
STATE OF CALIFORNIA
REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

STAFF SUMMARY REPORT: Christina Toms
MEETING DATE: July 13, 2022

ITEM: 7

Proposed Basin Plan Amendment on Climate Change and Aquatic Habitat Protection, 
Management, and Restoration – Public Hearing to Consider Adoption of Proposed Basin Plan 
Amendment

DISCUSSION:
The attached Tentative Resolution (Appendix A) would adopt an amendment (Appendix B) to the 
Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan). This is the second 
hearing to solicit testimony on and consider adoption of the proposed Basin Plan amendment 
(BPA). The Board had an initial hearing to receive public testimony on April 13, 2022. The 
proposed BPA describes efforts made to support the long-term resilience of aquatic habitats in the 
Region. It includes a suite of questions and information that may be relevant to permitting dredge 
or fill activities in or near the Region’s coastal waters, especially shoreline climate change 
adaptation projects. It also updates references, corrects errors, and makes minor, non-substantive 
edits for clarity. The proposed BPA is informational and contains no new regulations. The Staff 
Report supporting the BPA is in Appendix C.

BACKGROUND
Globally and in the San Francisco Bay Region, climate change is manifesting through a variety of 
mechanisms including but not limited to higher temperatures; rising sea and groundwater levels; 
changes in the timing, frequency, intensity, and duration of precipitation and runoff; more frequent 
and severe storm surges, floods, and droughts; drowning and downshifting of wetlands; and 
landscape aridity that desiccates streams and increases the risk of catastrophic wildfires. These 
changes are impacting the health, integrity, and resilience of the Region’s built and natural 
communities in complex and interconnected ways, and they pose a special threat to the Region’s 
waters, including wetlands. The threats are especially acute in and near the San Francisco 
Baylands and low-lying areas of the Pacific coast, where climate change impacts to watersheds 
are compounded by impacts from rising sea and groundwater levels. 

Efforts to respond to and prepare for climate change through the construction of traditional “grey” 
infrastructure and armoring, such as levees, seawalls, engineered flood control channels, and rock 
revetments, can exacerbate harm to aquatic ecosystems and vulnerable shoreline communities. 
On the other hand, nature-based infrastructure, and hybrid measures that integrate nature with 
engineered structural approaches, can help create resilient shorelines that support co-benefits 
such as recreation, water quality improvement, and habitat for native species. In some 
circumstances, they may perform better than grey infrastructure, and cost less over time. Projects 
that maximize the use of nature-based features and minimize reliance on grey infrastructure 
generally have fewer direct, indirect, and cumulative adverse impacts on aquatic resources than 
projects that rely solely on grey infrastructure.

The Basin Plan is the Water Board’s master water quality control planning document. To help 
inform the planning, permitting, and implementation of projects in the Region’s coastal waters, and 
to help avoid and minimize direct, indirect, and cumulative adverse impacts to these systems, it is 



important that the Water Board update the Basin Plan to provide information related to climate 
change and share the knowledge the Water Board has acquired to protect the beneficial uses of 
waters in the face of climate change. The Basin Plan currently lacks any description of climate 
change and its relevance to the Water Board’s regulatory programs, particularly dredge or fill 
activities in and near the Region’s shorelines. The proposed BPA therefore includes the following 
informational changes to the Basin Plan:

Chapter 1, Introduction
Inserts a new Section 1.7, The Challenge of Climate Change, which describes the effects of a 
changing climate on water quality and the need to address these effects on a landscape scale.

Chapter 4, Implementation Plans
Insert a new Section 4.27 entitled “Climate Change and Aquatic Habitat Protection, Management, 
and Restoration,” which:

· Acknowledges and describes how climate change can adversely impact aquatic habitats and 
their beneficial uses. Describes how certain climate adaptation approaches can exacerbate 
adverse impacts to aquatic resources. Describes efforts made to support the long-term 
resilience of aquatic resources in the Region.

· Provides information and poses questions that may be relevant when permitting dredge or fill 
activities in the era of climate change, especially those activities associated with climate 
change adaptation projects and strategies. When permitting such activities, under existing laws 
and regulations, the Water Board is required to ensure that adverse impacts to waters of the 
state have been appropriately avoided, minimized, and compensated. Understanding the 
reasonably foreseeable influence of climate change is important to adequately assess the 
impacts of these activities to waters of the state. In addition, the Water Board has increased its 
knowledge with respect to climate change adaption projects and their potential for adverse 
impacts to waters of the state and the questions and information incorporate this knowledge.

RESPONSE TO COMMENTS
The 45-day comment period for the proposed BPA closed on April 22, 2022. We received 
comment letters (Appendix D) from the following entities (listed in alphabetical order):

1. Alameda County Water District
2. Bay Area Clean Water Agencies
3. Bay Conservation and Development Commission
4. Bay Planning Coalition, Building Industry Association, Bay Area Council, North Bay 

Leadership Council, and San Mateo County Economic Development Association
5. California State Coastal Conservancy
6. Citizens Committee to Complete the Refuge
7. Coast Action Group
8. Robert Raven
9. Santa Clara Valley Water District



Most comments were supportive of the proposed BPA; many commenters suggested relatively 
minor edits to the BPA and supporting staff report for clarity and completeness. We accepted and 
incorporated these edits, which are explained in detail in the Response to Comments document 
(Appendix E). We also met with the Bay Conservation and Development Commission to discuss 
the proposed BPA. 

The Bay Planning Coalition, Building Industry Association, Bay Area Council, North Bay 
Leadership Council, and San Mateo County Economic Development Association (BPC et al.) 
expressed concerns that the proposed BPA was regulatory, not informational, and that Basin Plan 
language will be used by the Water Board and staff when considering whether an applicant 
provided adequate information as part of its application, as well as when making decisions to 
approve, deny, or impose conditions on a permit approval. We met twice with BPC et al. to discuss 
the proposed BPA their comments and proposed revisions to the BPA. 

To further clarify that the proposed BPA is informational and not regulatory, we revised it and the 
Staff Report to be clear that the BPA would not add or alter any rule, regulation, order, or standard 
into the permitting process. The permitting process for dredge or fill activities in waters of the State 
is and will continue to be governed by the State Wetland Definition and Procedures for Discharges 
of Dredged or Fill Material to Waters of the State (Procedures) and the Clean Water Act Section 
404(b)(1) Guidelines. Instead of amending or augmenting these regulations, the proposed BPA  
provides information and poses questions that may be relevant when permitting dredge or fill 
activities in the era of climate change, especially those activities associated with climate change 
adaptation projects and strategies. We revised the proposed BPA to state that the new language is 
not intended to and cannot be construed as modifying how dredge or fill activities are permitted 
under the Procedures or the Guidelines or augmenting the Board’s authority. The Response to 
Comments document explains the revisions to the proposed BPA and Staff Report in detail and 
provides examples of how the information in the BPA is consistent with the existing requirements in 
the Dredge and Fill Procedures and Guidelines.

APPENDICES:
A. Tentative Resolution Adopting the Revised Basin Plan Amendment
B. Revised Basin Plan Amendment, showing changes
C. Revised supporting Staff Report, showing changes
D. Comment Letters Received
E. Response to Comments 



APPENDIX A

Tentative Resolution Adopting the Revised 
Basin Plan Amendment
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

TENTATIVE RESOLUTION No. R2-2022-00XX

Amending the Water Quality Control Plan for the San Francisco Bay Basin  
to Include Information on Climate Change and Aquatic Habitat Protection, 

Management, and Restoration

WHEREAS, the California Regional Water Quality Control Board, San Francisco Bay 
Region (Regional Water Board), finds that:

1. The Regional Water Board administers the Porter-Cologne Water Quality Control Act 
(Water Code, § 13000 et seq.) (Porter-Cologne Act) to achieve an effective water quality 
control program for waters within its jurisdiction and is responsible for the regulation of 
activities and factors that may affect the quality of the waters of the state. (Water Code, 
§§ 13000 and 13001.)

2. The Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan) is the 
Regional Water Board's master water quality control planning document. It designates 
beneficial uses and water quality objectives for waters of the state, including surface 
waters and groundwater. It also includes programs of implementation to achieve water 
quality objectives. The Basin Plan was duly adopted by the Regional Water Board and 
approved by the State Water Resources Control Board (State Water Board), Office of 
Administrative Law and the United States Environmental Protection Agency, where 
required.

3. The Basin Plan may be amended in accordance with Water Code section 13240. The 
proposed Basin Plan amendment complies with this section.

4. Greenhouse gas emissions and changes in land use from post-industrial human 
activities are causing and will continue to cause the earth’s climate to change. Climate 
change is and will continue to increase global temperatures, change precipitation 
patterns, raise sea levels, change groundwater levels, and increase the intensity, 
frequency, and duration of extreme weather events. These changes will, in turn, impact 
water quality in the San Francisco Bay Region through multiple mechanisms operating 
at multiple temporal and spatial scales.

5. The Basin Plan does not currently contain information related to climate change. The 
proposed Basin Plan amendment, therefore, adds new information on the challenge of 
climate change and how it might affect the Region’s waters. It also updates references, 
corrects errors, and makes minor, non-substantive edits for clarity; describes regional 
efforts made to support the long-term resilience and beneficial uses of aquatic habitats in 
the Region; and includes a suite of information and questions that may be helpful and 
relevant to permitting dredge or fill activities in or near the Region’s shorelines, 
especially those activities associated with climate adaptation projects and strategies. 
The Basin Plan amendment is informational and contains no new regulations. 

6. The Basin Plan amendment, including specifications on its physical placement in the 
Basin Plan, is set forth in Exhibit A. 
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7. Because the Basin Plan amendment is non-regulatory, no scientific peer review is 
required under Health and Safety Code section 57004, which requires the scientific 
basis of any regulation or policy adopted under the Porter-Cologne Act to be subject to 
external scientific peer review. 

8. On March 8, 2022, Regional Water Board staff publicly noticed and distributed for public 
review and comment the proposed Basin Plan amendment and supporting draft staff 
report and substitute environmental documentation, in accordance with applicable laws. 

9. The Regional Water Board prepared a substitute environmental document for the 
proposed Basin Plan amendment. However, the proposed Basin Plan amendment is not 
a "project" within the meaning of the California Environmental Quality Act because it will 
neither cause a direct physical change in the environment or a reasonably foreseeable 
indirect change. (See Pub. Resources Code, § 21065; Cal. Code Regs., tit. 14, § 
15378.) As a result, the proposed Basin Plan amendment is not subject to the California 
Environmental Quality Act. 

10. Adoption of the Basin Plan amendment will not lower water quality and is, therefore, 
consistent with the state and federal antidegradation policies (State Water Board 
Resolution No. 68-18 and 40 C.F.R. § 131.12).

11. The Regional Water Board held public hearings on April 13, 2022, and July 13, 2022, to 
hear public testimony and consider the Basin Plan amendment. Notice of the public 
hearings was given to all interested persons in accordance with Water Code section 
13244.

12. The Regional Water Board has carefully considered all timely oral and written 
comments, including responses thereto, on the Basin Plan amendment, as well as all 
evidence in the administrative record.

13. The Basin Plan amendment must be submitted for review and approval by the State 
Water Board. Once approved by the State Water Board, the amendment will be 
submitted to the Office of Administrative Law for concurrence that it is non-regulatory.

NOW, THEREFORE BE IT RESOLVED THAT:
1. The Regional Water Board hereby approves and adopts the Basin Plan amendment as 

set forth in Exhibit A hereto.
2. The Executive Officer is directed to forward copies of the Basin Plan amendment to the 

State Water Board in accordance with the requirements of Water Code section 13245.
3. The Regional Water Board requests that the State Water Board approve the Basin Plan 

amendment in accordance with the requirements of Water Code sections 13245 and 
13246 and forward it to Office of Administrative Law for concurrence on its 
non-regulatory status.

4. If, during the approval process, Regional Water Board staff, the State Water Board, or 
Office of Administrative Law determines that minor, non-substantive corrections to the 
language of the amendment are needed for clarity or consistency, the Executive Officer 
may make such changes and shall inform the Regional Water Board of any such 
changes.
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I, Eileen White, Executive Officer, do hereby certify that the foregoing is a full, true, and correct 
copy of a Resolution adopted by the California Regional Water Quality Control Board, San 
Francisco Bay Region, on July 13, 2022.

_____________________________
Eileen White 
Executive Officer

Attachment:
Exhibit A – Basin Plan Amendment on Climate Change and Aquatic Habitat Protection, 

Management, and Restoration



Exhibit A

Proposed Basin Plan Amendment
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Basin Plan Amendment
The following revisions are proposed for Chapter 1: Introduction. Text proposed for deletion is in 
strikeout; text proposed for addition is underlined.

1.1 THE SAN FRANCISCO BAY REGION
The San Francisco Bay Region (Region) is 4,603 square miles, roughly the size of the State of 
Connecticut, and characterized by its dominant feature, 1,100 square miles of the 1,600 square 
mile San Francisco Bay Estuary (Estuary), the largest estuary on the west coast of the United 
States, where fresh waters from California’s Central Valley mix with the saline waters of the 
Pacific Ocean. The Region also includes coastal portions of Marin and San Mateo counties, 
from Tomales Bay in the north to Pescadero and Butano Creeks in the south.

The Estuary conveys the waters of the Sacramento and San Joaquin rivers into the Pacific 
Ocean. Located on the central coast of California (Figure 1-1), the Bay system functions as the 
only drainage outlet for waters of the Central Valley. It also marks natural topographic 
separation between the northern and southern coastal mountain ranges. The Region's 
waterways, wetlands, and bays form the centerpiece of the United States' fourth-largest 
metropolitan region, including all or major portions of Alameda, Contra Costa, Marin, Napa, San 
Francisco, San Mateo, Santa Clara, Solano, and Sonoma counties.

Because of its highly dynamic and complex environmental conditions, the Bay system supports 
an extraordinarily diverse and productive ecosystem. Within each section of the Bay lie 
deepwater areas that are adjacent to large expanses of very shallow water. Salinity levels range 
from hypersaline to fresh water, and water temperature varies throughout the Bay system. 
These factors greatly increase the number of species that can live in the Estuary and enhance 
its biological stability.

The Bay system's deepwater channels, tidelands, marshlands, freshwater streams, and rivers 
provide a wide variety of habitats that have become increasingly vital to the survival of several 
plant and animal species as other estuaries are reduced in size,  or lost to development, or 
altered by changes in the climate. These areas sustain rich communities of crabs, clams, fish, 
birds, and other aquatic life and serve both as important wintering sites for migrating waterfowl 
and as spawning areas for anadromous fish.

1.7 THE CHALLENGE OF CLIMATE CHANGE
Globally, climate change affects water quality and quantity from snowpack to freshwater 
streams to the ocean. Post-industrial human activity increases in greenhouse gas emissions 
and changes in land use have and will continue to cause an increase in global temperature, 
changes in precipitation patterns, rises in sea levels, changes in groundwater levels, and 
increases in the intensity and frequency of extreme weather events. Extreme weather events – 
such as drought, heat waves, and large storms – can increase the risk of catastrophic wildfires, 
decrease water supplies for communities/regions, and alter stream flows and sediment 
discharges. These changes in climate and weather impact aquatic systems through numerous 
mechanisms, including through increases in water temperatures, changes in streamflow and 

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_1-01.pdf
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watershed sediment discharge that can impede drainage, increase flooding, mobilize 
contaminants, and desiccate headwater streams. Climate change can also contribute to ocean 
acidification, changes in the extent and frequency of harmful algal blooms, hypoxia, and 
changes in aquatic species composition. Rising sea levels are increasing the risk of coastal 
flooding and erosion, especially where critical shoreline infrastructure and low-lying communities 
rely on tidal wetlands and mudflats to help protect them from the rising seas. Rising sea levels 
increase the risk of drowning coastal habitats, such as tidal wetlands and mudflats, especially 
where habitats cannot migrate upland/inland, and/or where there are inadequate sediment 
supplies to support accretion. Also, rising sea levels due to climate change are likely to cause 
increases in shallow groundwater levels, also called groundwater rise. This could lead to 
increases in saltwater or brackish water intrusion into utility corridors, basements, and crawl 
spaces; overland flooding from emergent groundwater; mobilization and spread of pollutants 
from nearshore cleanup sites into vulnerable areas; and vapor intrusion into buildings and 
homes.

Climate change acts on a landscape scale, and its effects are not limited by political or 
jurisdictional boundaries. Therefore, efforts to address climate change require regional, 
collaborative, cross-jurisdictional approaches to project planning, permitting, and 
implementation. This is especially true of shoreline adaptation and resilience projects, and 
related efforts to protect and enhance aquatic ecosystems and their interrelated functions.
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The following revisions are proposed for Chapter 2: Beneficial Uses. Text proposed for deletion 
is in strikeout; text proposed for addition is underlined.

2.2.3 WETLANDS
Federal administrative law (e.g., 40 CFR Part 122.2, revised December 22, 1993) defines 
wetlands as waters of the United States. National waters include waters of the State of 
California, defined by the Porter-Cologne Act as “any water, surface or underground, including 
saline waters, within the boundaries of the State” (California Water Code §13050[e]). Wetland 
water quality control is therefore clearly within the jurisdiction of the State Water Board and 
Regional Water Boards.

Wetlands are further defined in 40 CFR 122.2 as “those areas that are inundated or saturated 
by surface or groundwater at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar 
areas.”

The Water Board recognizes that wetlands frequently include areas commonly referred to as 
saltwater marshes, freshwater marshes, open or closed brackish water marshes, mudflats, 
sandflats, unvegetated seasonally ponded areas, vegetated shallows, sloughs, wet meadows, 
playa lakes, natural ponds, vernal pools, diked baylands, seasonal wetlands, floodplains, and 
riparian woodlands.

Mudflats make up one of the largest and most important habitat types in the Estuary. Snails, 
clams, worms, and other animals convert the rich organic matter in the mud bottom to food for 
fish, crabs, and birds.

Mudflats generally support a variety of edible shellfish, and many species of fish rely heavily on 
the mudflats during at least a part of their life cycle. Additionally, San Francisco Bay mudflats 
are one of the most important habitats on the coast of California for millions of migrating 
shorebirds.

Another important characteristic of the Estuary is the fresh, brackish, and salt water marshes 
around the Bay’s margins. These highly complex communities are recognized as vital 
components of the Bay system’s ecology. Most marshes around the Bay have been destroyed 
through filling and development. The protection, preservation, and restoration of the remaining 
marsh communities are essential for maintaining the ecological integrity of the Estuary.

Identifying wetlands may be complicated by such factors as the seasonality of rainfall in the 
Region. Therefore, in identifying wetlands considered waters of the United States, the Water 
Board will consider such indicators as hydrology, hydrophytic plants, and/or hydric soils for the 
purpose of mapping and inventorying wetlands. The Water Board will, in general, rely on the 
federal manual for wetland delineation in the Region when issuing Clean Water Act Section 401 
water quality certifications (U.S. Army Corps of Engineers (Corps) Wetlands Delineation 
Manual, 1987). In the rare cases where the U.S. EPA and Corps guidelines disagree on the 
boundaries for federal jurisdictional wetlands, the Water Board will rely on the wetlands 
delineation made by the U.S. EPA or the California Department of Fish and Game Wildlife 
(CDFGCDFW). For the purpose of mapping and inventorying wetlands, the Water Board will 
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rely on the protocols and naming conventions of the National Wetlands Inventory (NWI) 
prepared by the U.S. Fish and Wildlife Service (USFWS).

Many individual wetlands provide multiple benefits depending on the wetland type and location. 
There are many potential beneficial uses of wetlands, including Wildlife Habitat (WILD); 
Preservation of Rare and Endangered Species (RARE); Shellfish Harvesting (SHELL); Water 
Contact Recreation (REC1); Noncontact Water Recreation (REC2); Commercial, and Sport 
Fishing (COMM); Marine Habitat (MAR); Fish Migration (MIGR); Fish Spawning (SPAWN); and 
Estuarine Habitat (EST). Some of these general beneficial uses can be further described in 
terms of their component wetland function. For example, many wetlands that provide 
groundwater recharge (GWR) also provide flood control, pollution control, erosion control, and 
stream baseflow.

Table 2-3 shows how beneficial uses are associated with different wetland types. Table 2-4 lists 
and specifies beneficial uses for 34 significant wetland areas within the Region; generalized 
locations of these wetlands are shown in Figure 2-11. It should be noted that most of the 
wetlands listed in Table 2-4 are saltwater marshes, and that the list is not comprehensive.

The Water Board has participated in completing the Baylands Ecosystem Habitat Goals Report 
(1999) and the Baylands Ecosystem Species and Community Profiles (2000), which were 
written by scientists and managers in the Region in order to recommend sound wetland 
restoration strategies. The 2015 Baylands Ecosystem Habitat Goals Update: Climate Change - 
What We Can Do updates these strategies to respond to climate change. Other efforts around 
the Bay to locate wetland sites include the San Francisco Estuary Institute’s (SFEI) EcoAtlas 
Baylands Maps (Baylands Maps) and Bay Area Wetlands Project Tracker (Wetlands Tracker), 
and the Wetland Tracker managed by the San Francisco Bay Joint Venture. Because of the 
large number of small and non-contiguous wetlands, it is not practical to delineate and specify 
beneficial uses of every wetland area. Therefore, beneficial uses may be determined site 
specifically, as needed. Chapter 4 of this Plan contains additional information on the process 
used to determine beneficial uses for specific wetland sites.

https://www.sfei.org/
https://www.ecoatlas.org/
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The following revisions are proposed for Chapter 4: Implementation Plans. Text proposed for 
deletion is in strikeout; text proposed for addition is underlined.

4.23 WETLAND PROTECTION AND MANAGEMENT
Wetlands and related habitats comprise some of the Region's most valuable natural resources. 
Wetlands provide critical habitats for hundreds of species of fish, birds, and other wildlife; offer 
open space; and provide many recreational opportunities. Wetlands also serve to enhance 
water quality, through such natural functions as flood control and erosion control, stream bank 
stabilization, and filtration and purification of surface water.

The Water Board will refer to the following for guidance when permitting or otherwise acting on 
wetland issues:

· Governor’s Executive Order W-59-93 (signed August 23, 1993; also known as the 
California Wetlands Conservation Policy, or the "No Net Loss" policy);

· Senate Concurrent Resolution No. 28; and

· Water Code Section 13142.5 (applies to coastal marine wetlands).
The goals of the California Wetlands Conservation Policy include ensuring "no overall net loss,” 
achieving a “long-term net gain in the quantity, quality, and permanence of wetlands acreage 
and values ...", and reducing "procedural complexity in the administration of state and federal 
wetlands conservation programs."

Senate Concurrent Resolution No. 28 states, "It is the intent of the legislature to preserve, 
protect, restore, and enhance California's wetlands and the multiple resources which depend on 
them for the benefit of the people of the state."

Water Code Section 13142.5 states, "Highest priority shall be given to improving or eliminating 
discharges that adversely affect ... wetlands, estuaries, and other biologically sensitive sites." 

The Water Board may also refer to the most recent version of the San Francisco Estuary 
Project’s Comprehensive Conservation and Management Plan (2007) Partnership’s Estuary 
Blueprint: Comprehensive Conservation and Management Plan (CCMP) for recommendations 
on how to effectively participate in a Region-wide, multiple-agency wetlands management 
program.

4.23.1 Baylands Ecosystem Habitat Goals 
Consistent with the California Wetlands Conservation Policy, the Water Board participated in the 
preparation of two three planning documents for wetland restoration around the Estuary: 
Baylands Ecosystem Habitat Goals (1999), and Baylands Ecosystem Species and Community 
Profiles (2000)Baylands Ecosystem Species and Community Profiles (2000), and The Baylands 
and Climate Change: What We Can Do (2015), together known as the Habitat Goals reports. 
The 1999 Habitat Goals report articulated the values of different bayland habitats and 
established an ambitious goal of protecting and restoring 100,000 acres of tidal wetlands around 
the Bay. The 2015 report emphasized the importance of establishing complete tidal wetland 
systems with robust physical and ecological connections between the Bay, tidal wetlands, 
estuarine-terrestrial transition zones (often called ecotones), and watersheds to sustain healthy, 
resilient habitats in the face of climate change.

http://ceres.ca.gov/wetlands/policies/governor.html
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=13001-14000&file=13140-13148
http://ceres.ca.gov/wetlands/policies/governor.html
http://www.sfestuary.org/userfiles/ddocs/Final_CCMP.pdf
https://www.sfestuary.org/estuary-blueprint/
https://www.sfestuary.org/estuary-blueprint/
http://www.sfei.org/node/2123
http://www.sfestuary.org/pdfs/species-community/Species_and_Community_Profiles%5BPart1%5D.pdf
https://behgu.aviandesign.net/wp-content/uploads/2015/10/Baylands_Complete_Report.pdf
https://behgu.aviandesign.net/wp-content/uploads/2015/10/Baylands_Complete_Report.pdf
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The Habitat Goals reports provide a starting point for coordinating and integrating wetland 
planning and regulatory activities around the Estuary. The Habitat Goals reports identify and 
specify the beneficial uses and/or functions of existing wetlands and suggest wetland habitat 
goals for the baylands, defined in the Habitat Goals reports as shallow water habitats around 
the San Francisco Bay between maximum and minimum elevations of the tides. The baylands 
ecosystem includes the baylands, adjacent habitats, and their associated plants and animals. 
The boundaries of the ecosystem vary with the bayward and landward movements of fish and 
wildlife that depend upon the baylands for survival. The Habitat Goals reports were the non-
regulatory component of a conceptual regional wetlands management plan from that began in 
the mid-1990’s.

4.23.2 Determination of Applicable Beneficial Uses for Wetlands
Beneficial uses of water are defined in Chapter 2 Beneficial Uses and are applicable throughout 
the Region. Chapter 2 also identifies and specifies the beneficial uses of 34 significant marshes 
within the Region (Table 2-3Table 2-4). Chapter 2 indicates that the listing is not comprehensive 
and that beneficial uses may be determined site-specifically. In making those site-specific 
determinations, the Water Board will consider the Habitat Goals reports, which provide a 
technical assessment of wetlands in the Region and their existing and potential beneficial uses. 
In addition to the wetland areas identified in Chapter 2, the Habitat Goals reports identified 
additional wetlands in the Region as having important habitat functions. Because of the large 
number of small and non-contiguous wetlands within the Region, it is not practical to specify 
beneficial uses for every wetland area. Therefore, beneficial uses will frequently be specified as 
needed for a particular site. This section provides guidance on how beneficial uses will be 
determined for wetlands within the Region.

Information contained in the Bay Area Aquatic Resource Inventory (BAARI) prepared by the 
San Francisco Estuary Institute, Habitat Goals reports, the National Wetlands Inventory (NWI) 
prepared by the U.S. Fish and Wildlife Service (USFWS), and in the scientific literature 
regarding the location and areal extent of different wetland types will be used as initial 
references for any necessary beneficial use designation. The NWI is the updated version of the 
USFWS's Classification of Wetlands and Deepwater Habitats of the United States (Cowardin, et 
al. 1979), which is incorporated by reference into this plan, and was previously used by the 
Water Board to identify specific wetland systems and their locations. BAARI, The the updated 
NWI, or other appropriate methods will continue to be used to locate and identify wetlands in the 
Region. A matrix of the potential beneficial uses that may be supported by each USFWS 
wetland system type is presented in Table 2-4Table 2-3.

It should be noted that, while BAARI, the Habitat Goals reports, and USFWS's NWI wetlands 
classification system are useful tools for helping to establish beneficial uses for a wetland site, it 
is not suggested that these tools be used to formally delineate wetlands.

4.23.3 Hydrology
Hydrology is a major factor affecting the beneficial uses of wetlands. To protect the beneficial 
uses and water quality of wetlands from impacts due to hydrologic modifications, the Water 
Board will carefully review proposed water diversions and transfers (including groundwater 
pumping proposals) and require or recommend control measures and/or mitigation as 
necessary and applicable.

