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Final Regulation Text
CALIFORNIA CODE OF REGULATIONS
TITLE 23. WATERS.
DIVISION 6. DELTA STEWARDSHIP COUNCIL.
CHAPTER 2. CONSISTENCY WITH REGULATORY POLICIES CONTAINED IN THE DELTA PLAN.
Note: All text is new.
Article 1. Definitions.
Section 5001. Definitions.
As used in this division, the terms listed below shall have the meanings noted:
(a) “Adaptive management” means a framework and flexible decision-making process for ongoing
knowledge acquisition, monitoring, and evaluation leading to continuous improvement in management
planning and implementation of a project to achieve specified objectives.
(b) “Agricultural water management plan” means a plan prepared, adopted, and updated by an
agricultural water supplier pursuant to the Agricultural Water Management Planning Act, Water Code
section 10800 et seq.
(c) “Agricultural water supplier” under the Water Code refers to both agricultural retail water
suppliers and agricultural wholesale water suppliers, but not the California Department of Water
Resources or the United States Bureau of Reclamation, and includes both of the following:
(1)
A water supplier, either publicly or privately owned, providing water to 10,000 or more
irrigated acres, excluding recycled water; and
A water supplier or contractor for water, regardless of the basis of the water right, that
(2)
distributes or sells water for ultimate resale to customers.
(d) “Base Flood” means the flood that has a 1-percent probability of being equaled or exceeded in
any given year (also referred to as the 100-year flood).
(e) “Base Flood Elevation” (BFE) means the water surface elevation associated with the base flood.
(f) “Best available science” means the best scientific information and data for informing
management and policy decisions. Best available science shall be consistent with the guidelines and
criteria found in Appendix 1A.
(g) “Central Valley Flood Protection Board” or “Board” means the Central Valley Flood Protection
Board (formerly The Reclamation Board) of the Resources Agency of the State of California as provided
in Water Code section 8521.
(h) “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. In addition, “achievement” for the purpose of determining
whether a plan, program, or project meets the definition of a "covered action" under section 5001(j) is
further defined as follows:

1-

Final Regulation Text
(1)
“Achieving the coequal goal of providing a more reliable water supply for California”
means all of the following:
(A)
Better matching the state’s demands for reasonable and beneficial uses of
water to the available water supply. This will be done by promoting, improving, investing in, and
implementing projects and programs that improve the resiliency of the state’s water systems, increase
water efficiency and conservation, increase water recycling and use of advanced water technologies,
improve groundwater management, expand storage, and improve Delta conveyance and operations.
The evaluation of progress toward improving reliability will take into account the inherent variability in
water demands and supplies across California;
(B)
Regions that use water from the Delta watershed will reduce their reliance on
this water for reasonable and beneficial uses, and improve regional self-reliance, consistent with existing
water rights and the State’s area-of-origin statutes and Reasonable Use and Public Trust Doctrines. This
will be done by improving, investing in, and implementing local and regional projects and programs that
increase water conservation and efficiency, increase water recycling and use of advanced water
technologies, expand storage, improve groundwater management, and enhance regional coordination
of local and regional water supply development efforts; and
(C)
Water exported from the Delta will more closely match water supplies available
to be exported, based on water year type and consistent with the coequal goal of protecting, restoring,
and enhancing the Delta ecosystem. This will be done by improving conveyance in the Delta and
expanding groundwater and surface storage both north and south of the Delta to optimize diversions in
wet years when more water is available and conflicts with the ecosystem are less likely, and limit
diversions in dry years when conflicts with the ecosystem are more likely. Delta water that is stored in
wet years will be available for water users during dry years, when the limited amount of available water
must remain in the Delta, making water deliveries more predictable and reliable. In addition, these
improvements will decrease the vulnerability of Delta water supplies to disruption by natural disasters,
such as, earthquakes, floods, and levee failures.
(2)
“Achieving the coequal goal of protecting, restoring, and enhancing the Delta
ecosystem” means successfully establishing a resilient, functioning estuary and surrounding terrestrial
landscape capable of supporting viable populations of native resident and migratory species with
diverse and biologically appropriate habitats, functional corridors, and ecosystem processes.
(3)
“Achieving the coequal goals in a manner that protects and enhances the unique
cultural, recreational, natural resource, and agricultural values of the Delta as an evolving place” means
accepting that change, including change associated with achieving the coequal goals, will not cease, but
that the fundamental characteristics and values that contribute to the Delta’s special qualities and that
distinguish it from other places can be preserved and enhanced while accommodating these changes. In
this regard, the following are core strategies for protecting and enhancing the unique values that
distinguish the Delta and make it a special region:
(A) Designate the Delta as a special place worthy of national and state attention;
(B) Plan to protect the Delta’s lands and communities;
(C) Maintain Delta agriculture as a primary land use, a food source, a key economic
sector, and a way of life;
(D) Encourage recreation and tourism that allow visitors to enjoy and appreciate the
Delta and that contribute to its economy;
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(E) Sustain a vital Delta economy that includes a mix of agriculture, tourism, recreation,
related industries and business, and vital components of state and regional
infrastructure; and
(F) Reduce flood and other risks to people, property, and other interests in the Delta.
(i) “Commercial recreational visitor-serving uses” means a land use designation that describes
visitor-serving uses, accommodations, restaurants, and shops, that respect the rural character and
natural environmental setting. These uses also include campgrounds and commercial recreational
facilities.
(j)(1)
“Covered action” means a plan, program, or project that meets all of the following
criteria (which are collectively referred to as covered action screening criteria):
(A)

Is a “project,” as defined pursuant to section 21065 of the Public Resources

(B)

Will occur, in whole or in part, within the boundaries of the Delta or Suisun

(C)

Will be carried out, approved, or funded by the State or a local public agency;

Code;
Marsh;

(D)
Will have a significant impact on achievement of one or both of the coequal
goals or the implementation of government-sponsored flood control programs to reduce risks to people,
property, and State interests in the Delta; and
(E)
Is covered by one or more provisions of the Delta Plan, which for these
purposes, means one or more of the regulatory policies contained in Article 3.
(2)
"Covered action" does not include any plan, program, or project that is exempted pursuant
to Water Code section 85057.5(b).
(3)
A State or local public agency that proposes to carry out, approve, or fund a plan, program,
or project that may be subject to this Chapter must determine whether that proposed plan, program, or
project is a covered action. That determination, which is subject to judicial review, must be reasonable,
made in good faith, and consistent with the Delta Reform Act and this Chapter.
(4)
Nothing in the application of the definition of a “covered action” shall be interpreted to
authorize the abrogation of any vested right whether created by statute or by common law.
(k) “Delta” means the Sacramento-San Joaquin Delta as defined in section 12220 of the Water Code
and the Suisun Marsh, as defined in section 29101 of the Public Resources Code.
(l) “Delta Plan” means the comprehensive, long-term management plan for the Delta to further the
achievement of the coequal goals, as adopted by the Delta Stewardship Council in accordance with the
Sacramento-San Joaquin Delta Reform Act of 2009.
(m) “Designated Floodway” means those floodways, as defined in California Code of Regulations,
Title 23, section 4 (i), under the jurisdiction of the Central Valley Flood Protection Board.
(n) “Encroachment” means any obstruction or physical intrusion by construction of works or
devices, planting or removal of vegetation, or by any means for any purpose, into or otherwise affecting
a floodway or floodplain.
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(o) “Enhancement” or “enhancing,” for purposes of section 5001(h)(2), means improving existing
desirable habitat and natural processes. Enhancement may include, by way of example, flooding the
Yolo Bypass more often to support native species or to expand or better connect existing habitat areas.
Enhancement includes many fish and wildlife management practices, such as managing wetlands for
waterfowl production or shorebird habitat, installing fish screens to reduce entrainment of fish at water
diversions, or removing barriers that block migration of fish to upstream spawning habitats.
(p) “Feasible” means capable of being accomplished in a successful manner within a reasonable
period of time, taking into account economic, environmental, legal, social, and technological factors.
(q) “Floodplain” means any land area susceptible to being inundated by flood waters from any
source.
(r) “Floodplain values and functions” has the same meaning as set forth in 33 Code of Federal
Regulations section 320.4(l)(1).
(s) “Floodproofing” means any combination of structural and nonstructural additions, changes, or
adjustments appropriate for residential structures, which reduce or eliminate risk of flood damage to
real estate, improved real property, or structures with their contents.
(t) “Floodway” means the portion of the floodplain that is effective in carrying flow (that is, the
channel of a river or other watercourse and the adjacent land areas that convey flood waters).
(u) “Government-sponsored flood control program to reduce risks to people, property, and State
interests in the Delta” means any State or federal strategy, project, approval, funding, or other effort
that is intended to reduce the likelihood and/or consequences of flooding of real property and/or
improvements, including risks to people, property, and State interests in the Delta, that is carried out
pursuant to applicable law, including, but not limited to the following:
(1)
(2)
P.L. 77-228);

State Water Resources Law of 1945, Water Code section 12570 et seq.;
Sacramento-San Joaquin River Flood Control Projects (Flood Control Act of 1941,

(3)
Local Plans of Flood Protection prepared pursuant to the Local Flood Protection
Planning Act (Water Code section 8200 et seq.), that are consistent with the Central Valley Flood
Protection Plan pursuant to Water Code section 9612;
(4)

Central Valley Flood Protection Plan (Water Code section 9600 et seq.);

(5)

Subventions Program, Special Projects Program (Water Code section 12300 et seq.);

(6)
Way Bill 1973-Subventions Program, Special Projects Program (Water Code section
12980 et seq.);
(7)
Central Valley Flood Protection Board Authority (California Code of Regulations, Title 23,
Division 1); and
(8)
National Flood Insurance Program (National Flood Insurance Act of 1968, 42 U.S.C. 4001
et seq., P.L. 90-448).
(v) “Nonnative invasive species,” for purposes of section 5009, means species that establish and
reproduce rapidly outside of their native range and may threaten the diversity or abundance of native
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species through competition for resources, predation, parasitism, hybridization with native
populations, introduction of pathogens, or physical or chemical alteration of the invaded habitat.
(w) “Nonproject levee” means a local levee owned or maintained by a local agency or private owner
that is not a project facility under the State Water Resources Law of 1945, Chapter 1 (commencing with
Water Code section 12570) and Chapter 2 (commencing with section 12639 of Part 6 of the Water
Code).
(x) “Project levee” means a federal flood control levee that is a project facility under the State
Water Resources Law of 1945, Chapter 1 (commencing with Water Code section 12570) and Chapter 2
(commencing with section 12639 of Part 6 of the Water Code).
(y) “Proposed action” means a plan, program, or project that meets the covered action screening
criteria listed in section 5001(j)(1)(A) through (D). Proposed action is also a “covered action,” and
therefore subject to compliance with the regulatory policies contained in Articles 2 and 3—if the
proposed action meets the covered action screening criterion listed in section 5001(j)(1)(E).
(z) “Protection” or “protecting,” for purposes of section 5001(h)(2), means preventing harm to the
ecosystem, which could include preventing the conversion of existing habitat, the degradation of water
quality, irretrievable conversion of lands suitable for restoration, or the spread of invasive nonnative
species.
(aa) “Regulated stream” means those streams identified in Table 8.1 of California Code of
Regulations, Title 23, section 112, under the jurisdiction of the Board.
(bb) “Restoration” or “restoring,” for purposes of section 5001(h)(2), has the same meaning as in
Water Code section 85066. Restoration actions may include restoring interconnected habitats within the
Delta and its watershed, restoring more natural Delta flows, or improving ecosystem water quality.
(cc) “Setback levee” means a new levee constructed behind an existing levee which allows for
removal of a portion of the existing levee and creation of additional floodplain connected to the stream.
In the Delta, a “setback levee” may not necessarily result in removal of the existing levee.
(dd)
“Significant impact” for the purpose of determining whether a project meets the
definition of a “covered action” under section 5001(j)(1)(D) means a substantial positive or negative
impact on the achievement of one or both of the coequal goals or the implementation of a governmentsponsored flood control program to reduce risks to people, property, and State interests in the Delta,
that is directly or indirectly caused by a project on its own or when the project’s incremental effect is
considered together with the impacts of other closely related past, present, or reasonably foreseeable
future projects. The following categories of projects will not have a significant impact for this purpose:
(1)
21080(b)(1);

“Ministerial” projects exempted from CEQA, pursuant to Public Resources Code section

