections 85280):

85280 (a) The Delta Independent Science Board is hereby established in state government

85280 (a)(3) The Delta Independent Science Board shall provide oversight of the scientific
research, monitoring, and assessment programs that support adaptive management of the Delta
through periodic reviews of each of those programs that shall be scheduled to ensure that all
Delta scientific research, monitoring, and assessment programs are reviewed at least once every
four years.

85280 (b)(4) The mission of the Delta Science Program shall be to provide the best possible
unbiased scientific information to inform water and environmental decisionmaking in the Delta.
That mission shall be carried out through funding research, synthesizing and communicating
scientific information to policymakers and decisionmakers, promoting independent scientific peer
review, and coordinating with Delta agencies to promote science-based adaptive management.
The Delta Science Program shall assist with development and periodic updates of the Delta
Plan’s adaptive management program.

The Delta Reform Act requires the inclusion of science-based adaptive management in the Delta Plan as
defined and stated in Water Code sections 85308(f) and 85052:

85308(f) Include a science-based, transparent, and formal adaptive management strategy for
ongoing ecosystem restoration and water management decisions.

85052 ““Adaptive management” means a framework and flexible decisionmaking process for
ongoing knowledge acquisition, monitoring, and evaluation leading to continuous improvements
in management planning and implementation of a project to achieve specified objectives.

The Delta Reform Act also requires that the Delta Plan is based upon and implemented using the best
available science:

85308 The Delta Plan shall meet all of the following requirements:

(a) Be based on the best available scientific information and the independent science
advice provided by the Delta Independent Science Board.

(e) Where appropriate, recommend integration of scientific and monitoring results into
ongoing Delta water management.

85302(g) In carrying out this section, the council shall make use of the best available science.
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The Delta Reform Act requires a strong science foundation for Delta Stewardship Council (Council)
decisions. This includes the ongoing provision of scientific expertise to support the Council and other
agencies through the Delta Science Program and Delta Independent Science Board (Water Code

section 85280). The Delta Reform Act also requires that the Delta Plan be based on and implemented
using the best available science (Water Code sections 85308(a) and (e) and 85302(g)) and requires the use
of science-based, transparent, and formal adaptive management strategies for ongoing ecosystem
restoration and water management decisions (Water Code section 85308(¥)).

Why does the Delta Plan emphasize science? First, science provides the basis of nearly all current
understanding of the Delta’s status (Healey et al. 2008, Lund et al. 2010). Second, new perspectives on
science and policy in the Delta instill urgency for addressing the health of Delta ecosystems and the need
for a more reliable water supply. Third, the interaction of multiple stressors must be understood if they are
to inform policy decisions that will be effective in achieving a healthier Delta. See the sidebar “Science in
the Delta” for examples of current and emerging science in the Delta.

Science plays an increasingly important role in contributing to how people perceive and respond to
problems in the Delta. Our understanding of the Delta today is quite different from that of a few decades
ago. The Delta is continually changing. Population growth, land subsidence, earthquakes, and climate
change assure that the Delta of the future will be very different from the Delta of today. The State of
Bay-Delta Science 2008, a science-based document intended to inform policy decisions, highlights new
perspectives and a growing awareness critical for successful planning in the Delta (Healey et al. 2008):

+ Problems of water and environmental management are interlinked, and piecemeal solutions will
not work.

¢ The capacity of the Delta water system to deliver human, economic, and environmental services
is reaching or has already passed its limit.

¢ The best solutions in the Delta must be based on best-available science yet allow for adaptation to
future change.