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/bp_ch2.shtml#2.1
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-03.pdf
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-04.pdf
http://www.fws.gov/wetlands/
http://www.npwrc.usgs.gov/resource/wetlands/classwet/index.htm
http://www.npwrc.usgs.gov/resource/wetlands/classwet/index.htm
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-04.pdf
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-03.pdf
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4.23.4 Wetland Dredge or Fill
The beneficial uses of waters of the state, including wetlands, are frequently affected by 
dredging, diking, and filling. Pursuant to Section 404 of the Clean Water Act, discharge of 
dredged or fill material to waters of the United States must be performed in conformance with a 
permit obtained from the U.S. Army Corps of Engineers (Corps) prior to commencement of the 
fill activity. Under Section 401 of the Clean Water Act, the state must certify that any permit 
issued by the Corps pursuant to Section 404 will comply with water quality standards 
established by the state (e.g., Basin Plans or statewide plans), or can deny such certification, 
with or without prejudice. In California, the State and Regional Water Boards are charged with 
implementing Section 401. California’s Section 401 regulations are at Title 23, CCR, Division 3, 
Chap. 28, Sections 3830-3869. The State Water Resources Control Board’s “Wetland Definition 
and Procedures for Discharges of Dredged or Fill Material to Waters of the State” supplements 
these regulations and applies to most discharges of dredged or fill material to waters of the 
state. Pursuant to these regulations, the Water Board and/or the Water Board’s Executive 
Officer have the authority to issue or deny Section 401 water quality certification. The 
certification may be issued with or without conditions to protect water quality.

The Water Board has independent authority under the Water Code to regulate discharges of 
waste to wetlands (waters of the )state, including wetlands, that would adversely affect the 
beneficial uses of those wetlandswaters through waste discharge requirements or other orders. 
The Water Board may choose to exercise its independent authority under the Water Code in 
situations where there is a conflict between the state and the Corps, such as over a 
jurisdictional determination or in instances where the Corps may not have jurisdiction. In 
situations where there is a conflict between the state and the Corps, such as over a 
jurisdictional determination or in instances where the Corps may not have jurisdiction, the Water 
Board may choose to exercise its independent authority under the Water Code.

The regulation of “isolated" waters determined not to be waters of the U.S. is one such instance 
where the Corps does not have jurisdiction. The U. S. Supreme Court, in its 2001 decision in 
Solid Waste Agency of Northern Cook County v. U.S. Army Corps of Engineers (the “SWANCC 
decision”) determined that certain isolated, non-navigable waters are not waters of the U.S., but 
are the province of the states to regulate. The Water Code provides the State and Regional 
Water Boards clear authority to regulate such isolated, non-navigable waters of the state, 
including wetlands. To address the impacts of the SWANCC decision on the waters of the state, 
the State Water Board issued Order No. 2004-0004-DWQ in 2004, General WDRs for dredged 
or fill discharges to waters deemed by the Corps to be outside of federal jurisdiction. It is the 
intent of these General WDRs to regulate a subset of the discharges that have been determined 
not to fall within federal jurisdiction, particularly those projects involving impacts to small 
acreage or linear feet and those involving a small volume of dredged material.

Order No. 2004-004-DWQ does not address all instances where the Water Board may need to 
exercise its independent authority under the Water Code. In such instances, dischargers and/or 
affected parties will be notified with 60 days of the Water Board's determination and be required 
to file a report of waste discharge.

For proposed dredge or fill activities deemed to require mitigation, the Water Board will require 
the applicant to locate the mitigation project within the same section of the Region, wherever 
feasible. The Water Board will evaluate both the project and the proposed mitigation together to 
ensure that there will be no net loss of wetland acreage and no net loss of wetland functions. 
The Water Board may consider such sources as the Habitat Goals reports, the San Francisco 

http://www.waterboards.ca.gov/laws_regulations/docs/fedwaterpollutioncontrolact.pdf
http://www.law.cornell.edu/supct/html/99-1178.ZS.html
http://www.law.cornell.edu/supct/html/99-1178.ZS.html
http://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2004/wqo/wqo2004-0004.pdf
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Estuary Project's Comprehensive Conservation and Management Plan,Partnership’s Estuary 
Blueprint/CCMP, the San Francisco Bay Shoreline Adaptation Atlas, the Aquatic Resource Type 
Conversion Evaluation Framework, or other approved watershed management planstechnical 
guidance when determining appropriate "out-of-kind" mitigation.

The Water Board uses the U.S. EPA's Section 404(b)(1), "Guidelines for Specification of 
Disposal Sites for Dredge or Fill Material," dated December 24, 1980, which is incorporated by 
reference into this plan, in determining the circumstances under which wetlands filling may be 
permitted.

In general, it is preferable to avoid wetland disturbance. When this is not possible, disturbance 
should be minimized. Mitigation for lost wetland acreage and functions through restoration or 
creation should only be considered after disturbance has been minimized. Complete mitigation 
projects should be assessed using established wetland compliance and ecological assessment 
methods, such as the Wetland Ecological Assessment (WEA) and the California Rapid 
Assessment Method (CRAM).

4.27 CLIMATE CHANGE AND AQUATIC HABITAT PROTECTION, MANAGEMENT, 
AND RESTORATION
Climate change adversely impacts aquatic habitats within the San Francisco Bay Region and 
their beneficial uses through multiple mechanisms including rising sea and groundwater levels, 
changes in watershed flows of freshwater and sediment, more frequent and severe storm 
surges, floods, and droughts, and wetland drowning and downshifting. Efforts to prevent or 
minimize these impacts to the natural and built environment with traditional, static armoring and 
infrastructure such as levees, seawalls, and rock revetments (collectively referred to as “grey” 
infrastructure) can in some circumstances exacerbate erosion, flooding, and habitat loss. These 
risks are especially acute in and near the baylands and low-lying areas of the Pacific Ocean 
shoreline, where climate change impacts to watersheds are likely to be compounded by impacts 
from rising sea and groundwater levels.

To help assess these risks and support the long-term resilience and beneficial uses of aquatic 
habitats in the region, the Water Board has participated in the development of multiple 
collaborative regional science and guidance documents, including the 1999 and 2015 Baylands 
Goals reports (see Section 4.23.1), the San Francisco Bay Subtidal Habitat Goals Report, and 
the San Francisco Bay Shoreline Adaptation Atlas. The Adaptation Atlas delineates the Bay’s 
shoreline areas into cross-jurisdictional landscape units, called operational landscape units, that 
consider both watershed and bayland conditions, and pairs each unit with a suite of technically 
feasible nature-based climate change adaptation approaches to support the resilience of the 
Bay’s natural and built communities. Collectively, these reports and their supporting scientific 
literature are informative resources related to the protection and improvement of beneficial uses 
in the region’s coastal waters. Though these reports focus on San Francisco Estuary habitats, 
their underlying scientific principles and resulting management recommendations are broadly 
applicable to coastal and estuarine habitats on the Pacific coast.

Under existing law, when permitting dredge or fill activities in waters of the state, including 
wetlands, the Water Board must consider how numerous factors, including but not limited to 
climate change, influence the direct, indirect, and cumulative impacts of dredge or fill activities 
on ecosystem functions. The following questions may be relevant and can help the Water Board 
consider the reasonably foreseeable influence of climate change and related factors in project 

http://www.sfestuary.org/userfiles/ddocs/Final_CCMP.pdf
https://www.sfestuary.org/estuary-blueprint/
https://www.sfestuary.org/estuary-blueprint/
https://www.epa.gov/cwa-404/cwa-section-404b1-guidelines-40-cfr-230
https://www.epa.gov/cwa-404/cwa-section-404b1-guidelines-40-cfr-230
http://www.waterboards.ca.gov/sanfranciscobay/wetland_ecological.shtml
http://www.cramwetlands.org/
http://www.cramwetlands.org/
https://www.sfbaysubtidal.org/report.html
http://www/sfei.org/adaptationatlas
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permitting and assess if the project’s adverse impacts to waters of the state have been 
appropriately avoided, minimized, and compensated where required. The questions are meant 
to promote thought on both climate change and adaptation strategies for minimizing adverse 
impacts to the aquatic ecosystem. The questions are not intended to and cannot be construed 
as modifying how dredge or fill activities are permitted under the State Water Resources Control 
Board’s “Wetland Definition and Procedures for Discharges of Dredged or Fill Material to Waters 
of the State” and U.S. EPA’s Section 404(b)(1) Guidelines for Specification of Disposal Sites for 
Dredge or Fill Material or augmenting the authority of the Water Board in permitting dredge or fill 
activities. 

1. Is the proposed project design, as well as assessment of its near-term and long-term 
impacts at site- and landscape-scales, based on the best available science describing 
climate change and its influence on the environment? Projects should be based on the 
best available science on the anticipated future conditions over the life of the project, 
including but not limited to any reasonably foreseeable changes in (1) sea levels and 
nearshore groundwater levels; (2) the timing, frequency, intensity, and duration of seasonal 
precipitation, watershed runoff, Delta outflow, and wave events; and (3) the supply of 
sediment available to maintain healthy coastal habitats. Projects should be designed to 
avoid/minimize direct, indirect, and cumulative impacts by accommodating existing and likely 
future physical and ecological drivers and conditions at the project site. Sometimes, future 
conditions are presented in probabilistic risk aversion categories. In such cases, a project 
should be based on the appropriately protective risk aversion approach to ensure that water 
quality impacts from project performance are avoided and minimized where practicable.

2. Is the proposed project designed as part of a phased adaptation strategy that 
anticipates reasonably foreseeable projects and accommodates these projects in a 
manner that protects future beneficial uses of the site and its landscape? Phased 
adaptation strategies are actions to provide flood protection at different climate change 
thresholds over time. Initial actions are designed to provide flood protection in the near-term 
while allowing for a range of future actions to address uncertainty and allow flexibility over 
the long term. Actions that maintain long-term lines of flood defense as far landward as 
practicable are more likely to avoid or minimize direct, indirect, and cumulative impacts to 
aquatic resources than actions that do not. This is because these actions can help minimize 
the isolation of wetlands and waters behind flood management infrastructure, reduce the 
risk of flooding of low-lying areas by surface water or groundwater, and create space for the 
restoration of complete estuarine wetland systems and other nature-based adaptation 
measures.

3. Is the proposed project designed within a landscape-scale, cross-jurisdictional 
framework, such as an operational landscape unit? Climate change operates on a 
landscape-scale. Therefore, strategies to address climate change are more likely to be 
successful in the long-term and avoid maladaptation if they are planned, designed, 
permitted, and implemented on a landscape-scale, and not limited by political boundaries. 
Projects designed to consider current and anticipated future conditions not just at the project 
site, but also the broader landscape within which it is embedded are likely to have fewer 
long-term direct, indirect, and cumulative impacts than projects that only address near-term, 
site-specific conditions. In some cases, the least impacting project may be one that spans 
multiple jurisdictions, such as parcel or municipal boundaries. Projects that avoid or 
minimize direct impacts at the project site only to trigger indirect and/or cumulative impacts 
off-site may have greater adverse impacts to aquatic resources.
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4. Does the proposed project utilize practicable natural and/or nature-based design 
features, or a combination of traditional and nature-based (hybrid) features? 
Nature-based design features, often called “living shorelines” or “green infrastructure”, 
facilitate and/or leverage natural physical and ecological forms and processes to achieve 
design goals. When, properly designed and sited, and developed within long-term, 
landscape-scale frameworks, these types of approaches are more likely to avoid or minimize 
direct, indirect, and cumulative impacts to aquatic resources than traditionally engineered 
“grey” approaches. They are also more likely to support beneficial uses presently and in the 
future than designs that impede natural processes. Nature-based design features include, 
but are not limited to, the following:

a. Projects that conserve, enhance, create, and restore subtidal habitats, such as 
nearshore oyster reefs, beds of submerged aquatic vegetation, and combinations 
thereof that attenuate wave energy along shorelines, help stabilize nearshore sediment, 
provide valuable subtidal nursery habitat for estuarine fish and invertebrates, and 
support pelagic food webs. These approaches are best suited for areas of San 
Francisco Bay, Tomales Bay, and similar embayments with appropriate depths, 
salinities, substrates, and turbidity to support target species ,including but not limited to 
native oysters (Ostrea lurida), eelgrass (Zostera marina), sago pondweed (Stuckenia 
pectinata), and widgeongrass (Ruppia maritima).

b. Beaches composed of sand, shell, gravel, cobble, or combinations thereof, held in place 
by either natural or artificial headlands (groins). Beaches dissipate wave energy, 
respond dynamically to changing wave conditions, naturally armor shorelines from 
erosion, and provide valuable habitat for estuarine plants and wildlife. Beaches are 
generally well-suited for wave-exposed areas and can be combined with other 
nature-based approaches such as living shorelines and wetland restoration.

c. Estuarine wetland protection, enhancement, and restoration that supports the 
health and resilience of the Region’s natural and built communities. Estuarine wetlands 
attenuate wave energy, provide temporary storage for floodwaters, support local 
groundwater recharge, transform and/or sequester pollutants in the water column, 
sequester carbon, provide habitat for a broad range of plants, fish, and wildlife, and 
support recreational and educational opportunities. Estuarine wetland restoration 
projects should be located and designed to maximize the connectivity and resilience of 
complete wetland habitats that span supratidal, intertidal, and subtidal habitats. Project 
designs should account for the physical and ecological processes that support accretion 
of mineral and organic sediment, native plant diversity and succession, the provision of 
internal (within-wetland) and external (along the edge of the wetland) high tide refugia, 
and connectivity to subtidal, fluvial/floodplain, and terrestrial habitats.

d. Estuary-watershed reconnection actions that connect estuarine wetlands and 
mudflats with the rivers, creeks, and flood management channels that drain their 
adjacent upslope watersheds, as well as actions to reduce or eliminate obstacles to the 
downstream flow of freshwater and sediment (e.g., dam removal). Estuarine-watershed 
reconnection helps foster resilient, diverse habitats by supplying freshwater and 
sediment to estuarine wetlands and mudflats, restoring estuarine-fluvial-terrestrial 
transition zones, and creating space and mechanisms for plants, fish, and wildlife to 
move between estuarine, floodplain, and riparian ecosystems.

e. Strategic sediment placement that helps estuarine and coastal wetlands, mudflats, 
and beaches keep pace with rising sea levels by artificially supplementing the volume of 
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sediment available to support accretion, and/or providing coarse sediment to support 
habitat features such as beaches. These approaches can be especially useful in 
locations with limited estuarine and/or watershed sediment supplies, and where 
mudflats, wetlands, and beaches at risk of drowning provide critical ecosystem services.

f. Ecotone and treated-wastewater horizontal levees with gradually sloped (typically 
15:1 horizontal to vertical ratio or greater) bayward sides that can increase the footprint 
and functions of the estuarine-terrestrial transition zone at the landward edge of tidal 
wetlands. Ecotone levees are levees that support estuarine-terrestrial transition zone 
habitats. When designed to include the subsurface seepage of treated wastewater, they 
are often called horizontal levees. Ecotone levees create estuarine-terrestrial transition 
zones and attenuate wave energy; horizontal levees can perform these functions and 
restore freshwater-brackish-saline wetland gradients that have largely been lost 
throughout the Estuary. Ecotone and horizontal levees are best suited for locations 
where they will be fronted by tidal wetlands, both to improve landscape-scale ecological 
functions and to reduce the risk of erosion of the levee toe. They typically require 
considerable volumes of material to construct, and therefore should be built as far 
landward as feasible to minimize settling and maximize the footprint of in-estuary habitat 
restoration. Both levee types should be carefully monitored and, if needed, adaptively 
managed to ensure their long-term resilience and functionality.

g. Migration space preparation that facilitates the long-term, sea level rise-driven 
transgression of estuarine wetland habitats over adjacent uplands. These areas can be 
protected, enhanced, or restored to improve the ecosystem functions of wetlands and 
the estuarine-terrestrial transition zone under existing and anticipated future conditions 
(i.e., with sea level rise). This approach is especially important in less intensively 
urbanized areas of the Region, such as the north shore of San Pablo Bay, Suisun 
Marsh, and rural Marin and San Mateo Pacific coasts, where estuarine habitats can be 
reconnected to rivers and creeks (see estuary-watershed reconnection approach above) 
as well as terrestrial habitats.

The Water Board considers cumulative impacts to the aquatic ecosystem when permitting 
dredge or fill discharges. Projects that maximize the use of nature-based features and 
minimize reliance on grey infrastructure, such as rip-rap, revetments, traditional 
(non-ecotone or horizontal) levees, seawalls, bulkheads, armored channels, and other 
non-nature-based approaches, generally have fewer cumulative impacts than grey 
infrastructure. As a result, nature-based or hybrid features that combine nature-based 
measures will generally result in fewer adverse impacts than alternatives that only include 
traditional shoreline hardening through grey infrastructure. Nature-based climate change 
adaptation projects along the Pacific Ocean shoreline will be subject to more intensive and 
sustained wave action than projects in smaller and shallower embayments such as San 
Francisco and Tomales Bays. In addition, many estuarine wetlands in the Region along the 
Pacific are located landward of sandbars/beach berms that seasonally open and close in 
response to waves and watershed flows; they are functionally different from tidal wetlands in 
the San Francisco baylands. Nature-based climate change adaptation features should be 
appropriate to the physical setting in which they are located.

5. For a proposed dredge or fill activity, what are the near- and long-term direct, indirect, 
and cumulative impacts to the acreage, functions, and values of waters of the state 
when considering the reasonably foreseeable conditions from climate change? Some 
dredge or fill activities, such as the construction of rip-rap or other similar grey infrastructure, 
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can avoid near-term impacts to the acreage, functions, and values of waters of the state 
only to cause long-term impacts within the context of climate change. Other dredge or fill 
activities, such as the construction of natural and nature-based features described above 
under question 4, can generate near-term impacts to the acreage, functions, and values of 
waters of the state, but over the long term have less impacts within the context of climate 
change. In fact, these projects can have long-term benefits. Thus, understanding both the 
near- and long-term impacts of dredge or fill activities when considering the reasonably 
foreseeable conditions from climate change is important to assess the totality of impacts. 
Assessing long-term impacts under climate change conditions can be difficult, especially 
considering uncertainties about future rates of sea level rise, the influence of extreme 
events, local and regional planning decisions, and how landscapes could change in 
response to these and other factors. To reduce uncertainties and help identify the 
circumstances under which proposed dredge or fill discharges appropriately avoid, minimize, 
or compensate for impacts to waters of the state, the following questions may be helpful:

a. Environmental drivers:
i. What are the primary hydrologic, geomorphic, and ecological drivers of beneficial 

uses and habitat resilience at the site- and landscape-scale, and how are they likely 
to influence the landscape in the near- and long-term? 

ii. Where and how are processes such as upland migration (transgression), erosion, 
progradation, accretion, and/or drowning likely to impact the condition, location, and 
distribution of different habitat types?

iii. How might the proposed dredge or fill activities influence these drivers?
b. Impacts of no action:

i. How would the affected landscapes be likely to evolve in the absence of the 
proposed dredge or fill activities? 

ii. Given the likely range of anticipated environmental drivers, would the absence of the 
proposed activities likely result in less diverse, resilient, and/or complete habitats in 
the long-term?

c. Coherent landscapes:

i. Are the proposed dredge or fill activities geographically and geomorphically situated 
and designed to work with both site-scale and landscape-scale natural processes, 
such as the movement of water and sediment, shifts in plant communities, and the 
movement of fish and wildlife between different habitats?

ii. Will the proposed activities enhance or impede the ability of these natural processes 
to exert work on the landscape?

d. Type conversions: Some dredge or fill activities may convert one type of water of the 
state to another (e.g., salt pond to tidal flat/tidal wetland), or convert one component of 
the estuarine wetland ecosystem to another (e.g., tidal wetland to estuarine-terrestrial 
zone, tidal wetland to high tide refugia, tidal wetland to tidal channel, or mudflat to oyster 
reef or sandflat). The overall impacts of proposed wetland type conversions can be 
assessed using technical guidance such as the Aquatic Resource Type Conversion 
Evaluation Framework.
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i. Does the landscape setting, including but not limited to local climate, hydrology, 
sediment supply, degree of urbanization, habitat connectivity, and geomorphic 
setting, support the intended habitat type?

ii. Does the intended habitat type require intensive management that will have to be 
funded and implemented in the long-term?

iii. What ecosystem functions will be gained or lost through type conversion, and what is 
the potential timing and magnitude of these changes? How are these changes likely 
to influence ecosystem functions within the broader landscape?

iv. Is the proposed type conversion consistent with strategies developed by 
collaborations of stakeholders to achieve regional goals such as enhancing water 
quality, recovering rare and/or historic habitat types, improving landscape 
connectivity/complexity, and/or supporting long-term habitat resilience?
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Proposed Basin Plan Amendment

The following revisions are proposed for Chapter 1: Introduction. Text in the March 2022 version 
proposed for deletion is in strikeout; text in the March 2022 version proposed for addition is 
underlined. Text in the June 2022 version proposed for deletion is in double strikeout; text in the 
June 2022 version proposed for addition is in double underline.

1.1 THE SAN FRANCISCO BAY REGION
The San Francisco Bay Region (Region) is 4,603 square miles, roughly the size of the State of 
Connecticut, and characterized by its dominant feature, 1,100 square miles of the 1,600 square 
mile San Francisco Bay Estuary (Estuary), the largest estuary on the west coast of the United 
States, where fresh waters from California’s Central Valley mix with the saline waters of the Pacific 
Ocean. The Region also includes coastal portions of Marin and San Mateo counties, from Tomales 
Bay in the north to Pescadero and Butano Creeks in the south.

The Estuary conveys the waters of the Sacramento and San Joaquin rivers into the Pacific Ocean. 
Located on the central coast of California (Figure 1-1), the Bay system functions as the only 
drainage outlet for waters of the Central Valley. It also marks natural topographic separation 
between the northern and southern coastal mountain ranges. The Region's waterways, wetlands, 
and bays form the centerpiece of the United States' fourth-largest metropolitan region, including all 
or major portions of Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara, 
Solano, and Sonoma counties.

Because of its highly dynamic and complex environmental conditions, the Bay system supports an 
extraordinarily diverse and productive ecosystem. Within each section of the Bay lie deepwater 
areas that are adjacent to large expanses of very shallow water. Salinity levels range from 
hypersaline to fresh water, and water temperature varies throughout the Bay system. These factors 
greatly increase the number of species that can live in the Estuary and enhance its biological 
stability.

The Bay system's deepwater channels, tidelands, marshlands, freshwater streams, and rivers 
provide a wide variety of habitats that have become increasingly vital to the survival of several 
plant and animal species as other estuaries are reduced in size,  or lost to development, or altered 
by changes in the climate. These areas sustain rich communities of crabs, clams, fish, birds, and 
other aquatic life and serve both as important wintering sites for migrating waterfowl and as 
spawning areas for anadromous fish.

1.7 THE CHALLENGE OF CLIMATE CHANGE
Globally, climate change affects water quality and quantity from snowpack to freshwater streams to 
the ocean. Post-industrial human activity increases in greenhouse gas emissions and changes in 
land use have and will continue to cause an increase in global temperature, changes in 
precipitation patterns, rises in sea levels, changes in groundwater levels, and increases in the 
intensity and frequency of extreme weather events. Extreme weather events – such as drought, 
heat waves, and large storms – can increase the risk of catastrophic wildfires, decrease water 
supplies for communities/regions, and alter stream flows and sediment discharges. These changes 
in climate and weather impact aquatic systems through numerous mechanisms, including through 
increases in water temperatures, changes in streamflow and watershed sediment discharge that 
can impede drainage, increase flooding, mobilize contaminants, and desiccate headwater streams.

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_1-01.pdf
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Climate change can also contribute to ocean acidification, changes in the extent and frequency of 
harmful algal blooms, hypoxia, and changes in aquatic species composition. Rising sea levels are 
increasing the risk of coastal flooding and erosion, especially where critical shoreline infrastructure 
and low-lying communities rely on tidal wetlands and mudflats to help protect them from the rising 
seas. Rising sea levels increase the risk of drowning coastal habitats, such as tidal wetlands and 
mudflats, especially where habitats cannot migrate upland/inland, and/or where there are 
inadequate sediment supplies to support accretion. Also, rising sea levels due to climate change 
are likely to cause increases in shallow groundwater levels, also called groundwater rise. This 
could lead to increases in saltwater or brackish water intrusion into utility corridors, basements, and 
crawl spaces; overland flooding from emergent groundwater; mobilization and spread of pollutants 
from nearshore cleanup sites into vulnerable areas; and vapor intrusion into buildings and homes.

Climate change acts on a landscape scale, and its effects are not limited by political or 
jurisdictional boundaries. Therefore, efforts to address climate change require regional, 
collaborative, cross-jurisdictional approaches to project planning, permitting, and implementation. 
This is especially true of shoreline adaptation and resilience projects, and related efforts to protect 
and enhance aquatic ecosystems and their interrelated functions.
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The following revisions are proposed for Chapter 2: Beneficial Uses. Text in the March 2022 
version proposed for deletion is in strikeout; text in the March 2022 version proposed for addition is 
underlined. Text in the June 2022 version proposed for deletion is in double strikeout; text in the 
June 2022 version proposed for addition is in double underline.

2.2.3 WETLANDS

Federal administrative law (e.g., 40 CFR Part 122.2, revised December 22, 1993) defines wetlands 
as waters of the United States. National waters include waters of the State of California, defined by 
the Porter-Cologne Act as “any water, surface or underground, including saline waters, within the 
boundaries of the State” (California Water Code §13050[e]). Wetland water quality control is 
therefore clearly within the jurisdiction of the State Water Board and Regional Water Boards.

Wetlands are further defined in 40 CFR 122.2 as “those areas that are inundated or saturated by 
surface or groundwater at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil 
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.”

The Water Board recognizes that wetlands frequently include areas commonly referred to as 
saltwater marshes, freshwater marshes, open or closed brackish water marshes, mudflats, 
sandflats, unvegetated seasonally ponded areas, vegetated shallows, sloughs, wet meadows, 
playa lakes, natural ponds, vernal pools, diked baylands, seasonal wetlands, floodplains, and 
riparian woodlands.

Mudflats make up one of the largest and most important habitat types in the Estuary. Snails, clams, 
worms, and other animals convert the rich organic matter in the mud bottom to food for fish, crabs, 
and birds.

Mudflats generally support a variety of edible shellfish, and many species of fish rely heavily on the 
mudflats during at least a part of their life cycle. Additionally, San Francisco Bay mudflats are one 
of the most important habitats on the coast of California for millions of migrating shorebirds.

Another important characteristic of the Estuary is the fresh, brackish, and salt water marshes 
around the Bay’s margins. These highly complex communities are recognized as vital components 
of the Bay system’s ecology. Most marshes around the Bay have been destroyed through filling 
and development. The protection, preservation, and restoration of the remaining marsh 
communities are essential for maintaining the ecological integrity of the Estuary.

Identifying wetlands may be complicated by such factors as the seasonality of rainfall in the 
Region. Therefore, in identifying wetlands considered waters of the United States, the Water Board 
will consider such indicators as hydrology, hydrophytic plants, and/or hydric soils for the purpose of 
mapping and inventorying wetlands. The Water Board will, in general, rely on the federal manual 
for wetland delineation in the Region when issuing Clean Water Act Section 401 water quality 
certifications (U.S. Army Corps of Engineers (Corps) Wetlands Delineation Manual, 1987). In the 
rare cases where the U.S. EPA and Corps guidelines disagree on the boundaries for federal 
jurisdictional wetlands, the Water Board will rely on the wetlands delineation made by the U.S. EPA 
or the California Department of Fish and Game Wildlife (CDFGCDFW). For the purpose of 
mapping and inventorying wetlands, the Water Board will rely on the protocols and naming 
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conventions of the National Wetlands Inventory (NWI) prepared by the U.S. Fish and Wildlife 
Service (USFWS).

Many individual wetlands provide multiple benefits depending on the wetland type and location. 
There are many potential beneficial uses of wetlands, including Wildlife Habitat (WILD); 
Preservation of Rare and Endangered Species (RARE); Shellfish Harvesting (SHELL); Water 
Contact Recreation (REC1); Noncontact Water Recreation (REC2); Commercial, and Sport Fishing 
(COMM); Marine Habitat (MAR); Fish Migration (MIGR); Fish Spawning (SPAWN); and Estuarine 
Habitat (EST). Some of these general beneficial uses can be further described in terms of their 
component wetland function. For example, many wetlands that provide groundwater recharge 
(GWR) also provide flood control, pollution control, erosion control, and stream baseflow.

Table 2-3 shows how beneficial uses are associated with different wetland types. Table 2-4 lists 
and specifies beneficial uses for 34 significant wetland areas within the Region; generalized 
locations of these wetlands are shown in Figure 2-11. It should be noted that most of the wetlands 
listed in Table 2-4 are saltwater marshes, and that the list is not comprehensive.