(2)
“Emergency” projects exempted from CEQA, pursuant to Public Resources Code section
21080(b)(2) through (4);
(3)
Temporary water transfers of up to one year in duration. This provision shall remain in
effect only through December 31, 2016, and as of January 1, 2017, is repealed, unless the Council acts to
extend the provision prior to that date. The Council contemplates that any extension would be based
upon the California Department of Water Resources’ and the State Water Resources Control Board’s
participation with stakeholders to identify and recommend measures to reduce procedural and
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administrative impediments to water transfers and protect water rights and environmental resources by
December 31, 2016. These recommendations should include measures to address potential issues with
recurring transfers of up to 1 year in duration and improved public notification for proposed water
transfers.;
(4)
Other projects exempted from CEQA, unless there are unusual circumstances indicating
a reasonable possibility that the project will have a significant impact under Water Code section
85057.5(a)(4), as further defined by this section. Examples of unusual circumstances could arise in
connection with, among other things:
(A)
Local government general plan amendments for the purpose of achieving
consistency with the Delta Protection Commission’s Land Use and Resource Management Plan; and
(B)
Small-scale habitat restoration projects, as referred to in CEQA Guidelines,
section 15333 of Title 14 of the California Code of Regulations, proposed in important restoration areas,
but which are inconsistent with the Delta Plan’s policy related to appropriate habitat restoration for a
given land elevation (section 5006 of this Chapter).
(ee) “Urban area” means a developed area in which there are 10,000 residents or more.
(ff) “Urbanizing area” means a developed area or an area outside of a developed area that is
planned or anticipated to have 10,000 residents or more within the next 10 years.
(gg) “Urban water management plan” means a plan prepared, adopted, and updated by an urban
water supplier pursuant to the Urban Water Management Planning Act, Water Code section 10610 et
seq.
(hh) “Urban water supplier” refers to both “urban retail water suppliers” and “urban wholesale
water suppliers”:
(1)
“Urban retail water supplier” means a water supplier, either publicly or privately owned,
that directly provides potable municipal water to more than 3,000 end users or that supplies more than
3,000 acre-feet of potable water annually at retail for municipal purposes.
(2)
“Urban wholesale water supplier” means a water supplier, either publicly or privately
owned, that provides more than 3,000 acre-feet of potable water annually at wholesale for municipal
purposes.
(ii) “Water supplier” refers to both “urban water suppliers” and “agricultural water suppliers,” but
for purposes of section 5003, does not include agricultural water suppliers during the time that they
may be exempted by section 10853 of the Water Code from the requirements of Parts 2.55 and 2.8 of
Division 6 of the Water Code.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85057.5, 85059, 85058, 85066, 85020, 85054, 85052, 85302(g), 85308, 85300,
10608.12, and 10853, Water Code.
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Article 2. Certifications of Consistency
Section 5002. Detailed Findings to Establish Consistency with the Delta Plan.
(a) This policy specifies what must be addressed in a certification of consistency filed by a State or
local public agency with regard to a covered action. This policy only applies after a “proposed action”
has been determined by a State or local public agency to be a covered action because it is covered by
one or more of the regulatory policies contained in Article 3. Inconsistency with this policy may be the
basis for an appeal.
(b) Certifications of consistency must include detailed findings that address each of the following
requirements:
(1)
Covered actions, in order to be consistent with the Delta Plan, must be consistent with
this regulatory policy and with each of the regulatory policies contained in Article 3 implicated by the
covered action. The Delta Stewardship Council acknowledges that in some cases, based upon the nature
of the covered action, full consistency with all relevant regulatory policies may not be feasible. In those
cases, the agency that files the certification of consistency may nevertheless determine that the covered
action is consistent with the Delta Plan because, on whole, that action is consistent with the coequal
goals. That determination must include a clear identification of areas where consistency with relevant
regulatory policies is not feasible, an explanation of the reasons why it is not feasible, and an
explanation of how the covered action nevertheless, on whole, is consistent with the coequal goals. That
determination is subject to review by the Delta Stewardship Council on appeal;
(2)
Covered actions not exempt from CEQA must include applicable feasible mitigation
measures identified in the Delta Plan’s Program Environmental Impact Report (unless the measure(s)
are within the exclusive jurisdiction of an agency other than the agency that files the certification of
consistency), or substitute mitigation measures that the agency that files the certification of consistency
finds are equally or more effective;
(3)
As relevant to the purpose and nature of the project, all covered actions must document
use of best available science;
(4)
Ecosystem restoration and water management covered actions must include adequate
provisions, appropriate to the scope of the covered action, to assure continued implementation of
adaptive management. This requirement shall be satisfied through both of the following:
(A)
An adaptive management plan that describes the approach to be taken
consistent with the adaptive management framework in Appendix 1B; and
(B)
Documentation of access to adequate resources and delineated authority by the
entity responsible for the implementation of the proposed adaptive management process.
(c) A conservation measure proposed to be implemented pursuant to a natural community
conservation plan or a habitat conservation plan that was:
(1)
(2)
16, 2013

Developed by a local government in the Delta; and
Approved and permitted by the California Department of Fish and Wildlife prior to May
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is deemed to be consistent with sections 5005 through 5009 of this Chapter if the certification of
consistency filed with regard to the conservation measure includes a statement confirming the nature of
the conservation measure from the California Department of Fish and Wildlife.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85225, 85225.10, 85020, 85054, 85302(g), and 85308, Water Code.
Article 3. Consistency with the Regulatory Policies Contained in the Delta Plan.
Section 5003. Reduce Reliance on the Delta through Improved Regional Water Self-Reliance.
(a) Water shall not be exported from, transferred through, or used in the Delta if all of the following
apply:
(1)
One or more water suppliers that would receive water as a result of the export, transfer,
or use have failed to adequately contribute to reduced reliance on the Delta and improved regional selfreliance consistent with all of the requirements listed in paragraph (1) of subsection (c);
(2)
(3)
the Delta.

That failure has significantly caused the need for the export, transfer, or use; and
The export, transfer, or use would have a significant adverse environmental impact in

(b)For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action to export water from, transfer water through, or use water in the Delta,
but does not cover any such action unless one or more water suppliers would receive water as a result
of the proposed action.
(c)(1)
Water suppliers that have done all of the following are contributing to reduced reliance
on the Delta and improved regional self-reliance and are therefore consistent with this policy:
(A)
Completed a current Urban or Agricultural Water Management Plan (Plan)
which has been reviewed by the California Department of Water Resources for compliance with the
applicable requirements of Water Code Division 6, Parts 2.55, 2.6, and 2.8;
(B)
Identified, evaluated, and commenced implementation, consistent with the
implementation schedule set forth in the Plan, of all programs and projects included in the Plan that are
locally cost effective and technically feasible which reduce reliance on the Delta; and
(C)
Included in the Plan, commencing in 2015, the expected outcome for
measurable reduction in Delta reliance and improvement in regional self-reliance. The expected
outcome for measurable reduction in Delta reliance and improvement in regional self-reliance shall be
reported in the Plan as the reduction in the amount of water used, or in the percentage of water used,
from the Delta watershed. For the purposes of reporting, water efficiency is considered a new source of
water supply, consistent with Water Code section 1011(a).
(2)
Programs and projects that reduce reliance could include, but are not limited to,
improvements in water use efficiency, water recycling, stormwater capture and use, advanced water
technologies, conjunctive use projects, local and regional water supply and storage projects, and
improved regional coordination of local and regional water supply efforts.
NOTE: Authority cited: Section 85210(i), Water Code.
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Reference: Sections 10608, 10610.2, 10610.4, 10801, 10802, 85001(c), 85004(b), 85020(a), 85020(d),
85020(h), 85021, 85022(d)(1), 85022(d)(5), 85023, 85054, 85300, 85302(d), 85303, and 85304, Water
Code.
Section 5004. Transparency in Water Contracting.
(a) The contracting process for water from the State Water Project and/or the Central Valley
Project must be done in a publicly transparent manner consistent with applicable policies of the
California Department of Water Resources and the Bureau of Reclamation referenced below.
(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers the following:
(1)
With regard to water from the State Water Project, a proposed action to enter into or
amend a water supply or water transfer contract subject to California Department of Water Resources
Guidelines 03-09 and/or 03-10 (each dated July 3, 2003), which are attached as Appendix 2A; and
(2)
With regard to water from the Central Valley Project, a proposed action to enter into or
amend a water supply or water transfer contract subject to section 226 of P.L. 97-293, as amended or
section 3405(a)(2)(B) of the Central Valley Project Improvement Act, Title XXXIV of Public Law 102-575,
as amended, which are attached as Appendix 2B, and Rules and Regulations promulgated by the
Secretary of the Interior to implement these laws.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85021, 85300, and 85302, Water Code.
Section 5005. Delta Flow Objectives.
(a) The State Water Resources Control Board’s Bay Delta Water Quality Control Plan flow objectives
shall be used to determine consistency with the Delta Plan. If and when the flow objectives are revised
by the State Water Resources Control Board, the revised flow objectives shall be used to determine
consistency with the Delta Plan.
(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, the
policy set forth in subsection (a) covers a proposed action that could significantly affect flow in the
Delta.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85054, 85086, 85087, 85300, and 85302, Water Code.
Section 5006. Restore Habitats at Appropriate Elevations.
(a) Habitat restoration must be carried out consistent with Appendix 3, which is Section II of the
Draft Conservation Strategy for Restoration of the Sacramento-San Joaquin Delta Ecological
Management Zone and the Sacramento and San Joaquin Valley Regions (California Department of Fish
and Wildlife 2011). The elevation map attached as Appendix 4 should be used as a guide for determining
appropriate habitat restoration actions based on an area’s elevation. If a proposed habitat restoration
action is not consistent with Appendix 4, the proposal shall provide rationale for the deviation based on
best available science.
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(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action that includes habitat restoration.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85022, 85054, 85300, and 85302, Water Code.
Section 5007. Protect Opportunities to Restore Habitat.
(a) Within the priority habitat restoration areas depicted in Appendix 5, significant adverse impacts
to the opportunity to restore habitat as described in section 5006, must be avoided or mitigated.
(b) Impacts referenced in subsection (a) will be deemed to be avoided or mitigated if the project is
designed and implemented so that it will not preclude or otherwise interfere with the ability to restore
habitat as described in section 5006.
(c) Impacts referenced in subsection (a) shall be mitigated to a point where the impacts have no
significant effect on the opportunity to restore habitat as described in section 5006. Mitigation shall be
determined, in consultation with the California Department of Fish and Wildlife, considering the size of
the area impacted by the covered action and the type and value of habitat that could be restored on
that area, taking into account existing and proposed restoration plans, landscape attributes, the
elevation map shown in Appendix 4, and other relevant information about habitat restoration
opportunities of the area.
(d) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers proposed actions in the priority habitat restoration areas depicted in Appendix 5. It does
not cover proposed actions outside those areas.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85022, 85054, 85300, 85302, and 85305, Water Code.
Section 5008. Expand Floodplains and Riparian Habitats in Levee Projects.
(a) Levee projects must evaluate and where feasible incorporate alternatives, including the use of
setback levees, to increase floodplains and riparian habitats. Evaluation of setback levees in the Delta
shall be required only in the following areas (shown in Appendix 8): (1) The Sacramento River between
Freeport and Walnut Grove, the San Joaquin River from the Delta boundary to Mossdale, Paradise Cut,
Steamboat Slough, Sutter Slough; and the North and South Forks of the Mokelumne River, and (2) Urban
levee improvement projects in the cities of West Sacramento and Sacramento.
(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action to construct new levees or substantially rehabilitate or reconstruct
existing levees.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85022, 85054, 85300, 85302, and 85305, Water Code.
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Section 5009. Avoid Introductions of and Habitat Improvements for Invasive Nonnative Species.
(a) The potential for new introductions of or improved habitat conditions for nonnative invasive
species, striped bass, or bass must be fully considered and avoided or mitigated in a way that
appropriately protects the ecosystem.
(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action that has the reasonable probability of introducing or improving habitat
conditions for nonnative invasive species.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85054, 85300, and 85302, Water Code.
Section 5010. Locate New Urban Development Wisely.
(a) New residential, commercial, and industrial development must be limited to the following areas,
as shown in Appendix 6 and Appendix 7:
(1)
Areas that city or county general plans, as of May 16, 2013, designate for residential,
commercial, and industrial development in cities or their spheres of influence;
(2)
Areas within Contra Costa County’s 2006 voter-approved urban limit line, except no new
residential, commercial, and industrial development may occur on Bethel Island unless it is consistent
with the Contra Costa County general plan effective as of May 16, 2013;
(3)
County; or

Areas within the Mountain House General Plan Community Boundary in San Joaquin

The unincorporated Delta towns of Clarksburg, Courtland, Hood, Locke, Ryde, and
(4)
Walnut Grove.
(b) Notwithstanding subsection (a), new residential, commercial, and industrial development is
permitted outside the areas described in subsection (a) if it is consistent with the land uses designated
in county general plans as of May 16, 2013, and is otherwise consistent with this Chapter.
(c) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers proposed actions that involve new residential, commercial, and industrial development
that is not located within the areas described in subsection (a). In addition, this policy covers any such
action on Bethel Island that is inconsistent with the Contra Costa County general plan effective as of
May 16, 2013. This policy does not cover commercial recreational visitor-serving uses or facilities for
processing of local crops or that provide essential services to local farms, which are otherwise consistent
with this Chapter.
(d) This policy is not intended in any way to alter the concurrent authority of the Delta Protection
Commission to separately regulate development in the Delta’s Primary Zone.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85022, 85300, 85302, and 85305, Water Code.
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Section 5011. Respect Local Land Use When Siting Water or Flood Facilities or Restoring Habitats.
(a) Water management facilities, ecosystem restoration, and flood management infrastructure
must be sited to avoid or reduce conflicts with existing uses or those uses described or depicted in city
and county general plans for their jurisdictions or spheres of influence when feasible, considering
comments from local agencies and the Delta Protection Commission. Plans for ecosystem restoration
must consider sites on existing public lands, when feasible and consistent with a project’s purpose,
before privately owned sites are purchased. Measures to mitigate conflicts with adjacent uses may
include, but are not limited to, buffers to prevent adverse effects on adjacent farmland.
(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers proposed actions that involve the siting of water management facilities, ecosystem
restoration, and flood management infrastructure.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85022, 85054, 85300, and 85305, Water Code.
Section 5012. Prioritization of State Investments in Delta Levees and Risk Reduction.
(a) Prior to the completion and adoption of the updated priorities developed pursuant to Water
Code section 85306, the interim priorities listed below shall, where applicable and to the extent
permitted by law, guide discretionary State investments in Delta flood risk management. Key priorities
for interim funding include emergency preparedness, response, and recovery as described in paragraph
(1), as well as Delta levees funding as described in paragraph (2).
(1)
Delta Emergency Preparedness, Response, and Recovery: Develop and implement
appropriate emergency preparedness, response, and recovery strategies, including those developed by
the Delta Multi-Hazard Task Force pursuant to Water Code section 12994.5.
(2)
Delta Levees Funding: The priorities shown in the following table are meant to guide
budget and funding allocation strategies for levee improvements. The goals for funding priorities are all
important, and it is expected that, over time, the California Department of Water Resources must
balance achievement of those goals. Except on islands planned for ecosystem restoration, improvement
of nonproject Delta levees to the Hazard Mitigation Plan (HMP) standard may be funded without
justification of the benefits. Improvements to a standard above HMP, such as that set by the U.S. Army
Corps of Engineers under Public Law 84-99, may be funded as befits the benefits to be provided,
consistent with the California Department of Water Resources’ current practices and any future adopted
investment strategy.
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Priorities for State Investment in Delta Integrated Flood Management
Categories of Benefit Analysis

Goals

Localized Flood Protection

Levee Network

Ecosystem Conservation

1

Protect existing urban and
adjacent urbanizing areas by
providing 200-year flood
protection.