Science is important because it defines the scope of current problems facing the Delta and offers potential
solutions to providing more reliable water supply for California. For example, the scale of groundwater
overdraft in California has been quantified by new scientific studies using satellite technology. The
process of updating flow criteria to help support the ecosystem and achieve a more naturally variable
hydrograph will be fundamentally rooted in science. Successful restoration of the Delta ecosystem will
require the fields of landscape ecology, environmental engineering, and hydrodynamics to work in
concert. Improvements in Delta water quality will require our understanding of the transport and fate of
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Science in the Delta

New Perspectives on Science and Policy in the Bay-Delta. Synthesized scientific understanding has led to looking at the
Delta as a whole rather than in parts. The State of Bay-Delta Science 2008 (CALFED) summarized these changed perspectives
of the Delta, including:
- The capacity of the Sacramento-San Joaquin water system to deliver human,
economic, and environmental services is likely at its limit. To fulfill more of one of

these water-using services we must accept less of another.
« The Delta is a continually changing ecosystem. Multiple factors drive this change.
This means that the Delta of the future will be very different from the Delta of today.
« The problems of water and environmental management are interlinked. Piecemeal
solutions will not work. The Delta Plan needs effective and ongoing integration of
science, policy, and decision making.
Interdisciplinary science led to these changing perspectives and laid the groundwork for = ];.;5‘::“<
Delta Vision, the Delta Reform Act, and the Delta Plan.
The State of Bay-Delta Science 2008 is available online at:
http://www.science.calwater.ca.gov/pdf/publications/shds/shds_final_update_122408.pdf

Planning for Sea Level Rise. The CALFED Independent Science Board (ISB) synthesized existing science concerning global
sea level rise and provided a recommendation to policy makers for planning and policy development. The ISB recommended
that long term infrastructure planning and design should include the full range of variability and a higher upper limit
reflecting emerging new research (55 inches by 2100). This recommendation has been echoed in Governor Schwarzenegger's
Executive Order (S-13-08) directing State agencies to plan for sea level rise and climate impacts, the Ocean Protection Council’s
2010 Resolution on Sea Level Rise, and has been widely accepted in policy planning and decision making.

More information is available online:

ISB recommendation on sea level rise and Delta planning (2007):
http://science.calwater.ca.gov/pdf/ish/meeting_082807/ISB_response_to_lIs_sea_level_090707.pdf

Executive Order 5-13-08: http://www.climatechange.ca.gov/publications/EXECUTIVE_ORDER _S-13-08.pdf

Ocean Protection Council’s 2010 Resolution on Sea Level Rise:

http://www.opc.ca.gov/webmaster/ftp/pdf/docs/OPC_SealevelRise_Resolution_Adopted031111.pdf

Evolving Conceptual Models. The Interagency Ecological IR oo rvers

Program (IEP) has been investigating the pelagic organism (open e P e
water fish species) decline (POD) since 2005. Scientific monitoring Sl i = ]
and research by the IEP over time has resulted in evolving concep- p i l'w”, m:"m'”
tual models to explain the POD. The evolving POD conceptual e o o :""’”

models highlight the change in thinking from a classical food web

Invasivesdominate

bt Gt et o Edge & Benthic Fishes, Clams,

and fisheries ecology approach, to species-specific models, to an gt el smallCopepods

Microcystis, Aguatic weeds

ecological regime shift model. The 2070 Pelagic Organism Decline
Workplan and Synthesis of Results explains the evolution of the IEP's
scientificunderstanding of the POD through August 2010. The
report is available online at: http://www.water.ca.gov/iep/docs/FinalP0D2010Workplan12610.pdf
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SCIENCE AND ADAPTIVE MANAGEMENT FOR A CHANGING DELTA

nutrients and pollutants, the toxicity of chemicals in Delta water and sediments, and complex interactions
between tides, flows, salinity, turbidity, and channel geometry. Better levee risk management, subsidence
reduction and reversal, and flood prediction and protection draw fundamentally from science and
engineering. The reliance on strong science throughout the Delta Plan and the need for further science
throughout the implementation of the Plan necessitates ongoing investments and formal methodologies to
develop and apply this knowledge (adaptive management and best available science).

Using science and adaptive management increases the likelihood of success for a given project. Science
and adaptive management apply standardized processes and structures for measuring, monitoring,
assessing, and communicating results of management actions relative to the intended goals and the
guestions being asked. Science and adaptive management are not simply academic exercises; they provide
an approach for using public funds more effectively, efficiently, and economically.

Adaptive Management

Adaptive management is defined in the Delta Reform Act as “a framework and flexible decision making
process for ongoing knowledge acquisition, monitoring, and evaluation leading to continuous
improvements in management planning and implementation of a project to achieve specified objectives”
(Water Code section 85052).