The Water Board has participated in completing the Baylands Ecosystem Habitat Goals Report 
(1999) and the Baylands Ecosystem Species and Community Profiles (2000), which were written 
by scientists and managers in the Region in order to recommend sound wetland restoration 
strategies. The 2015 Baylands Ecosystem Habitat Goals Update: Climate Change - What We Can 
Do updates these strategies to respond to climate change. Other efforts around the Bay to locate 
wetland sites include the San Francisco Estuary Institute’s (SFEI) EcoAtlas Baylands Maps 
(Baylands Maps) and Bay Area Wetlands Project Tracker (Wetlands Tracker), and the Wetland 
Tracker managed by the San Francisco Bay Joint Venture. Because of the large number of small 
and non-contiguous wetlands, it is not practical to delineate and specify beneficial uses of every 
wetland area. Therefore, beneficial uses may be determined site specifically, as needed. Chapter 4 
of this Plan contains additional information on the process used to determine beneficial uses for 
specific wetland sites.

https://www.sfei.org/
https://www.ecoatlas.org/
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The following revisions are proposed for Chapter 4: Implementation Plans. Text proposed for 
deletion in the March 2022 version is in strikeout; text proposed for addition in the March 2022 
version is underlined. Text proposed for deletion in the June 2022 version is in double strikeout; 
text proposed for addition in the June 2022 version is in double underline.

4.23 WETLAND PROTECTION AND MANAGEMENT
Wetlands and related habitats comprise some of the Region's most valuable natural resources. 
Wetlands provide critical habitats for hundreds of species of fish, birds, and other wildlife; offer 
open space; and provide many recreational opportunities. Wetlands also serve to enhance water 
quality, through such natural functions as flood control and erosion control, stream bank 
stabilization, and filtration and purification of surface water.

The Water Board will refer to the following for guidance when permitting or otherwise acting on 
wetland issues:

· Governor’s Executive Order W-59-93 (signed August 23, 1993; also known as the 
California Wetlands Conservation Policy, or the "No Net Loss" policy);

· Senate Concurrent Resolution No. 28; and

· Water Code Section 13142.5 (applies to coastal marine wetlands).
The goals of the California Wetlands Conservation Policy include ensuring "no overall net loss,” 
achieving a “long-term net gain in the quantity, quality, and permanence of wetlands acreage and 
values ...", and reducing "procedural complexity in the administration of state and federal wetlands 
conservation programs."

Senate Concurrent Resolution No. 28 states, "It is the intent of the legislature to preserve, protect, 
restore, and enhance California's wetlands and the multiple resources which depend on them for 
the benefit of the people of the state."

Water Code Section 13142.5 states, "Highest priority shall be given to improving or eliminating 
discharges that adversely affect ... wetlands, estuaries, and other biologically sensitive sites." 

The Water Board may also refer to the most recent version of the San Francisco Estuary Project’s 
Comprehensive Conservation and Management Plan (2007) Partnership’s Estuary Blueprint: 
Comprehensive Conservation and Management Plan (CCMP) for recommendations on how to 
effectively participate in a Region-wide, multiple-agency wetlands management program.

4.23.1 Baylands Ecosystem Habitat Goals 
Consistent with the California Wetlands Conservation Policy, the Water Board participated in the 
preparation of two three planning documents for wetland restoration around the Estuary: Baylands 
Ecosystem Habitat Goals (1999), and Baylands Ecosystem Species and Community Profiles 
(2000)Baylands Ecosystem Species and Community Profiles (2000), and The Baylands and 
Climate Change: What We Can Do (2015), together known as the Habitat Goals reports. The 1999 
Habitat Goals report articulated the values of different bayland habitats and established an 
ambitious goal of protecting and restoring 100,000 acres of tidal wetlands around the Bay. The 
2015 report emphasized the importance of establishing complete tidal wetland systems with robust 
physical and ecological connections between the Bay, tidal wetlands, estuarine-terrestrial transition 

http://ceres.ca.gov/wetlands/policies/governor.html
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=13001-14000&file=13140-13148
http://ceres.ca.gov/wetlands/policies/governor.html
http://www.sfestuary.org/userfiles/ddocs/Final_CCMP.pdf
https://www.sfestuary.org/estuary-blueprint/
https://www.sfestuary.org/estuary-blueprint/
http://www.sfei.org/node/2123
http://www.sfei.org/node/2123
http://www.sfestuary.org/pdfs/species-community/Species_and_Community_Profiles%5BPart1%5D.pdf
https://behgu.aviandesign.net/wp-content/uploads/2015/10/Baylands_Complete_Report.pdf
https://behgu.aviandesign.net/wp-content/uploads/2015/10/Baylands_Complete_Report.pdf
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zones (often called ecotones), and watersheds to sustain healthy, resilient habitats in the face of 
climate change.

The Habitat Goals reports provide a starting point for coordinating and integrating wetland planning 
and regulatory activities around the Estuary. The Habitat Goals reports identify and specify the 
beneficial uses and/or functions of existing wetlands and suggest wetland habitat goals for the 
baylands, defined in the Habitat Goals reports as shallow water habitats around the San Francisco 
Bay between maximum and minimum elevations of the tides. The baylands ecosystem includes 
the baylands, adjacent habitats, and their associated plants and animals. The boundaries of the 
ecosystem vary with the bayward and landward movements of fish and wildlife that depend upon 
the baylands for survival. The Habitat Goals reports were the non-regulatory component of a 
conceptual regional wetlands management plan from that began in the mid-1990’s.

4.23.2 Determination of Applicable Beneficial Uses for Wetlands
Beneficial uses of water are defined in Chapter 2 Beneficial Uses and are applicable throughout 
the Region. Chapter 2 also identifies and specifies the beneficial uses of 34 significant marshes 
within the Region (Table 2-3Table 2-4). Chapter 2 indicates that the listing is not comprehensive 
and that beneficial uses may be determined site-specifically. In making those site-specific 
determinations, the Water Board will consider the Habitat Goals reports, which provide a technical 
assessment of wetlands in the Region and their existing and potential beneficial uses. In addition 
to the wetland areas identified in Chapter 2, the Habitat Goals reports identified additional wetlands 
in the Region as having important habitat functions. Because of the large number of small and non-
contiguous wetlands within the Region, it is not practical to specify beneficial uses for every 
wetland area. Therefore, beneficial uses will frequently be specified as needed for a particular site. 
This section provides guidance on how beneficial uses will be determined for wetlands within the 
Region.

Information contained in the Bay Area Aquatic Resource Inventory (BAARI) prepared by the San 
Francisco Estuary Institute, Habitat Goals reports, the National Wetlands Inventory (NWI) prepared 
by the U.S. Fish and Wildlife Service (USFWS), and in the scientific literature regarding the location 
and areal extent of different wetland types will be used as initial references for any necessary 
beneficial use designation. The NWI is the updated version of the USFWS's Classification of 
Wetlands and Deepwater Habitats of the United States (Cowardin, et al. 1979), which is 
incorporated by reference into this plan, and was previously used by the Water Board to identify 
specific wetland systems and their locations. BAARI, The the updated NWI, or other appropriate 
methods will continue to be used to locate and identify wetlands in the Region. A matrix of the 
potential beneficial uses that may be supported by each USFWS wetland system type is presented 
in Table 2-4Table 2-3.

It should be noted that, while BAARI, the Habitat Goals reports, and USFWS's NWI wetlands 
classification system are useful tools for helping to establish beneficial uses for a wetland site, it is 
not suggested that these tools be used to formally delineate wetlands.

4.23.3 Hydrology
Hydrology is a major factor affecting the beneficial uses of wetlands. To protect the beneficial uses 
and water quality of wetlands from impacts due to hydrologic modifications, the Water Board will 
carefully review proposed water diversions and transfers (including groundwater pumping 
proposals) and require or recommend control measures and/or mitigation as necessary and 
applicable.

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/bp_ch2.shtml#2.1
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-03.pdf
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-04.pdf
http://www.fws.gov/wetlands/
http://www.npwrc.usgs.gov/resource/wetlands/classwet/index.htm
http://www.npwrc.usgs.gov/resource/wetlands/classwet/index.htm
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-04.pdf
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_2-03.pdf
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4.23.4 Wetland Dredge or Fill
The beneficial uses of waters of the state, including wetlands, are frequently affected by dredging, 
diking, and filling. Pursuant to Section 404 of the Clean Water Act, discharge of dredged or fill 
material to waters of the United States must be performed in conformance with a permit obtained 
from the U.S. Army Corps of Engineers (Corps) prior to commencement of the fill activity. Under 
Section 401 of the Clean Water Act, the state must certify that any permit issued by the Corps 
pursuant to Section 404 will comply with water quality standards established by the state (e.g., 
Basin Plans or statewide plans), or can deny such certification, with or without prejudice. In 
California, the State and Regional Water Boards are charged with implementing Section 401. 
California’s Section 401 regulations are at Title 23, CCR, Division 3, Chap. 28, Sections 3830-
3869. The State Water Resources Control Board’s “Wetland Definition and Procedures for 
Discharges of Dredged or Fill Material to Waters of the State” supplements these regulations and 
applies to most discharges of dredged or fill material to waters of the state. Pursuant to these 
regulations, the Water Board and/or the Water Board’s Executive Officer have the authority to 
issue or deny Section 401 water quality certification. The certification may be issued with or without 
conditions to protect water quality.

The Water Board has independent authority under the Water Code to regulate discharges of waste 
to wetlands (waters of the )state, including wetlands, that would adversely affect the beneficial 
uses of those wetlandswaters through waste discharge requirements or other orders. The Water 
Board may choose to exercise its independent authority under the Water Code in situations where 
there is a conflict between the state and the Corps, such as over a jurisdictional determination or in 
instances where the Corps may not have jurisdiction. In situations where there is a conflict 
between the state and the Corps, such as over a jurisdictional determination or in instances where 
the Corps may not have jurisdiction, the Water Board may choose to exercise its independent 
authority under the Water Code.

The regulation of “isolated" waters determined not to be waters of the U.S. is one such instance 
where the Corps does not have jurisdiction. The U. S. Supreme Court, in its 2001 decision in Solid 
Waste Agency of Northern Cook County v. U.S. Army Corps of Engineers (the “SWANCC 
decision”) determined that certain isolated, non-navigable waters are not waters of the U.S., but 
are the province of the states to regulate. The Water Code provides the State and Regional Water 
Boards clear authority to regulate such isolated, non-navigable waters of the state, including 
wetlands. To address the impacts of the SWANCC decision on the waters of the state, the State 
Water Board issued Order No. 2004-0004-DWQ in 2004, General WDRs for dredged or fill 
discharges to waters deemed by the Corps to be outside of federal jurisdiction. It is the intent of 
these General WDRs to regulate a subset of the discharges that have been determined not to fall 
within federal jurisdiction, particularly those projects involving impacts to small acreage or linear 
feet and those involving a small volume of dredged material.

Order No. 2004-004-DWQ does not address all instances where the Water Board may need to 
exercise its independent authority under the Water Code. In such instances, dischargers and/or 
affected parties will be notified with 60 days of the Water Board's determination and be required to 
file a report of waste discharge.

For proposed dredge or fill activities deemed to require mitigation, the Water Board will require the 
applicant to locate the mitigation project within the same section of the Region, wherever feasible. 
The Water Board will evaluate both the project and the proposed mitigation together to ensure that 
there will be no net loss of wetland acreage and no net loss of wetland functions. The Water Board 
may consider such sources as the Habitat Goals reports, the San Francisco Estuary Project's 

http://www.waterboards.ca.gov/laws_regulations/docs/fedwaterpollutioncontrolact.pdf
http://www.law.cornell.edu/supct/html/99-1178.ZS.html
http://www.law.cornell.edu/supct/html/99-1178.ZS.html
http://www.law.cornell.edu/supct/html/99-1178.ZS.html
http://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2004/wqo/wqo2004-0004.pdf
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Comprehensive Conservation and Management Plan,Partnership’s Estuary Blueprint/CCMP, the 
San Francisco Bay Shoreline Adaptation Atlas, the Aquatic Resource Type Conversion Evaluation 
Framework, or other approved watershed management planstechnical guidance when determining 
appropriate "out-of-kind" mitigation.

The Water Board uses the U.S. EPA's Section 404(b)(1), "Guidelines for Specification of Disposal 
Sites for Dredge or Fill Material," dated December 24, 1980, which is incorporated by reference 
into this plan, in determining the circumstances under which wetlands filling may be permitted.

In general, it is preferable to avoid wetland disturbance. When this is not possible, disturbance 
should be minimized. Mitigation for lost wetland acreage and functions through restoration or 
creation should only be considered after disturbance has been minimized. Complete mitigation 
projects should be assessed using established wetland compliance and ecological assessment 
methods, such as the Wetland Ecological Assessment (WEA) and the California Rapid 
Assessment Method (CRAM).

4.27 CLIMATE CHANGE AND AQUATIC HABITAT PROTECTION, MANAGEMENT, 
AND RESTORATION
Climate change adversely impacts aquatic habitats within the San Francisco Bay Region and their 
beneficial uses through multiple mechanisms including rising sea and groundwater levels, changes 
in watershed flows of freshwater and sediment, more frequent and severe storm surges, floods, 
and droughts, and wetland drowning and downshifting. Efforts to prevent or minimize these 
impacts to the natural and built environment with traditional, static armoring and infrastructure such 
as levees, seawalls, and rock revetments (collectively referred to as “grey” infrastructure) can in 
some circumstances exacerbate erosion, flooding, and habitat loss. These risks are especially 
acute in and near the baylands and low-lying areas of the Pacific Ocean shoreline, where climate 
change impacts to watersheds are likely to be compounded by impacts from rising sea and 
groundwater levels.

To help assess these risks and support the long-term resilience and beneficial uses of aquatic 
habitats in the region, the Water Board has participated in the development of multiple 
collaborative regional science and guidance documents, including the 1999 and 2015 Baylands 
Goals reports (see Section 4.23.1), the San Francisco Bay Subtidal Habitat Goals Report, and the 
San Francisco Bay Shoreline Adaptation Atlas. The Adaptation Atlas delineates the Bay’s 
shoreline areas into cross-jurisdictional landscape units, called operational landscape units, that 
consider both watershed and bayland conditions, and pairs each unit with a suite of technically 
feasible nature-based climate change adaptation approaches to support the resilience of the Bay’s 
natural and built communities. Collectively, these reports and their supporting scientific literature 
are informative resources related to the protection and improvement of beneficial uses in the 
region’s coastal waters. Though these reports focus on San Francisco Estuary habitats, their 
underlying scientific principles and resulting management recommendations are broadly applicable 
to coastal and estuarine habitats on the Pacific coast.

When Under existing law, when permitting dredge or fill activities in waters of the state, including 
wetlands, the Water Board must consider how numerous factors, including but not limited to 
climate change, influence the direct, indirect, and cumulative impacts of dredge or fill activities on 
ecosystem functions. The following questions may be relevant and can help the Water Board 
consider the reasonably foreseeable influence of climate change and related factors in project 
permitting and assess if the project’s adverse impacts to waters of the state have been 
appropriately avoided, minimized, and compensated where required. The questions are meant to 

http://www.sfestuary.org/userfiles/ddocs/Final_CCMP.pdf
https://www.sfestuary.org/estuary-blueprint/
https://www.epa.gov/cwa-404/cwa-section-404b1-guidelines-40-cfr-230
http://www.wetlands.com/regs/tlpge03g.htm
http://www.waterboards.ca.gov/sanfranciscobay/wetland_ecological.shtml
http://www.cramwetlands.org/
http://www.cramwetlands.org/
https://www.sfbaysubtidal.org/report.html
http://www/sfei.org/adaptationatlas
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promote thought on both climate change and adaptation strategies for minimizing adverse impacts 
to the aquatic ecosystem. The questions are not intended to and cannot be construed as modifying 
how dredge or fill activities are permitted under the State Water Resources Control Board’s 
“Wetland Definition and Procedures for Discharges of Dredged or Fill Material to Waters of the 
State” and U.S. EPA’s Section 404(b)(1) Guidelines for Specification of Disposal Sites for Dredge 
or Fill Material or augmenting the authority of the Water Board in permitting dredge or fill activities. 

1. Is the proposed project design, as well as assessment of its near-term and long-term 
impacts at site- and landscape-scales, based on the best available science describing 
climate change and its influence on the environment? Projects should be based on the 
best available science on the anticipated future conditions over the life of the project, including 
but not limited to any reasonably foreseeable changes in (1) sea levels and nearshore 
groundwater levels; (2) the timing, frequency, intensity, and duration of seasonal precipitation, 
watershed runoff, Delta outflow, and wave events; and (3) the supply of sediment available to 
maintain healthy coastal habitats. Projects should be designed to avoid/minimize direct, 
indirect, and cumulative impacts by accommodating existing and likely future physical and 
ecological drivers and conditions at the project site. Sometimes, future conditions are 
presented in probabilistic risk aversion categories. In such cases, a project should be based on 
the appropriately protective risk aversion approach to ensure that water quality impacts from 
project performance are avoided and minimized where practicable.

2. Is the proposed project designed as part of a phased adaptation strategy that 
anticipates potential future reasonably foreseeable projects and accommodates these 
projects in a manner that protects future beneficial uses of the site and its landscape? 
Phased adaptation strategies are actions to provide flood protection at different climate change 
thresholds over time. Initial actions are designed to provide flood protection in the near-term 
while allowing for a range of future actions to address uncertainty and allow flexibility over the 
long term. Preferable actions will Actions that maintain long-term lines of flood defense along 
San Francisco Bay and the Pacific Ocean as far landward as practicable are more likely to 
avoid or minimize direct, indirect, and cumulative impacts to aquatic resources than actions that 
do not. This is because these actions can help to minimize the isolation of wetlands and waters 
behind flood management infrastructure, reduce the risk of flooding of low-lying areas by 
surface water or groundwater, and create space for the restoration of complete estuarine 
wetland systems and other nature-based adaptation measures.

3. Is the proposed project designed within a landscape-scale, cross-jurisdictional 
framework, such as an operational landscape unit? Climate change operates on a 
landscape-scale. Therefore, strategies to address climate change are more likely to be 
successful in the long-term and avoid maladaptation if they are planned, designed, permitted, 
and implemented on a landscape-scale, and not limited by political boundaries. Projects 
designed to consider current and anticipated future conditions not just at the project site, but 
also the broader landscape within which it is embedded are likely to have fewer long-term 
direct, indirect, and cumulative impacts than projects that only address near-term, site-specific 
conditions. In some cases, the least impacting project may be one that spans multiple 
jurisdictions, such as parcel or municipal boundaries. Projects that avoid or minimize direct 
impacts at the project site only to trigger indirect and/or cumulative impacts off-site are not 
preferable may have greater adverse impacts to aquatic resources.
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4. Does the proposed project utilize practicable natural and/or nature-based design 
features, or a combination of traditional and nature-based (hybrid) features? Nature-
based design features, often called “living shorelines” or “green infrastructure”, facilitate and/or 
leverage natural physical and ecological forms and processes to achieve design goals. When, 
Pproperly designed and sited, and developed within projects that facilitate and/or leverage 
natural physical and ecological forms and processes in the long-term, and on a landscape-
scale frameworks, these types of approaches are more likely to avoid or minimize direct, 
indirect, and cumulative impacts to aquatic resources than traditionally engineered “grey” 
approaches. They are also more likely to support beneficial uses presently and in the future 
than designs that impede those natural processes. Preferred nNature-based design features 
include, but are not limited, to, the following:

a. Projects that conserve, enhance, create, and restore subtidal habitats, Living 
shorelines, which in the Region typically include shallow subtidal elements, such as 
nearshore oyster reefs, beds of submerged aquatic vegetation, and combinations thereof 
that attenuate wave energy along shorelines, help stabilize nearshore sediment, provide 
valuable subtidal nursery habitat for estuarine fish and invertebrates, and support pelagic 
food webs. Living shorelines These approaches are best suited for areas of San Francisco 
Bay, and Tomales Bay, and similar embayments with appropriate depths, salinities, 
substrates, and turbidity to support target species (e.g.,including but not limited to native 
oysters (Ostrea lurida), eelgrass (Zostera marina), sago pondweed (Stuckenia pectinata), 
and widgeongrass (Ruppia maritima)).

b. Beaches composed of sand, shell, gravel, cobble, or combinations thereof, held in place by 
either natural or artificial headlands (groins). Beaches dissipate wave energy, respond 
dynamically to changing wave conditions, naturally armor shorelines from erosion, and 
provide valuable habitat for estuarine plants and wildlife. Beaches are generally well-suited 
for wave-exposed areas and can be combined with other nature-based approaches such as 
living shorelines and wetland restoration.

c. Estuarine wetland protection, enhancement, and restoration that supports the health 
and resilience of the Region’s natural and built communities. Estuarine wetlands attenuate 
wave energy, provide temporary storage for floodwaters, support local groundwater 
recharge, transform and/or sequester pollutants in the water column, sequester carbon, 
provide habitat for a broad range of plants, fish, and wildlife, and support recreational and 
educational opportunities. Estuarine wetland restoration projects should be located and 
designed to maximize the connectivity and resilience of complete wetland habitats that 
span supratidal, intertidal, and subtidal habitats. Project designs should account for the 
physical and ecological processes that support accretion of mineral and organic sediment, 
native plant diversity and succession, the provision of internal (within-wetland) and external 
(along the edge of the wetland) high tide refugia, and connectivity to subtidal, 
fluvial/floodplain, and terrestrial habitats.

d. Estuary-watershed reconnection actions that connect estuarine wetlands and mudflats 
with the rivers, creeks, and flood management channels that drain their adjacent upslope 
watersheds, as well as actions to reduce or eliminate obstacles to the downstream flow of 
freshwater and sediment (e.g., dam removal). Estuarine-watershed reconnection helps 
foster resilient, diverse habitats by supplying freshwater and sediment to estuarine wetlands 
and mudflats, restoring estuarine-fluvial-terrestrial transition zones, and creating space and 
mechanisms for plants, fish, and wildlife to move between estuarine, floodplain, and riparian 
ecosystems.
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e. Strategic sediment placement that helps estuarine and coastal wetlands, and mudflats, 
and beaches keep pace with rising sea levels by artificially supplementing the volume of 
sediment available to support accretion, and/or providing coarse sediment to support 
habitat features such as beaches. These approaches can be especially useful in locations 
with limited estuarine and/or watershed sediment supplies, and where mudflats, and 
wetlands, and beaches at risk of drowning provide critical ecosystem services.

f. Ecotone and treated-wastewater horizontal levees with gradually sloped (typically 15:1 
horizontal to vertical ratio or greater) bayward sides that can increase the footprint and 
functions of the estuarine-terrestrial transition zone at the landward edge of tidal wetlands. 
Ecotone levees are levees that support estuarine-terrestrial transition zone habitats. When 
designed to include the subsurface seepage of treated wastewater, they are often called 
horizontal levees. Ecotone levees create estuarine-terrestrial transition zones and attenuate 
wave energy; horizontal levees can perform these functions and restore freshwater-
brackish-saline wetland gradients that have largely been lost throughout the Estuary. 
Ecotone and horizontal levees are best suited for locations where they will be fronted by 
tidal wetlands, both to improve landscape-scale ecological functions and to reduce the risk 
of erosion of the levee toe. They typically require considerable volumes of material to 
construct, and therefore should be built as far landward as feasible to minimize settling and 
maximize the footprint of in-estuary habitat restoration. Both levee types should be carefully 
monitored and, if needed, adaptively managed to ensure their long-term resilience and 
functionality.

g. Migration space preparation that facilitates the long-term, sea level rise-driven 
transgression of estuarine wetland habitats over adjacent uplands. These areas can be 
protected, enhanced, or restored to improve the ecosystem functions of wetlands and the 
estuarine-terrestrial transition zone under existing and anticipated future conditions (i.e., 
with sea level rise). This approach is especially important in less intensively urbanized 
areas of the Region, such as the north shore of San Pablo Bay, Suisun Marsh, and rural 
Marin and San Mateo Pacific coasts, where estuarine habitats can be reconnected to rivers 
and creeks (see estuary-watershed reconnection approach above) as well as terrestrial 
habitats.

The Water Board considers cumulative impacts to the aquatic ecosystem when permitting 
dredge or fill discharges. Projects that maximize the use of nature-based features and minimize 
reliance on grey infrastructure, such as rip-rap, revetments, traditional (non-ecotone or 
horizontal) levees, seawalls, bulkheads, armored channels, and other non-nature-based 
approaches, generally have fewer cumulative impacts than grey infrastructure. As a result, 
nature-based or hybrid features that combine nature-based measures will are generally 
preferable to alternatives result in fewer adverse impacts than alternatives that only include 
traditional shoreline hardening through grey infrastructure. Nature-based climate change 
adaptation projects along the Pacific Ocean shoreline will be subject to more intensive and 
sustained wave action than projects in smaller and shallower embayments such as San 
Francisco and Tomales Bays. In addition, many estuarine wetlands in the Region along the 
Pacific are located landward of sandbars/beach berms that seasonally open and close in 
response to waves and watershed flows; they are functionally different from tidal wetlands in 
the San Francisco baylands. Nature-based climate change adaptation features should be 
appropriate to the physical setting in which they are located.

5. For a proposed dredge or fill activity, what are the near- and long-term direct, indirect, 
and cumulative impacts to the acreage, functions, and values of waters of the state 
when considering the reasonably foreseeable conditions from climate change? Some 



Proposed Basin Plan Amendment

12 of 13

dredge or fill activities, such as the construction of rip-rap or other similar grey infrastructure, 
can avoid near-term impacts to the acreage, functions, and values of waters of the state only to 
cause long-term impacts within the context of climate change. Other dredge or fill activities, 
such as the construction of natural and nature-based features described above under question 
4, can generate near-term impacts to the acreage, functions, and values of waters of the state, 
but over the long term have less impacts within the context of climate change. In fact, these 
projects can have long-term benefits. Thus, understanding both the near- and long-term 
impacts of dredge or fill activities when considering the reasonably foreseeable conditions from 
climate change is important to assess the totality of impacts. Assessing long-term impacts 
under climate change conditions can be difficult, especially considering uncertainties about 
future rates of sea level rise, the influence of extreme events, local and regional planning 
decisions, and how landscapes could change in response to these and other factors. To reduce 
uncertainties and help identify the circumstances under which proposed dredge or fill 
discharges appropriately avoid, minimize, or compensate for impacts to waters of the state, the 
following questions may be helpful:

a. Environmental drivers:
i. What are the primary hydrologic, geomorphic, and ecological drivers of beneficial uses 

and habitat resilience at the site- and landscape-scale, and how are they likely to 
influence the landscape in the near- and long-term? 

ii. Where and how are processes such as upland migration (transgression), erosion, 
progradation, accretion, and/or drowning likely to impact the condition, location, and 
distribution of different habitat types?

iii. How might the proposed dredge or fill activities influence these drivers?
b. Impacts of no action:

i. How would the affected landscapes be likely to evolve in the absence of the proposed 
dredge or fill activities? 

ii. Given the likely range of anticipated environmental drivers, would the absence of the 
proposed activities likely result in less diverse, resilient, and/or complete habitats in the 
long-term?

c. Coherent landscapes:

i. Are the proposed dredge or fill activities geographically and geomorphically situated 
and designed to work with both site-scale and landscape-scale natural processes, such 
as the movement of water and sediment, shifts in plant communities, and the movement 
of fish and wildlife between different habitats?

ii. Will the proposed activities enhance or impede the ability of these natural processes to 
exert work on the landscape?

d. Type conversions: Some dredge or fill activities may convert one type of water of the state 
to another (e.g., salt pond to tidal flat/tidal wetland), or convert one component of the 
estuarine wetland ecosystem to another (e.g., tidal wetland to estuarine-terrestrial zone, 
tidal wetland to high tide refugia, or tidal wetland to tidal channel, or mudflat to oyster reef 
or sandflat). The overall impacts of proposed wetland type conversions can be assessed 
using technical guidance such as the Aquatic Resource Type Conversion Evaluation 
Framework.
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i. Does the landscape setting, including but not limited to local climate, hydrology, 
sediment supply, degree of urbanization, habitat connectivity, and geomorphic setting, 
support the intended habitat type? 

ii. Does the intended habitat type require intensive management that will have to be 
funded and implemented in the long-term?

iii. What ecosystem functions will be gained or lost through type conversion, and what is 
the potential timing and magnitude of these changes? How are these changes likely to 
influence ecosystem functions within the broader landscape?

iv. Is the proposed type conversion consistent with strategies developed by collaborations 
of stakeholders to achieve regional goals such as enhancing water quality, recovering 
rare and/or historic habitat types, improving landscape connectivity/complexity, and/or 
supporting long-term habitat resilience?
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The following revisions are proposed for the Staff Report. Text proposed for deletion is in strikeout; 
text proposed for addition is underlined.