Protect water quality and
water supply conveyance in
the Delta, especially levees
that protect freshwater
aqueducts and the primary
channels that carry fresh
water through the Delta.

Protect existing and provide
for a net increase in channelmargin habitat.

2

Protect small communities
and critical infrastructure of
statewide importance
(located outside of urban
areas).

Protect flood water
conveyance in and through
the Delta to a level consistent
with the State Plan of Flood
Control for project levees.

Protect existing and provide
for net enhancement of
floodplain habitat.

3

Protect agriculture and local
working landscapes.

Protect cultural, historic,
aesthetic, and recreational
resources (Delta as Place).

Protect existing and provide
for net enhancement of
wetlands.

(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action that involves discretionary State investments in Delta flood risk
management, including levee operations, maintenance, and improvements. Nothing in this policy
establishes or otherwise changes existing levee standards.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85300, 85305, and 85306, Water Code.
Section 5013. Require Flood Protection for Residential Development in Rural Areas.
(a) New residential development of five or more parcels shall be protected through floodproofing
to a level 12 inches above the 100-year base flood elevation, plus sufficient additional elevation to
protect against a 55-inch rise in sea level at the Golden Gate, unless the development is located within:
(1)
Areas that city or county general plans, as of May 16, 2013, designate for development
in cities or their spheres of influence;
(2)

Areas within Contra Costa County’s 2006 voter-approved urban limit line, except Bethel

Island;
(3)
County; or

Areas within the Mountain House General Plan Community Boundary in San Joaquin

(4)
The unincorporated Delta towns of Clarksburg, Courtland, Hood, Locke, Ryde, and
Walnut Grove, as shown in Appendix 7.
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(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action that involves new residential development of five or more parcels that is
not located within the areas described in subsection (a).
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85300, 85305, and 85306, Water Code.
Section 5014. Protect Floodways.
(a) No encroachment shall be allowed or constructed in a floodway, unless it can be demonstrated
by appropriate analysis that the encroachment will not unduly impede the free flow of water in the
floodway or jeopardize public safety.
(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action that would encroach in a floodway that is not either a designated
floodway or regulated stream.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85020, 85300, 85302, and 85305, Water Code.
Section 5015. Floodplain Protection.
(a) No encroachment shall be allowed or constructed in any of the following floodplains unless it
can be demonstrated by appropriate analysis that the encroachment will not have a significant adverse
impact on floodplain values and functions:
(1)

The Yolo Bypass within the Delta;

(2)
The Cosumnes River-Mokelumne River Confluence, as defined by the North Delta Flood
Control and Ecosystem Restoration Project (McCormack-Williamson), or as modified in the future by the
California Department of Water Resources or the U.S. Army Corps of Engineers (California Department
of Water Resources 2010); and
(3)
The Lower San Joaquin River Floodplain Bypass area, located on the Lower San Joaquin
River upstream of Stockton immediately southwest of Paradise Cut on lands both upstream and
downstream of the Interstate 5 crossing. This area is described in the Lower San Joaquin River
Floodplain Bypass Proposal, submitted to the California Department of Water Resources by the
partnership of the South Delta Water Agency, the River Islands Development Company, Reclamation
District 2062, San Joaquin Resource Conservation District, American Rivers, the American Lands
Conservancy, and the Natural Resources Defense Council, March 2011. This area may be modified in the
future through the completion of this project.
(b) For purposes of Water Code section 85057.5(a)(3) and section 5001(j)(1)(E) of this Chapter, this
policy covers a proposed action that would encroach in any of the floodplain areas described in
subsection (a).
(c) This policy is not intended to exempt any activities in any of the areas described in subsection
(a) from applicable regulations and requirements of the Central Valley Flood Protection Board.
NOTE: Authority cited: Section 85210(i), Water Code.
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Reference: Sections 85020, 85300, 85302, and 85305, Water Code.
Article 4. General Provisions.
Section 5016. Miscellaneous Provisions.
(a) The provisions in this Chapter are not intended and shall not be construed as authorizing the
Delta Stewardship Council or any entity to exercise its power in a manner that will take or damage
private property for public use without the payment of just compensation.
(b) The provisions in this Chapter are not intended to affect the rights of any owner of property
under the Constitutions of the State of California or the United States.
(c) The provisions in this Chapter shall not increase the State’s flood liability.
NOTE: Authority cited: Section 85210(i), Water Code.
Reference: Sections 85032(j) and 85057.5(d), Water Code.
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Appendix 1A
Best Available Science

Note: All content of this appendix is newly adopted.

Best Available Science
The Delta Reform Act requires the Council to make use of the best available science in implementing the
Delta Plan. Best available science is specific to the decision being made and the time frame available for
making that decision. Best available science is developed and presented in a transparent manner
consistent with the scientific process (Sullivan et al. 2006), including clear statements of assumptions, the
use of conceptual models, description of methods used, and presentation of summary conclusions.
Sources of data used are cited and analytical tools used in analyses and syntheses are identified. Best
available science changes over time, and decisions may need to be revisited as new scientific information
becomes available. Ultimately, best available science requires scientists to use the best information and
data to assist management and policy decisions. The processes and information used should be clearly
documented and effectively communicated to foster improved understanding and decision making.

Steps for Achieving the Best Science
Science consistent with the scientific process includes the following elements:
♦
♦
♦
♦
♦

Well-stated objectives
A clear conceptual or mathematical model
A good experimental design with standardized methods for data collection
Statistical rigor and sound logic for analysis and interpretation
Clear documentation of methods, results, and conclusions

The best science is understandable; it clearly outlines assumptions and limitations. The best science is also
reputable; it has undergone peer review conducted by active experts in the applicable field(s) of study.
Scientific peer review addresses the validity of the methods used, the adequacy of the methods and study
design in addressing study objectives, the adequacy of the interpretation of results, whether the conclusions
are supported by the results, and whether the findings advance scientific knowledge (Sullivan et al. 2006).
There are several sources of scientific information and tradeoffs associated with each (Sullivan et al.
2006, Ryder et al. 2010). The primary sources of scientific information, in a generalized ranking of most
to least scientific credibility for informing management decisions, include the following:
♦

Independently peer-reviewed publications including scientific journal publications and books
(most desirable)

♦

Other scientific reports and publications

♦

Science expert opinion

♦

Traditional knowledge

Each of these sources of scientific information may be the best available at a given time and contain
varying levels of understanding and uncertainty. These limitations should be clearly documented when
scientific information is used as the basis for decisions.

Guidelines and Criteria
There have been several efforts to develop criteria for defining and assessing best available science. In
2004, the National Research Council Committee on Defining the Best Scientific Information Available for
Fisheries Management prepared a report (National Research Council Report) that concluded guidelines and
criteria must be defined in order to apply best available science in natural resource management (National
Research Council 2004). Major findings and recommendations included establishing procedural and
implementation guidelines to govern the production and use of scientific information. The guidelines were
based on six broad criteria: relevance, inclusiveness, objectivity, transparency and openness, timeliness, and
peer review.
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Best available science for proposed covered actions and for use in the Delta Plan should be consistent
with the guidelines and criteria in Table 1A-1. These criteria were adapted from criteria developed by the
National Research Council. Proponents of covered actions should document their scientific rationale for
applying the criteria in Table 1A-1 (i.e., the format used in a scientific grant proposal).

Table 1A-1

Criteria for Best Available Science
Criteria

Description

Relevance

Scientific information used should be germane to the Delta ecosystem and/or biological and
physical components (and/or process) affected by the proposed decisions. Analogous information
from a different region but applicable to the Delta ecosystem and/or biological and physical
components may be the most relevant when Delta-specific scientific information is nonexistent or
insufficient. The quality and relevance of the data and information used shall be clearly addressed.

Inclusiveness

Scientific information used shall incorporate a thorough review of relevant information and
analyses across relevant disciplines. Many analysis tools are available to the scientific community
(e.g., search engines and citation indices).a

Objectivity

Data collection and analyses considered shall meet the standards of the scientific method and be
void of nonscientific influences and considerations.

Transparency
and openness

The sources and methods used for analyzing the science (including scientific and engineering
models) used shall be clearly identified. The opportunity for public comment on the use of science
in proposed covered actions is recommended. Limitations of research used shall be clearly
identified and explained. If a range of uncertainty is associated with the data and information used,
a mechanism for communicating uncertainty shall be employed.

Timeliness

Timeliness has two main elements: (1) data collection shall occur in a manner sufficient for
adequate analyses before a management decision is needed, and (2) scientific information used
shall be applicable to current situations. Timeliness also means that results from scientific studies
and monitoring may be brought forward before the study is complete to address management
needsc. In these instances, it is necessary that the uncertainties, limitations, and risks associated
with preliminary results are clearly documented.

Peer review

The quality of the science used will be measured by the extent and quality of the review process.
Independent external scientific review of the science is most important because it ensures
scientific objectivity and validity. The following criteria represent a desirable peer review processe.
Coordination of Peer Review. Independent peer review shall be coordinated by entities and/or
individuals that (1) are not a member of the independent external review team/panel and (2) have
had no direct involvement in the particular actions under review.
Independent External Reviewers. A qualified independent external reviewer embodies the
following qualities: (1) has no conflict of interest with the outcome of the decision being made,
(2) can perform the review free of persuasion by others, (3) has demonstrable competence in the
subject as evidenced by formal training or experience, (4) is willing to utilize his or her scientific
expertise to reach objective conclusions that may be incongruent with his or her personal biases,
and (5) is willing to identify the costs and benefits of ecological and social alternative decisions.
When to Conduct Peer Review. Independent scientific peer review shall be applied formally to
proposed projects and initial draft plans, in writing after official draft plans or policies are released
to the public, and to final released plans. Formal peer review should also be applied to outcomes
and products of projects as appropriate.

a.
b.
c.
d.
e.

McGarvey 2007
National Research Council 2004, Sullivan et al. 2006
National Research Council 2004
Meffe et al. 1998
Adapted from Meffe et al. 1998

It is recognized that differences exist among the accepted standards of peer review for various fields of
study and professional communities. When applying the criteria for best available science in Table 1A-1,
the Council recognizes that the level of peer review for supporting materials and technical information
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(such as scientific studies, model results, and documents) included in the documentation for a proposed
covered action is variable and relative to the scale, scope, and nature of the proposed covered action. The
Council understands that varying levels of peer review may be commonly accepted in various fields of
study and professional communities.
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Appendix 1B
Adaptive Management

Note: All content of this appendix is newly adopted.

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 can be applied at a program, plan or project level.
Adaptive management is a strategy that provides for making management decisions under uncertain
conditions using the best available science rather than repeatedly delaying action until more information
is available. Adaptive management allows for continuous learning resulting in management decisions
based on what was learned, rather than adopting a management strategy and implementing it without
regard for scientific feedback or monitoring. 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.
To be effective, governance to support and implement adaptive management in the Delta must be flexible
and have the capability to make timely changes to policies and practices in response to what is learned
over time (e.g., the Delta Plan adaptive management approach described in Chapter 2). Governance for
adaptive management should provide a decision-making structure that fosters communication among
scientific experts, independent scientific reviewers, the relevant decision making authorities (e.g., state
and federal fisheries agencies on issues related to aquatic ecosystem restoration) and a balanced approach
to the involvement of interested stakeholders.

A Three-phase and Nine-step Adaptive Management Framework
The Council will use the three-phase and nine-step adaptive management framework in Figure 1B-1 that
is described in detail below. The Council will use this framework to evaluate the usefulness of adaptive
management for reviewing proposed covered actions involving ecosystem restoration and water
management along with developing, implementing, and updating the Delta Plan (See Chapter 2).
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 and should not be used as a means to prevent action, but rather as
a tool to enhance decision making. The intent is to build logical and clear information exchange and
decision points into management actions that increase options and improve outcomes. In developing an
adaptive management plan, the best available science should be used to inform the various steps of the
adaptive management process.
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Figure 1B-1

A Nine-step Adaptive Management Framework
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). 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).

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 manner. The boundaries of the
problem (e.g., its geographic and temporal scales) should be defined in the problem statement.