Adaptive management is an approach that allows taking action under uncertain conditions. The approach
requires measurement and evaluation to determine whether a given action achieves intended goals, and if
not, adjustments are made. Future uncertainties create greater urgency for us to implement adaptive
management in the Delta so that, if necessary, management interventions can occur based on new
information (Healey 2008).

Why is science-based adaptive management appropriate to practice in the Delta? Because adaptive
management is a strategy for making decisions and taking actions rather than constantly delaying actions
until more information is available. It allows you to manage, learn, and then manage according to what
you have learned, rather than picking a management strategy and implementing it without regard for
scientific feedback or monitoring. This is especially important in the context of the Delta because in some
instances, competing and uncertain explanations will arise for which management cannot be delayed until
causes are better understood (Healey 2008).

Adaptive management is an approach to resources management that increases the likelihood of success in
obtaining goals in a manner that is both economical and effective because it provides flexibility and
feedback to manage natural resources in the face of often considerable uncertainty regarding management
effects.

The Delta Reform Act requires that ecosystem restoration and water management covered actions include
a science-based, transparent, and formal adaptive management strategy (Water Code section 85308(f)).
The Delta Plan includes a nine-step adaptive management framework that includes three phases: Plan,
Do, and Evaluate and respond. The Council requires that the nine-step adaptive management framework
be used for proposed covered actions involving ecosystem restoration and water management. Where
appropriate, and as information becomes available, the Council will use adaptive management to revise
and update the Delta Plan.

The policy describing how covered actions for ecosystem restoration and water management are expected
to demonstrate compliance with the adaptive management framework is provided in Chapter 3.
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A Nine-step Adaptive Management Framework

Several frameworks for adaptive management have been developed elsewhere and provide the basis for
the Delta Plan’s adaptive management approach (Christensen et al. 1996, Stanford and Poole 1996,
CALFED Bay-Delta Program 2000, Habron 2003, Abal et al. 2005, Healey 2008, Kaplan and Norton
2008, Bay Delta Conservation Plan Independent Science Advisors on Adaptive Management 2009,
Williams et al. 2009). Although differences among various frameworks exist, they generally contain three
broad phases: Plan, Do, and Evaluate and respond. Throughout all three phases of the adaptive
management process, decisions are made by managers, policy makers and/or technical experts; there is no
single decision-making step in the adaptive management framework.

The Council will use the nine-step adaptive management framework in Figure 2-1 to evaluate the use of
adaptive management for proposed covered actions for ecosystem restoration and water management.
This framework and the description of each step are largely derived from Stanford and Poole (1996),
CALFED Bay-Delta Program (2000), Abal et al. (2005), and the Bay Delta Conservation Plan
Independent Science Advisors on Adaptive Management (2009).

Define/

redefine the
problem \ D
(2)

O %
j Establish goals
Adapt bjectives

Communicate Mog:u'ilglé?‘ges
EHEIent objectives &
understanding proposed action(s)

Analyze,
synthesize &
evaluate

Select action(s):
research, pilot, or
or full-scale

Design & Design &
implement implement
monitoring plan = action(s)

Do

Figure 2-1

A Nine-step Adaptive Management Framework for the Delta Plan

The shading represents the three broad phases of adaptive management (Plan, Do, and Evaluate and respond), and the boxes
represent the nine steps within the adaptive management framework. The circular arrow represents the general sequence of
steps. The additional arrows indicate possible next steps for adapting (for example, revising the selected action based on what
has been learned.)
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Ecosystem restoration and water management covered actions should include an adaptive management
plan that considers all nine steps of this framework; however, they need not be rigidly included and
implemented in the order described here. The intent is to build logical and transparent information
exchange and decision points into management actions that increase management options and improve
outcomes, not to add a new layer of inflexible processes and bureaucracy.

Plan

The Plan phase of the adaptive management framework is presented as four steps.