1 Introduction
Globally and in the San Francisco Bay region, climate change is manifesting as higher 
temperatures; rising sea and groundwater levels; changes in the timing, frequency, intensity, and 
duration of precipitation and runoff; more frequent and severe storm surges, floods, and droughts; 
drowning and downshifting of wetlands; and landscape aridity that increases the risk of 
catastrophic wildfires. These changes are impacting the health, integrity, and resilience of the 
region’s built and natural communities in complex and interconnected ways, and they pose a 
special threat to the region’s waters, including wetlands. The threats are especially acute in and 
near the San Francisco Baylands and low-lying areas of the Pacific coast, where climate 
change impacts to watersheds are compounded by impacts from rising sea and 
groundwater levels. Efforts to respond to and prepare for climate change through the construction 
of traditional infrastructure and armoring, such as levees, seawalls, engineered flood control 
channels, and rock revetments, can exacerbate harm to aquatic ecosystems and vulnerable 
shoreline communities. 

Recognizing the threat that climate change poses to the region, multiple efforts are underway to 
assess the vulnerability of the region’s coastal, shoreline, estuarine, and nearshore assets, and to 
develop adaptation plans to improve the long-term resilience of these assets. The San Francisco 
Bay Regional Water Quality Control Board (Water Board) participates in many of these efforts, due 
to its broad authority to regulate activities and factors that may affect water quality. For example, 
the Water Board can regulate how dredging and filling of waters, flood management, beneficial 
reuse of sediment and treated wastewater, shoreline development, and related activities can 
impact water quality and the beneficial uses of the region’s waters, including wetlands. This broad 
regulatory authority enables the Water Board to play a key role in facilitating projects and programs 
that improve the beneficial uses of the region’s waters. 

The Water Board helped lead the 2015 update of the Baylands Ecosystem Habitat Goals (Goals 
Project 2015), which articulated a vision for accelerated habitat restoration in the San Francisco 
Baylands to prepare for rapidly rising seas in the latter half of the 21st century. More recently, the 
Water Board is funding the development of the San Francisco Bay Shoreline Adaptation Atlas 
(SFEI and SPUR 2019), which proposes a science-based framework for identifying opportunities to 
deploy nature-based infrastructure along the Bay’s shoreline. Water Board staff also help lead the 
development of a Wetland Regional Monitoring Program that, if implemented, will assess where 
and how tidal wetlands, including restoration projects, are responding to climate change. 

In 2016, Bay Area voters approved Measure AA, which is providing $500 million over 20 years to 
fund tidal wetland restoration and related activities in the Bay through the newly formed San 
Francisco Bay Restoration Authority (SFBRA). In anticipation of the need to efficiently permit 
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SFBRA projects, state and federal regulatory agencies1 have initiated a collaborative effort called 
the Bay Restoration Regulatory Integration Team, or BRRIT. The BRRIT will coordinate permitting 
efforts between regulatory agencies and consult on relevant policy and procedural changes to 
facilitate restoration project planning and implementation. SFBRA funding and BRRIT permit 
coordination are expected to increase the number of tidal wetland restoration and sea level rise 
adaptation projects in the region, as well as the pace at which they move through planning, design, 
permitting, and implementation. The locations and designs of these projects will likely result in 
temporary and/or permanent impacts to coastal and nearshore waters of the state, and therefore 
these projects require Water Board involvement. 

To help inform the planning, permitting, and implementation of projects that will protect and restore 
the beneficial uses of in the region’s coastal waters, and to help avoid and minimize direct, indirect, 
and cumulative adverse prevent projects that will have long-term and/or cumulative negative 
impacts to these systems, it is important that the Water Board update the Basin Plan to provide 
information related to climate change and share the knowledge the Water Board has acquired to 
protect the beneficial uses of waters in the face of climate change. The Basin Plan currently lacks 
any description of climate change and its relevance to the Water Board’s regulatory programs, 
particularly dredge or fill activities in and near the region’s shorelines. The Water Board therefore 
identified a climate change amendment to the Water Quality Control Plan for the San Francisco 
Basin (Basin Plan) as a high priority in its 2015, 2018, and 20202021 Triennial Reviews of the 
Basin Plan. This Staff Report describes the proposed Basin Plan amendment, its technical support, 
and its components, all of which are informational and non-regulatory.

2 Project Terminology and Description
This section defines the terms used to describe the waters of the San Francisco Bay region. It also 
describes the project, which forms the basis of the assessment required by the California 
Environmental Quality Act (CEQA), and explains why the proposed Basin Plan amendment project 
is needed.

2.1 Terminology
This report uses several terms to describe the waters of the San Francisco Bay Region. These 
terms are, in most cases, based on definitions in the Baylands Ecosystem Habitat Goals reports, 
the Bay Area Aquatic Resource Inventory, and the San Francisco Bay Shoreline Adaptation Atlas. 

· San Francisco Bay: The body of tidally influenced water bounded by the Golden Gate in the 
west and Broad Slough in the east, including the portions of tributaries that drain to the Bay 
below the head of tide. 

1 BRRIT participants include the Water Board, U.S. Army Corps of Engineers, Bay Conservation and Development 
Commission, National Marine Fisheries Service, U.S. Fish and Wildlife Service, and the California Department of Fish 
and Wildlife. 
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· San Francisco Estuary:  The body of tidally influenced water bounded by the Golden Gate 
in the west, and the head of tide in the Sacramento-San Joaquin Delta to the east, including 
the portions of tributaries that drain to the Estuary below the head of tide. 

· Baylands: The shallow water habitats around the San Francisco Bay between maximum 
and minimum elevations of the tides. The lands and shallow waters along San Francisco 
Bay that are or formerly were between the minimum and maximum boundaries of the Bay’s 
tides. The baylands include multiple habitat types including but not limited to tidal and diked 
(non-tidal and muted tidal) wetlands, mudflats, ponds, pannes, channels, and beaches. For 
purposes of this report, the baylands include adjacent estuarine-terrestrial transition zones 
(including levees, hillslopes, and floodplains) that are likely to be within the range of future 
(with sea level rise) tidal influence.  

· Estuarine wetlands: Any wetland in the region formed or otherwise influenced by both 
terrestrial and marine processes, at or near the confluence of freshwater (from surface 
water or groundwater) and marine water. Estuarine wetlands encompass wetland and 
associated habitats within the San Francisco Baylands, as well as wetland and lagoon (bar-
built estuary) habitats along the coastline of the Pacific Ocean and its embayments, such as 
Tomales and Half Moon Bays.

· Coastal waters: Coastal, shoreline, estuarine and nearshore waters and their associated 
habitats (including baylands, wetlands, mudflats, and beaches) within the San Francisco 
Bay Region, including within and along San Francisco Bay, the Pacific Ocean, their 
embayments, and their tributaries. 

2.2 Project Description
The project proposes to amend portions of Chapters 1, 2, and 4 of the Basin Plan to update 
descriptions in the Basin Plan related to water quality challenges posed by climate change, update 
references, make non-substantive edits and corrections, and provide questions and information 
related to climate change and adaption that may be relevant to Water Board permitting of dredge 
or fill activities affecting the region’s coastal, shoreline, estuarine and nearshore waters of the state 
(collectively referred to in this report as “coastal waters” or “coastal waters of the state”). As the 
Water Board’s master planning document for water quality, the Basin Plan establishes beneficial 
uses of waters, water quality objectives to protect those beneficial uses, and implementation 
programs for achieving the water quality objectives. The following changes to the Basin Plan are 
proposed, by chapter:

Chapter 1

· Revision 1(1). In Section 1.1, remove text comparing the size of the region to the size of the 
state of Connecticut and insert text indicating that the changing climate is altering estuaries.

· Revision 1(2). Insert a new Section 1.7 describing the effects of a changing climate on 
water quality and the need to address these effects on a landscape scale.

Chapter 2
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· Revision 2(1). In Section 2.2.3, update the name of the California Department of Fish and 
Game to the California Department of Fish and Wildlife. Update references to the Baylands 
Ecosystem Habitat Goals Report and EcoAtlas.

Chapter 4

· Revision 4(1). Update references to planning documents related to wetland restoration 
and mitigation in Sections 4.23, 4.23.1, and 4.23.4.

· Revision 4(2). In Section 4.23.2, correct an erroneous reference to Table 2-3; the correct 
reference is Table 2-4. In the same section, update the reference sources that can help 
determine the beneficial uses for coastal waters in the region, including wetlands.  
Revision 4(3). Change the name of Section 4.23.4 to “Wetland Dredge or Fill” from 
“Wetland” to more accurately describe the section. Make minor edits to the description of 
how waters of the state are affected by dredging, diking, and filling in the same section. 
Add information on the State Water Resources Control Board’s (State Water Board) 
“Wetland Definition and Procedures for Discharges of Dredged or Fill Material to Waters of 
the State” (Dredge and Fill Procedures) to reflect the current regulatory landscape. Delete 
an obsolete reference to the Wetland Ecological Assessment.

· Revision 4(4). Insert a new Section 4.27 entitled “Climate Change and Aquatic Habitat 
Protection, Management, and Restoration,” which:

o Acknowledges and describes how climate change can adversely impact aquatic 
habitats and their beneficial uses. Describes how certain climate adaptation 
projects can exacerbate impacts to aquatic systems. Describes efforts made to 
support the long-term resilience of aquatic habitats in the region.

o Provides questions and information related to climate change and adaption that 
may be relevant to Water Board permitting of dredge or fill activities in or near 
coastal waters. When permitting such activities, under existing laws and 
regulations, the Water Board is required to ensure that adverse impacts to waters 
of the state have been appropriately avoided, minimized, and compensated. 
Understanding the reasonably foreseeable influence of climate change is important 
to adequately assess the impacts of these activities to waters of the state. In 
addition, the Water Board has increased its knowledge with respect to climate 
change adaption projects and their potential for adverse impacts to waters of the 
state and the questions and information incorporate this knowledge. The questions 
and information cover the following:
1. Is the proposed project design, as well as assessment of its near-term 

and long-term impacts at site- and landscape-scales, based on the best 
available science describing climate change and its influence on the 
environment? Projects should be based on the best available science on the 
anticipated future conditions over the life of the project, including but not limited 
to any reasonably foreseeable changes in (1) sea levels and nearshore 
groundwater levels; (2) the timing, frequency, intensity, and duration of 
seasonal precipitation, watershed runoff, Delta outflow, and wave events; and 
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(3) the supply of sediment available to maintain healthy coastal 
habitats. Projects should be designed to avoid/minimize direct, indirect, and 
cumulative impacts by accommodating existing and likely future physical and 
ecological drivers and conditions at the project site. Sometimes, future 
conditions are presented in probabilistic risk aversion categories. In such 
cases, a project should be based on the appropriately protective risk aversion 
approach to ensure that water quality impacts from project performance are 
avoided and minimized where practicable.

2. Is the proposed project designed as part of a phased adaptation strategy 
that anticipates potential futurereasonably foreseeable projects and 
accommodates these projects in a manner that protects future beneficial 
uses of the site and its landscape? Phased adaptation strategies are actions 
to provide flood protection at different climate change thresholds over time. 
Initial actions are designed to provide flood protection in the near-term while 
allowing for a range of future actions to address uncertainty and allow flexibility 
over the long term. Preferable actions will Actions that maintain long-term lines 
of flood defense along San Francisco Bay and the Pacific Ocean as far 
landward as practicable are more likely to avoid or minimize direct, indirect, and 
cumulative impacts to aquatic resources than actions that do not. This is 
because these actions can help to minimize the isolation of wetlands and 
waters behind flood management infrastructure, reduce the risk of flooding of 
low-lying areas by surface water or groundwater, and create space for the 
restoration of complete estuarine wetland systems and other nature-based 
adaptation measures.

3. Is the proposed project designed within a landscape-scale, cross-
jurisdictional framework, such as an operational landscape unit? Climate 
change operates on a landscape-scale. Therefore, strategies to address 
climate change are more likely to be successful in the long-term and avoid 
maladaptation if they are planned, designed, permitted, and implemented on a 
landscape-scale, and not limited by political boundaries. Projects designed to 
consider current and anticipated future conditions not just at the project site, but 
also the broader landscape within which it is embedded are likely to have fewer 
long-term direct, indirect, and cumulative impacts than projects that only 
address near-term, site-specific conditions. In some cases, the least impacting 
project may be one that spans multiple jurisdictions, such as parcel or 
municipal boundaries. Projects that avoid or minimize direct impacts at the 
project site only to trigger indirect and/or cumulative impacts off-site are not 
preferable may have greater adverse impacts to aquatic resources.

4. Does the proposed project utilize practicable natural and/or nature-based 
design features, or a combination of traditional and nature-based (hybrid) 
features? Nature-based design features, often called “living shorelines” or 
“green infrastructure”, facilitate and/or leverage natural physical and ecological 
forms and processes to achieve design goals. Properly designed and sited, and 
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developed within projects that facilitate and/or leverage natural physical and 
ecological forms and processes in the long-term, and on a landscape-scale 
frameworks, these types of projects are more likely to support beneficial uses 
presently and in the future than designs that impede those natural processes. 
Preferred nature-based design features include, but are not limited, to the 
following:
· Living shorelinesSubtidal habitats, such as oyster reefs and submerged 

aquatic vegetation beds
· Beaches of sand, shell, gravel, cobble, or combinations thereof
· Estuarine wetland protection, enhancement, and restoration, especially in 

locations with connectivity between supratidal, intertidal, and subtidal 
habitats

· Reconnection of estuarine habitats with rivers, creeks, and flood control 
channels 

· Strategic placement of sediment in estuarine and coastal wetlands, and 
mudflats, and beaches

· Gradually sloped (“ecotone”) and treated wastewater (“horizontal”) levees 
adjacent to estuarine wetlands

· Making space for the sea level rise-driven migration of estuarine wetlands 
into adjacent uplands.

5. For a proposed dredge or fill activity, what are the near- and long-term 
direct, indirect, and cumulative impacts to the acreage, functions, and 
values of waters of the state when considering the reasonably 
foreseeable conditions from climate change? Some dredge or fill activities, 
such as the construction of rip-rap or other similar grey infrastructure, can avoid 
near-term impacts to the acreage, functions, and values of waters of the state 
only to cause long-term impacts within the context of climate change. Other 
dredge or fill activities, such as the construction of natural and nature-based 
features described above under (4), can generate near-term impacts to the 
acreage, functions, and values of waters of the state, but over the long term 
have less impacts within the context of climate change. In fact, these projects 
can have long-term benefits. Thus, understanding both the near- and long-term 
impacts of dredge or fill activities when considering the reasonably foreseeable 
conditions from climate change is important to assess the totality of impacts. 
Assessing long-term impacts under climate change conditions can be difficult, 
especially considering uncertainties about future rates of sea level rise, the 
influence of extreme events, local and regional planning decisions, and how 
landscapes could change in response to these and other factors. To reduce 
uncertainties and help identify the circumstances under which proposed dredge 
or fill discharges appropriately avoid, minimize, or compensate for impacts to 
waters of the state, the following questions may be helpful:
· Environmental drivers: 
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o What are the primary hydrologic, geomorphic, and ecological drivers 
of beneficial uses and habitat resilience at the site- and landscape-
scale, and how are they likely to influence the landscape in the 
near- and long-term? 

o Where and how are processes such as upland migration 
(transgression), erosion, progradation, accretion, and/or drowning 
likely to impact the condition, location, and distribution of different 
habitat types?

o How might the proposed dredge or fill activities influence these 
drivers?

· Impacts of no action: 
o How would the affected landscapes be likely to evolve in the 

absence of the proposed dredge or fill activities? 
o Given the likely range of anticipated environmental drivers, would 

the absence of the proposed activities likely result in less diverse, 
resilient, and/or complete habitats in the long-term?

· Coherent landscapes: 
o Are the proposed dredge or fill activities geographically and 

geomorphically situated and designed to work with both site-scale 
and landscape-scale natural processes, such as the movement of 
water and sediment, shifts in plant communities, and the movement 
of fish and wildlife between different habitats? 

o Will the proposed activities enhance or impede the ability of these 
natural processes to exert work on the landscape?

· Type conversions: Some dredge or fill activities may convert one type of 
water of the state to another (e.g., salt pond to tidal flat/tidal wetland), or 
convert one component of the estuarine wetland ecosystem to another 
(e.g., tidal wetland to estuarine-terrestrial zone, tidal wetland to high tide 
refugia, or tidal wetland to tidal channel, mudflat to oyster reef or sandflat). 
The overall impacts of proposed wetland type conversions can be assessed 
using technical guidance such as the Aquatic Resource Type Conversion 
Evaluation Framework.

o Does the landscape setting, including but not limited to local climate, 
hydrology, sediment supply, degree of urbanization, habitat 
connectivity, and geomorphic setting, support the intended habitat 
type? 

o Does the intended habitat type require intensive management that 
will have to be funded and implemented in the long-term?

o What ecosystem functions will be gained or lost through type 
conversion, and what is the potential timing and magnitude of these 
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changes? How are these changes likely to influence ecosystem 
functions within the broader landscape?

o Is the proposed type conversion consistent with strategies 
developed by collaborations of stakeholders to achieve regional 
goals such as recovering rare and/or historic habitat types, 
improving landscape connectivity/complexity, and/or supporting 
long-term habitat resilience?

2.3 Project Purpose
The purpose of this proposed amendment is to include information about climate change and how 
it threatens the health, integrity, resilience, and beneficial uses of waters of the state into the Basin 
Plan. The amendment provides informative resources related to climate change, natural and 
nature-based project approaches, and questions and information that may be relevant to Water 
Board staff permitting dredge or fill activities in or near coastal waters. 

3 Project Background
There is scientific consensus that since the Industrial Revolution, human activities have increased 
and continue to increase concentrations of greenhouse gases such as carbon dioxide and 
methane in the earth’s atmosphere, causing rapid and accelerating changes in the Earth’s climate 
and global water cycle. This consensus is reflected in a broad range of international and national 
technical and policy documents, including reports and recommendations from the International 
Panel on Climate Change and the United States Global Change Research Program. Recognizing 
the threat that climate changes poses to the health, safety, and well-being of Californians and the 
landscapes on which they depend, the State of California has since 2006 developed four 
comprehensive climate change assessments. These assessments focus on the impacts and risks 
from climate change in California and inform State policies, plans, programs, and guidance to 
support effective climate change mitigation and adaptation2. California’s Fourth Climate 
Assessment, completed in 2018, describes in detail how climate change is already impacting 
California through higher temperatures, rising sea levels, declining snowpack, and increasing 
frequencies and severities of drought and extreme precipitation events, and it describes how these 
troubling trends are expected to intensify in the future (Bedsworth et al. 2018). 

3.1 Sea Level Rise
Sea level rise is among the most apparent impacts of climate change in California (Griggs et al. 
2017). In the San Francisco Bay region, the tide gage at the Golden Gate has recorded almost 8 
inches (0.2 m) of sea level rise over the past century (OEHHA and CalEPA 2018), as shown in 
Figure 1.

2 Mitigation actions reduce emissions of greenhouse gases into the atmosphere, to reduce the future impacts of climate 
change. Adaptation actions reduce harm to communities and landscapes from the impacts of climate change.  
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Figure 1. Sea level rise at the Golden Gate has risen almost 8 inches in the past 100 years. 
(Image: NOAA CO-OPS)

Climate change contributes to global sea level rise and relative sea levels3 through a variety of 
global, regional, and/or episodic mechanisms. Global contributions to sea level rise include long-
term changes in geophysical, atmospheric, and hydrologic conditions and processes across the 
globe, such as the thermal expansion of warming oceans and the melting of land-based ice in 
glaciers, ice caps, and ice sheets. Regional contributions to relative sea levels include vertical land 
motion due to plate tectonics, subsidence and compaction, the effects of melting ice on Earth’s 
rotation and gravitational fields, and periodic changes in Pacific Ocean winds, circulation, and 
temperatures. Episodic contributions to Bay relative sea levels include short-term impacts on local 
sea levels from storms, waves, “king” (perigean spring) tides, and Delta outflow. These drivers are 
discussed in Appendix A of Toms et al. (2019).  

As of 2021, the best available science describing potential future sea level rise scenarios in 
California is the April 2017 report Rising Seas in California: An Update on Sea Level Rise Science 
(Griggs et al. 2017), published by the California Ocean Protection Council Science Advisory Team. 
This report incorporates the findings of a broad range of climate change research. Among its 
important findings is that the rate of ice loss from the Greenland and West Antarctic ice sheets is 
increasing and that this loss will soon become the largest component of sea level rise globally and 
in California. 

To help planners and decision-makers contextualize the risk associated with planning for different 
levels of sea level rise, the Rising Seas report assigns statistical probabilities to a range of 

3 Global sea level rise is the worldwide average rise in mean sea level. Relative sea level is the elevation of the sea 
relative to a reference land elevation at a given location. In some areas where land is rising faster than the pace of SLR 
due to tectonic action (for example, much of the southern coast of Alaska), relative mean sea levels are falling even 
though global mean sea levels are rising. See Appendix A and https://tidesandcurrents.noaa.gov/sltrends/ for more 
information.

https://tidesandcurrents.noaa.gov/sltrends/
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potential sea level rise scenarios based on low and high emissions4 scenarios. Under a low 
emissions scenario, there is a 66 percent probability that by 2100, sea levels at the Golden Gate 
will have risen by 1.0 to 2.4 feet (ft), and a 0.5 percent probability that sea levels will have risen 5.7 
ft. Under a high emissions scenario, there is a 66 percent probability of 1.6 to 3.4 ft of sea level rise 
by 2100, and an 0.5 percent probability of 6.9 ft of sea level rise. Note that since the probabilities 
presented in the Rising Seas report are based on two precise emissions scenarios, they may not 
reflect the actual emissions of the future, and therefore do not represent the actual probability that 
a given amount of sea level rise will occur. 

The Rising Seas report also describes an extreme long-term sea level rise scenario, called H++, 
which was previously defined in the Fourth National Climate Assessment (USGCRP 2017) and 
supporting scientific literature. This scenario accounts for potentially catastrophic West Antarctic 
ice sheet loss, but due to the level of scientific uncertainty associated with its occurrence, the 
Rising Seas report does not assign it a probability. 

The 2017 Rising Seas report formed the technical basis for the Ocean Protection Council’s State of 
California Sea-Level Rise Guidance (OPC 2018), which at the time of publication is the State’s 
official sea level rise guidance for State and local governments.5 The guidance proposes a 
methodology for decision-makers to analyze and assess the risks posed by sea level rise based on 
the best available science (Griggs et al. 2017), a framework for incorporating sea level rise into 
planning, permitting, and investing decisions, and descriptions of preferred multi-benefit coastal 
adaptation approaches and strategies. 

3.2 Extreme Storm Events
California has more variable annual precipitation than any State in the contiguous U.S., due in 
large part to variability in the frequency, timing, duration, and intensity of large winter storms which 
provide most of the State’s precipitation (snowfall and rainfall). Many of these storms are called 
“atmospheric rivers” due to the way they transport tremendous amounts of water vapor from the 
Pacific Ocean to California in long (approximately 1000 miles long), narrow (less than 100 miles 
wide) ribbons, which can drive significant regional gradients in precipitation totals. The spatial and 
temporal variability of these storms in California tends to drive hydrologic extremes (including the 
extent and severity of droughts and floods) as well as Statewide water resources (due to their 
influence on snowpack). In the San Francisco Bay region, atmospheric rivers encounter the steep 
topography of the Coast and Diablo Ranges and become capable of dropping tremendous 
amounts of rain in short periods of time. These extreme events can drive local flooding, especially 

4 Greenhouse gas emissions govern global rates of SLR. In the Rising Seas report and the State of California Sea-Level 
Rise Guidance, “low emissions” refers to Representative Concentration Pathway (RCP) 2.6, which requires substantial 
reductions in global greenhouse gas reductions. “High emissions” refers to RCP 8.5, a “business as usual” scenario that 
assumes that global greenhouse gas emissions will continue to increase over time. Modeling indicates that the 
differences in SLR and other climate change impacts between these two scenarios will be especially stark in the latter 
half of this century. A reader-friendly guide to the RCPs and their utilization in global climate modeling is available at 
https://skepticalscience.com/rcp.php.  
5 The sea level rise values in this guidance are expected to be updated in 2023 in response to the Fifth National Climate 
Assessment (https://www.globalchange.gov/nca5) and California’s Fifth Climate Assessment (in-progress).

https://skepticalscience.com/rcp.php
https://www.globalchange.gov/nca5
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where rivers and streams are influenced by tides, waves, and storm surge in San Francisco Bay 
and the Pacific Ocean. 

The best available science indicates that climate change is driving and will continue to drive more 
extreme storm events in the region, primarily due to stronger atmospheric rivers that can deliver 
more intense rainfall. This consensus is reflected in California’s Fourth Climate Assessment 
(Bedsworth et al. 2018), the California Department of Water Resources’ annual hydroclimate 
reports (DWR 2015 – 2019), the Indicators of Climate Change in California report (OEHHA 2018), 
and other State climate change guidance documents. However, due to the complexity of modeling 
climate change impacts on regional hydrology, the State has not yet developed quantitative 
projections for future extreme precipitation events the way it has for sea level rise. Nonetheless, 
local flood management agencies such as Sonoma Water and Valley Water are moving forward 
with the development of their own climate change action and adaptation plans to address 
anticipated increases in precipitation, flows, and flood risks (Bijoor et al. 2021, Sonoma Water 
2021).

3.3 Effects of Colonization and Climate Change on the Health, Diversity, and 
Resilience of Coastal Waters

Colonization and climate change impact the health, diversity, and resilience of the region’s coastal 
waters by altering the physical and ecological conditions and processes on which these systems 
depend. These impacts are well-documented in regional technical and planning documents, 
including the 1999 Baylands Ecosystem Habitat Goals Report and its 2015 follow-up, The 
Baylands and Climate Change: What We Can Do (referred to in this report as the 1999 and 2015 
Goals Reports, respectively). The 1999 Goals Report was a regional, interdisciplinary effort that 
synthesized the best available science on Bay estuarine hydrology, geomorphology, and ecology 
to propose strategies for the long-term conservation and restoration of bayland habitats, including 
tidal wetlands and mudflats. The 2015 Goals Report updated the 1999 Goals Report by 
incorporating the science detailing how climate change and sea level rise could lead to the loss of 
baylands, and by revising the proposed conservation and restoration strategies to reduce these 
losses. Both reports were developed by teams of scientists and engineers from public agencies, 
including the Water Board, as well as non-governmental organizations, academia, and private 
industry. This chapter summarizes the major findings of these reports and related scientific 
literature with regards to the impacts of European colonization on bayland habitats and beneficial 
uses, and how climate change is compounding these impacts.

3.3.1 Effects of Colonization on San Francisco Estuary Bayland Habitats

European colonization of the San Francisco Bay region has had a profound influence on local 
landscapes, and nowhere is this more readily apparent than in the region’s baylands and 
shorelines. This sections below describe the characteristics of the historic San Francisco Estuary 
(including San Francisco Bay, San Pablo Bay, and Suisun Marsh) bayland habitats and how 
colonization led to their reclamation, fragmentation, and disconnection. 

3.3.1.1 Characteristics of Historic San Francisco Estuary Bayland Habitats
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Prior to European colonization in the 18th century, the San Francisco Estuary supported a spatially 
and temporally variable mosaic of bayland habitats that included over 190,000 acres of tidal 
wetlands, 51,000 acres of tidal mudflats, 2,000 acres of natural salt ponds, and 23 miles of 
beaches (Goals Report 1999). These habitats formed roughly 2,000 to 6,000 years ago, as 
formerly rapid sea level rise due to the melting of Ice Age glaciers and ice caps leveled off (from 
rates of near 20 mm/year to 1-2 mm/year), allowing tidal flows and river/stream deltas to deposit 
broad plains of sediment in the baylands (Atwater et al. 1979). Bayland habitats were connected to 
subtidal Bay habitats, to watersheds, and to each other through complex, dendritic networks of 
tidal sloughs and stream channels whose flows of freshwater and sediment would shift across the 
landscape in response to floods and storms (Figure 2). Bayland habitats were also connected to 
terrestrial habitats through numerous types of estuarine-terrestrial transition zones that reflected 
the region’s varied geomorphic settings (Figure 3). 

Figure 2. This graphic from the SFEI report Changing Channels: Regional Information for 
Developing Multi-Benefit Flood Control Channels at the Bay Interface (Dusterhoff et al. 2017) 
illustrates some of the dominant fluvial-tidal transition zones that historically existed within 

the baylands, prior to colonization. 
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Figure 3. This graphic from the Baylands Ecosystem Habitat Goals Report: 2015 Science 
Update (Goals Project 2015) illustrates examples of the dominant estuarine-terrestrial 

transition zones that historically existed within the baylands, prior to colonization.