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 (See GP 1 in Chapter 2).
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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-andeffect 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.
Recent conceptual models developed specifically for the Delta include comprehensive models developed
as part of the Delta Regional Ecosystem Restoration Implementation Plan (DRERIP). The DRERIP
models were designed to aid in the identification and evaluation of ecosystem restoration actions in the
Delta, and include both ecosystem models (processes, habitats, and stressors) and species life history
models. Another set of conceptual models was developed to plan the IEP's Pelagic Organism Decline
(POD) investigations and to synthesize the POD results into "stories" about what may have happened to
cause the rapid decline of multiple open-water fish species.

4. Select Action(s) (Research, Pilot, or Full-scale) and Develop Performance Measures
The process for selecting an action or several 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. Consideration should be given to the following:
♦
♦
♦
♦

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 the benefits
Consequences of being wrong

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).
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Performance measures derive from goals and objectives, and help to address the status and trends of
progress toward achieving the goals and objectives. Performance measures can be placed in three
general classes:
♦

Administrative: performance measures that describe decisions made by policy makers and
managers to finalize plans or approve resources (funds, personnel, projects) for implementation of
a program or group of related programs

♦

Output (also known as driver): performance measures that evaluate factors that may be
influencing outcomes and include on-the-ground implementation and management actions

♦

Outcome: performance measures that evaluate ecosystem responses to management actions or
natural outputs

The distinction between performance measure types is not rigid. In some cases, an outcome performance
measure for one purpose may become an output performance measure for another purpose.
Development of informative performance measures is a challenging task. Performance measures must be
designed to capture important trends and to address whether specific actions are producing expected
results. Performance measures are selected based on the conceptual model. In addition the monitoring
plan should be designed so that the information collected supports performance measure analysis
and reporting.
Efforts to develop performance measures in complex and large-scale systems with many ecosystem types
like the Delta are commonly multi-year endeavors; however, initial performance measures provide value
for initial assessments of progress made in the interim. The process for developing performance measures
should address the rationale for each performance measure, metrics, method for analysis, baseline and
reference conditions, expected outcomes, timeline for evaluation, and a communication/visualization
element. The development of performance measures should be informed by the best available science and
involve key stakeholders.

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) include 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 resulting 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.

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:
♦
♦

Compliance monitoring (required by permits)
Performance monitoring with pre-project monitoring (measuring achievement of targets)
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Mechanistic monitoring with concurrent targeted research (testing the understanding of linkages
in the conceptual model)
♦ System-level monitoring (holistic, integrative and long term)
♦

These types of monitoring can measure and communicate various types of information, including
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 system-wide scales, and
status and trends assessments). The monitoring plan design must include the development 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 practical 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 clearly executed and
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 improving current
understanding. Analysis and synthesis should incorporate information on how conditions have changed,
expectedly and unexpectedly, as a result of implementing the action(s). Because measurable change might
not occur on short timescales, evaluations should also examine whether actions prevented further
deteriorating conditions that would have occurred if no actions were taken. The evaluation should
examine whether performance measures indicate that one or more of the objectives have been met as a
result of the implemented action(s), and if so, why. If an objective is not met, the potential reasons why it
was not met should be clearly identified and communicated. Analyses should be cumulative. As each
year’s data becomes available, analyses should assess whether the probability of the desired outcome has
changed and, if so, how this affects decisions about the action. The results of the analysis, synthesis, and
evaluation step could be published in technical peer-reviewed papers and reports for the purpose of
external review, disclosure, and accessibility where results warrant this level of communication. Scientists
and technical experts will be critical for carrying out this step.

8. Communicate Current Understanding
Communication of current understanding gained through analysis, synthesis, and evaluation of
implemented action(s) and monitoring is a key step for informing and equipping policy makers,
managers, stakeholders, and the public to appropriately respond and adapt. This step spans the Do and the
Evaluate and respond phase of adaptive management because the communication of current
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understanding and related recommendations for change requires both policy and technical expertise. The
information communicated should be technically sound, well synthesized, and translated into formats
conducive to informing a nontechnical audience (e.g., a report card format or a general science outlet such
as a newsletter). The information should then be disseminated to those directly involved in the adaptive
management process for the plan, program, or project and to those interested in the outcome of the action.
Technical staff and decision makers should be regularly involved in the exchange of information as data
are analyzed and synthesized. Communication should be ongoing and occur at appropriate intervals at
which an improved understanding could help refine other steps of the adaptive management framework.
The key to successful communication is a skilled and dedicated interdisciplinary person or team who
understands the technical information learned, the functional needs of the decision makers, and how to
best transmit this information. Communication should utilize various media (e.g., web-based materials,
social media, outreach opportunities, public forums, etc.) and strive to meet the goals of transparency
and clarity.

9. Adapt
Proponents of covered actions for ecosystem restoration and water management should be engaged
and prepared to adapt to changes in current understanding and changes in current conditions
(e.g., environmental or socio-economic). Informed and equipped with new results and understanding,
decision makers should reexamine the other steps of the adaptive management framework and revise
these steps where current understanding suggests doing so. Possible next steps could include redefining
the problem statement, amending goals and objectives, altering the conceptual model, or selecting an
alternative action for design and implementation. Also, decisions to adapt might be needed at various time
intervals for the same adaptive management experiment. For example, decisions might need to be made
daily (e.g., Delta water operations), yearly (e.g., implementation of landscape-scale restoration), or
decadal (adaptive management of landscape-scaled restoration design).
Knowing when to adapt is not always obvious. Adaptive management actions should have a planned time
frame that includes when to adapt (based on understandings of the system and its uncertainties), and that
time frame should be abandoned only if the results show that the action is doing more harm than good or
the anticipated benefit is not noted within a reasonable timeframe beyond what was expected. In general,
one year’s results, however anomalous, are seldom enough to demonstrate that the action should be
subject to adaptive measures. Furthermore, when the analysis, synthesis, and evaluation of information
learned from implementing an action indicates that no benefit results from the undertaken action,
resources should no longer be spent on that action no matter how popular the action might be.
Decisions made within the adaptive management process for ecosystem restoration and water
management actions should be made by decision makers for the entity responsible for implementing
adaptive management. Adaptive management decisions relevant to revising and updating the Delta Plan
will be made by the Council.
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Appendix 2A
Transparency in Water Contracting: Water from the SWP

Note: All content of this appendix is newly adopted.

..
RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

NO TIC E TO
ST AT E WATER PR OJ EC T CO NT RA CT OR S
NUMBER:

03-09

.!
I

The Department of Wate r Resources is issuing the follow
ing guidelines prepared in
connection with the Settlement Agreement, dated May 5,
2003, reached in Planning and
Conservation League eta/. v. Department of Water Reso
urces, 83 Cal. App. 4th 892 (2000).
Thes e guidelines are effective upon the superior court's
approval of the Settlement
Agre emen t on May 20, 2003.

1.

Purpose: The purpose of these guidelines is to describe
the process for DWR 's
review of proposed permanent transfers of State Water Proje
ct Annual
Table A Amounts and, by so doing, provide disclosure to
SWP contractors and to the
public of DWR's process and policy for approving permanen
t transfer of SWP Annual
Table A Amounts. Such disclosure should assist contractor
s in developing their
trans fer proposals and obtaining DWR review expeditious
ly, and assist the public in
participating in that review.

2.

Coverage: These guidelines will apply to DWR's approval
of proposed permanent
transfers of water among existing SWP contractors and,
if and when appropriate, to
proposed permanent transfers of water from an existing
SWP contractor to a new
SWP contractor.

3.

Interpretation: These guidelines are in furtherance of the
State policy in favor of
voluntary water transfers and shall be interpreted consistent
with the law, including but
not limited to Wate r Code Section 109, the Burns-Porter
Act, the Central Valley
Project Act, the California Environmental Quality Act, area
of origin laws, the public
trust doctrine, and with existing contracts and bond coven
ants. These guidelines
are not intended to change or augment existing law.

4.

Revisions: Revisions may be made to these guidelines
as necessary to meet
changed circumstances, changes in the law or long-term
wate r supply contracts, or to
address conditions unanticipated when the guidelines are
adopted. Revisions shall be
in accordance with the Se.ttlement Agreement.
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5.

Distribution: The transfer guidelines shall be published by DWR in the
next available
edition of Bulletin 132, and also as part of the biennial disclosure of SWP
reliability as
described in the Settlement Agreement.

6.

Contract Amendment: Permanent transfers of SWP water are accomplished
by
amendment of each participating contractor's long-term water supply contra
ct. The
amendment consists of amending the Table A upwards for a buying contra
ctor and
downwards for a selling contractor. The amendment shall be in conformity
with all
provisions of the long-term water supply contracts, applicable laws, and
bond
covenants. Other issues to be addressed in the contract amendment will
be subject to
negotiation among DWR and the two participating contractors. The negoti
ations will
be conducted in public, pursuant to the Settlement Agreement and Notice
to State
Water Project Contractors Number 03-10.

7.

Financial Issues: The purchasing contractor must demonstrate to DWR's
satisfaction that it has the financial ability to assume payments associated
with the
transferred water. If the purchasing entity was not a SWP contractor as
of 2001, ·
special financial requirements pertain as described below, as well as additio
nal
qualifications.

8.

Compliance with CEQA: Consistent with CEQA, the State's policy to preser
ve and
enhance environmental quality will guide DWR's consideration of transfe
r proposals
(Public Resources Code Section 21000). Identification of the appropriate
lead agency
will be based on CEQA, the CEQA Guidelines, and applicable case law,
including
PCL v. DWR. CEQA requires the lead agency at a minimum to addres
s the feasible
alternatives to the proposed transfer and its potentially significant enviro
nmental
impacts (1) in the selling contractor's service area; (2) in the buying contra
ctor's
service area; (3) on SWP facilities and operations; and (4) on the Delta
and areas of
origin and other regions as appropriate. Impacts that may occur outsid
e of the
transferring SWP contractors' service areas and on fish and wildlife shall
be included
in the environmental analysis. DWR will not approve a transfer proposal
until CEQA
compliance is completed. The lead agency shall consult with responsible
and trustee
agencies and affected cities and counties and, when DWR is not the lead
agency,
shall provide an administrative draft of the draft EIR or Initial Study/Negat
ive
Declaration to DWR prior to the public review period. A descriptive narrati
ve must
accompany a checklist, if a checklist is used. The lead agency shall condu
ct a public
hearing on the EIR during the public comment period and notify DWR's
State Water
Project Analysis Office of the time and place of such hearing in addition
to other notice
required by law.
·

9.

Place of Use: The purchasing contractor must identify the place and purpos
e of use
of the purchased water, including the reasonable and beneficial use of
the water.
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Typically, this information would be included in the environmental docum
entation.
If a specific transfer proposal does not fit precisely into any of the alterna
tives listed
below, DWR will use the principles described in these Guidelines to define
the process
to be followed. The information to be provided under this paragraph is
in addition to
the CEQA information described in Paragraph 8 of these guidelines.
a.

If the place of use is within the contractor's service area, the contractor
should
disclose the purpose of the transferred water, such as wheth er the water
is
being acquired for a specific development project, to, enhance overall water
supply reliability in the contractor's service area, or some other purpos
e. If the
transferred water is for a municipal purpose, the contractor should state
whether the transfer is consistent with its own Urban Water Manag ement
Plan
or that of its memb er unit(s) receiving the water.

b.

If the place of use is outside the contractor's service area, but within the
SWP
authorized place of use, and service is to be provided by an existing SWP
contractor, then, in addition to Paragraph 9(a) above, the contractor should
provide DWR with copies of LAFCO approval and consent of the water
agency
with authority to serve that area, if any. In some instances, DWR's separa
te
consent is required for annexations in addition to the approval for the transfe
r.

c.

If the place of use is outside the SWP authorized place of use and service
is
to be provided by an existing SWP -contractor, the contractor should provid
e
information in Paragraph 9{a) and 9(b). Prior to approving the transfer,
DWR
will consider project delivery capability, demands for water supply from
the
SWP, and the impact, if any, of the proposed transfer on such demand.
If DWR
approves the transfer, DWR will petition State Water Resources Contro
l Board
for approval of expansion of authorized place of use. Water will not be
delivered until the place of use has been approved by the SWRCB and
will be
delivered in compliance with any terms imposed by the SWRCB.

d.

If the place of use is outside the SWP authorized place of use and service
is
not to be provided by an existing SWP contractor, DWR will consider the
transfer proposal as a proposal to become a new SWP contractor. Prior
to
adding a new SWP contractor, DWR will consider project delivery capab
ility,
demands for water supply from the SWP, and the impact, if any, of the
proposed transfer on such demand. DWR will consult with existing SWP
contractors regarding their water supply needs and the proposed transfe
r. In
addition to the information in Paragraph 9(a), 9(b), and 9(c), the new contra
ctor
should provide information similar to that provided by the original SWP
contractors in the 1960's Bulletin 119 feasibility report addressing hydrol
ogy,
demand for water supply, population growth, financial feasibility, etc.
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DWR will evaluate these issues independently and ordinarily
will act as lead agency for
CEQ A purposes. In addition, issues such as area of origin
claims, priorities,
environmental impacts and use of water will be addressed.
The selling contractor may
not be released from financial obligations. The contract will
be subject to a CCP 860
validation action initiated by the new contractor. If DWR
approves the transfer, DWR
will petition the SWRCB for approval of expansion of autho
rized place of use. Wate r
will not be delivered until the place of use has been appro
ved by the SWRCB and will
be delivered in compliance with any terms imposed by the
SWRCB.
10.

DWR Discretion: Consistent with the long-term water suppl
y contract provisions,
CEQA, and other provisions of law, DWR has discretion
to approve or deny transfers.
DWR 's exercise of discretion will incorporate the following
principles:
a.