1. Define/Redefine the Problem

The first step of effective adaptive management is to clearly define the problems that will be addressed in
the form of a problem statement. The problem statement should clearly link to program goals and to
specific objectives, which should be developed by proponents in an open and transparent manner. All
problem statements must be based on the best available science (described later in this chapter) and
clearly documented information. Defining a problem commonly requires defining the boundaries of the
problem (for example, its geographic and temporal scales).

2. Establish Goals and Objectives

Clear goals and objectives must be established by proponents of proposed covered actions for ecosystem
restoration and water management and be based on the best available science. Goals are broad statements
that propose general solutions. Objectives are more specific than goals, and are often quantitative, specific
narrative statements of desired outcomes allowing evaluation of how well the objectives are being
achieved.

3. Model Linkages between Objectives and Proposed Action(s)

Models formalize and apply current scientific understanding, develop expectations, assess the likelihood of
success, and identify tradeoffs associated with different management actions. Models can be conceptual,
statistical, physical, decision support, or simulation. Models link the objectives to the proposed actions and
clarify why an intended action is expected to result in meeting its objectives. Models provide a road map for
testing hypotheses through statements that describe the expected outcome of an action.

Both qualitative (conceptual) and quantitative models can effectively link objectives and proposed actions
by illuminating if and how different actions meet specific objectives. Conceptual models are particularly
useful for decision makers, scientists, and the public because they illustrate the most critical cause-and-
effect pathways. Conceptual models provide an articulation of the hypotheses being tested and how
various actions might achieve particular objectives. Conceptual models also help to develop performance
measures, which are qualitative or quantitative information that tracks status and trends toward meeting
objectives. Conceptual models should be used in adaptive management planning because they help
explain how other types of models, research, and actions will be used to explore hypotheses and address
specific existing and anticipated uncertainties.

4. Select and Evaluate Action(s): Research, Pilot, and Full-scale

The process for selecting and evaluating an action or suite of actions to meet objectives includes an
evaluation of the best available science represented in the conceptual model. This evaluation should guide
development of the action:

Level of the action(s) to be taken (research, pilot-scale project, or full-scale project)
Geographical and temporal scale of the action(s)

Degree of confidence in its benefits

Consequences of being wrong

* & o o
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Kissimmee River
Restoration Project

In the 1960s, the Kissimmee River, located in
south-central Florida, was substantially channelized
for flood-control purposes (Toth et al. 1998). In the
1990s, planning began for a 15-year restoration
project. The restoration design included 70 km of
river channel and 104 km? of floodplain—the
largest attempted river restoration project in the
world (Dahm et al. 1995). The project uses an
adaptive management process that provides a
positive example of adaptive management in
practice.

Adaptive research, monitoring, and evaluation
programs were developed to provide a scientific
foundation for fine-tuning each phase of the
restoration effort (Toth et al. 1998). To “model
linkages between objectives and proposed
action(s),” conceptual models were developed to
anticipate the restored Kissimmee River ecosystem,
predict pattems of response for abiotic and biotic
variables, and consider methods and performance
measures for evaluating progress toward restoration
in the river basin (Dahm et al. 1995).

The Kissimmee River Restoration Evaluation
Program (KRREP) provides a practical example of the
“design and implementation of a monitoring plan”
step in adaptive management. The KRREP is a

February 9, 2001, photo of implemented Kissimmee River Restoration
Project showing the backfilled canal, degraded soil area, remnant river
channel, the connector channel, and wetland areas.
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General conceptual model of ecosystem structure and interactions
for the Kissimmee River and floodplain (Dahm et al. 1995)

comprehensive monitoring program designed to evaluate ecosystem responses to the restoration project through compre-

hensive monitoring and assessment of data collected before and after major construction phases (South Florida Water

Management District 2011). When the KRREP observes that changes in the river system after a construction phase do not

achieve the expected result, adaptive management strategies are considered. For more information about the Kissimmee

River Restoration Project, please visit:

http://my.sfwmd.gov/portal/page/portal/xweb%20protecting%20and%20restoring/kissimmee%20river.
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The scale of the action selected should be informed by the certainty of the relevant scientific information,
consider the reversibility of the action, and account for the potential cost of delaying larger-scale actions.
For example, when the best available science cannot predict the outcome of an action with a reasonable
degree of certainty, and irreversible consequences exist for incorrectly predicting the outcomes of an
action, further research or a pilot-scale action is likely more appropriate than a full-scale action, unless the
cost of delaying a larger-scale action is very high (for example, a species of concern goes extinct or urban
water supplies are cut off). In some instances, choosing to take “no action” could be the best selection
(when no foreseen benefit would result from a research, pilot-scale, or full-scale action). Where possible,
the action(s) selected should test cause-and-effect relationships in the conceptual model so that the model
can be adapted using the information learned from implementing the action(s).