The 2015 Goals Report designated tidal wetlands with robust connections to subtidal, terrestrial, 
and fluvial habitats as “complete” tidal wetland systems that support different physical processes 
and ecological functions along their gradients. For example, subtidal connections allow sediment 
transported by the tides to move into tidal marshes and support accretion, while also allowing 
productivity from the marshes to be exported into open water ecosystems to support pelagic food 
webs. Intertidal channels weaving throughout marsh plains provide for the movement of water, 
sediment, and wildlife through the wetland. Supratidal areas within the interior of marsh plains (and 
near intertidal channels) provides high tide refugia for marsh wildlife when tides and storms 
inundate the marsh plain. The 2015 Goals Report places special emphasis on the importance of 
the estuarine-terrestrial transition zone. The report defines this zone as:

“...the area of existing and predicted future interactions among tidal and 
terrestrial or fluvial processes that result in mosaics of habitat types, 
assemblages of plant and animal species, and sets of ecosystem services that 
are distinct from those of adjoining estuarine, riverine, or terrestrial ecosystems.”

More than just an area of transition between estuarine and terrestrial vegetation, the transition 
zone is where physical and ecological processes, such as sediment delivery and wildlife 
movement, connect the baylands with contributing upland watersheds and vice versa. The extent 
of the transition zone is therefore spatially and temporally variable and depends on the ecosystem 
services being considered (Figure 4). The 2015 Goals Report includes an extensive list of the 
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major ecosystem services provided by the transition zone, all of which directly or indirectly support 
the beneficial uses of the Estuary and its tributaries.

Figure 4. A conceptual diagram of a “complete” tidal wetland system from the 2015 Goals 
Report, showing how different portions of the estuarine-terrestrial transition zone provide 

different ecosystem services. 

The dynamic, connected nature of bayland habitats drove their tremendous diversity and 
resilience, as plant and animal species could respond to environmental disturbances by dispersing 
across space and time to the microhabitats in the Estuary that met their precise life cycle needs. 
This highly productive landscape supported not only resident plants, fish, and wildlife, but was a 
vital refuge for migratory shorebirds and waterfowl along the Pacific Flyway, and a key nursery for 
Eastern Pacific populations of migratory fish, such as salmon and sturgeon. 

Though many bayland habitats were managed in some way by local indigenous communities (e.g., 
enhancement of natural salt ponds to improve production, burning of coastal prairies and seasonal 
wetlands adjacent to tidal marshes), this management appears consistent with the physical and 
ecological processes that shaped the Estuary. These communities seem to have worked with the 
region’s natural cycles to foster healthy bayland habitats and sustainable populations of estuarine 
food and fiber species, such as oysters, crabs, fish, waterfowl, tules, cattails, sedges, and rushes. 
This stewardship, honed through thousands of years of observation and generational instruction, 
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was among the reasons the Bay Area became one of the most densely populated and linguistically 
diverse regions in pre-colonial California (Hykelma 2021). 

3.3.1.2 Impacts of Colonization: Bayland Reclamation, Fragmentation, and Disconnection

When Europeans began to colonize what would become the San Francisco Bay region in the 
1700s, the baylands’ relatively flat topography stood in stark contrast to the steep slopes of the 
Coast Range that characterized much of the region. The flat, broad baylands – and the access to 
Bay shorelines and tributaries they provided – made them prime targets for reclamation to support 
development, agriculture, transportation, commerce, resource extraction, and other uses. Large-
scale diking, draining, and filling of the region’s tidal wetlands and mudflats began in the mid-
1800s, and continued for well over 100 years. Bayland habitats were reclaimed or otherwise 
altered to support a variety of uses, especially urban development, agriculture, salt production, and 
duck hunting. Around much of the estuary, infrastructure, such as roads, railroads, and utilities, 
were concentrated along the landward edges of the baylands, just above the farthest reaches of 
the tides in the estuarine-terrestrial transition zone. 

Mapping developed in support of the first Habitat Goals report indicated that by the late 1900s, the 
baylands supported only 40,000 acres of tidal wetlands (roughly 24,000 acres of which are much 
younger marshes formed by the accretion of Gold Rush sediments in the estuary) and 29,000 
acres of tidal mudflats. Roughly 90,000 acres of tidal wetlands and flats had been converted into 
agricultural baylands (mostly around San Pablo Bay), 52,000 acres into diked wetlands (mostly 
within Suisun Marsh), and 38,000 acres into artificial salt ponds (concentrated in the Napa-Sonoma 
and South Bay regions) (see Habitat Goals 1999 and Figure 5). 

The few patches of baylands that were spared reclamation in the 18th, 19th, and 20th centuries are 
embedded in a highly altered landscape, usually disconnected from the rivers and streams that 
would otherwise contribute pulses of freshwater and sediment to the baylands (Figure 6). In many 
locations, these connections to larger watersheds have been replaced by urban drains that 
discharge stormwater into baylands habitats. The relative absence of coarse sediment and 
abundance of nutrients favors pickleweed monocultures instead of diverse native tidal wetland 
plant communities. Most of the estuary’s remaining tidal wetlands are cut off from their historic 
estuarine-terrestrial transition zones, and their landward edges are instead dominated by steep, 
often armored berms and levees that surround residential neighborhoods; industrial and/or 
commercial development, such as salt ponds and office parks; or infrastructure, such as highways 
and railroads (Figure 7). This landscape-scale disconnection limits ecological functions and 
beneficial uses in modern tidal baylands and habitat restoration projects and constrains their ability 
to shift and adjust in response to environmental disturbances. 

Colonization of the region drove the loss of not only the region’s tidal baylands, but of almost all its 
beaches, oyster reefs, and eelgrass beds as well. These losses are detailed in the 1999 and 2015 
Habitat Goals reports as well as the 2010 Subtidal Habitat Goals report (SCC et al. 2010). Sand 
and oyster shell mining continues in portions of the Estuary to the present day. 
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Figure 5. In the SF Bay region, the landscape-scale impacts of wetland loss have been 
deeply felt. By the mid-20th century, over 90 percent of the Bay’s fringing marshes had been 

diked and drained for urban development, agriculture, and salt production. (Image: Goals 
Project 2015)
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Figure 6. This graphic from Dusterhoff et al. 2017 illustrates how colonization and 
urbanization have disconnected intertidal bayland habitats from their subtidal, fluvial, and 
terrestrial components, resulting in a more simplified, less resilient estuarine landscape. 



July 2022  3-18 
 Proposed Basin Plan Amendment on Climate Change and Aquatic Habitat Protection, 

Management, and Restoration

Figure 7. Tidal marshes within Faber Tract (left, Santa Clara County) and Point Edith (right, 
Contra Costa County) lack functional estuarine-terrestrial transition zones due to their 

proximity to developed baylands and uplands. (Images: Google Earth)

Colonists’ physical reclamation of the estuarine landscape was compounded by their removal of 
indigenous traditions of land stewardship. Western settlers destroyed indigenous ways of life by 
limiting native people’s access to the Estuary and its shoreline (Booker 2013). The cumulative 
results were highly destructive to the region’s ecology and indigenous communities, turning an 
estuarine landscape of abundance, diversity, resilience, and connectivity into one of limitation, 
homogeneity, vulnerability, and isolation. These impacts have been well documented in many 
collaborative technical and policy documents, including the 1999 and 2015 Baylands Ecosystem 
Habitat Goals reports, the U.S. Fish and Wildlife Service’s Recovery Plan for Tidal Marsh 
Ecosystems of Central and Northern California (2013), and elsewhere. These impacts include, but 
are not limited to:

· Significant reductions in foraging, breeding, and rearing habitat for a broad range of 
resident and migratory fish, wildlife, and invertebrates, including many now-rare and 
endangered aquatic and terrestrial species that are directly and/or indirectly dependent on 
bayland food webs

· Significant reductions in habitat for numerous native plant species, including now-rare and 
endangered species and ecotypes that are uniquely adapted to live in the baylands

· Significant reductions in the acreage of tidal wetlands that can sequester carbon from the 
atmosphere

· Ecological invasion by hundreds of non-native and invasive species (especially plants, fish, 
and shellfish) that disrupt native estuarine food webs and, in some cases, the physical 
structure of Bay/bayland habitats

· Significant reductions in the ability of bayland habitats to transform, assimilate, or eliminate 
pollution from Bay and tributary waters, resulting in a decrease in water quality
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· Increased vulnerability of Estuary shorelines to erosion and inundation from waves, storms, 
and tides.

Unfortunately, the 69,000 acres of tidal wetlands and mudflats in the Estuary that persisted into the 
late 20th century, and the approximately 30,000 acres of tidal marshes and mudflats that have 
subsequently been restored (Goals Project 2015), are now at risk from climate change. The current 
and likely future impacts of climate change on the region’s baylands are discussed further in 
Section 3.3.2.

3.3.2 Effects of Climate Change on San Francisco Estuary Bayland Habitats

Aside from direct dredging and filling from human activities, there are two primary mechanisms of 
tidal wetland and mudflat loss in the San Francisco Estuary, both of which are strongly influenced 
by climate change: (1) vertical downshifting and drowning (loss of elevation resulting in a 
conversion from vegetated marsh to unvegetated mudflat and eventually open water), and (2) 
lateral erosion (wetland and mudflat retreat from the bayward edge). These mechanisms, and the 
factors that contribute to them, are described below. 

3.3.2.1 Wetland Drowning, Coastal Squeeze, and the Loss of High Tide Refugia

Multiple teams of researchers have taken different approaches to modeling the long-term resiliency 
of tidal bayland habitats in the San Francisco Estuary. Despite the differences in modeling 
approaches, the consensus of these studies is that sea level rise will drive widespread increases in 
the depth, duration, and frequency of tidal inundation in the Bay’s tidal habitats, converting middle 
and high marsh (dominated by pickleweed, Sarcocornia spp.) to low marsh (dominated by 
cordgrass, Spartina foliosa) and/or unvegetated mudflats, and converting mudflats to open water. 
Generally speaking, modeled scenarios with relatively higher rates of sea level and lower 
suspended sediment concentrations forecast faster and more widespread marsh drowning than 
scenarios with lower rates of sea level rise and higher suspended sediment concentrations 
(Stralberg et al. 2011, Swanson et al. 2013, Schile et al. 2014, Thorne et al. 2016, Buffington et al. 
2021). Accordingly, the risk of marsh drowning is greatest in tidal wetlands that are mostly 
dependent on the accretion of mineral sediment to keep pace with sea level rise (Figure 8). 
Freshwater and brackish tidal wetlands in the Estuary have greater resilience to sea level rise 
thanks to their production of abundant organic peat, but these wetlands remain vulnerable to 
mudflat conversion in high-sea level rise, low-suspended sediment concentrations scenarios 
(Stralberg et al. 2011 and Schile et al. 2014). The modeling demonstrates that tidal wetland 
restoration sites throughout the estuary may struggle to keep pace with sea level rise, especially in 
scenarios with high rates of sea level rise and inadequate sediment supplies. 
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Figure 8. In this graphic from Schile et al. 2014, modeling demonstrates that the combination 
of rising sea levels and limited suspended sediment concentrations can lead to the gradual 

downshifting and drowning of tidal marshes. The effects are the most prominent in 
scenarios with rapid sea level rise and limited suspended sediment concentrations. 

In many modeled scenarios, particularly ones with higher rates of sea level rise and lower 
suspended sediment concentrations, the only locations that are likely to maintain middle and high 
marsh habitats are places where tidal wetlands can migrate/transgress upslope into the estuarine-
terrestrial transition zone (see scenarios C through F in Figure 8). In this way, the morphology of 
the transition zone, especially its steepness, largely determines the limits of middle to high marsh 
habitats. In locations where tidal wetlands abut steep headlands or steep levees, middle to high 
marsh is predicted to persist in narrow bands. In contrast, in locations where tidal wetlands are 
connected to gradual sloping estuarine-terrestrial transition zones, middle to high marsh is 
predicted to persist in broad plains. In locations with no functional transition zone, middle to high 
marsh disappears completely, as it has nowhere to migrate to. This phenomenon, called “coastal 
squeeze”, is a particular risk for tidal wetlands with highly urbanized landward edges. These 
marshes are often pinned against levees protecting infrastructure and/or residential, commercial, 
and/or industrial development. The narrow, steeply sloped, linear nature of the landward edges of 
these marshes prevents the establishment of a functional transition zone and increases the risk 
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that tidal wetlands will eventually be either substantially reduced or lost entirely as they are 
squeezed between urban development and rising tides.   

The modeling also demonstrates that before tidal wetlands downshift to mudflats, they will first lose 
their internal high tide refugia6, such as natural tidal creek levees (Figure 9),  flood deposits, and 
other topographic high points within and along marshes that support taller, shrubby vegetation. 
This vegetation provides shelter for marsh wildlife from high tides, king tides, storms, and other 
high-water events. These species are sensitive to prolonged inundation (which is why they 
colonize higher elevations within tidal wetlands), and they are highly vulnerable to drowning and 
replacement by more inundation-tolerant species, such as pickleweed. Pickleweed and other high 
marsh species (e.g. fleshy Jaumea, Jaumea carnosa; saltgrass, Distichlis spicata) don’t typically 
grow as tall as the shrubbier vegetation they replace, and therefore provide relatively less 
protection from high water events. The loss of high tide refugia within the marsh plain puts marsh 
wildlife, such as Ridgway’s rail and salt marsh harvest mouse, at an increased risk of drowning and 
predation.

6 High tide refugia is habitat that provides refuge for marsh wildlife from high tide events. It is usually provided by the 
canopy of woody high marsh plants, such as gumplant (Grindelia stricta) and coyote bush (Baccharis glutinosa) that grow 
in topographic high points within the interior of tidal marshes (e.g., natural tidal creekbank levees) or along their edges 
(e.g. in estuarine-terrestrial transition zones, beach ridges).  
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Figure 9. The canopy of tall, shrubby vegetation along naturally deposited tidal creek levees 
provides shelter for marsh wildlife from king tides at China Camp State Park. (Image: Peter 

Baye)

3.3.2.2 Lateral Movement of the Marsh Edge

The interface where intertidal wetlands transition to mudflats is a highly dynamic region that is 
subject to change on multiple spatial and temporal scales. Changes in vertical elevations in this 
region help govern the lateral position of the marsh edge (Willemsen et al. 2018). In San Francisco 
Bay, the relatively unconsolidated nature of newer Bay Muds, the Bay’s tidal regime, and the 
difficult-to-access nature of the Bayshore make this region particularly difficult to study. One of the 
most detailed assessments of natural shoreline typology and lateral change in the Estuary is 
Beagle et al.’s (2015) Shifting Shores: Marsh Expansion and Retreat in San Pablo Bay. San Pablo 
Bay is a unique sub-basin within the greater San Francisco Estuary due to (1) the presence of 
large expanses of mudflats and shallow open water that facilitate the settlement, re-suspension, 
and tidal transport of suspended sediment and (2) large tributaries that contribute a significant 
proportion of the Estuary’s overall bedload and suspended sediment loads (Dusterhoff et al. 2017, 
Dusterhoff et al. 2021). From 1856 to 1887, the sub-basin experienced a 60 percent increase in 
intertidal mudflat area due to the deposition of a tremendous volume of sediment from hydraulic 
gold mining (Jaffe et al. 2007). Beagle et al. assessed post-1855 rates of marsh edge retreat and 
expansion within San Pablo Bay and proposed a conceptual model of marsh edge evolution based 
on a suite of physical drivers (Figure 10). The study found that much of the sub-basin’s marsh 
edge had expanded bayward, especially near the mouths of large creeks, such as the Napa River, 
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Sonoma Creek, Petaluma River, and Novato Creek. Shoreline retreat was concentrated in 
protrusions with high wave exposure, especially in locations that were reclaimed on post-Gold 
Rush sediments. 

Beagle et al.’s finding regarding marsh expansion at creek mouth deltas underscores the 
importance of watershed sediment supply (not just estuarine sediment supply) as critical to the 
resilience of the Estuary’s tidal wetlands. This is especially true in the Estuary’s more urbanized 
regions, where engineered flood control channels limit the movement of sediment from watersheds 
and fluvial systems into the nearshore environment, reducing the sediment available for marsh 
accretion and driving expensive dredging activities to achieve flood control objectives (Dusterhoff 
et al. 2017, Dusterhoff et al. 2021). The impacts of bayland sediment starvation may be magnified 
in watersheds with abundant bedload (coarser sands, gravels, and cobbles) that, prior to 
engineered flood control channels, helped maintain coarse beaches and related nearshore 
features in the Bay. Follow-up work by Dusterhoff et al. suggests that many of the creeks in the 
region (e.g., Pinole, San Pablo, and Wildcat creeks) retain a significant amount of watershed-
derived sediment (including bedload) in their engineered flood control channels, likely limiting the 
supply of coarse sediment that could nourish beaches in the baylands. 
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Figure 10. The proposed conceptual model of Bay edge evolution from Beagle et al. (2015), 
showing how different marsh edge morphologies may represent different phases of 

evolution and marsh retreat/expansion.
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3.3.2.3 Tidal Wetland/Mudflat Loss and Shoreline Flood Risk

The potential sea level rise-driven loss of tidal bayland habitats not only threatens the integrity of 
bayland ecosystems but increases the risk of flooding and erosion along the San Francisco 
Estuary shoreline. The wave-attenuating properties of the region’s tidal wetlands and mudflats are 
well documented. A 2011 study by the U.S. Geological Survey in Corte Madera Marsh found that 
wave height decreased by as much as 80 percent across Corte Madera Bay’s shallows and tidal 
mudflats; what wave height remained at the shoreline was rapidly attenuated within the tidal 
wetland (Lacy and Hoover 2011). Subsequent modeling of the mechanisms of wave attenuation in 
the same wetlands (ESA PWA 2012) indicated that they were particularly effective at reducing the 
impact of waves at lower water levels (Figure 11). The wave attenuation properties of Bay wetlands 
likely vary with elevation, vegetation, exposure/geography, and other elements, but with adequate 
width their presence can significantly reduce the risk of wave-driven overtopping of shorelines. 

Figure 11. Offshore waves decrease in height when they encounter a vegetated marsh plain. 
(Image: ESA PWA 2012)

These findings are significant because along the San Francisco Estuary shoreline, climate change 
will likely drive episodic flooding from waves and storms much sooner than permanent flooding 
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from tidal inundation will occur. This is demonstrated in the USGS Coastal Storm Modeling System 
(CoSMoS) as well as the data and map products developed by BCDC’s Adapting to Rising Tides 
(ART) program, which are based on modeling done by FEMA for the California Coastal Analysis 
and Mapping Project (CCAMP). It is important to note that unlike CoSMoS, CCAMP modeling 
assumes that marshes are static, and do not change vertically or horizontally with sea level rise. 
Because that assumption will likely prove false (see marsh drowning discussion above), it 
potentially underestimates flooding associated with sea level rise. 

Critically, existing models of San Francisco Estuary sea level rise and flood risk do not incorporate 
the probability of levee failure, which represents another way in which models likely underestimate 
future flooding associated with sea level rise.

3.3.2.4 Estuarine Sediment Supply and Demand

Not only will existing tidal wetlands and mudflats throughout San Francisco Bay require additional 
sediment to keep pace with rising sea levels, but existing and planned restoration sites will need 
even more sediment to support tidal wetlands in the near- and long-term. Determining the Bay’s 
projected future sediment budget is therefore an active field of research. Approximately 70 percent 
of the suspended sediment that is available to accrete on existing and restoring tidal baylands 
enters the Bay from local tributaries, with the remainder entering from the Sacramento-San 
Joaquin Delta (Schoellhamer et al. 2018). Unlike suspended sediment from the Central 
Valley/Delta, which can get washed through the North Bay and out the Golden Gate during large 
storm events, suspended sediment from local tributaries tends to get trapped in engineered flood 
control channels or deposited on Bay mudflats. Large flood events can flush some sediment from 
flood control channels into open Bay waters (Livsey et al. 2019), where it can then be tidally 
transported and deposited elsewhere. Bay mudflats tend to act as local reservoirs for suspended 
sediment, where wave action can re-work deposited sediments into a suspended form that then 
becomes available for tidal transport and deposition in marshes (Lacy et al. 2015, MacVean and 
Lacy 2014).

In 2021, researchers at the San Francisco Estuary Institute completed a regional modeling effort to 
estimate future suspended sediment supply and demand in the lower Estuary’s baylands through 
2100 (Dusterhoff et al. 2021). The team estimated future sediment supply from the Delta and local 
tributaries under both wetter and dryer climate scenarios and estimated future baylands sediment 
demand for existing tidal wetlands, mudflats, and restoration sites, assuming 1.9 ft of sea level rise 
by 2050, and 5 ft by 2100 (roughly consistent with the 0.5 percent risk aversion scenario in the 
2018 OPC State Sea-Level Rise Guidance, Figure 2). Further, they assessed spatial differences in 
bayland sediment supply and demand using the operational landscape units (OLU)7 defined by the 
San Francisco Bay Shoreline Adaptation Atlas (SFEI + SPUR 2019). 

7 Unlike traditional planning units, such as towns, cities, and counties, Operational Landscape Units are based on a 
shoreline’s physical and ecological characteristics. OLUs cross political boundaries and have shared geographic, 
geophysical, and ecological characteristics that make them effective units for planning for climate change adaptation. 
Please see Section 3.5 for more discussion about OLUs and the Adaptation Atlas.
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The resulting report, titled Sediment for Survival: A Strategy for the Resilience of Bay Wetlands in 
the Lower San Francisco Estuary, indicates that there will likely not be enough sediment to support 
the rates of accretion necessary to maintain all of the lower estuary’s tidal wetlands, mudflats, and 
restoration sites. Because most tidal wetland restoration sites in the region are deeply subsided 
diked baylands, they tend to require significant volumes of sediment, first to achieve marsh plain 
elevations suitable to support intertidal vegetation, and then further sediment to keep pace with 
rising sea levels. Even under wetter future climate scenarios that could deliver relatively more 
sediment from watersheds to the estuary than under existing conditions, the demand in the 
baylands due to expected rates of sea level rise is so great that it dwarfs likely future supply 
(Figure 12). However, some areas have a greater potential than others to support long-term 
resilient baylands. Multiple OLUs within the North Bay and Suisun regions have relatively high 
potential to support high rates of vertical accretion, due largely to major inputs of freshwater and 
mineral sediment from the Delta, Walnut Creek, Napa River and Sonoma Creek. Some OLUs in 
the South Bay also have the potential to support long-term resilient baylands, if subsided diked 
bayland restoration sites are first mechanically filled with sediment (Figure 13). 

Figure 12. A summary of the findings of Dusterhoff et al. (2021) that compares potential 
future bayland sediment demand, natural sediment supply to the estuary, and supplies of 

additional sediment sources. 



July 2022  3-28 
 Proposed Basin Plan Amendment on Climate Change and Aquatic Habitat Protection, 

Management, and Restoration

Figure 13. This diagram from the Sediment for Survival report (Dusterhoff et al. 2021) 
summarizes which regions in the lower estuary are most likely to support tidal baylands 

habitats in the long-term.
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The modeling performed for the Sediment for Survival report utilizes several key assumptions and 
caveats that may not hold in future climates, such as sediment rating curves for streams, the 
influence of climate change on storm timing, frequency, intensity, and duration, Delta levee 
integrity, and others. It nonetheless underscores that natural sedimentation will likely be 
inadequate to support the Estuary’s tidal baylands, and that sediment management in the region 
must quickly pivot towards sustaining these resources. The report’s recommendations for sediment 
management practices are discussed below in Section 3.4. 

We note that though bedload may be a small component of the Estuary’s net sediment supply, it is 
an ecologically critical one. Coarse sediment, such as sands and gravels, form beaches, wave-built 
berms, and related habitats that support rare plants and animals and naturally protect tidal 
marshes and flats from erosion and retreat. In addition, marshes need coarse sediment to develop 
and sustain the microtopography and substrate that supports diverse tidal marsh plant 
communities, including habitat for rare plant species and ecotypes (Baye et al. 2000) and high tide 
refugia along the bayward edges of tidal marshes (Baye 2010, Toms and Baye 2016). Much of the 
Estuary’s coarse bedload is trapped in engineered flood control channels, where natural transport 
processes are unlikely to move it into Bay nearshore and wetland habitats. Coarse material will 
therefore need to be actively removed from flood control channels and placed in and along the Bay 
in order to support beaches and related nature-based features (Dusterhoff et al. 2021, Pearce et 
al. 2021, Dusterhoff et al. 2017, Baye 2010). Engineered flood control channels can also be 
modified and re-aligned to improve the likelihood of passive bedload delivery to the baylands 
(Dusterhoff et al. 2021, Dusterhoff et al. 2017). Additional recommendations for managing coarse 
sediment to support bayland habitat resilience is discussed in Section 3.4 below.

3.3.3 Effects of Colonization and Climate Change on Pacific Coastal Waters
To date, most detailed assessments of the past impacts of colonization and the ongoing/future 
impacts of climate change on the region’s coastal waters have focused on the baylands 
surrounding the San Francisco Estuary, which contain roughly 90 percent of the remaining tidal 
wetlands in California (Goals Project 1999). Less detailed assessments exist for the region’s 
Pacific Ocean coastal waters and embayments, such as Tomales Bay and Half Moon Bay. The 
reasons for this are complex, but likely include the fact that many of these systems exist within 
landscapes with special legal protections, such as Point Reyes National Seashore, Golden Gate 
National Recreation Area, and various State Parks, Beaches, and Ecological Reserves. 

Outer coastal waters in the region include beaches and dune fields, coastal stream valleys, 
embayments, and coastal lagoons. Embayments in the region include estuaries such as Tomales 
Bay, Bolinas Lagoon, Drake’s Estero, and Limantour Estero that are open to tidal and marine 
influence year-round. Coastal lagoons include systems such as Rodeo Lagoon, Pilarcitos Lagoon, 
San Gregorio Lagoon, and Pescadero Marsh that are generally open to marine influence via tidal 
and wave action through an open inlet across a beach berm during the wet season, and become 
predominantly freshwater systems during the dry season as flows subside, the beach berm grows, 
and the inlet closes. Since many coastal lagoons typically experience deeper and more extensive 
flooding in the dry season when the inlet is closed than during the wet season when the inlet is 
open, these unique ecosystems tend to invert expected patterns of inundation in the region’s 
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Mediterranean climate. They support an especially broad range of beneficial uses, including habitat 
for rare and special-status species such as salmonids (Oncorhynchus spp.), tidewater goby 
(Eucyclogobius newberryi), California red-legged frog (Rana draytonii), and San Francisco garter 
snake (Thamnophis sirtalis tetrataenia).

Post-colonial impacts to the region’s outer coastal waters generally mirror those within the San 
Francisco Estuary’s baylands. Many low-lying stream valleys, floodplains, and estuaries were 
diked, drained, filled, or otherwise managed to support development, agriculture, and 
infrastructure. Embankments constructed to support historic railroads and what would become 
Highway 1 interrupted or eliminated landscape connections between coastal waters and adjacent 
floodplains and estuarine-terrestrial transition zones (WWR et al. 2009). Development, agriculture, 
and water resources development in watersheds changed patterns of freshwater and sediment 
delivery to coastal waters (CCWG 2016, CCWG 2018, Largier et al. 2019, WWR et al. 2009). 
Construction of harbors, breakwaters, and similar infrastructure altered nearshore sediment 
transport processes along the coast, contributing in some cases to localized beach erosion 
(USACE et al. 2015). 

As it did in the San Francisco Estuary, colonization disconnected many of the region’s outer coast 
waters from many of the physical and ecological processes that sustained them, limiting their 
beneficial uses and increasing their vulnerability to climate change. Beaches and coastal lagoons 
are threatened in many locations throughout the region by coastal squeeze that would eliminate 
habitats caught between rising seas and artificial embankments (CCWG 2016, Sievanen et al. 
2018). Climate change-driven shifts in watershed hydrology will impact habitat conditions in coastal 
stream valleys, especially for keystone species, such as salmonids that are sensitive to changes in 
flows and temperatures (Katz et al. 2013). 