As required by CEQA, DWR as an agency with statewide
authority will
implement feasible mitigation measures for any significant
environmental
impacts resulting from a transfer if such impacts and their
mitigation are not
addressed by other public agencies and are within DWR's
jurisdiction.

b.

DWR will invoke "overriding considerations" in approving
a transfer only as
authorized by law, including but not limited to CEQA, and,
to the extent
applicable, the public trust doctrine and area of origin laws.

If you have any questions or need further information, pleas
e contact Dan Flory, Chief
of DWR 's State Water Project Analysis Office, at (916) 653-4
313 or Nancy Quan of his staff
at (916) 653-0190.
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The Department of Wat er Rlo urc es is issu
ing the following guidelines prepared in
connection with the Settlement Agr ement,
dated May 5, 2003, reached in Planning and
'I

Conservation League et a/. v. Depa \ ment of Wat
er Resources, 83 Cal. App.
The se guidelines are

4th 892 (2000).
effective upon the superior court's approval
of
the
Sett
leme
nt
Agre eme nt on May 20,2 003 .
'
1

1.

Policy: Given the importanc~'of the State Wat
er Project to the State of California, and
the key role that the long-ter water supply
contracts play in the administration of the
SWP, DWR agrees that publi review of sign
ificant changes to these contracts is
beneficial and in the public in ,erest.

2.

T es of Activities to be Covered: Project-wide
contract amendments {i.e., contracts
with substantially similar term intended to
be offered to all long-term SW P
Contractors) and contract am ndments to tran
sfer Table A amounts between existing
SW P contractors will not be o ered to the cont
ractors for execution unless DW R has
first complied with the public articipation proc
ess as described in Paragraphs {3), (4),
(5), and (6).
'

3.

The Pub_lic Participation Proc~ss:

I

1) Negotiations will be

condu~ted in public.

2) The public will be provided\ with advance
notice of the time and place of the
negotiations.
'·
·
3) The public will be provided \the opportunity
to observe negotiations and
comment in each negotiati~g session.

4.

I'

Timing of Public Participation:t'Public participa
tion ordinarily will precede the
formulation of the project des c iption in the
California Environmental Quality Act
process in order to assure tha the public part
icipation is meaningful. Whe n DWR is a
responsible agency, (e.g., wh~n existing SWP
contractors agree to transfer Table A
amounts between themselves), the public part
icipation will be scheduled to facilitate
coordination with the lead age cy's CEQA proc
ess.
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5.

Activities That Will Not Be Subject to
Public Participation: Informal discuss
ions
prior to exchange of formal drafts and
discussion of topics that are authorized
to be kept confidential by law will not
be subject to the public participation
process.
6.
Contract Amendments Resulting Fro
m litigation: If litigation has been form
ally
initiated, and settlement negotiation
s result in a proposal to adopt project
-wid
e
amendments to settle the litigation,
all proposed contract amendments sha
ll be
subject to the public participation pro
cess before they are approved by DW
R.
Notices of public negotiations will be
put on the DWR website.
If you have any questions or need furt
her information, please contact Dan
Flory,
Chi ef of DWR's State Water Project
Analysis Office, at (916) 653-4313, or
Nan
cy Quan of his
staff at (916) 653-0190.
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Appendix 2B
Transparency in Water Contracting: Water from the CVP

Note: All content of this appendix is newly adopted.

Public Law 97-293
Title II, Reclamation Reform Act of 1982
Section 226: Public Participation

SEC. 226: Public Participation
Section 9 ofthe Reclamation Project Act of 1939 (43 U.S.C. 485h) is amended by
adding at the end the following new subsection:
"(f) No less than sixty days before entering into or amending any repayment
contract or any contract for the delivery of irrigation water (except any contract
for the delivery of surplus or interim irrigation water whose duration is for one
year or less) the Secretary shall"(1) publish notice of the proposed contract or amendment in newspapers of
general circulation in the affected area and shall make reasonable efforts to
otherwise notify interested parties which may be affected by such contract
or amendment, together with information indicating to whom comments or
inquiries concerning the proposed actions can be addressed; and
"(2) provide an opportunity for submission of written data, views and
arguments, and shall consider all substantive comments so received."

Title 34, Public Law 102-575
Central Valley Project Improvemen t Act
Section 3405.
Water Transfers, Improved Water Management
and Conservation
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Tbe Law

Section 3405. Water Transfers, Improved Water Management &
Conservation
(a) Water Transfers.--In order to assist California urban areas, agricultural water users,
and others in meeting their future water needs, subject to tbe conditions and
requirements of this subsection, all individuals or districts who receive Central Valley
Project water under water service or repayment contracts, water rights settlement
contracts or exchange contracts entered into prior to or after the date of enactment of
this title are authorized to transfer all or a portion of the water subject to such contract
to any other California water user or water agency, State or Federal agency, Indian
Tribe, or private non-profit organization for project purposes or any purpose
recognized as beneficial under applicable State law. Except as provided herein, the
terms of such transfers shall be set by mutual agreement between the transferee and
the transferor.
(1) Conditions for Transfers.--All transfers to Central Valley Project water
authorized by this subsection shall be subject to review and approval by
the Secretary under the conditions specified in this subsection. Transfers
involving more than 20 percent of the Central Valley Project water subject
to long-term contract within any contracting district or agency shall also
be subject to review and approval by such district or agency under the
conditions specified in this subsection:
(A) No transfer to combination of transfers authorized by this
subsection shall exceed, in any year, the average annual
quantity of water under contract actually delivered to the
contracting district or agency during the last three years of
normal water delivery prior to the date of enactment oftbis
title.
(B) All water under the contract which is transferred under
authority of this subsection to any district or agency which is
not a Central Valley Project contractor at the time of
enactment of this title shall, if used for irrigation purposes, be
repaid at the greater of the full-cost or cost of service rates,
or, if the water is used for municipal and industrial purposes,
at the greater of the cost of service or municipal and industrial
rates.
(C) No transfers authorized by this subsection shall be
approved unless the transfer is between a willing buyer and a
willing seller under such terms and conditions as may be
mutually agreed upon.
(D) No transfer authorized by this subsection shall be
approved unless the transfer is consistent with State law,

http://www.usbr.gov/mp/cvpia/3405a/3405a.html
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including but not limited to provisions of the California
Environmental Quality Act.
(E) All transfers authorized by this subsection shaH be
deemed a beneficial use of water by the transferor for the
purposes of section 8 of the Act of June 17, 1902, 32 Stat.
390, 43 U.S.C. 372.
(F) All transfers entered into pursuant to this subsection for
uses outside the Central Valley Project service area shall be
subject to a right of first refusal on the same terms and
conditions by entities within the Central Valley Project
service area. The right of first refusal must be exercised
within ninety days from the date that notice is provided of the
proposed transfer. Should an entity exercise the right of first
refusal , it must compensate the transferee who had negotiated
the agreement upon which the right of first refusal is being
exercised for that entity's total costs associated with the
development and negotiation of the transfer.
(G) No transfer authorized by this subsection shall be
considered by the Secretary as conferring supplemental or
additional benefits on Central Valley Project water
contractors as provided in section 203 of Public Law 97-293
(43 U.S.C. 390(cc) ).
(H) The Secretary shall not approve a transfer authorized by
this subsection unless the Secretary has determined,
consistent with paragraph 3405(a) (2) of this title, that the
transfer will not violate the provisions of this title or other
Federal law and will have no significant adverse effect on the
Secretary's ability to deliver water pursuant to the Secretary's
Central Valley Project contractual obligations or fish and
wildlife obligations under this title because of limitations in
conveyance or pumping capacity.
(I) The water subject to any transfer undertaken pursuant to
this subsection shall be limited to water that would have been
consumptively used or irretrievably lost to beneficial use
during the year or years of the transfer.
(J) The Secretary shall not approve a transfer authorized by
this subsection unless the Secretary determines, c-onsistent
with paragraph 3405(a) (2) of this title, that such transfer will
have no significant long-term adverse impact on groundwater
conditions in the transferor's service area.
(K) The Secretary shall not approve a transfer unless the
Secretary determines, consistent with paragraph 3405(a) (2)
of this title, that such transfer will have no unreasonable
impact on the water supply, operations, or financial
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conditions of the transferor's contracting district or agency or
its water users.
(L) The Secretary shaJJ not approve a transfer if the Secretary
determines, consistent with paragraph 3405(a) (2) of this
title, that such transfer would result in a significant reducti on
in the quantity or decrease in the quality of water supplies
currently used for fish and wildlife purposes, unless the
Secretary determines pursuant to finding setting forth the
basis for such determination that such adverse effects would
be more than offset by the benefits of the proposed transfer.
In the event of such a determination , the Secretary shall
develop and implement alternative measures and mitigation
activities as integral and concurrent elements of any such
transfer to provide fish and wildlife benefits substantially
equivalent to those lost as a consequence of such transfer.
(M) Transfers between Central Valley Project contractors
within countries, watersheds, or other areas of origin, as those
terms are utilized under California law, shall be deemed to
meet the conditions set forth in subparagraph s (A) and (I) of
this paragraph.
(2) Review and Approval ofTransfers.- -All transfers subject to review
and approval under this subsection shall be reviewed and approved in a
manner consistent with the following:
(A) Decisions on water transfers subject to review by a
contracting district or agency or by the Secretary shall be
rendered within ninety days of receiving a written transfer
proposal from the transferee or transferor. Such written
proposal should provide all information reasonably necessary
to determine whether the transfer complies with the terms and
conditions of this subsection.

(B) All transfers subject to review by a contracting district or
agency shall be reviewed in a public process similar to that
provided for in section 226 of Pub. L. 97-293.
(C) The contracting district or agency or the Secretary shall
approve all transfers subject to review and approval by such
entity if such transfers are consistent with the terms and
conditions of this subsection. To disapprove a transfer, the
contracting district or agency or the Secretary shall inform the
transferee and transferor, in writing, why the transfer does not
comply with the terms and conditions of this subsection and
what alternatives, if any, could be included so that the
transfer would reasonably comply with the requirements of
this subsection.
(D) If the contracting district or agency or the Secretary fails
to approve or disapprove a proposed transfer within ninety
http :I/www. usbr. gov/mp/cvpia/3 405a/3 405a.html

8/27/2012

3405(a) Water Transfers Homepage

Page 4 of5

days of receiving a complete written proposal from the
transferee or transferor, then the transfer shall be deemed
approved.
(3) Transfers executed after September 30, 1999 shall only be governed
by the provisions ofsubparagraphs 3405(a) ( 1) (A) -(C), (E), (G), (H), (I),
(L), and (M) of this title, and by State law.
(f) Increased Revenues.--All revenues received by the Secretary as a result of the
increased repayment rates applicable to water transferred from irrigation use to
municipal and industrial use under subsection 3405(a) ofthis section, and all
increased revenues received by the Secretary as a result of the increased water prices
established under subsection 3405(d) of this section, shall be covered to the
Restoration Fund.

Section 3407(d)(2)(a). Restoration Fund
(d) Adjustment and Assessmentof Mitigation and Restoration Payments.-(1) In assessing the annual payments to carry out subsection (c) of this
section, the Secretary shall, prior to each fiscal year, estimate the amount
that could be collected in each fiscal year pursuant to subparagraphs 2(A)
and (B) ofthis subsection. The Secretary shall decrease all such payments
on a proportionate basis from amounts contained in the estimate so that an
aggregate amount is collected pursuant to the requirements of paragraph
(c) (2) of this section.

(2) The Secretary shall assess and collect the following mitigation and
restoration payments, to be covered to the Restoration F und, subject to the
requirements of paragraph (1) of this subsection:
(A) The Secretary shall require Central Valley Project water
and power contractors to make such additional annual
payments as are necessary to yield, together with all other
receipts, the amount required under paragraph (c) (2) of this
subsection; Provided, That such additional payments shall not
exceed $30,000,000 (October 1992 price levels) on a threeyear rolling average basis; Provided further, That such
additional annual payments shall be allocated so as not to
exceed $6.00 per acre-foot (October 1992 price levels) for
agricultural water sold and delivered by the Central Valley
Project, and $12.00 per acre-foot (October 1992 price levels)
for municipal and industrial water sold and delivered by the
Central Valley Project;
Provided further, that the charge imposed on agricultural
water shall be reduced, if necessary, to an amount within the
probable ability of the water users to pay as determined and
adjusted by the Secretary no less than every five years, taking
into account the benefits resulting from implementation of
this title; Provided further, That the Secretary shall impose an
additional annual charge of$25.00 per acre-foot (October
http://www.usbr.gov/mp/cvpia/3405a/3405a.html
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1992 price levels) for Central Valley Project water sold or
transferred to any State or local agency or other entity which
has not previously been a Central Valley Project customer
and which contracts with the Secretary or any other
individual or district receiving Central Valley Project water to
purchase or otherwise transfer any such water for its own use
for municipal and industrial purposes, to be deposited in the
Restoration Fund; And Provided further, That upon the
completion of the fish, wildlife, and habitat mitigation and
restoration actions mandated under section 3406 of this title,
the Secretary shall reduce the sums described in paragraph (c)
(2) of this section to $35,000,000 per year (October 1992
price levels) and shall reduce the annual mitigation and
restoration payment ceiling established under this subsection
to $15,000,000 (October 1992 price levels) on a three-year
rolling average basis. The amount of the mitigation and
restoration payment made by Central Valley Project water
and power users, taking into account all funds collected under
this title, shall, to the greatest degree practicable, be assessed
in the same proportion, measured over a ten-year rolling
average, as water and power users' respective allocations for
repayment ofthe Central Valley Project.