Do

The Do phase of adaptive management includes two steps that occur in parallel.

5. Design and Implement Action(s)

The design and implementation of action(s) includes clearly describing specific activities that will occur
under the selected action(s) and how they will link to the monitoring plan. Design includes creating a plan
for implementing the action(s) and monitoring responses from the action(s). The design of the action(s)
should be informed by existing uncertainties, and should be directly linked to meeting the goals and
objectives.

Action(s) should be designed with the entire adaptive management process in mind. This means that the
monitoring and actions are designed with data-collection methods that allow for analysis using statistical
comparisons or other methods of assessment, the duration of implementation covers a time period over
which major change is expected to occur, and “what if” scenarios for when to adapt are thought through
in advance. Simulation models could be a useful tool for assessing these design components. Simulation
models are useful tools for assessing the benefit gained from performing an action more intensely given
the potential time frame for measuring a response. The design step also includes identifying adequate
funding to carry out the action(s) and the associated monitoring and assessment for an appropriate period.

6. Design and Implement Monitoring Plan

A well-designed monitoring plan includes a data-management plan. A data-management plan describes
the process for organizing and clearly documenting observations, including how data are collected; the
methods, quality assurance, and calculations used; the time and space scales of the variables; and accurate
site locations and characteristics. Data management is critical for analyses, syntheses, and evaluations.

A well-designed monitoring plan goes beyond data collection and data management. A monitoring plan
often includes targeted research to answer why certain results are observed and others are not. A
monitoring plan also includes clear communication of the information gathered and current understanding
drawn from this information. A complete monitoring plan includes the following types of monitoring:

Compliance monitoring (required by permits)

Performance monitoring (measuring achievement of targets)

Mechanistic monitoring (testing the understanding of linkages in the conceptual model)
System-level monitoring (holistic and long term)

* & o o

These types of monitoring can measure and communicate various types of information, such as
administrative/inputs (such as dollars awarded and spent or projects funded), compliance/outputs (such as
tons of gravel added or acres exposed to tidal action), and effectiveness/outcomes (such as actual outcome
expected from implementing an action at the local scale, suites of actions at the systemwide scales, and
status and trends assessments). The monitoring plan design must include the development of an integrated
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suite of monitoring metrics that can be integrated and summarized to inform decision makers and the
public as described in step eight, Communicate Current Understanding.

Monitoring plan design requires making tradeoffs between resources spent on monitoring and resources
spent on actions and analyses. To aid in this evaluation of tradeoffs, a rigorous pre-analysis using
simulation models can show the information value of different variables that might be monitored. These
values assessments can then be used to compare the benefits from monitoring certain variables against the
benefit of using resources for other actions.

Implementation of actions and monitoring should be closely coordinated. Before an action is
implemented, initial conditions should be clearly documented to the extent practicable so that a baseline is
established. Baseline data includes characterization of natural variation observed in the examined system
over space and time. For many ecological and hydrological variables, an extensive set of baseline data is
available because of the efforts of the Interagency Ecological Program and repositories of information
such as those available from the U.S. Geological Survey and the California Department of Water
Resources. The implementation of action(s) and monitoring should be executed in a transparent manner
and clearly communicated to the public. Status and trends metrics that compare conditions before and
after action implementation are often good assessment and communication tools.

Evaluate and Respond

The Evaluate and Respond phase of adaptive management includes three key steps.

7. Analyze, Synthesize, and Evaluate

Analysis, synthesis, and evaluation of the action(s) and monitoring are critical for i