Coastal lagoons are especially vulnerable to climate change, because they are influenced by both 
watershed and coastal processes and conditions. Rising sea levels, changes in coastal 
storm/wave intensity, and changes in precipitation and runoff patterns will likely alter how, when, 
and for how long coastal lagoons are open and closed to the ocean, impacting lagoon hydrology, 
ecology, and beneficial uses (Haines and Thom 2007, Behrens et al. 2015). Similar to tidal 
wetlands in the Bay, the resilience of wetland habitats in coastal lagoons is dependent on 
numerous physical and ecological processes, such as freshwater and sediment delivery, 
vegetation succession, and other factors that are influenced by climate change (Saintilan et al. 
2016, Thorne et al. 2021). These processes are generally poorly understood in the region’s coastal 
lagoons, though that is beginning to change; the Ocean Protection Council is currently funding the 
development of a monitoring framework for estuarine Marine Protected Areas that includes some 
of the region’s coastal lagoons.8

8 See Monitoring and assessment of California’s estuarine MPAs at https://empa.sccwrp.org/ 

https://empa.sccwrp.org/
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3.4 Science-Based Strategies to Improve the Health, Diversity, and Resilience of 
Coastal Waters

The 1999 and 2015 Goals Reports and their supporting technical literature document how the 
colonization, reclamation, and fragmentation of the region’s baylands not only drove tremendous 
losses of the Estuary’s habitats and associated beneficial uses but increased the risk of future 
climate change-driven losses by isolating baylands from the landforms and physical and ecological 
processes that sustain them. The 2015 Goals Report emphasizes how nature-based approaches 
to climate change adaptation could support landscape-scale physical and ecological connectivity 
between different types of bayland habitats and improve the resilience of the region’s built and 
natural communities to climate change. However, at the time, the region lacked a coordinated, 
science-based blueprint for determining which nature-based approaches would be most 
appropriate in different portions of the Bay’s diverse 400-mile-long shoreline. This created 
challenges for planners, designers, and others charged with preparing their communities for sea 
level rise, as well as for regulatory staff who must assess the  potential impacts of proposed 
projects on natural resources. Meanwhile, some communities proposed traditional shoreline 
armoring, such as rip-rap revetments and seawalls, as adaptation approaches, increasing the risk 
of cumulative armoring throughout the Bay, which could drive sea levels in the Bay even higher by 
minimizing or eliminating space for flooding along the Bay margins (Hummel and Stacey 2021, 
Wang et al. 2018).

Seeing the value of a science-based framework to help decision-makers select appropriate multi-
benefit, nature-based sea level rise adaptation strategies for their communities, the Water Board is 
funding the San Francisco Estuary Institute to develop the San Francisco Bay Shoreline 
Adaptation Atlas. The Adaptation Atlas uses a rigorous approach rooted in physical processes and 
geospatial analysis to classify the Bay shoreline into 30 cross-jurisdictional Operational Landscape 
Units (OLUs), or “nature’s jurisdictions” (like a watershed, but for the shoreline).9 Each OLU has 
shared geographic, geophysical, and ecological characteristics that make it an effective unit for 
planning for sea level rise. The Atlas describes the environmental setting of each OLU, including 
elements of the built landscape (e.g., zoning, housing density, and job density) that influence land 
use planning. It then pairs each OLU with a suite of potentially feasible nature-based sea level rise 
adaptation approaches that could be combined with more traditional measures, such as levees and 
tidegates, and maps where within each OLU these approaches may be appropriate. The Atlas also 
describes considerations for each nature-based approach, including its potential environmental 
impacts and benefits and its adaptability to increasing amounts of sea level rise over time. The 
Adaptation Atlas is a living document; Phase 1 was completed in 2019 (SFEI + SPUR 2019) and a 
second phase is currently underway.

Collectively, the Goals Reports, Adaptation Atlas, and related scientific literature (e.g., Dusterhoff 
et al. 2021, Dusterhoff et al. 2017, Beagle et al. 2015) are informative resources related to the 

9 The OLUs in the Adaptation Atlas reflect current conditions in the Bay and opportunities for future adaptation, while the 
segments in the Baylands Goals reports are based on historic ecology. Therefore, the boundaries of the 30 OLUs in the 
Atlas do not match those of the 20 geographic units in the Baylands Goals reports. 
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protection and improvement of beneficial uses in the region’s coastal waters. Though these reports 
are focused on San Francisco Estuary habitats, their underlying scientific principles and resulting 
management recommendations are broadly applicable to coastal and estuarine habitats on the 
Pacific coast. These reports, which in part inform the proposed Basin Plan amendment, propose a 
suite of general recommendations, including:

· Natural and nature-based infrastructure is preferable to traditional infrastructure 
(e.g., levees, seawalls, rip-rap, revetments, and related armoring approaches) to 
support beneficial uses of the region’s coastal waters. Natural and nature-based 
infrastructure typically support multiple beneficial uses, such as habitat for estuarine, rare 
and endangered, and marine species, that are not supported by traditional shoreline 
infrastructure/armoring approaches. Project designs that facilitate and/or leverage natural 
physical and ecological forms and processes in the long-term on a landscape scale are 
more likely to support beneficial uses now and in the future than designs that impede those 
processes. Nature-based approaches, and hybrid measures that integrate nature-based 
and traditional engineering approaches: (1) provide important co-benefits, such as habitat 
for native species and recreational opportunities; (2) are likely to be more sustainable; (3) 
may perform better than traditional engineered infrastructure alone; and (4) can cost less 
over time. Because nature-based approaches largely rely on natural forms and processes 
to adapt to climate change, it is critical that their location and design be tailored to site-
specific conditions. Nature-based design approaches include, but are not limited to:

o Estuarine (including tidal, lagoonal, and floodplain) wetland protection, 
enhancement, and restoration. Nature-based estuarine projects have extensive 
histories in the region and will continue to be important tools to support the health 
and resilience of the region’s natural and built communities. Given the anticipated 
future acceleration of sea level rise and changes in freshwater and sediment flows 
to the Estuary and the outer Pacific coast, it’s important that estuarine wetland 
projects be located and designed such that they maximize the connectivity and 
resilience of complete wetland habitats (Figure 4). Project design should consider 
the physical and ecological processes that support (1) accretion of both mineral and 
organic sediment, (2) native plant diversity and succession, (3) high water refugia 
within and along the edge of the wetland, and (4) connectivity to subtidal, 
fluvial/floodplain, and terrestrial habitats. Examples of estuarine wetland restoration 
in the San Francisco Estuary include the South Bay Salt Pond Restoration Project, 
the Napa River Salt Marsh Restoration Project, and the Wings Landing Restoration 
Project in Suisun Marsh. Examples of estuarine wetland restoration on the outer 
coast include the Giacomini Wetland Restoration Project in Tomales Bay, 
Horseshoe Pond Restoration in Point Reyes National Seashore, and ongoing efforts 
to improve conditions in Pescadero Marsh. Guidance documents for estuarine 
wetland restoration in the region include the 1999 and 2015 Goals Reports and the 
Recovery Plan for Tidal Marsh Ecosystems of Northern and Central California 
(USFWS 2013).
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o Ecotone and treated wastewater “horizontal” levees. These are flood control levees 
with gradually-sloped (typically 15:1 horizontal:vertical or greater) bayward sides 
that can increase the footprint and functions of the estuarine-terrestrial transition 
zone at the landward edge of tidal wetlands. When designed to include subsurface 
seepage of treated wastewater, they are often called “horizontal” levees. Ecotone 
levees can create estuarine-terrestrial transition zones and attenuate wave energy; 
horizontal levees can perform these functions as well as remove pollutants, such as 
nutrients, metals, and contaminants of emerging concern, from treated wastewater, 
and restore freshwater-brackish-saline wetland gradients that have largely been lost 
throughout the region. Ecotone and horizontal levees are best-suited for locations 
where they will be fronted by tidal wetlands, both to improve landscape-scale 
ecological functions and to reduce the risk of erosion of the levee toe. They typically 
require considerable volumes of material to construct, and therefore should be built 
as far landward as feasible to minimize settling, and maximize the footprint of 
in-estuary habitat restoration, and avoid or minimize impacts to tidal wetlands 
bayward of the proposed ecotone levee. Both levee types are relatively newer 
design approaches that should be carefully monitored and, if needed, adaptively 
managed to ensure their long-term resilience and functionality. Examples of ecotone 
levees can be found at the Sears Point Tidal Wetland Restoration Project and 
Hamilton Wetlands Restoration Project. A pilot-scale horizontal levee is in operation 
at the Oro Loma Sanitary District plant in San Lorenzo; full-scale projects are 
currently planned for the Oro Loma facility as well as at the Palo Alto Regional 
Water Quality Control Plant. Design guidance for horizontal levees is currently being 
developed by the San Francisco Estuary Partnership’s Transforming Shorelines 
Project.10

o Living shorelines. In San Francisco Bay, living shorelines typically include shallow 
subtidal elements, such as nearshore oyster reefs and beds of submerged aquatic 
vegetation. These features can attenuate wave energy along shorelines, help 
stabilize nearshore sediment, provide valuable subtidal nursery habitat for estuarine 
fish and invertebrates, and support pelagic food webs. Living shorelines are best 
suited for areas of the Bay with appropriate depths, salinities, and turbidity to 
support target species (e.g., native oysters (Ostrea lurida), eelgrass (Zostera 
marina), sago pondweed (Stuckenia pectinata), and widgeongrass (Ruppia 
maritima)). Examples of living shoreline projects include the eelgrass and oyster 
restoration efforts implemented by the California Coastal Conservancy along the 
San Rafael and Richmond shorelines. Guidance documents including the San 
Francisco Bay Subtidal Goals Report (Subtidal Goals Project 2010) and information 
from the San Francisco Bay Living Shorelines Project and related efforts can help 
inform the location and design of living shorelines projects.

10 https://www.sfestuary.org/transformingshorelines/
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o Beaches composed of sand, shell, gravel, and/or cobble, held in place by either 
natural or artificial headlands (groins). Beaches can dissipate wave energy, respond 
dynamically to changing wave conditions, naturally armor shorelines from erosion, 
provide valuable habitat for estuarine plants and wildlife, and support coastal access 
and recreation. Beaches are generally well-suited for wave-exposed areas and can 
be combined with other nature-based approaches, such as living shorelines and 
wetland restoration. In some locations, beaches can be coupled with dune systems 
to support additional ecosystem services and protection from high water events. 
Examples of beach projects include the Aramburu Island Beach Enhancement 
Project in Marin County, and the Albany Beach Enhancement Project in Albany. 
Guidance documents including New Life for Eroding Shorelines: Beach and Marsh 
Edge Change in the San Francisco Estuary (SFEI and Baye 2020) can help inform 
the location and design of beach projects.

· Where practicable, different nature-based climate change adaptation approaches can 
be combined to provide enhanced shoreline protection and beneficial uses. For 
example, beaches can be designed and constructed such that they help reduce wave 
impacts on wetlands landward of the beach. In this approach, the beach provides the 
primary protection against waves and reducing wetland erosion, while the wetland provides 
further wave attenuation and temporary storage of floodwaters. Multiple examples of this 
type of combined system occur naturally throughout the San Francisco Estuary at locations 
such as Point Pinole Regional Shoreline (Figure 14), the Outer Bair Island unit of the San 
Francisco Bay National Wildlife Refuge, and Brooks Island. Most of the region’s coastal 
lagoons are arranged with beaches protecting landward wetlands (Figure 15). These 
beach-wetland ecosystems are especially valuable to wildlife, because the high beach 
crests and dependent vegetation communities provide abundant refuge from storms and 
high-water events. 
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Figure 14. Pinole Regional Shoreline supports one of the few remaining “complete” tidal 
marshes in the Bay, with a broad marsh plain dissected by tidal channels, ponds, an 

estuarine-upland transition zone, a barrier beach, and mudflats along the Bay shore. (Image: 
Google Earth)
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Figure 15. San Gregorio Lagoon has a large beach that fronts estuarine and floodplain 
wetlands along the lower stream channel. (Image: Google Earth)  

· Where natural and nature-based infrastructure is not practicable, hybrid approaches 
that combine traditional and nature-based measures are preferable to alternatives 
that only include traditional infrastructure. The region’s highly urbanized and armored 
shorelines impede natural physical and ecological processes needed to sustain nature-
based adaptation approaches, such as beaches and estuarine wetlands. This can be true 
even in less urbanized areas, such as the North Bay, due to landscape-scale disruptions in 
water and sediment delivery to the Estuary. Hybrid approaches that integrate nature-based 
and traditionally engineered features can be used to support multi-benefit climate 
adaptation in locations where strictly nature-based solutions may not be practicable. 
Compared to traditional infrastructure alone, hybrid approaches are more likely to (1) 
provide important co-benefits, such as wildlife habitat and recreational opportunities, (2) be 
more sustainable, (3) support better performance, and (4) cost less over time. Examples of 
hybrid approaches include pocket beaches hemmed in by artificial headlands (groins), 
seawalls and revetments with integrated tidepools and subtidal habitats, managed 
wetlands, and estuarine wetlands fronting flood risk management levees.  

· Utilize phased adaptation pathways to develop long-term, landscape-scale plans for 
climate change adaptation that integrate nature-based and hybrid approaches. Many 
climate change adaptation measures require long lead times to accommodate planning, 
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design, permitting, and implementation. Phased adaptation pathways provide a framework 
for identifying appropriate suites of action at different climate change thresholds and create 
a mechanism for addressing uncertainty and allowing for flexibility over time. When utilized 
as part of a comprehensive, long-term climate resilience strategy, phased, place-based 
adaptation pathways can identify opportunities for the long-term landward movement of 
defenses from tidal flooding (i.e., managed retreat). Over time, this approach can create 
space for the restoration of complete estuarine wetland systems and other nature-based 
adaptation measures. Figure 16 below depicts a phased adaptation pathway that uses sea 
level rise thresholds as decision triggers (e.g., deciding to acquire, prepare, and restore 
migration space once sea levels have risen 0.5 ft to create space for wetland restoration 
before sea level rise exceeds 2 ft).

Figure 16. A conceptual phased adaptation pathway for nature-based measures 
triggered by different amounts of sea level rise (from the Adaptation Atlas, adapted from 

the 2015 Habitat Goals report). 

· Restore estuary-watershed connections that nourish estuarine wetland habitats with 
sediment and freshwater. Coastal waters, especially estuarine wetlands, mudflats and 
sand flats and coastal lagoons, need watershed-derived sediment to maintain rates of 
accretion that are commensurate with sea level rise. In estuarine wetlands, pulses of 
freshwater and flood deposits of coarse sediment support diverse native plant communities, 
which can help buffer these ecosystems from disturbance from extreme events. Estuarine 
wetland restoration should be prioritized in locations with high watershed-derived sediment 
loads (e.g., Dusterhoff et al. 2021), and where practicable, stream/river channels should be 
re-aligned/re-engineered to facilitate more robust hydraulic connections and sediment 
delivery pathways to existing wetland habitats and potential future wetland restoration sites. 
Channel realignment can include floodplain restoration, which can improve a channel’s 
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capacity for extreme events, and create space for the future sea level rise-driven 
transgression of estuarine wetland habitats over the floodplain. See Dusterhoff et al. 2021 
and 2017 for additional details.

· Where restoring natural estuary-watershed connections is not practicable, use 
artificial means to mimic the natural delivery of freshwater and sediment to wetlands 
and mudflats. To support accretion, clean sediment (from flood control channels, 
reservoirs, navigational dredging, and other sources) suitable for beneficial reuse should be 
delivered to estuarine wetlands and mudflats in ways that mimic natural geomorphic 
processes. For example, sediment slurry can be directly placed on wetlands in thin lifts, 
similar to flood deposits (Raposa et al. 2020), sprayed directly onto wetlands and mudflats 
(Thorne et al. 2019), or placed into nearby channels or mudflats where tidal and/or fluvial 
currents can move the sediment into the wetlands (Stantec and SFEI 2017, Figure 17). 
Dam and flood control operations in heavily managed watersheds can be altered to imitate 
pulse flows and other natural patterns of freshwater and sediment delivery from upper 
watersheds to estuaries. Treated wastewater can be applied to ecotone levees with gentle 
side slopes (“horizontal levees”) to re-create historic freshwater-brackish-saltwater 
gradients along estuarine margins. 

Figure 17. Marsh spraying, water column seeding, and shallow-water placement are all 
techniques to enhance the delivery of clean sediment to estuarine wetlands for beneficial 

reuse. (Image: Stantec and SFEI 2017)
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· Projects to restore and enhance coastal waters, including wetlands and mudflats, 
should incorporate geomorphic, hydrologic, and ecological connectivity and 
complexity at site-and landscape-scales. Geomorphic/topographic complexity within 
estuarine wetlands generates within-site gradients in inundation frequencies, depths, and 
durations, driving ecological diversity, complexity, and resilience. At the site scale, 
managers should aim to preserve or create geomorphically complex and complete wetland 
systems that include estuarine-terrestrial transition zones, sinuous channel networks, 
natural channel levees, point bars, slump blocks, undercut banks, wave-built berms, 
beaches, ponds, subtidal habitats (e.g., oyster reefs, eelgrass beds), and internal high 
water refugia. Geomorphic complexity can be enhanced through both natural and artificial 
means (see discussion of sediment management above). At the landscape scale, 
managers should foster robust physical connections between coastal habitat mosaics, 
between estuaries and local watersheds/fluvial habitats, and between estuaries and pelagic 
(open water) habitats. Barriers to landscape connectivity, such as artificial 
levees/embankments, roads, water control structures, and other infrastructure, should be 
minimized when practicable.

· Plan for coastal habitats to migrate and adjust in response to sea level rise, extreme 
storm events, saltwater intrusion, and other processes influenced by climate change. 
When making decisions about the benefits and impacts of projects, managers should 
consider how climate change will influence landscape processes, functions, and evolution, 
as well as the regional distribution and connectivity of coastal habitats over the long-
term. The ability of coastal habitats to transgress, expand, erode, accrete, and/or subside is 
driven by multiple factors including but not limited to topography, fluvial, tidal, and 
groundwater hydrology, mineral sediment supply, organic sediment (peat) production, wave 
exposure, vegetation establishment and succession, and the myriad interactions between 
these processes and conditions (Figure 18). Decisions about coastal adaptation in the near-
term and long-term must consider these potential interactions, how they may change in the 
near- and long-term due to climate change and other factors, and how the resulting 
landscape is likely to respond. Conceptual models, such as those compiled for the San 
Francisco Estuary Wetland Regional Monitoring Program (WRMP 2020), are helpful in this 
regard. Decision-making in support of coastal resilience should prioritize protecting and 
preparing migration space adjacent to estuarine wetlands and mudflats, including existing 
and potential estuarine-terrestrial transition zones, and floodplains along the farthest 
upstream reaches of the tides (Dusterhoff et al. 2014). Where coastal habitats are at risk of 
coastal squeeze, managers should retrofit steep and/or armored features, such as levees, 
revetments, seawalls, and embankments, to support the gradual migration and long-term 
persistence of habitats upslope. Decision-makers should discourage the development of 
new built environments in locations that are likely to be impacted by sea level rise and/or 
extreme events, and encourage the long-term modification and/or relocation of nearshore 
infrastructure and related built features that impede tidal habitat migration. The balance, 
diversity, and distribution of habitats that currently exist within the region’s coastal habitats 
will naturally shift in the future, and projects should be planned and permitted to maximize 
collective ecological functions in the long-term across different habitats on a landscape 
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scale. Prioritizing one type of habitat at every location at the expense of other habitats will 
result in coastal waters that are neither healthy nor resilient.

In almost all cases, implementing these recommendations would require a permit from the Water 
Board to place fill in waters of the State (including wetlands), convert one type of water to another, 
or a related action. The potential permitting implications of these recommendations are discussed 
in Chapter 4. 

Figure 18. Coastal habitats can shift vertically and/or horizontally in response to drivers that 
include antecedent topography, sediment supply, and sea levels. (Image: Beagle et al. 2015).

4 Proposed Basin Plan Amendment
The Basin Plan is the Water Board’s master planning document that contains descriptions of the 
legal, technical, and programmatic bases of water quality regulation in the region. The Basin Plan 
lacks any reference to climate change (except briefly in Chapter 7), despite the fact it will affect the 
waters in the region. Therefore, the Basin Plan amendment is the start of the effort to remedy this, 
beginning with non-regulatory updates in Chapters 1, 2, and 4. 

4.1 Amendments to Chapter 1 of the Basin Plan
The revisions to Chapters 1 and 2 include minor revisions and updates to include new information. 
Revision 1(1) removes unnecessary text comparing the size of the San Francisco Bay to the size 
of the state of Connecticut and updates the list of factors affecting estuaries. Revision 1(2) inserts 
a new section to describe the effects of a changing climate on water quality based on the latest 
information. Revision 2(1) updates the name of the California Department of Fish and Game to the 
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California Department of Fish and Wildlife to reflect a change in their name, and updates 
references to the Baylands Ecosystem Habitat Goals Report and EcoAtlas to reflect the most 
recent report and nomenclature changes.

4.2 Amendments to Chapter 4 of the Basin Plan
The revisions to Chapter 4 include minor revisions to include new information in Sections 4.23, 
Wetland Protection and Management, as well as the addition of a new Section 4.27, Climate 
Change and Aquatic Habitat Protection, Management, and Restoration. None of these changes 
are regulatory. 

Revision 4(1) updates references to the San Francisco Estuary Partnership’s Estuary Blueprint: 
Comprehensive Conservation and Management Plan (Estuary Blueprint) in the introduction to 
Section 4.23. It updates references to the Baylands Ecosystem Habitat Goals Report in Section 
4.23.1, and briefly summarizes the content of the 1999/2000 and 2015 Goals Reports. In Section 
4.23.4, it updates a reference to the Estuary Blueprint, and adds references to the San Francisco 
Bay Shoreline Adaptation Atlas, the Aquatic Resource Type Conversion Evaluation Framework, 
and the California Rapid Assessment Method to reflect the most recent report and nomenclature 
changes. These are technical references the Water Board may use to determine appropriate 
mitigation for impacts to waters of the state.

Revision 4(2) corrects an incorrect reference to Table 2-4 in two locations in Section 4.23.2, and 
adds the Bay Area Aquatic Resource Inventory (BAARI) as a scientific reference for the 
designation of beneficial uses in wetlands. 

Revision 4(3) renames Section 4.23.4 from “Wetland Fill” to “Wetland Dredge or Fill” to more 
accurately describe the section and be consistent with the language in the Dredge and Fill 
Procedures. It edits the language in Section 4.23.4 to be consistent with existing law that wetlands 
are included in the definition of waters of the state, and that all can be affected by dredging, diking, 
and filling. It deletes an obsolete reference to the Wetland Ecological Assessment, and replaces it 
with the more advanced California Rapid Assessment Method developed by the California Water 
Quality Monitoring Council.

Revision 4(4) adds Section 4.27, Climate Change and Aquatic Habitat Protection, Management, 
and Restoration to Chapter 4. As background, the Water Board regulates dredge or fill discharges 
into waters of the U.S. and state under the federal Clean Water Act and the state Porter-Cologne 
Water Quality Control Act (Porter-Cologne), respectively. The Dredge and Fill Procedures were 
adopted in 2019 and revised in 2021. Section 4.23 of the Basin Plan has been in effect since 1995. 
Both conform to the 1993 California Wetlands Conservation Policy (Executive Order W-59-93) by 
ensuring that the Water Boards’ regulation of dredge or fill activities will be conducted in a manner 
to ensure no overall net loss and long-term gain of wetlands. Commonly referred to as the No Net 
Loss Policy, the California Wetland Conservation Policy addresses the need to incentivize, 
coordinate, and implement wetland restoration across the state. The No Net Loss Policy lists three 
primary objectives:
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1. Ensure no overall net loss and a long-term net gain in the quantity, quality, and 
permanence of wetlands acreage and values in California in a manner that fosters 
creativity, stewardship, and respect for private property.

2. Reduce procedural complexity in the administration of State and federal wetlands 
conservation programs.

3. Encourage partnerships to make restoration, landowner incentive programs, and 
cooperative planning efforts the primary focus of wetlands conservation.

The No Net Loss Policy directs the Water Boards and other state agencies to implement a range of 
measures aimed at growing wetland acreage, functions, and values, including developing policies 
to incentivize multi-benefit wetland conservation projects that also benefit flood control, 
groundwater recharge, recreation, and other needs. The policy is clear that its objectives are not 
meant to be achieved on a permit-by-permit basis; rather, implementation should be guided by 
regional wetland conservation strategies. It was in this spirit that the original 1999/2000 Habitat 
Goals Report was conceived. The policy does not differentiate between the functions and values of 
different kinds of wetlands (e.g., seasonal freshwater marsh vs. tidal salt marsh vs. open water vs. 
mudflat).

To help achieve the No Net Loss Policy objectives, the Dredge and Fill Procedures and Section 
4.23 of the Basin Plan prescribe how the Water Board regulates projects that would result in diking, 
dredging, or filling of waters of the state. Under these regulations and the federal Clean Water Act 
Section 404(b)(1) Guidelines (40 C.F.R. Part 230), no discharge of dredged or fill material can be 
permitted if there is a practicable alternative to the proposed discharge that would have less 
adverse impact on the aquatic ecosystem, so long as the alternative does not have other 
significant adverse environmental consequences. The primary method to demonstrate this is to 
prepare an alternatives analysis that documents direct, indirect and cumulative impacts to waters 
of the state have first been avoided and then minimized. Once impacts have been avoided and 
minimized, compensatory mitigation is required to ensure no net loss of wetland acreage and 
functions. When evaluating the adequacy of compensatory mitigation proposals, preference is 
given to proposals that are on-site11 and in-kind12, and the quantity of mitigation is adjusted based 
on the distance of the mitigation site from the impact site, the type of mitigation (whether it is in-

11 On-site means an area located on the same parcel of land as the impact site, or on a parcel of land contiguous to the 
impact site and  off-site means an area that is neither located on the same parcel of land as the impact site, nor on a 
parcel of land contiguous to the parcel containing the impact site. (Dredge and Fill Procedures.)  Thus, on-site 
compensatory mitigation is when the mitigation project occurs relatively close to the location of impacts. Generally, to be 
considered on site, the mitigation project must be in the same landscape position within the same watershed as the 
impact location. Off-site compensatory mitigation is when the mitigation project is not close to the location of impacts.  
12 In-kind means a resource of a similar structural and functional type to the impacted resource and out-of-kind means a 
resource of a different structural and functional type from the impacted resource. (Dredge and Fill Procedures.) In-kind 
compensatory mitigation is when the mitigation project restores, creates, or enhances the same type of waterbody as the 
waterbody being impacted. Out-of-kind compensatory mitigation is when the mitigation project restores, creates, or 
enhances the different type of waterbody from the waterbody being impacted.
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kind or out-of-kind), temporal losses in function13, and uncertainty (the likelihood of the mitigation 
supporting its intended habitat functions). This tiered strategy for addressing potential impacts is 
often summarized by the phrase “first avoid, then minimize, then compensate.”

As described in Chapter 3 of this staff report, climate change is impacting California through 
multiple mechanisms including but not limited to rising sea levels and increasing frequencies and 
severities of drought and extreme precipitation events. These trends affect a broad range of 
physical and ecological conditions and processes that support beneficial uses in waters of the 
state. They also can influence the near-term and long-term impacts of dredge and fill activities, and 
the success of mitigation that may be required to compensate for those impacts. Chapter 3 also 
explains how the colonization, reclamation, and fragmentation of the region’s aquatic habitats 
resulted in tremendous impacts to their quantity, quality, and beneficial uses, and increased the 
risk of future climate change-driven impacts and losses by isolating habitats from the landforms 
and physical and ecological processes that would otherwise sustain them. Though the precise rate 
and magnitude of future impacts to aquatic habitats from climate change are uncertain, the overall 
direction of these impacts is clear: without thoughtful and deliberate intervention (which in many 
cases is likely to include dredge and fill activities), the region could lose much of its remaining 
estuarine wetlands, mudflats, beaches, and related habitats. 

Due to uncertainties about future rates of sea level rise, the influence of extreme events, local and 
regional planning decisions, and how landscapes could change in response to these and other 
factors, it can be challenging for the Water Board to identify whether proposed dredge or fill 
projects in or near coastal waters are compliant with the Basin Plan, the No Net Loss Policy, the 
Dredge and Fill Procedures, and the 404(b)(1) Guidelines. The new Section 4.27 – Climate 
Change and Aquatic Habitat Protection, Management, and Restoration – therefore provides 
additional information to help the Water Board consider the reasonably foreseeable influence of 
climate change and related factors. It does this by proposing a series of questions that may be 
relevant to permitting dredge or fill activities, especially climate adaptation activities, based on the 
informative resources in the Baylands Goals Reports, Adaptation Atlas, and related scientific 
literature. These questions, and the reasoning for their inclusion in the Basin Plan, can be 
summarized as follows:

1. Is the proposed project design, as well as assessment of its near-term and long-term 
impacts at site- and landscape-scales, based on the best available science describing 
climate change and its influence on the environment?