For additional information, please contact CVPIA Program Manager (916) 978-5190
February 4, 20 I I
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Appendix 3
Habitat Restoration *

Note: All content of this appendix is newly adopted.

*

The Council adopts this document as part of Section 5006. It therefore has regulatory effect despite the markings
on the document indicating it is a ‘draft’.

II.

Habitats

ERPP Goal 4 (Habitats) is to protect and/or restore functional habitat types in the BayDelta estuary and its watershed for ecological and public values such as supporting
species and biotic communities, ecological processes, recreation, scientific research,
and aesthetics. The ERPP identified a number of key habitat types for which
conservation and restoration would be pursued in the Delta. These habitat types are
continuting to be reviewed and evaluated as a part of various habitat conservation plans
in terms of the natural communities they seek to conserve, and within the ERP. As
these evaluations are completed, scientists and managers will have a better
understanding of these natural communities, and will be better able to monitor status
and trends in these natural communities at a regional scale, as well as build this
information into future management plans.
There were two strategies in the Delta Vision Strategic Plan associated with the creation
and restoration of habitat: Strategy 3.1, “Restore large areas of interconnected
habitats—on the order of 100,000 acres—within the Delta and its watershed by 2100”;
and Strategy 3.2, “Establish migratory corridors for fish, birds, and other animals along
selected Delta river channels”. These two strategies describe actions regarding
inundation of floodplain areas, restoration of tidal and riparian habitat, and protection of
grasslands and farmlands.
Development of the Delta Conservation Strategy Map. This element in the
Conservation Strategy contributes to identification of restoration opportunities within the
Delta, primarily based on land elevations with consideration of current urban land use
constraints (Figure 4). Existing non-urban land uses, infrastructure, and other
constraints at these locations were not considered for this map. These features will be
addressed in future analyses of site-specific proposals. Figure 4 presents existing
elevations in the Delta, which we consider a starting point for developing priorities for
habitat restoration. Several broad habitat types were identified for restoration and have
been classified according to three ranges of land elevation: upland areas, intertidal
areas, and subsided lands/deep open water areas. Appendix E provides a crosswalk
between habitat categories in this Conservation Strategy for the Delta and those in the
ERP Plan.
In accordance with the recommendations in the Delta Vision Strategic Plan and in light
of expected sea level rise, the areas of the Delta that are of highest priority for
restoration include lands that are in the existing intertidal range, floodplain areas that
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can be seasonally inundated, and transitional and upland habitats. Assuming a rise in
sea level of approximately 55 inches over the next 50-100 years (Cayan et al. 2009),
these areas would become shallow subtidal, seasonally inundated floodplain, and
intertidal and upland habitats respectively. The next highest priority for restoration to
tidal marsh would be lands below the intertidal range that are not highly subsided, and
are within the range of feasibility for subsidence reversal projects. The lower elevation
boundary of subsided lands appropriate for tidal marsh restoration has not been
established, and may vary depending on location, configuration, availability of dredge
spoils, and other factors that may promote or inhibit soil accretion associated with
vegetation establishment. The most subsided lands would be the lowest priority for
restoration to tidal marsh because raising elevations to the range appropriate for
vegetation establishment is likely to be infeasible. However, these deeply subsided
lands may have value as deep water habitat, although the benefits of increasing deep
water habitat in the delta ecosystem have not been established.
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Figure 4: Land elevations in the Delta and Suisun Marsh. Current land elevations will largely
determine what habitat types can be accommodated.
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Delta Agricultural Lands. It is important to
ERPP Vision for Agricultural Lands: Improve
note that a significant portion of the land
associated wildlife habitat values to support
within the Delta is dedicated to agricultural
special-status wildlife populations and other
wildlife dependent on the Bay-Delta. Protecting
production, some of which is considered
and enhancing agricultural lands for wildlife would
suitable for habitat restoration. Despite this, it
focus on encouraging production of crop types
is projected that much of this land will remain
that provide high wildlife habitat value, agricultural
land and water management practices that
dedicated to agriculture into the future.
increase wildlife habitat value, and discouraging
Expected reductions in the availability of
development of ecologically important agricultural
freshwater for all beneficial uses, due to
lands for urban or industrial uses in the
Sacramento-San Joaquin Delta and Suisun
changing precipitation patterns and extended
Marsh/North San Francisco Bay Ecological
droughts, means that sea level rise will
Management Zones.
increase salinity in some areas of the Delta,
ERPP volume 1, July 2000
particularly the western and central Delta,
even absent any natural perturbations such
ERPP Vision for Tidal Perennial Aquatic
as an earthquake-induced levee breach of a
Habitats: Increase the area and improve the
quality of existing connecting waters associated
major Delta island. There simply will not be
with tidal emergent wetlands and their supporting
enough freshwater in the future to continue
ecosystem processes. Achieving this vision will
maintaining all parts of the Delta as a
assist in the recovery of special-status fish,
wildlife, and plant populations and provide highfreshwater pool year-round. It is therefore
quality aquatic habitat for other fish, wildlife, and
probable that Delta agriculture will adapt
plant communities dependent on the Bay-Delta.
naturally over time to these expected
Restoring tidal perennial aquatic habitat would
also result in higher water quality and increase the
changes in the Delta, through a combination
amount of shallow-water and mudflat habitats;
of planting more drought- and salt-tolerant
foraging and resting habitats and escape cover for
crops as agricultural biotechnology becomes
water birds; and rearing and foraging habitats,
more widely available; growing crops that can and escape cover for fish.
be used to produce ethanol or other biofuels;
ERPP volume 1, July 2000
seeking more opportunities for
cultural/economic diversification (e.g., ecotourism); and managing for wetlands and
associated plants for wildlife benefits rather than agriculture and/or toward development
of a carbon emissions offset trading market. Some U.S. Department of Agriculture
programs already exist that provide financial incentives for landowners to manage
natural areas on their properties, including but not limited to the Wildlife Habitat
Incentives Program, the Environmental Quality Incentives Program, and the
Conservation Reserve Program. While largely successful in other States, funding for
implementation of these programs in California must be augmented to make
participation more attractive to landowners who face higher capital and production
costs. ERP will continue to fund projects on agricultural lands which benefit wildlife and
help ensure that agricultural properties are conserved.
Delta Upland Areas. Connectivity of existing habitat to higher elevation areas will be
critical for Delta habitats and species with rising sea level, global warming, and regional
climate change. As the sea level rises, existing intertidal habitat will become subtidal,
and adjacent uplands will become intertidal. Additionally, adjacent higher elevation
habitat will be critical for wildlife to escape flooding. Changes in regional climate are
expected to result in precipitation patterns of more rain and less snow, shifting tributary
Conservation Strategy for Restoration of the
Sacramento-San Joaquin Delta Ecological Management Zone
and the Sacramento and San Joaquin Valley Regions

33

peak runoff from spring to winter, making extreme winter runoff events more frequent
and intense, and bringing about longer dry periods in summer. In light of these
expected changes, and ongoing conversion of open space lands to urban uses, some of
these higher elevation areas will be expected to accommodate additional flood flows in
new or expanded floodplain areas.
Upland areas in the Delta are best
Stage 2 Actions for Upland Areas:
characterized as lands well above current
sea level (i.e., greater than five feet in
Action 1: Acquire land and easement interests
elevation, depending on location). Aquatic
from willing sellers in the East and South Delta
that will accommodate seasonal floodplain areas,
habitats in this category include seasonallyand shifts in tidal and shallow subtidal habitats
inundated floodplain, seasonal wetlands
due to future sea level rise.
(including vernal pools), and ponds, while
Action 2: Conduct research to determine scale
terrestrial habitats in this category include
and balance of flow, sediment, and organic
riparian areas, perennial grasslands, and
material inputs needed to restore riverine
inland dune scrub, as well as agricultural
ecosystem function.
lands. Protecting and creating a mosaic of
Action 3: Develop a better understanding of
different upland habitat types that are well
species-habitat interactions, species-species
distributed, and connected to other natural
interactions, and species responses to variable
ecosystem conditions in order to better determine
communities is important for maintaining
natural versus human-induced responses of
genetic diversity of the numerous species
upland habitat restoration.
which use these areas for all or part of their
Action 4: Determine contaminant and runoff
life cycles. The aquatic and terrestrial habitat
impacts of agriculture and urban areas, and
types that comprise upland areas often codevelop predictions of effects on the ecosystem
occur (e.g., agricultural lands that are
from future expansion of these land uses.
seasonally inundated to benefit waterfowl,
Action 5: Restore large-scale riparian vegetation
and perennial grasslands that support vernal
along waterways wherever feasible, including
pools). Thus, this habitat category highlights
opportunities for setback levees.
the importance of preserving and enhancing
a diversity of habitats in support of numerous species and ecological processes, as well
as allowing the system to respond to drivers of change such as sea level rise.
The rationales for protection and enhancement of seasonal wetlands, vernal pools,
riparian areas, perennial grasslands, and inland dune scrub are contained in the ERPP,
and the reader is encouraged to refer to these volumes for more information (CALFED
2000b). For the purposes of this Conservation Strategy, the discussion on restoring
upland habitats will be focused on seasonally-inundated floodplains and protection of
agricultural and open space lands for wildlife-compatible uses.
With increasing sea level, global warming, and regional climate change, uplands
adjacent to Delta tidal fresh and brackish wetlands will be important for future uphill
colonization of these wetlands. In light of these expected changes, protection of
uplands from ongoing conversion to urban uses should be a high priority to allow
adaptation to climate change and maintain sustainable natural aquatic communities into
the future.
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Much has been learned since 2000 about creating habitats in upland areas, particularly
with respect to seasonally-inundated floodplains and their importance to many of the
Delta’s aquatic species. As knowledge has increased, the risk and uncertainty
associated with restoring this habitat is decreasing. Thus, restoration of seasonallyinundated floodplains is a very high priority for the Delta in the near term.
Delta Floodplain. A natural floodplain is an important component of rivers and estuaries
that allows many essential ecological functions to occur. Healthy floodplains are
morphologically complex. They include backwaters, wetlands, sloughs, and
distributaries that carry and store floodwater. Floodplain areas can constitute islands of
biodiversity within semi-arid landscapes, especially during dry seasons and extended
droughts. The term floodplain as used here means the generally flat area adjoining
rivers and sloughs that are inundated every 1.5 to 2 years when flows exceed the
capacity of the channel (bank full discharge). Peak flows in winter and spring that occur
every 1.5 to 2 years are considered by river geomorphologists to be the “dominant
discharge” that contributes the most to defining the shape and size of the channel and
the distribution of sediment, bar, and bed materials. Larger flood events can cause
major changes to occur, but they do not happen often enough to be the decisive factor
in river geomorphology.
Floodplain areas have the potential to support highly productive habitats, as they
represent a heterogeneous mosaic of habitats including riparian habitat, freshwater tidal
marsh, seasonal wetlands, perennial aquatic, and perennial grassland habitats, in
addition to agricultural lands. During inundation floodplains are used by numerous
native fish for spawning and early growth (Moyle 2002). There has been extensive
research on the Yolo Bypass and lower Cosumnes River, in addition to some research
in the Sutter Bypass, indicating that native resident and migratory fish show a positive
physiological response (i.e., enhanced growth and fitness) when they have access to
floodplain habitats (Moyle et al. 2004, Ribeiro et al. 2004, Moyle et al. 2007), which
likely benefits them as they complete subsequent stages of their respective life cycles.
Inundated floodplain areas provide important spawning and rearing habitat for splittail
and rearing habitat for juvenile Chinook salmon (Sommer et al. 2001, Sommer et al.
2002, Moyle et al. 2007). Splittail need about 30 consecutive days of floodplain
inundation to produce good survival through the larval stage and survival improves with
longer durations (Moyle et al. 2004). Without access to adequate floodplain spawning
habitat, splittail reproduction declines drastically as seen during the late 1980s and
early-1990s.
Managing the frequency and duration of floodplain inundation during the winter and
spring, followed by complete drainage by the end of the flooding season, could favor
native fish over non-natives (Moyle et al. 2007, Grimaldo et al. 2004) and reduce
nuisance insect problems. Frequency, timing, and duration of inundation are important
factors that influence ecological benefits of floodplains. To favor splittail recruitment and
benefit salmon fry and smolt growth, DFG recommends during above normal and wet
years, once 10 days of floodplain inundation have been achieved based on runoff and
discharge from upstream reservoirs between January 1 and May 30, then reservoir
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discharges should be continued to maintain uninterrupted inundation for at least 30
days in the Yolo Bypass and at suitable locations in the Sacramento River or the San
Joaquin River (DFG 2010b).
Studies on the Cosumnes and Sacramento
Stage 2 Actions for Floodplains:
Rivers indicate that dynamic processes are
needed to support complex dynamic riparian
Action 1: Continue coordination with Yolo Basin
Foundation and other local groups to identify,
habitats and upland systems which form the
study, and implement projects on public or private
floodplain habitat (Moyle et al. 2007). Native
land with willing participants, to create regionally
plants and animals have adapted to the
significant improvements in habitat and fish
passage.
random brief floodplain events that are
characteristic of California’s hydrology.
Action 2: Continue implementing projects at the
Riparian habitats would be a component of
Cosumnes River Preserve, such as restoring
active and regular flooding regimes and flood
these future restoration actions. Extant
riparian forest habitat; measuring flora and fauna
riparian habitats exist along levees and at the
response to restoration; and monitoring surface
higher elevations in intertidal habitats, and in
and groundwater hydrology and geomorphic
changes in restored areas.
floodplain habitats – usually on fluvial soils or
where levees are created with a mineral soil.
Action 3: Pursue opportunities for land and
The voluntary recruitment of this habitat type
easement acquisitions in the Yolo Bypass and
along the lower Cosumnes and San Joaquin
on Prospect Island and the higher elevation
Rivers, which could be utilized as floodplain
areas of Liberty Island and Little Holland
inundation areas in the near term or in the future.
Tract underscore the proclivity of natural
restoration when proper soil conditions and elevation occur.
Research on the Cosumnes River also shows the many ecosystem benefits that
floodplains provide. The Cosumnes River is the only remaining unregulated river on the
western slope of the Sierra Nevada. The Cosumnes River Preserve comprises 46,000
acres. The free-flowing nature of the river allows frequent and regular winter and spring
overbank flooding that fosters the growth of native vegetation and the wildlife dependent
on those habitats. In addition to the value of floodplain habitat to the Delta’s native
species, floodplains are believed to enhance the estuarine food web, as they support
high levels of primary and secondary productivity by increasing residence time and
nutrient inputs into the Delta (Sommer et al. 2004). Ahearn et al. (2006) found that
floodplains that are wetted and dried in pulses can act as a productivity pump for the
lower estuary. With this type of management, the floodplain exports large amounts of
Chlorophyll a to the river. Floodplain habitat on the Cosumnes River Preserve has been
shown to provide many benefits to native fish (Swenson et al. 2003, Ribeiro et al. 2004,
Grosholz and Gallo 2006, Moyle et al. 2007).
Because floodplain areas are inundated only seasonally, many other habitat types that
occur in upland areas can be accommodated on floodplains when high winter and early
spring flows are not present. The Department of Water Resources Flood Protection
Corridor Program provides grant funding to local agencies and nonprofit organizations
for nonstructural flood management projects that include wildlife habitat enhancement
and/or agricultural land preservation, and acquisition of flood easements. Such
easements provide a way to bring floodplain benefits to species seasonally, while also
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accommodating agricultural production in summer, fall, and early winter. Delta crops
such as rice, grains, corn, and alfalfa provide food for waterfowl and other terrestrial
species, and, with appropriately timed plowing and harvest, may serve as surrogate
habitat in the absence of historical habitat such as tidal marsh. From Highway 99 west
to the Cosumnes River Preserve is a good example of an area that provides a wildlifefriendly agriculture mix. It is the largest conservation easement acquisition funded by
ERP during Stage 1. The ERP also provided funding for planning activities or property
acquisitions and restoration of wildlife friendly agriculture in the Yolo Bypass, along the
Cosumnes River, and along the San Joaquin River near Mossdale Crossing.
Although the benefits of floodplains have been demonstrated, there are several cautions
related to restoring seasonal floodplains:
•

•

Restoration must incorporate as much natural connection with the river as possible,
to reduce potential stranding of native fish. Large-scale flooding events also help
reduce stranding by creating channels on the landscape which allow for natural
drainage, and multiple pulse flows help ensure fish receive the migratory cues they
need. Deep drainage canals or other unnatural scour holes deeper than a couple
feet should be removed. Such areas remain too cool during drainage and don’t
provide the emigration cues needed for most fishes.
The periodic wetting and drying of floodplain areas make these areas especially
prone to methylmercury production and transport. Within the context of the Delta
Total Maximum Daily Load (TMDL) for methylmercury that is currently being
developed, floodplain restoration activities should include the investigation and
implementation of Best Management Practices (BMPs) to control methylmercury
production and/or transport.

Delta-Upland Transitional Corridor. The establishment of a corridor of protected
agricultural and natural lands is needed to protect valuable habitats and to facilitate the
movement of wildlife between the the Delta’s Cache Slough area and the Denverton
Slough in Suisun Marsh, this area currently contains a mosaic of perennial grasslands
and vernal pool areas, and has been identified by local planners as having great
potential for ecological benefits from restoration.
Dune Scrub Habitat. Two ERP grants have been used to fund surveys to locate
potential habitat restoration sites capable of supporting Antioch dunes evening
primrose, Contra Costa wallflower, and Lange’s metalmark butterfly. Potential areas
were located and are being assessed for enhancement, but no enhancement has been
funded nor have funds for annual monitoring and reporting been identified. Continued
evaluation and enhancement of dune scrub habitat is needed during Stage 2
implementation.
Delta and Suisun Marsh Intertidal Areas. Tidal marshes across North America have
been shown to play a critical role for native fish by providing improved foraging
opportunities, increased growth, and refuge from predators (Boesch and Turner 1984,
Baltz et al. 1993, Kneib 1997, Madon et al. 2001). The tidal marshes of the Delta have
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received relatively little study; however, research conducted in the San Francisco
Estuary and elsewhere along the Pacific coast has shown tidal marsh benefits to native
fish, especially salmonids (Simenstad 1982, West and Zedler 2000, Bottom et al. 2005,
Maier and Simenstad 2009).
Intertidal areas in the Delta are best
ERPP Vision for Saline Emergent Wetland:
characterized as lands between one and
Increase the area and protect the quality of
existing saline emergent wetlands from
seven feet above sea level, depending on
degradation or loss. Wetland habitat will be
location (Figure 4). All lands in the intertidal
increased to assist in the recovery of specialrange are assumed to have the ability to
status plant, fish, and wildlife populations.
Restoration will provide high-quality habitat for
support some tidal marsh habitats (either
other fish and wildlife dependent on the Baybrackish or freshwater) with associated
Delta.
mudflats, sloughs, channels, and other open
ERPP Vision for Fresh Emergent Wetland:
water features. Some areas are capable of
Increase the area and improve the quality of
supporting large areas of contiguous habitat,
existing fresh emergent wetlands from
and others may support only small patches
degradation or loss and increase wetland habitat.
Achieving this vision will assist in the recovery of
(e.g., mid-channel islands and shoals).
special-status plant, fish, and wildlife populations,
Properly functioning tidal marsh habitats
and provide high-quality habitat for other fish and
have subtidal open water channels with
wildlife dependent on the Bay-Delta.
systems of dendritic and progressively lowerERPP volume 1, July 2000
order intertidal channels that dissect the
marsh plain. These diverse habitats provide structure and processes that benefit both
aquatic and terrestrial species.
The rationales for protection and enhancement of fresh and brackish tidal marsh areas
are contained in the ERPP, and the reader is encouraged to refer to these volumes for
more information (CALFED 2000a). For the purposes of this Conservation Strategy, the
discussion on restoring habitats in intertidal areas will focus on what has been learned
about the importance of these areas since 2000, particularly as it relates to various
species’ use of tidal marsh areas and the role of these areas in enhancing the aquatic
food web.
Studies of species’ use of tidal marsh habitat in the Delta are limited, but ERP and other
programs have conducted several studies since the ROD that continue to augment
knowledge regarding the role of intertidal habitats for desirable aquatic species. The
largest effort to study tidal marsh habitat in the Delta and its benefits to native fish was a
series of projects known as the BREACH studies (Simenstad et al 2000), which
investigated geomorphology, sedimentation, and vegetation at four reference sites and
six restored tidal marsh sites in the Delta. Of the one reference and three restored sites
sampled for fish and invertebrates, relative density of both native and introduced fish
species was higher at the reference marsh (Simenstad et al. 2000). Although all of the
sites were dominated by the introduced fish, the abundance of native fish was highest in
winter and spring (Grimaldo et al. 2004). In stomach content analyses, all life stages of
chironomids (midges) were shown to be a very important food source for fish, both
adjacent to tidal marsh habitats and in open water areas. Chironomid association with
marsh vegetation indicates the importance of this habitat to the aquatic food web.
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Overall abundance of fish larvae was highest in marsh edge habitat when compared to
shallow open water and river channels (Grimaldo et al. 2004). Unfortunately, the
BREACH study sites are not representative of the Delta’s large historical marshes.
Most sites are small and severely degraded areas located along the edge of levees or
on small channel islands.
An example of an ongoing study of species use of tidal marsh within intertidal land
elevations is the ongoing monitoring associated with restoration of Liberty Island, a
5,209-acre island in the northern Delta that breached naturally nearly ten years ago.
The Liberty Island project provides a good example of passive restoration of various
habitat types, including some deeper, open water, subtidal, areas at the southern end
and freshwater emergent tidal marsh and sloughs with riparian habitat at the higher
elevations at the northern end. Liberty Island’s sloughs are populated with otters,
beavers, muskrats, and numerous species of ducks and geese. Native fish species
using the area include Chinook salmon, splittail, Longfin and delta smelt, tule perch,
Sacramento pike minnow, and starry flounder. In some areas, native species account
for up to 21 percent of the fish collected; for reference, native species only account for
approximately 2 to 10 percent elsewhere (Malamud-Roam et al. 2004). Ongoing
monitoring at Liberty Island for almost eight years is showing that fish species
assemblages at this restored area increasingly resemble assemblages at reference
marsh sites. The ERP hopes to build upon the success of this restoration project by
increasing the size of the project and developing a dendritic channel system on its
interior (DFG 2008b).
In many estuaries of the Pacific Northwest, including the Columbia and Fraser river
estuaries, Chinook salmon fry usually occupy shallow, near shore habitats including
tidal marsh, where they feed and grow and adapt to salt water (Healey 1982; Levy and
Northcote 1982; Simenstad et al. 1982). They often move far up into tidal wetlands on
high tides, and may return to the same channels on several tidal cycles (Levy and
Northcote 1982). In estuaries throughout Washington, subyearlings and fry occur
mainly in marshes when these habitats are available (Simenstad et al. 1982). Tidal
marsh restoration has been shown to result in recovery of life history diversity in the
Salmon River estuary of Oregon. Tidal marsh habitat in this estuary had largely been
lost due to diking by the early 1960s (Gray et al. 2002). In surveys conducted in the
mid-1970s, Chinook salmon juveniles were found to rear in the estuary only to a limited
extent during the spring and early summer months (Bottom et al. 2005b). Three sites in
the estuary were restored to tidal action between 1978 and 1996 and by the early 2000s
juvenile salmon were making extensive use of restored marsh habitats for rearing, with
estuarine resident times up to several months (Bottom et al. 2005b). Tidal marsh
restoration expanded life history variation in the salmon population; the amount of time
spent rearing in the estuary was variable and juveniles moved into the ocean over a
broad range of time and at a broad range of sizes (Bottom et al. 2005b). Chinook
salmon show remarkable phenotypic plasticity in their ability to adapt to new locations
and form multiple life history types from a single introduction of fish (Williams 2006);
with restoration of tidal marsh in the Delta, Chinook salmon in the Sacramento and San
Joaquin rivers may be able to regain varied life history types over time.
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A number of additional studies are demonstrating that regardless of species actual use
of tidal marsh areas, these habitats could be extremely important for their possible role
in augmenting the Delta’s aquatic food web, particularly in the saline portion of the
estuary.
•

•

•

Tagging and stomach content studies show that Chinook salmon fry may use
intertidal habitat. According to Williams (2006), tagged hatchery fry remain in the
Delta up to 64 days and tend to occupy shallow habitats, including tidal marsh.
Stomach contents of salmon rearing in the Delta are dominated by chironomids and
amphipods, suggesting that juvenile salmon are associated with marsh food
production. Juvenile salmon in the Delta also undergo substantial growth (Kjelson et
al. 1982, Williams 2006). These findings coincide with studies elsewhere in the
Pacific Northwest (Healey 1982, Levy and Northcote 1982, Simenstad et al. 1982),
which found that Chinook salmon fry usually occupy shallow, near-shore habitats
including tidal marshes, creeks, and flats, where they feed and grow and adapt to
salt water (Healey 1982; Levy and Northcote 1982; Simenstad et al. 1982), and that
they often move into tidal wetlands on high tides and return to the same channels on
several tidal cycles (Levy and Northcote 1982). Also, in estuaries throughout
Washington, subyearlings and fry occur mainly in marshes when these habitats are
available (Simenstad et al. 1982). In fact, Healey (1982) identified freshwater tidal
marshes as the most important habitat to juvenile salmon in the Pacific Northwest.
More recently, in the Columbia River estuary, emergent tidal marsh has been shown
to support the greatest abundance of insects and highest stomach fullness scores
for juvenile salmon, with chironomids again being the dominant prey type (Lott
2004).
In a study of carbon types and bioavailability, tidal marsh sloughs in Suisun Bay had
the highest levels of dissolved, particulate, and phytoplankton-derived carbon
(Sobczak et al. 2002). Chlorophyll a concentration, used as a measure of standing
crop of phytoplankton, was highest in tidal sloughs and supports the greatest
zooplankton growth rate (Mueller-Solger et al. 2002) when compared to other habitat
types, such as floodplains and river channels. High levels of primary production (as
measured by Chlorophyll a) seen in several regions in the interior of Suisun Marsh
are likely due to high residence time of water, nutrient availability, and absence of
non-native clams (DFG 2008b).
Modeling (Jassby et al. 1993 and Cloern 2007) and empirical studies (Lopez et al.
2006) show that productivity from high-producing areas, such as marsh sloughs, is
exported to other connected habitats. Phytoplankton biomass location is only
weakly correlated with phytoplankton growth rates across several aquatic habitats.
Therefore other processes, including mixing and transport, are important in
determining phytoplankton distribution in the Delta. The data shows that Suisun
Marsh plays a significant role in estuarine productivity by providing an abundant
source of primary production and pelagic invertebrates, both of which are
significantly depleted in bay and river channel areas (DFG 2008b).