The science of climate change, climate change adaptation, habitat restoration, and related fields is 
rapidly evolving. Therefore, utilizing the most up-to-date and relevant climate change science in 
project design and impact assessment is important. Projects that are not based on the best 
available science may be less likely to achieve their desired endpoints and performance measures.

13 Temporal loss is the time lag between the loss of aquatic resource functions caused by the permitted impacts and the 
replacement of aquatic resource functions at the compensatory mitigation site. (Dredge and Fill Procedures.)
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2. Is the proposed project designed as part of a phased adaptation strategy that 
anticipates potential futurereasonably foreseeable projects and accommodates these 
projects in a manner that protects future beneficial uses of the site and its landscape?

Phased adaptation strategies are actions to provide flood protection at different climate change 
thresholds over time. Initial actions are designed to provide flood protection in the near-term while 
allowing for a range of future actions to address uncertainty and allow flexibility over the long term. 
Actions that For example, maintaining long-term lines of flood defense along San Francisco Bay 
and the Pacific Ocean as far landward as practicable are more likely to avoid or minimize direct, 
indirect, and cumulative impacts to aquatic resources than actions that do not. This is because 
these actions can help minimize the isolation of wetlands and waters behind flood management 
infrastructure, reduce the risk of flooding of low-lying areas by surface water or groundwater, and 
create space for the restoration of complete estuarine wetland systems and other nature-based 
adaptation measures. Such strategy minimizes both impacts to waters of the state and the 
likelihood of projects having to be removed, replaced, or significantly retrofitted in the future due to 
climate change and is, therefore, a preferable approach to climate adaptation.

3. Is the proposed project designed within a landscape-scale, cross-jurisdictional 
framework, such as an operational landscape unit?

Since climate change operates at a landscape scale, strategies to address climate change are 
more likely to be successful in the long-term and avoid maladaptation if they are implemented at a 
landscape scale. Projects that consider current and anticipated future conditions at the landscape-
scale are likely to have fewer long-term direct, indirect, and cumulative impacts than projects that 
only address near-term, site-scale conditions. Operational landscape units, which are described in 
the Adaptation Atlas, are an example of a landscape-scale, cross-jurisdictional framework. 

4. Does the proposed project utilize practicable natural and/or nature-based design 
features, or a combination of traditional and nature-based features?

A project that incorporates natural and/or nature-based approaches such as living shorelines, 
beaches, wetlands, estuary-watershed reconnection, strategic sediment placement, 
ecotone/treated-wastewater horizontal levees, or migration space preparation is more likely to 
support beneficial uses now and in the future. The best available science indicates that Tthese 
approaches – and those that combine nature-based features with more traditional grey 
infrastructure – are more likely to avoid or minimize direct, indirect, and generally have fewer 
cumulative impacts, support more benefits (e.g., habitat, flood protection, recreation, etc.), and 
beare more adaptable to a changing climate than approaches that rely solely on grey 
infrastructure. Nature-based climate change adaptation features, however, should be appropriate 
to the physical setting in which they are located. 

5. For a proposed dredge or fill activity, what are the near- and long-term direct, indirect, 
and cumulative impacts to the acreage, functions, and values of waters of the state 
when considering the reasonably foreseeable conditions from climate change?

This question proposes a series of sub-questions that are meant to illuminate key, complex 
interactions between climate change, proposed dredge and fill activities, and landscapes, and the 
physical and ecological processes and conditions that affect all three across space and time. 
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Identifying and understanding these interactions can help Water Board staff assess a project’s 
potential impacts, and reduce uncertainties related to the development of mitigation requirements 
and performance metrics. Informational resources such as the State Sea Level Rise Guidance, 
Baylands Goals reports, Adaptation Atlas, their supporting scientific literature, and related 
documents/tools can help answer these questions and support science-based decision-making by 
the Water Board. The sub-questions generally address environmental drivers, the impacts of no 
action, activities that support coherent landscapes, and type conversion between different types of 
waters of the state:

a. Environmental drivers:
i. What are the primary hydrologic, geomorphic, and ecological drivers of beneficial uses 

and habitat resilience at the site- and landscape-scale, and how are they likely to 
influence the landscape in the near- and long-term? 

ii. Where and how are processes such as upland migration (transgression), erosion, 
progradation, accretion, and/or drowning likely to impact the condition, location, and 
distribution of different habitat types?

iii. How might the proposed dredge or fill activities influence these drivers?
b. Impacts of no action: 

i. How would the affected landscapes be likely to evolve in the absence of the proposed 
dredge or fill activities? 

ii. Given the likely range of anticipated environmental drivers, would the absence of the 
proposed activities likely result in less diverse, resilient, and/or complete habitats in the 
long-term?

c. Coherent landscapes: 
i. Are the proposed dredge or fill activities geographically and geomorphically situated 

and designed to work with both site-scale and landscape-scale natural processes, such 
as the movement of water and sediment, shifts in plant communities, and the movement 
of fish and wildlife between different habitats? 

ii. Will the proposed activities enhance or impede the ability of these natural processes to 
exert work on the landscape?

d. Type conversions: Some dredge or fill activities may convert one type of water of the state 
to another (e.g., salt pond to tidal flat/tidal wetland), or convert one component of the 
estuarine wetland ecosystem to another (e.g., tidal wetland to estuarine-terrestrial zone, 
tidal wetland to high tide refugia, or tidal wetland to tidal channel, mudflat to oyster reef or 
sandflat). The overall impacts of proposed wetland type conversions can be assessed using 
technical guidance such as the Aquatic Resource Type Conversion Evaluation Framework.
i. Does the landscape setting, including but not limited to local climate, hydrology, 

sediment supply, degree of urbanization, habitat connectivity, and geomorphic setting, 
support the intended habitat type? 

ii. Does the intended habitat type require intensive management that will have to be 
funded and implemented in the long-term?
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iii. What ecosystem functions will be gained or lost through type conversion, and what is 
the potential timing and magnitude of these changes? How are these changes likely to 
influence ecosystem functions within the broader landscape?

iv. Is the proposed type conversion consistent with strategies developed by collaborations 
of stakeholders to achieve regional goals such as recovering rare and/or historic habitat 
types, improving landscape connectivity/complexity, and/or supporting long-term habitat 
resilience?

5 California Environmental Quality Act
CEQA authorizes the Secretary of the Resources Agency to certify a regulatory program of a state 
agency as exempt from the requirements for preparing environmental impact reports (EIRs), 
negative declarations, and initial studies if certain conditions are met. (Pub. Res. Code, section 
21080.5, Cal. Code Regs., tit. 14, section 15250.) The Regional Water Board’s water quality 
control planning program is a certified regulatory program (Cal. Code Regs., tit. 14, section 15251, 
subd. (g).). The proposed Basin Plan amendment, however, is not a "project" within the meaning of 
CEQA because it will neither cause a direct physical change in the environment, or a reasonably 
foreseeable indirect change. (See Pub. Resources Code, Section 21065; Cal. Code Regs., tit. 14, 
Section 15378.) As a result, the proposed amendment is not subject to CEQA. and, thus, this staff 
report has been prepared in lieu of an EIR or negative declaration. (Cal. Code Regs., tit. 14, 
section 15251, subd. (g).) Nevertheless, This this staff report and its appendices have been 
prepared and serve as the substitute environment document required for Basin Plan amendments. 
(Cal. Code Regs., tit. 23, section 3777.) A CEQA checklist (Appendix A) has been prepared and is 
included with this staff report (Cal. Code Regs., tit. 23, section 3777, subd. (a)(2).). The proposed 
project is the adoption of a non-regulatory Basin Plan amendment as described in Section 2.2 of 
this report. -The project is informational and does not change or add any regulations. It will not 
have any physical impact on the environment. No fair argument exists that the project could result 
in any reasonably foreseeable significant adverse environmental impacts. Because the project 
would not have any significant or potentially significant effects on the environment, no alternatives 
or mitigation measures are proposed to avoid or reduce any significant effects on the environment. 
(Cal. Code Regs., tit. 14, section 15252, subd. (a)(2)(B); see also Cal. Code Regs., tit. 23, section 
3777, subd. (e).) In addition, there are no environmental impacts from the reasonably foreseeable 
methods of compliance because the project does not propose to adopt any new rule or regulation 
requiring the installation of pollution control equipment or a performance standard or treatment 
requirement. (See Pub. Res. Code, section 21159.) 

6 Peer Review Requirements
The scientific basis of any regulation or policy adopted under the Porter-Cologne Act that has the 
effect of a regulation and that is adopted in order to implement or make effective a statute is 
subject to external scientific peer review. (Health and Saf. Code, § 57004.) “Regulation” means 
every rule, regulation, order, or standard of general application or the amendment, supplement, or 
revision of any rule, regulation, order, or standard adopted by any state agency to implement, 
interpret, or make specific the law enforced or administered by it, or to govern its procedure. (Gov. 
Code, § 11342.600. The “scientific basis” and “scientific portions” are those “foundations of a rule 
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that are premised upon, or derived from, empirical data or other scientific findings, conclusions, or 
assumptions establishing a regulatory level, standard, or other requirement for the protection of 
public health or the environment.” (Health and Saf. Code, § 57004, subd. (a)(2).)

Peer review is not required because the proposed Basin Plan amendment contains no regulations. 
The amendment is informational and updates the Basin Plan with missing information about 
climate change and how it might affect the region’s waters. It describes efforts made to support the 
long-term resilience of aquatic habitats in the region and provides references related to the 
protection and improvement of beneficial uses. It also includes a suite of questions and information 
that may be relevant when the Water Board permits dredge or fill activities in or near coastal 
waters, especially climate adaptation projects. It updates references, corrects errors, and makes 
minor, non-substantive edits for clarity. The Basin Plan amendment includes no mandatory actions 
or requirements for either the Water Board or the regulated community. Nor does it require the 
Water Board to exercise its permitting authority in any particular way or follow specific procedures.
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Appendix A – Environmental Checklist
1. Project Title: Amendment to the Water Quality Control Plan for the San Francisco 
Bay Basin to include information on climate change adaptation projects.

2. Lead Agency Name and Address:
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, California 94612

3. Contact Person and Phone:
Samantha Harper; (510) 622-2415

4. Project Location:
The San Francisco Bay region as defined in Water Code section 13200.

5. Project Sponsor’s Name & Address:
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, California 94612

6. General Plan Designation: Not Applicable

7. Zoning: Not Applicable

8. Description of Project:
The project proposes to amend portions of Chapters 1, 2, and 4 of the Basin Plan to 
update descriptions in the Basin Plan related to water quality challenges posed by 
climate change, update references, make non-substantive edits and corrections, and 
provide questions and information related to climate change and adaption that may be 
relevant to Water Board permitting of dredge or fill activities affecting the region’s 
coastal, shoreline, estuarine and nearshore waters of the state (collectively referred to in 
this report as “coastal waters” or “coastal waters of the state”). As the Water Board’s 
master planning document for water quality, the Basin Plan establishes beneficial uses 
of waters, water quality objectives to protect those beneficial uses, and implementation 
programs for achieving the water quality objectives. The following changes to the Basin 
Plan are proposed, by chapter:

Chapter 1

· Revision 1(1). In Section 1.1, remove text comparing the size of the region to the 
size of the state of Connecticut and insert text indicating that the changing 
climate is altering estuaries.
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· Revision 1(2). Insert a new Section 1.7 describing the effects of a changing 
climate on water quality and the need to address these effects on a landscape 
scale.

Chapter 2

· Revision 2(1). In Section 2.2.3, update the name of the California Department of 
Fish and Game to the California Department of Fish and Wildlife. Update 
references to the Baylands Ecosystem Habitat Goals Report and EcoAtlas.

Chapter 4

· Revision 4(1). Update references to planning documents related to wetland 
restoration and mitigation in Sections 4.23, 4.23.1, and 4.23.4.

· Revision 4(2). In Section 4.23.2, correct an erroneous reference to Table 2-3; 
the correct reference is Table 2-4. In the same section, update the reference 
sources that can help determine the beneficial uses for coastal waters in the 
region, including wetlands.  
Revision 4(3). Change the name of Section 4.23.4 to “Wetland Dredge or Fill” 
from “Wetland” to more accurately describe the section. Make minor edits to the 
description of how waters of the state are affected by dredging, diking, and filling 
in the same section. Add information on the State Water Resources Control 
Board’s (State Water Board) “Wetland Definition and Procedures for Discharges 
of Dredged or Fill Material to Waters of the State” (Dredge and Fill Procedures) 
to reflect the current regulatory landscape. Delete an obsolete reference to the 
Wetland Ecological Assessment.

· Revision 4(4). Insert a new Section 4.27 entitled “Climate Change and Aquatic 
Habitat Protection, Management, and Restoration,” which:

o Acknowledges and describes how climate change can adversely impact 
aquatic habitats and their beneficial uses. Describes how certain climate 
adaptation projects can exacerbate impacts to aquatic systems. 
Describes efforts made to support the long-term resilience of aquatic 
habitats in the region.

o Provides questions and information related to climate change and 
adaption that may be relevant to Water Board permitting of dredge or fill 
activities in or near coastal waters. When permitting such activities, 
under existing laws and regulations, the Water Board is required to 
ensure that adverse impacts to waters of the state have been 
appropriately avoided, minimized, and compensated. Understanding the 
reasonably foreseeable influence of climate change is important to 
adequately assess the impacts of these activities to waters of the state. 
In addition, the Water Board has increased its knowledge with respect to 
climate change adaption projects and their potential for adverse impacts 
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to waters of the state and the questions and information incorporate this 
knowledge. The questions and information cover the following:
1. Is the proposed project design, as well as assessment of its 

near-term and long-term impacts at site- and landscape-scales, 
based on the best available science describing climate change 
and its influence on the environment? Projects should be based 
on the best available science on the anticipated future conditions 
over the life of the project, including but not limited to any reasonably 
foreseeable changes in (1) sea levels and nearshore groundwater 
levels; (2) the timing, frequency, intensity, and duration of seasonal 
precipitation, watershed runoff, Delta outflow, and wave events; and 
(3) the supply of sediment available to maintain healthy coastal 
habitats. Projects should be designed to avoid/minimize direct, 
indirect, and cumulative impacts by accommodating existing and 
likely future physical and ecological drivers and conditions at the 
project site. Sometimes, future conditions are presented in 
probabilistic risk aversion categories. In such cases, a project should 
be based on the appropriately protective risk aversion approach to 
ensure that water quality impacts from project performance are 
avoided and minimized where practicable.

2. Is the proposed project designed as part of a phased adaptation 
strategy that anticipates potential future projects and 
accommodates these projects in a manner that protects future 
beneficial uses of the site and its landscape? Phased adaptation 
strategies are actions to provide flood protection at different climate 
change thresholds over time. Initial actions are designed to provide 
flood protection in the near-term while allowing for a range of future 
actions to address uncertainty and allow flexibility over the long term. 
Preferable actions will maintain long-term lines of flood defense 
along San Francisco Bay and the Pacific Ocean as far landward as 
practicable to minimize the isolation of wetlands and waters behind 
flood management infrastructure, reduce the risk of flooding of low-
lying areas by surface water or groundwater, and create space for 
the restoration of complete estuarine wetland systems and other 
nature-based adaptation measures.

3. Is the proposed project designed within a landscape-scale, 
cross-jurisdictional framework, such as an operational 
landscape unit? Climate change operates on a landscape-scale. 
Therefore, strategies to address climate change are more likely to be 
successful in the long-term if they are planned, designed, permitted, 
and implemented on a landscape-scale, and not limited by political 
boundaries. Projects designed to consider current and anticipated 
future conditions not just at the project site, but also the broader 
landscape within which it is embedded are likely to have fewer long-



Appendix A – Environmental Checklist

A-4

term direct, indirect, and cumulative impacts than projects that only 
address near-term, site-specific conditions. In some cases, the least 
impacting project may be one that spans multiple jurisdictions, such 
as parcel or municipal boundaries. Projects that avoid or minimize 
direct impacts at the project site only to trigger indirect and/or 
cumulative impacts off-site are not preferable.

4. Does the proposed project utilize practicable natural and/or 
nature-based design features, or a combination of traditional 
and nature-based features? Properly designed and sited, projects 
that facilitate and/or leverage natural physical and ecological forms 
and processes in the long-term, and on a landscape-scale, are more 
likely to support beneficial uses presently and in the future than 
designs that impede those processes. Preferred nature-based 
design features include, but are not limited, to the following:
· Living shorelines, such as oyster reefs and submerged aquatic 

vegetation beds
· Beaches of sand, shell, gravel, cobble, or combinations thereof
· Estuarine wetland protection, enhancement, and restoration, 

especially in locations with connectivity between supratidal, 
intertidal, and subtidal habitats

· Reconnection of estuarine habitats with rivers, creeks, and flood 
control channels 

· Strategic placement of sediment in estuarine wetlands and 
mudflats

· Gradually sloped (“ecotone”) and treated wastewater 
(“horizontal”) levees adjacent to estuarine wetlands

· Making space for the sea level rise-driven migration of estuarine 
wetlands into adjacent uplands.

5. For a proposed dredge or fill activity, what are the near- and 
long-term direct, indirect, and cumulative impacts to the 
acreage, functions, and values of waters of the state when 
considering the reasonably foreseeable conditions from climate 
change? Some dredge or fill activities, such as the construction of 
rip-rap or other similar grey infrastructure, can avoid near-term 
impacts to the acreage, functions, and values of waters of the state 
only to cause long-term impacts within the context of climate change. 
Other dredge or fill activities, such as the construction of natural and 
nature-based features described above under (4), can generate 
near-term impacts to the acreage, functions, and values of waters of 
the state, but over the long term have less impacts within the context 
of climate change. In fact, these projects can have long-term 
benefits. Thus, understanding both the near- and long-term impacts 
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of dredge or fill activities when considering the reasonably 
foreseeable conditions from climate change is important to assess 
the totality of impacts. Assessing long-term impacts under climate 
change conditions can be difficult, especially considering 
uncertainties about future rates of sea level rise, the influence of 
extreme events, local and regional planning decisions, and how 
landscapes could change in response to these and other factors. To 
reduce uncertainties and help identify the circumstances under which 
proposed dredge or fill discharges appropriately avoid, minimize, or 
compensate for impacts to waters of the state, the following 
questions may be helpful:
· Environmental drivers: 

o What are the primary hydrologic, geomorphic, and 
ecological drivers of beneficial uses and habitat resilience 
at the site- and landscape-scale, and how are they likely 
to influence the landscape in the near- and long-term? 

o Where and how are processes such as upland migration 
(transgression), erosion, progradation, accretion, and/or 
drowning likely to impact the condition, location, and 
distribution of different habitat types?

o How might the proposed dredge or fill activities influence 
these drivers?

· Impacts of no action: 
o How would the affected landscapes be likely to evolve in 

the absence of the proposed dredge or fill activities? 
o Given the likely range of anticipated environmental 

drivers, would the absence of the proposed activities 
likely result in less diverse, resilient, and/or complete 
habitats in the long-term?

· Coherent landscapes: 
o Are the proposed dredge or fill activities geographically 

and geomorphically situated and designed to work with 
both site-scale and landscape-scale natural processes, 
such as the movement of water and sediment, shifts in 
plant communities, and the movement of fish and wildlife 
between different habitats? 

o Will the proposed activities enhance or impede the ability 
of these natural processes to exert work on the 
landscape?

· Type conversions: Some dredge or fill activities may convert one 
type of water of the state to another (e.g., salt pond to tidal 
flat/tidal wetland), or convert one component of the estuarine 
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wetland ecosystem to another (e.g., tidal wetland to estuarine-
terrestrial zone, tidal wetland to high tide refugia, or tidal wetland 
to tidal channel). The overall impacts of proposed wetland type 
conversions can be assessed using technical guidance such as 
the Aquatic Resource Type Conversion Evaluation Framework.

o Does the landscape setting, including but not limited to 
local climate, hydrology, sediment supply, degree of 
urbanization, habitat connectivity, and geomorphic 
setting, support the intended habitat type? 

o Does the intended habitat type require intensive 
management that will have to be funded and implemented 
in the long-term?

o What ecosystem functions will be gained or lost through 
type conversion, and what is the potential timing and 
magnitude of these changes? How are these changes 
likely to influence ecosystem functions within the broader 
landscape?

o Is the proposed type conversion consistent with strategies 
developed by collaborations of stakeholders to achieve 
regional goals such as recovering rare and/or historic 
habitat types, improving landscape 
connectivity/complexity, and/or supporting long-term 
habitat resilience?

9. Surrounding Land Uses and Setting:
The land uses and setting are those of the entire San Francisco Bay region.

10. Other public agencies whose approval is required:
The State Water Board must approve the Basin Plan amendment following adoption by 
the Water Board. The Basin Plan amendment will also be forwarded to the California 
Office of Administrative Law for concurrence on its non-regulatory status.

11. Have California Native American tribes traditionally and culturally 
affiliated with the project area requested consultation pursuant to Public 
Resources Code section 21080.3.1? If so, is there a plan for consultation 
that includes, for example, the determination of significance of impacts to 
tribal cultural resources, procedures regarding confidentiality, etc.?
California Native American tribes in the project area, namely, the Federated Indians of 
Graton Rancheria, Mishewal-Wappo Tribe of Alexander Valley, Tamien Nation, Wilton 
Rancheria, and Yocha Dehe Wintun Nation were informed of this project on August 11, 
2021. Tamien Nation and the Federated Indians of Graton Rancheria requested 
consultation pursuant to Public Resources Code section 21080.3.1. The Water Board 
and Tamien Nation had an initial meeting on October 18, 2021. There were no 
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significant changes requested by Tamien Nation. The Water Board and Federated 
Indians of Graton Rancheria had an initial meeting on October 4, 2021. Consultation with 
the Federated Indians of Graton Rancheria is ongoing.
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ENVIRONMENTAL CHECKLIST

I. AESTHETICS. Except as provided in Public 
Resources Code Section 21099, would the project:

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Have a substantial adverse effect on a scenic 
vista?

o o o x

b) Substantially damage scenic resources, including, 
but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway?

o o o x

c) In non-urbanized areas, substantially degrade the 
existing visual character or quality of public views 
of the site and its surroundings? (Public views are 
those that are experienced from publicly 
accessible vantage point). If the project is in an 
urbanized area, would the project conflict with 
applicable zoning and other regulations governing 
scenic quality?

o o o x

d) Create a new source of substantial light or glare 
that would adversely affect day or nighttime views 
in the area?

o o o x

There would be no impact. This project is a Basin Plan amendment to add information 
on climate change, including information that may be relevant to permitting dredge or fill 
projects in or near the shoreline, especially habitat restoration and climate adaptation 
projects. The Basin Plan amendment is informational and does not change or add any 
regulations. It would not result in any direct or indirect physical change to the 
environment. Additionally, there are no impacts from the reasonably foreseeable 
methods of compliance under Public Resources Code section 21159, because the Basin 
Plan amendment does not propose to adopt any new rule or regulation requiring the 
installation of pollution control equipment or a performance standard or treatment 
requirement. 
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II. AGRICULTURAL AND FOREST RESOURCES. In 
determining whether impacts to agricultural 
resources are significant environmental impacts, lead 
agencies may refer to the California Agricultural Land 
Evaluation and Site Assessment Model (1997) 
prepared by the California Department of 
conservation as an optional model to use in 
assessing impacts on agriculture and farmland. In 
determining whether impacts to forest resources, 
including timberland, are significant environmental 
effects, lead agencies may refer to information 
compiled by the California Department of Forestry 
and Fire Protection regarding the state’s inventory of 
forest land, including the Forest and Range 
Assessment Project and the Forest Legacy 
Assessment project; and forest carbon measurement 
methodology provided in Forest Protocols adopted 
by the California Air Resources Board. Would the 
project:

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural 
use?

o o o x

b) Conflict with existing zoning for agricultural use, or 
a Williamson Act contract?

o o o x

c) Conflict with existing zoning for, or cause rezoning 
of, forest land (as defined in Public Resources 
Code section 12220(g)), timberland (as defined by 
Public Resources Code section 4526), or 
timberland zoned Timberland Production (as 
defined by Government Code section 51104(g))?

o o o x

d) Result in the loss of forest land or conversion of 
forest land to non-forest use?

o o o x

e) Involve other changes in the existing environment 
which, due to their location or nature, could result 
in conversion of Farmland, to non-agricultural use 
or conversion of forest land to non-forest use?

o o o x

See the discussion in Aesthetics, above.

III. AIR QUALITY. Where available, the significance 
criteria established by the applicable air quality 
management district or air pollution control district 
may be relied upon to make the following 
determinations. Would the project:

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Conflict with or obstruct implementation of the 
applicable air quality plan?

o o o x
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b) Result in a cumulatively considerable net increase 
of any criteria pollutant for which the project 
region is non-attainment under an applicable 
federal or state ambient air quality standard?

o o o x

c) Expose sensitive receptors to substantial pollutant 
concentrations?

o o o x

d) Result in other emissions (such as those leading 
to odors) adversely affecting a substantial number 
of people?

o o o x

See the discussion in Aesthetics, above.

IV. BIOLOGICAL RESOURCES. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Have a substantial adverse effect, either directly 
or through habitat modifications, on any species 
identified as a candidate, sensitive, or special 
status species in local or regional plans, policies, 
or regulations, or by the DFG or USFWS?

o o o x

b) Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community 
identified in local or regional plans, policies, 
regulations or by the DFG or USFWS?

o o o x

c) Have a substantial adverse effect on state or 
federally-protected wetlands (including, but not 
limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological 
interruption or other means?

o o o x

d) Interfere substantially with the movement of any 
native resident or migratory fish or wildlife species 
or with established native resident or migratory 
corridors, or impede the use of native wildlife 
nursery sites?

o o o x

e) Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance?

o o o x

f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan?

o o o x

See the discussion in Aesthetics, above.
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V. CULTURAL RESOURCES. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Cause a substantial adverse change in the 
significance of a historical resource pursuant to in 
§15064.5?

o o o x

b) Cause a substantial adverse change in the 
significance of an archaeological resource as 
defined in §15064.5?

o o o x

c) Disturb any human remains, including those 
interred outside of formal cemeteries?

o o o x

See the discussion in Aesthetics, above.

VI. ENERGY. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Result in potentially significant environmental 
impact due to wasteful, inefficient, or unnecessary 
consumption of energy resources, during project 
construction or operation?

o o o x

b) Conflict with or obstruct a state or local plan for 
renewable energy or energy efficiency?

o o o x

See the discussion in Aesthetics, above.

VII. GEOLOGY and SOILS. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Directly or indirectly cause potential substantial 
adverse effects, including the risk of loss, injury, 
or death involving:

o o o x

i) Rupture of a known earthquake fault, as 
delineated in the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other 
substantial evidence of a known fault? Refer to 
Division of Mines & Geology Special Publication 
42.

o o o x

ii) Strong seismic ground shaking? o o o x
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iii)Seismic-related ground failure, including 
liquefaction?

o o o x

iv) Landslides? o o o x

b) Result in substantial soil erosion or the loss of 
topsoil?

o o o x

c) Be located on a geologic unit or soil that is 
unstable, or that would become unstable as a 
result of the project, and potentially result in on- or 
off-site landslide, lateral spreading, subsidence, 
liquefaction, or collapse?

o o o x

d) Be located on expansive soils, as defined in Table 
18-1-B of the Uniform Building Code (1994), 
creating substantial direct or indirect risks to life or 
property?

o o o x

e) Have soils incapable of adequately supporting the 
use of septic tanks or alternate wastewater 
disposal systems where sewers are not available 
for the disposal of wastewater?

o o o x

f)  Directly or indirectly destroy a unique 
paleontological resource or site or unique geologic 
feature? 

o o o x

See the discussion in Aesthetics, above.

VIII. GREENHOUSE GAS EMISSIONS. Would the 
project:

Potentially 
Significant 

Impact

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact

No 
Impact

a) Generate greenhouse gas emissions, either 
directly or indirectly, that may have a significant 
impact on the environment?

o o o x

b) Conflict with any applicable plan, policy or 
regulation of an agency adopted for the purpose of 
reducing the emissions of greenhouse gases?

o o o x

See the discussion in Aesthetics, above.