Tidal marsh may also help improve the pelagic food web by reducing the concentration
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of ammonium in the water. Ammonium has been shown to inhibit phytoplankton blooms
in Suisun Bay and possibly other open-water habitats in the Delta by inhibiting the
uptake of nitrate by diatoms (Wilkerson et al. 2006, Dugdale et al. 2007). In a nutrientrich estuary in Belgium, tidal freshwater marsh was shown to transform or retain up to
40 percent of ammonium entering the marsh during a single flood tide (Gribsholt et al.
2005). Nitrification (the conversion of ammonium to nitrate) accounted for a large
portion of the transformation (30 percent). Nitrification rate in the marsh system was
measured at 4 to 9 times that which occurs in the adjacent water column (Gribsholt et
al. 2005). Increased tidal marsh habitat may, therefore, improve the base of the aquatic
food web in the Delta by increasing primary production within the marshes, and by
increasing the ratio of nitrate to ammonia in the estuary.
At the outset of ERP, restoration of intertidal and shallow subtidal areas (at that time,
termed “shallow water habitat”, defined as water less than two meters in depth at mean
lower low water) was a very high priority, and based on what has been learned since
2000, continues to be a very high priority for the Delta. However, the extensive spread
of non-native submerged aquatic vegetation (SAV) in intertidal and shallow subtidal
areas renders them less suitable for native fish (Nobriga et al. 2005, Brown and
Michniuk 2007, Nobriga and Feyrer 2007). Brown and Michniuk (2007) reported a longterm decline in native fish abundance relative to non-native fish. This decline in native
fish abundance occurred coincident with the range expansion of non-native SAV
(principally Egeria densa) and non-native black bass (centrarchids), both of which are
discussed further in the Stressors section below. Predation by largemouth bass is one
mechanism hypothesized to result in low native fish abundance where SAV cover is
high (Brown 2003, Nobriga et al. 2005). Largemouth bass have a higher per-capita
predatory influence than all other piscivores in SAV-dominated intertidal zones (Nobriga
and Feyrer 2007). Restoration of Delta intertidal habitats must, therefore, be designed
and managed to discourage non-native SAV, or native fish may not benefit from them
(Grimaldo et al. 2004, Nobriga and Feyrer 2007).
In summary, restoration of tidal marsh areas in the Delta remains a very high priority for
the ERP; however, several cautions must be kept in mind. A major concern is that
restored tidal marsh would be colonized by non-native species, which would in turn limit
the benefits to native species. Another potential constraint facing the restoration of
intertidal habitats is the methylation of mercury in sediments. Therefore, restoration of
tidal marsh within intertidal land elevations should be designed as large-scale
experiments, and should be rigorously monitored to establish relationships between this
habitat and species population abundance. As this information continues to be
collected and synthesized, the risk and uncertainty associated with restoring this habitat
are expected to decrease.
Subsided Delta Lands and Deep Open Water Areas. Subsided land areas in the
Delta are best characterized as land well below current sea level (below approximately
six feet in elevation), and include both terrestrial areas (islands that have subsided over
time) and deep open water areas (subsided islands that flooded in the past and were
never reclaimed). Aquatic habitats in this category include seasonal wetlands and
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ponds that occur within subsided land areas, in addition to deep open water areas that
occur on flooded islands such as Franks Tract and Mildred Island (also called pelagic
habitat).
With increasing sea level, global warming,
Stage 2 Actions for Subsided Lands/Deep
and regional climate change, the existing
Open Water Areas:
configuration of Delta levees and deeply
Action 1: Implement wildlife-friendly agriculture
subsided islands are not expected to remain
and wetland projects.
intact over the long term. A forecast rise in
Action 2: Secure easements and land interests
sea level of approximately 55 inches over the
on which subsidence reversal projects can occur.
next 50-100 years (Cayan et al. 2009) is
expected to increase pressure on the Delta’s
Action 3: Continue research on the creation and
management of deep open water areas (e.g.,
levee system. Changes in regional climate
Liberty Island) to evaluate physical and biological
and the shift of tributary peak runoff from
properties and species use.
spring to winter are expected to make
extreme winter runoff events more frequent and intense, further compounding pressure
on Delta levees seasonally. In light of these expected changes, in addition to humaninduced impacts (e.g., increased runoff from continued conversion of open space lands
to urban uses), there is a considerably higher likelihood of Delta levee failure and
subsequent island flooding in the future. ERP implementation must therefore adapt to
these expected pressures, including planning for optimizing the value of newly-flooded
deep islands for the aquatic species that may utilize them in the future.
Terrestrial areas in this category include mainly agricultural lands, some of which are
not in active agricultural production. Central Valley Joint Venture (2006) recognizes that
agricultural easements to maintain waterfowl food supplies and buffer existing wetlands
from urban development may become increasingly important in basins where large
increases in human populations are predicted. In addition, ongoing rice cultivation may
help minimize subsidence. Subsidence reversal, carbon sequestration, and wildlifefriendly agricultural projects are appropriate on these deep islands in the near term, as
they are expected to provide benefits to the local economy, wildlife, and waterfowl while
protecting lands from uses that may be unsustainable over the longer term.
The rationales for protection and enhancement of seasonal wetlands and wildlifefriendly agriculture are contained in the ERPP, and the reader is encouraged to refer to
these volumes for more information (CALFED 2000b). For the purposes of this
document, the discussion on restoring habitats on subsided lands will be focused on
subsidence reversal and carbon sequestration, and on continuing to research and
restore deep open water areas for the Delta’s pelagic fish species, as these deep open
water habitat types are known to be important, positively or negatively, for individual
native pelagic fish species.
Delta Subsidence Reversal. The exposure of the bare peat soils to air causes
oxidation and decomposition, which results in subsidence, or a loss of soil elevation, on
Delta islands. Flooding these lands and managing them as wetlands reduces their
exposure to oxygen, so there is less decomposition of organic matter, which stabilizes
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land elevations. Wetland vegetation cycles lead to biomass accumulation, which
sequesters carbon and helps stop and reverse subsidence (Fujii 2007). As subsidence
is reversed, land elevations increase and accommodation space (the space in the Delta
that lies below sea level and is filled with neither sediment nor water), on individual
islands is reduced (Mount and Twiss 2005). A reduction in accommodation space
decreases the potential for drinking water quality impacts from salinity intrusion in the
case of one or more levee breaks on deeply subsided Delta islands.
A pilot study on Twitchell Island funded by the ERP in the late 1990s investigated
methods for minimizing or reversing subsidence. The study showed that by flooding
soils on subsided islands approximately one foot deep, peat soil decomposition is
stopped, and conditions are ideal for emergent marsh vegetation to become
established. In the Twitchell Island pilot project, researchers saw some initial soil
accumulation during the late 1990s and early 2000s, and noted that accretion rates
accelerated and land surface elevation began increasing much more rapidly after about
seven years, as plant biomass was accumulated over time. Land surface elevation is
estimated to be increasing at an annual rate of around four inches, and is expected to
continue to increase (Fujii 2007).
The USGS is interested in implementing a subsidence reversal program Delta-wide,
given the results of their Twitchell Island pilot study. Such a program would involve
offering financial incentives to landowners to create and manage wetland areas on their
lands (Fujii 2007). Large-scale, whole-island approaches to reversing subsidence
would be beneficial for multiple purposes. Programs that offer incentives for 10- or 20year studies for subsidence reversal on large tracts of land could help improve Delta
levee stability and reduce the risk of catastrophic failure. Assuming that accretion rates
continue at about four inches annually, estimates suggest a 50 percent reduction in
accommodation space in 50 years if subsidence could be pursued throughout the Delta.
This reduction in accommodation space jumps to 99 percent over the next 100 years
(Fujii 2007). Some deeply subsided lands could also be used as disposal sites for clean
dredged sediments, providing local flood control improvements while helping raise land
elevations on subsided islands more quickly. This accommodation space reduction, in
addition to helping stabilize levees over the longer term, would create additional areas
for restoration of additional tidal marsh habitat.
While the primary objectives of creating wetlands on deep Delta islands would be to
reverse subsidence and sequester carbon, there would be significant ancillary benefits
to wildlife such as waterfowl. Delta agricultural lands and managed wetland areas
provide a vital component to Pacific Flyway habitat for migratory waterfowl by increasing
the availability of natural forage, ensuring improved body condition and breeding
success (CALFED 2000b).
Deep Open Water Habitat. All permanent aquatic habitats in the Delta are occupied by
fish of some type. In planning for restoration of Delta aquatic habitats, it is important to
consider which fish will occupy which habitat and when; and what type of benefits fish
will gain from the habitat. Fish assemblages in the Delta, each with a distinct set of
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environmental requirements, include native pelagic species (e.g., delta and longfin
smelt), freshwater planktivores, dominated by non-native species such as threadfin
shad and inland silverside; anadromous species (e.g., salmon and steelhead), sloughresidents associated with beds of SAV (e.g., centrarchide), and freshwater benthic
species (e.g., prickly sculpin) (Moyle and Bennett 2008). Habitat diversity is necessary
to support multiple fish assemblages in the Delta. Restoration efforts need to focus on
creating habitats required by desirable species, while avoiding habitats dominated by
undesirable species.
With the increasing threats of levee failure from continuing land subsidence,
exacerbated by sea level rise, higher seasonal runoff, and random events such as an
earthquake, the Delta is likely to have more large areas of deep, open water in the
future (Moyle and Bennett 2008). Important attributes to manage to increase habitat
variability and provide improved water quality conditions include salinity, contaminant
inputs, and connectivity to surrounding habitats (Moyle and Bennett 2008). Fish
assemblages will respond differently to future environmental changes.
New open water habitats may also result from intentional activities on a smaller and
more managed scale than whole-island flooding. The intentional removal of levees on
islands at the periphery of the Delta in order to create marsh habitat on intertidal land
elevations would result in open water below the tidal zone similar to that which is
developing at Liberty Island. Exchange of materials between the restored tidal marsh
and adjacent open water could result in higher productivity in open water habitat. As
mentioned in the discussion on tidal marsh restoration, the potential for SAV dominated
by non-native species to establish in new shallow water environments is a concern. On
Liberty Island, SAV has not become a dominant component of the open water habitat.
This may be a result of tidal flow velocities, wind-induced disturbance and high
turbidities, or some other factor. Continuing research and monitoring of the Liberty
Island project will improve understanding of the dynamics of a large island breach at the
periphery of the Delta, and help plan for future marsh or open water restoration projects.
There are many uncertainties related to future characteristics of flooded island and open
water habitats (Moyle and Bennett 2008). These include configuration and location of
flooded islands; physical properties such as depth, turbidity, flow, and salinity; biological
properties such as productivity of phytoplankton and copepods; and susceptibility to
invasion by non-native species such as Egeria densa, centrarchids, and invasive nonnative clams. Adaptive management, combined with large-scale experimentation on
new open water habitat, would help to reduce uncertainties. This could occur through
the planned flooding of at least one Delta island, or through an organized study plan
that would go into effect in the event of an unplanned levee breach (Moyle and Bennett
2008).
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Appendix 4
Elevation Map

Note: All content of this appendix is newly adopted.

Figure 4-1

Habitat Types Based on Elevation, Shown with Developed Areas in the Delta and Suisun Marsh
Source: Adapted from DFG 2011
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Appendix 5
Recommended Areas for Prioritization and Implementation of Habitat
Restoration Projects

Note: All content of this appendix is newly adopted.
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Figure 5-1

Recommended Areas for Prioritization and Implementation of Habitat Restoration Projects
Source: DFG 2011
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Appendix 6
Delta Primary and Secondary Zones and Suisun Marsh

Note: All content of this appendix is newly adopted.

Figure 6-1

Delta Primary and Secondary Zones and Suisun Marsh
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Appendix 7
Delta Communities

Note: All content of this appendix is newly adopted.

Figure 7-1

Towns of Locke and Walnut Grove
Source: Sacramento County 2011
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Figure 7-2

Town of Hood
Source: Sacramento County 2011, Sacramento County 2012, Sacramento County 2013
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Figure 7-3

Town of Ryde
Source: Sacramento County 2011
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Figure 7-4

Town of Courtland
Source: Sacramento County 2011
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Figure 7-5

Town of Knightsen
Source: Contra Costa County 2011
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Figure 7-6

Town of Clarksburg
Source: Yolo County 2010

7-6

Figure 7-7

City of Isleton
Source: City of Isleton 2000

7-7

Figure 7-8

City of West Sacramento
Sources: City of Sacramento 2008, Sacramento County 2011, City of West Sacramento 2010
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Figure 7-9

Town of Freeport and the City of Sacramento’s Sphere of Influence
Sources: City of Sacramento 2008, Sacramento County 2012
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Figure 7-10

Cities of Stockton, Lodi, Lathrop, and Manteca and their Spheres of Influence
Sources: San Joaquin County 2008, City of Stockton 2011, City of Manteca 2012, City of Lathrop 2012
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Figure 7-11

City of Tracy and its Sphere of Influence, and the Community of Mountain House
Sources: City of Tracy 2011, Mountain House Community Services District 2008, San Joaquin County 2008
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Figure 7-12

Cities of Fairfield, Suisun City, and Benicia and their Spheres of Influence
Sources: City of Benicia 2003, City of Fairfield 2008, City of Suisun City 2011
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Figure 7-13

City of Rio Vista and its Sphere of Influence
Source: City of Rio Vista 2001
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Appendix 8
Setback Levee Evaluation Areas
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Figure 8-1

Setback Levee Evaluation Areas
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