IX. HAZARDS and HAZARDOUS MATERIALS. 
Would the project:

Potentially 
Significant 

Impact

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact

No 
Impact

a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials?

o o o x
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b) Create a significant hazard to the public or the 
environment through reasonably foreseeable 
upset and accident conditions involving the 
release of hazardous materials into the 
environment?

o o o x

c) Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or 
waste within ¼ mile of an existing or proposed 
school?

o o o x

d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code §65962.5 and, as a result, 
would it create a significant hazard to the public or 
to the environment?

o o o x

e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or a public use 
airport, would the project result in a safety hazard 
or excessive noise for people residing or working 
in the project area?

o o o x

f) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? o o o x

g) Expose people or structures, either directly or 
indirectly, to a significant risk of loss, injury, or 
death involving wildland fires? o o o x

See the discussion in Aesthetics, above.

X. HYDROLOGY AND WATER QUALITY. Would the 
project:

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Violate any water quality standards or waste 
discharge requirements or otherwise substantially 
degrade surface or ground water quality?

o o o x

b) Substantially decrease groundwater supplies or 
interfere substantially with groundwater recharge 
such that the project may impede sustainable 
groundwater management of the basin?

o o o x

c) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river or through the 
addition of impervious surfaces, in a manner 
which would: 

o o o x
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(i)  result in substantial erosion or siltation on- or 
off-site;

o o o x

(ii) substantially increase the rate or amount of 
surface runoff in a manner which would result in 
flooding on- or offsite;

o o o x

(iii) create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted runoff; or

o o o x

(iv) impede or redirect flood flows? o o o x

d) In flood hazard, tsunami, or seiche zones, risk 
release of pollutants due to project inundation?

o o o x

e) Conflict with or obstruct implementation of a water 
quality control plan or sustainable groundwater 
management plan?

o o o x

See the discussion in Aesthetics, above.

XI. LAND USE AND PLANNING. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Physically divide an established community? o o o x

b) Cause a significant environmental impact due to a 
conflict with any land use plan, policy, or 
regulation adopted for the purpose of avoiding or 
mitigating an environmental effect?

o o o x

See the discussion in Aesthetics, above.

XII. MINERAL RESOURCES. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Result in the loss of availability of a known mineral 
resource that would be of future value to the 
region and the residents of the State?

o o o x

b) Result in the loss of availability of a locally-
important mineral resource recovery site 
delineated on a local general plan, specific plan, 
or other land use plan?

o o o x

See the discussion in Aesthetics, above.
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XIII. NOISE. Would the project result in: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Generation of a substantial temporary or 
permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards 
established in the local general plan or noise 
ordinance, or applicable standards of other 
agencies?

o o o x

b) Generation of, excessive groundborne vibration or 
groundborne noise levels?

o o o x

c) For a project located within the vicinity of a private 
airstrip or an airport land use plan or, where such 
a plan has not been adopted, within two miles of a 
public airport or public use airport, would the 
project expose people residing in or working in the 
project area to excessive noise levels?

o o o x

See the discussion in Aesthetics, above.

XIV. POPULATION AND HOUSING. Would the 
project:

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Induce substantial unplanned population growth in 
an area either directly (e.g., by proposing new 
homes and businesses) or indirectly (e.g., through 
extension of roads or other infrastructure)?

o o o x

b) Displace substantial numbers of existing people or 
housing, necessitating the construction of 
replacement housing elsewhere?

o o o x

See the discussion in Aesthetics, above.

XV. PUBLIC SERVICES. Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 
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a) Would the project result in substantial adverse 
physical impacts associated with the provision of new 
or physically altered governmental facilities, need for 
new or physically altered governmental facilities, the 
construction of which could cause significant 
environmental impacts, in order to maintain 
acceptable service ratios, response times or other 
performance objectives for any of the public services:

o o o x

Fire protection? o o o x

Police protection? o o o x

Schools? o o o x

Parks? o o o x

Other public facilities? o o o x

See the discussion in Aesthetics, above.

XVI. RECREATION. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Increase the use of existing neighborhood and 
regional parks or other recreational facilities such 
that substantial physical deterioration of the facility 
would occur or be accelerated?

o o o x

b) Include recreational facilities or require the 
construction or expansion of recreational facilities 
that might have an adverse physical effect on the 
environment?

o o o x

See the discussion in Aesthetics, above.

XVII. TRANSPORTATION. Would the project: Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Conflict with a program plan, ordinance or policy 
addressing the circulation system, including 
transit, roadway, bicycle and pedestrian facilities?

o o o x

b) Would the project conflict or be inconsistent with 
CEQA Guidelines section 15064.3, subdivision 
(b)?

o o o x
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c) Substantially increase hazards due to a geometric 
design feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm 
equipment)?

o o o x

d) Result in inadequate emergency access? o o o x

See the discussion in Aesthetics, above.

XVIII. TRIBAL CULTURAL RESOURCES. Potentially 
Significant 

Impact

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significa
nt Impact

No 
Impac

t

a) Would the project cause a substantial adverse change 
in the significance of a tribal cultural resource, defined in 
Public Resources Code section 21074 as either a site, 
feature, place, cultural landscape that is geographically 
defined in terms of the size and scope of the landscape, 
sacred place, or object with cultural value to a California 
Native American tribe, and that is:

i)  Listed or eligible for listing in the California Register of 
Historical Resources, or in a local register of historical 
resources as defined in Public Resources Code 
section 5020.1(k), or

o o o x

ii) A resource determined by the lead agency, in its 
discretion and supported by substantial evidence, to 
be significant pursuant to criteria set forth in 
subdivision (c) of Public Resources Code Section 
5024.1. In applying the criteria set forth in subdivision 
(c) of Public Resource Code Section 5024.1, the lead 
agency shall consider the significance of the resource 
to a California Native American tribe.

o o o x

We do not expect this project would have any impacts on tribal cultural resources. See the 
discussion in Aesthetics, above. 

XIX. UTILITIES AND SERVICE SYSTEMS. Would 
the project:

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Require or result in the relocation or construction 
of new or expanded water, wastewater treatment 
or storm water drainage, electric power, natural 
gas, or telecommunications facilities, the 
construction or relocation of which could cause 
significant environmental impacts?

o o o x
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b) Have sufficient water supplies available to serve 
the project and reasonably foreseeable future 
development during normal, dry and multiple dry 
years?

o o o x

c) Result in a determination by the wastewater 
treatment provider that serves or may serve the 
project that it has adequate capacity to serve the 
project’s projected demand in addition to the 
provider’s existing commitments?

o o o x

d) Generate solid waste in excess of State or local 
standards, or in excess of the capacity of local 
infrastructure, or otherwise impair the attainment 
of solid waste reduction goals?

o o o x

e) Comply with federal, state, and local management 
and reduction statutes and regulations related to 
solid waste?

o o o x

We do not anticipate that the project would impact utilities or service systems. This project is 
not revising existing policies or creating new policies. Information added to the Basin Plan 
for consideration during permitting of habitat restoration and climate change adaptation 
projects is general in nature and would not significantly alter the way these projects are 
implemented. Habitat restoration and climate change adaptation projects would occur with 
or without the proposed amendment. Further, the information describing the benefits of 
using a cross-jurisdictional landscape scale approach to address flooding concerns from sea 
level rise would potentially benefit hydrology and water quality by inspiring utilities, property 
owners and municipalities to collaboratively plan projects.

XX. WILDFIRE. If located in or near state 
responsibility areas or lands classified as very high 
fire hazard severity zones, would the project:

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Substantially impair an adopted emergency 
response plan or emergency evacuation plan?

o o o x

b) Due to slope, prevailing winds, and other factors, 
exacerbate wildfire risks, and thereby expose 
project occupants to, pollutant concentrations 
from a wildfire or the uncontrolled spread of a 
wildfire?

o o o x

c) Require the installation or maintenance of 
associated infrastructure (such as roads, fuel 
breaks, emergency water sources, power lines or 
other utilities) that may exacerbate fire risk or that 
may result in temporary or ongoing impacts to the 
environment?

o o o x
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d) Expose people or structures to significant risks, 
including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope 
instability, or drainage changes?

o o o x

See the discussion in Aesthetics, above.

XXI. MANDATORY FINDINGS OF SIGNIFICANCE. Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated

Less 
Than 

Significant 
Impact 

No 
Impact 

a) Does the project have the potential to 
substantially degrade the quality of the 
environment, substantially reduce the habitat of a 
fish or wildlife species, cause a fish or wildlife 
population to drop below self-sustaining levels, 
threaten to eliminate a plant or animal community, 
substantially reduce the number or restrict the 
range of a rare or endangered plant or animal or 
eliminate important examples of the major periods 
of California history or prehistory?

o o o x

b) Does the project have impacts that are individually 
limited, but cumulatively considerable? 
("Cumulatively considerable" means that the 
incremental effects of a project are considerable 
when viewed in connection with the effects of past 
projects, the effects of other current projects, and 
the effects of probable future projects)

o o o x

c) Does the project have environmental effects that 
will cause substantial adverse effects on human 
beings, either directly or indirectly?

o o o x

See the discussion in Aesthetics, above.

Potential to Degrade and Cumulative impacts: The project is not expected to cause 
degradation or cumulative impacts to the environment. The project will not compound or 
increase environmental impacts when considered with other related projects. See the 
discussion in Aesthetics, above. 

PRELIMINARY STAFF DETERMINATION

x The proposed project COULD NOT have a significant effect on the environment, 
and, therefore, no alternatives or mitigation measures are proposed.

o The proposed project MAY have a significant or potentially significant effect on 
the environment, and therefore alternatives and mitigation measures have been 
evaluated.
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Note: Authority cited: Section 21082, Public Resources Code. Reference: Sections 21080(c), 
21080.1, 21080.3, 21080.5, 21082.1, 21083, 21083.05, 21083.3, 21093, 21094, 21151, Public 
Resources Code; Sundstrom v. County of Mendocino, 202 Cal.App.3d 296 (1988); and Leonoff v. 
Monterey Board of Supervisors, 222 Cal.App.3d 1337 (1990).
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Comments Letters Received

Comment Letters Received In accordance with Section 11546.7 of the California 
Government Code, an electronic version of the comment letters received has not been 
posted online. For an electronic copy of the comments, please contact Christina Toms via 
email at 
christina.toms@waterboards.ca.gov or at (510) 622-2383.
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Response to Comments:
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Climate Change and Aquatic Habitat 

Protection, Management, and 
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1 Climate Change BPA: Response to Comments June 2022 

This document is the Water Board’s response to comments on a proposed Basin Plan 
Amendment (BPA) on Climate Change and Aquatic Habitat Protection, Management, and 
Restoration. It comprises:

PART I: STAFF RESPONSE TO COMMENTS ON THE STAFF REPORT AND PROPOSED 
BASIN PLAN AMENDMENT 

We received nine comment letters during the public comment period, which closed April 22, 
2022. Copies of letter are available by contacting Christina Toms at 
christina.toms@waterboards.ca.gov.

Comment letters received, in alphabetical order:

1. Alameda County Water District
2. Bay Area Clean Water Agencies
3. Bay Conservation and Development Commission
4. Bay Planning Coalition and allies
5. California State Coastal Conservancy
6. Citizens Committee to Complete the Refuge
7. Coast Action Group
8. Robert Raven
9. Santa Clara Valley Water District

We also heard public comments at a public hearing on this matter on April 13, 2022. 

PART II: STAFF INITIATED CHANGES TO THE STAFF REPORT AND PROPOSED BASIN 
PLAN AMENDMENT. 

mailto:christina.toms@waterboards.ca.gov
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PART I: STAFF RESPONSE TO COMMENTS ON THE STAFF REPORT AND PROPOSED 
BASIN PLAN AMENDMENT

Changes to the March 2022 Basin Plan Staff Report are shown in underline for additions and 
strikeout for deletions. Proposed changes to the Basin Plan amendment in response to 
comments are shown in double underline/double strikeout. Comments and staff responses are 
provided below. Comments are summarized and paraphrased for brevity. Verbatim comments 
are italicized. Please refer to the comment letters for the full comments, context, and tone.

(1) Alameda County Water District (ACWD)
ACWD Comment ACWD-1: The commenter suggests adding language to Section 1.7 of the 
proposed Basin Plan amendment that (1) highlights the risk that extreme weather events can 
pose to water supplies to communities, and (2) addresses how elevated temperatures in the 
Alameda Creek watershed will impact water quality and native fish. 

Response to ACWD-1: The Water Board agrees with these suggestions and has revised 
the language in Section 1.7 as follows:

Extreme weather events – such as drought, heat waves, and large storms – can 
increase the risk of catastrophic wildfires, decrease water supplies for 
communities/regions, and alter stream flows and sediment discharges. These 
changes in climate and weather impact aquatic systems through numerous 
mechanisms, including through increases in water temperatures, changes in 
streamflow and watershed sediment discharge that can impede drainage, 
increase flooding, mobilize contaminants, and desiccate headwater streams. 

ACWD Comment ACWD-2: The commenter suggests the expanded use of reverse osmosis 
(RO) treatment to increase water resources available to support instream flows and nature-
based climate change adaptation measures along shorelines. 

Response to ACWD-2: The Water Board appreciates this feedback, and while adjustments 
to NPDES practices are outside the scope of this BPA, we look forward to further discussion 
of these ideas with ACWD. 

ACWD Comment ACWD-3: The commenter suggests adding language under Question #3 in 
Section 4.27 of the proposed Basin Plan amendment about how cross-jurisdictional adaptation 
frameworks can help communities avoid maladaptation. 

Response to ACWD-3: The beginning of Question #3 in Section 4.27 has been revised to 
state:

Climate change operates on a landscape-scale. Therefore, strategies to address 
climate change are more likely to be successful in the long-term and avoid 
maladaptation if they are planned, designed, permitted, and implemented on a 
landscape-scale, and not limited by political boundaries.
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(2) Bay Area Clean Water Agencies (BACWA)
BACWA Comment BACWA-1: The commenter requests the removal of language in the BPA 
and accompanying Staff Report that states that ecotone and treated wastewater “horizontal” 
levees are best suited for locations where they will be fronted by tidal wetlands.

Response to Comment BACWA-1: The Water Board supports the use of 
ecotone/horizontal levees in locations where governing physical processes along the 
shoreline are most likely to support the long-term functioning and resilience of these 
features within the landscape. This is consistent with the 2015 Habitat Goals, Adaptation 
Atlas, and related technical literature. As the commenter notes, this language does not 
preclude siting these features in locations where they would not be fronted by tidal wetlands. 
We agree that horizontal levees may not be fronted by tidal wetlands. We note, however, 
that projects that propose ecotone/horizontal levees in locations where they would not be 
fronted by tidal wetlands usually incorporate nature-based strategies to avoid/minimize 
levee toe erosion (e.g., ongoing efforts at Sears Point).

BACWA Comment BACWA-2: The commenter requests that enhancing water quality be 
included as a regional goal that could support wetland type conversion under (5d)(iv) in Section 
4.27. Treated-wastewater horizontal levees can remove nutrients and trace organic 
contaminants.

Response to Comment BACWA-2: We agree and the text in (5d)(iv) in Section 4.27 has 
been revised as follows:

Is the proposed type conversion consistent with strategies developed by 
collaborations of stakeholders to achieve regional goals such as enhancing water 
quality, recovering rare and/or historic habitat types, improving landscape 
connectivity/complexity, and/or supporting long-term habitat resilience?

BACWA Comment BACWA-3: The commenter notes a typographic error on page 2-2 of the 
Staff Report that states that the Water Board identified climate change as a priority in its 2020 
Triennial Review of the Basin Plan; this review actually occurred in 2021.

Response to Comment BACWA-3: The text on page 2-2 of the Staff Report has been 
revised as follows:

The Water Board therefore identified a climate change amendment to the Water 
Quality Control Plan for the San Francisco Basin (Basin Plan) as a high priority in 
its 2015, 2018, and 20202021 Triennial Reviews of the Basin Plan.

BACWA Comment BACWA-4: The commenter requests a future Basin Plan amendment to 
facilitate NPDES permitting of wastewater discharges to nature-based infrastructure. 
Specifically, it requests modifications for exceptions to the Basin Plan Prohibition 1, which 
prohibits discharges to shallow waters except for in certain situations, including when it can be 
demonstrated that net environmental benefits will be derived as a result of the discharge. 
Climate change adaptation should be recognized as an environmental benefit.
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Response to Comment BACWA-4: Comment noted. The requested BPA was included for 
consideration in the 2021 Triennial Review, but did not rank high enough to be included as a 
priority for the next three years. During the 2024 Triennial Review cycle, stakeholders 
including BACWA will have an opportunity to comment on planning priorities and future 
potential BPAs.

(3) Bay Conservation and Development Commission (BCDC)
BCDC Comment BCDC-1: The commenter expresses general support for the BPA, and states 
that the BPA aligns with BCDC plans and policies, and programs, including Bay Adapt.

Response to BCDC-1: Comment noted.

BCDC Comment BCDC-2: The commenter expresses appreciation for how the BPA highlights 
how groundwater rise could lead to contaminant mobilization in the region.

Response to BCDC-2: Comment noted.

BCDC Comment BCDC-3: The commenter expresses support for the inclusion of collaborative, 
cross-jurisdictional planning frameworks in the BPA. 

Response to BCDC-3: Comment noted.

BCDC Comment BCDC-4: The commenter expresses appreciation for the Water Board’s 
efforts to improve the EcoAtlas platform.

Response to BCDC-4: Comment noted.

BCDC Comment BCDC-5: The commenter expresses support for the BPA’s references to 
nature-based/green infrastructure, which are consistent with BCDC’s Fill for Habitat Bay Plan 
Amendment and Bay Adapt process. 

Response to BCDC-5: Comment noted.

BCDC Comment BCDC-6: The commenter expresses support for the descriptions of nature-
based features in the BPA, and notes that the inclusion of migration space preparation is 
consistent with regional priorities in the Bay Adapt platform. 

Response to BCDC-6: Comment noted.

BCDC Comment BCDC-7: The commenter states that the phrase “strategic sediment 
placement” “refers specifically to in-Bay placement of sediment to be washed ashore by the 
tides and currents”, and suggests more inclusive language to describe strategies to artificially 
supplement local sediment supplies to estuarine wetlands and mudflats.

Response to BCDC-7: The Water Board uses the phrase “strategic sediment placement” 
consistent with its use in the December 2017 draft framework report “Strategic Placement of 
Dredged Sediment to Naturally Accrete in Salt Marsh Systems” developed by Stantec and 
the San Francisco Estuary Institute for the US Army Corps of Engineers San Francisco 
District. This report broadly describes “strategic sediment placement” as encompassing a 
variety of strategies to increase sediment delivery to estuarine wetlands and mudflats, 

https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/docs/Triennial_Review/TR21_final_staff_rpt.pdf


5 Climate Change BPA: Response to Comments June 2022

including but not limited to shallow-water placement (placing erodible sediment in shallow-
water locations near marshes), water-column seeding (pumping sediment into a marsh 
channel), and marsh spraying (spraying sediment directly onto the marsh surface). 

BCDC Comment BCDC-8: The commenter suggests adding information to the Staff Report 
that notes that the sea level rise values in the Ocean Protection Council’s 2018 State of 
California Sea-Level Rise Guidance are expected to be updated in 2023.

Response to BCDC-8: The Staff Report has been updated to include a footnote on page 3-
10:

5 The sea level rise values in this guidance are expected to be updated in 2023 in 
response to the Fifth National Climate Assessment 
(https://www.globalchange.gov/nca5) and California’s Fifth Climate Assessment 
(in-progress). 

(4) Bay Planning Coalition (BPC), Building Industry Association, Bay Area Council, North 
Bay Leadership Council, and San Mateo County Economic Development Association

BPC Comment BPC-1: The language found in the Staff Report highlights that the Basin Plan 
Amendment is regulatory. For example, it states:

“To help inform the planning, permitting, and implementation of projects that will 
protect and restore the beneficial uses of the region’s coastal waters, and to help 
prevent projects that will have long- term and/or cumulative negative impacts to 
these systems, it is important that the Water Board update the Basin Plan….“ 
(Staff Report, p. 2-2; commenter’s emphasis)

“Provides questions and information related to climate change and adaption that 
may be relevant to Water Board permitting of dredge or fill activities in or near 
coastal waters. When permitting such activities, under existing laws and 
regulations, the Water Board is required to ensure that adverse impacts to waters 
of the state have been appropriately avoided, minimized, and compensated. 
Understanding the reasonably foreseeable influence of climate change is 
important to adequately assess the impacts of these activities to waters of the 
state.” (Staff Report, p. 2-4)

By incorporating the proposed Basin Plan amendment and its components into the permitting 
process means the proposed amendment is regulatory in nature whether or it is phrased in 
language that is mandatory or discretionary. The Basin Plan language will be used by the 
Regional Water Board and staff when considering whether an applicant provided adequate 
information as part of its application, decisions to approve, deny, or impose conditions on a 
permit approval.

Response to Comment BPC-1: The proposed Basin Plan amendment does not add or 
alter any rule, regulation, order, or standard into the permitting process. It does not change 
the rights, obligations, and responsibilities of anyone, including the Water Board or its staff. 
It does not compel either a process for staff to follow or an outcome. The permitting process 
for dredge or fill activities in waters of the state is and will continue to be governed by the 

https://www.globalchange.gov/nca5
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State Wetland Definition and Procedures for Discharges of Dredged or Fill Material to 
Waters of the State (Procedures) and the Clean Water Act Section 404(b)(1) guidelines (40 
CFR Part 230; Guidelines). Instead of amending or augmenting these regulations, the 
proposed amendment provides information and poses questions that may be relevant when 
permitting dredge or fill activities in the era of climate change, especially those activities 
associated with climate change adaptation projects and strategies. It includes general 
science-based observations for such projects and strategies to be successful, build 
resiliency, and minimize impacts to the aquatic ecosystem, consistent with the Procedures’ 
and Guidelines’ requirements that dredge or fill activities avoid, minimize, and compensate 
for impacts to the aquatic ecosystem. Impacts will occur in the context of climate change 
and the proposed Basin Plan amendment highlights this and provides some questions that 
may be helpful to reduce uncertainties related to climate change conditions and impact 
mechanisms. In short, the amendment is informational and does not change the way dredge 
or fill activities will be permitted. To underscore this, the following language has been added 
to page 8 of the amendment:

Under existing law, Wwhen permitting dredge or fill activities in waters of the 
state, including wetlands, the Water Board must consider how numerous factors, 
including but not limited to climate change, influence the direct, indirect, and 
cumulative impacts of dredge or fill activities on ecosystem functions. The 
following questions may be relevant and can help the Water Board consider the 
reasonably foreseeable influence of climate change and related factors in project 
permitting and assess if the project’s adverse impacts to waters of the state have 
been appropriately avoided, minimized, and compensated where required. The 
questions are meant to promote thought on both climate change and adaptation 
strategies for avoiding and minimizing adverse impacts to the aquatic ecosystem. 
The questions are not intended to and cannot be construed as modifying how 
dredge or fill activities are permitted under the State Water Resources Control 
Board’s “Wetland Definition and Procedures for Discharges of Dredged or Fill 
Material to Waters of the State” and U.S. EPA’s Section 404(b)(1) Guidelines for 
Specification of Disposal Sites for Dredge or Fill Material or augmenting the 
authority of the Water Board in permitting dredge or fill activities.

In addition, the language in the Staff Report has been revised as follows:

To help inform the planning, permitting, and implementation of projects that will 
protect and restore the beneficial uses of in the region’s coastal waters, and to 
help avoid and minimize direct, indirect, and cumulative adverse prevent projects 
that will have long-term and/or cumulative negative impacts to these systems, it 
is important that the Water Board update the Basin Plan to provide information 
related to climate change and share the knowledge the Water Board has 
acquired to protect the beneficial uses of waters in the face of climate change. 
(Staff Report, p. 2-2)

The information and questions included in the proposed BPA may help permit applicants 
develop projects that first avoid and then minimize and mitigate impacts as required by the 
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Procedures and Guidelines. See Procedures, section IV.B.1, 40 CFR Part 230, Subparts B-
J. For example, science shows that nature-based adaptation approaches are generally more 
effective than traditional grey engineered approaches at avoiding or minimizing impacts to 
hydrology, favoring habitat for native species, and supporting habitats with higher ecological 
values than existing habitats. The Basin Plan amendment provides this information in 
general terms (ultimately, it will depend on proper design and siting). Importantly, it does not 
require nature-based adaption approaches over grey infrastructure or the accommodation of 
migration space. The Procedures and Guidelines control whether they are considered, 
specifically as practicable alternatives, which takes into consideration cost, existing 
technology, and logistics in light of overall project purpose. See Procedures, section 230.10, 
subd. (a)(2); 40 CFR section 230.10. subd. (a)(2).

The information provided and questions posed are to promote compliance with existing 
requirements in the face of evolving climate change conditions, not to inject new procedures 
or requirements into the permitting process. In fact, where relevant, the questions in the new 
proposed section 4.27 of the Basin Plan are already permissible under the Procedures and 
Guidelines:

· Question 1 (Is the project design based on best available science?) may be asked 
under the Procedures and Guidelines because understanding the best available 
science is fundamental to assessing, minimizing, and mitigating dredge or fill 
material discharge impacts to the aquatic ecosystem, as well as evaluating 
practicable alternatives, all of which are required under the Procedures and 
Guidelines. See, e.g. Procedures, sections IV.B.1, 230.10; 40 CFR Part 230, 
Subparts B-J. For example, the Procedures and Guidelines require consideration of 
technology in assessing practicable alternatives, which cannot be done without 
understanding the best available science. See Procedures, section 230.3(q), 
Guidelines, section 230.3(q). Moreover, dredge or fill projects will occur in the 
context of climate change and understanding the best available science related to 
climate change conditions is necessary for the projects to avoid and minimize the 
indirect and cumulative impacts to the aquatic ecosystem, as required by the 
Procedures and Guidelines. See, e.g., Procedures, sections IV.B.1 and IV.B.3.a 
(project must be least environmentally damaging practicable alternative in light of all 
potential direct, secondary (indirect), and cumulative impacts on the aquatic 
ecosystem); 40 CFR section 230.11 subds. (g) and (h).

· Question 2 (Is the project part of a phased adaptation strategy?) may be asked 
under the Procedures and Guidelines because phased adaptation frameworks can 
help define an overall project purpose, which is required to be known because 
practicable alternatives are evaluated in light of the overall project purposes. See 
Procedures, section 230.10(a)(2);40 CFR section 230.10(a)(2). 

· Question 3 (Is the project designed within a landscape-scale, cross-jurisdictional 
framework?) may be asked under the Procedures and Guidelines because 
information on whether a project was developed within a landscape or cross-
jurisdictional framework may be relevant to assessing indirect and cumulative 
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impacts from the discharge of dredge or fill material. See, e.g., Procedures, sections 
IV.A.1.f, IV.B.1, and IV.B.3.a (project must be least environmentally damaging 
practicable alternative in light of all potential direct, secondary (indirect), and 
cumulative impacts on the aquatic ecosystem); 40 CFR section 230.11 subds. (g) 
and (h). Projects designed to consider the broader landscape within which they are 
located may have fewer adverse indirect and cumulative impacts compared to those 
with a narrower focus.

· Question 4 (Does the project utilize nature-based solutions?) may be asked under 
the Procedures and Guidelines because they require the consideration of practicable 
alternatives to the proposed discharge of fill or dredged material that would have less 
adverse impacts on the aquatic ecosystem, so long as the alternative does not have 
other significant adverse environmental consequence. Procedures, section 230.10 
40 CFR section 230.10. In some circumstances, nature-based solutions have less 
adverse impacts on aquatic resources than traditionally engineered “grey” 
infrastructure and may be a practicable alternative to be considered under the 
Procedures and Guidelines.

· Question 5 (What are the impacts of the project when considering the reasonably 
foreseeable conditions from climate change?) may be asked under the Procedures 
and Guidelines because it is part of assessing the total impacts of a proposed 
dredge or fill discharge. Discharges occur within the context of climate change and 
understanding the reasonably foreseeable conditions from climate change is 
necessary to assess the direct, indirect, and cumulative impacts, as required under 
the Procedures and Guidelines. See, e.g., Procedures, sections IV.B.1 and IV.B.3.a 
(project must be least environmentally damaging practicable alternative in light of all 
potential direct, secondary (indirect), and cumulative impacts on the aquatic 
ecosystem);40 CFR section 230.11 subds. (g) and (h).

Because these questions may be asked under the Procedures and Guidelines, the Water 
Board already uses them where relevant. For example, the Pillar Point West Trail Living 
Shoreline Project, which was permitted by the Water Board in 2021, used the best available 
science in the State of California Sea-Level Rise Guidance (OPC 2018) to identify a 
practicable range of sea level rise scenarios for use in project design. The Water Board 
permitted the proposed alternative (placement of a coarse beach to armor the eroding 
shoreline trail) avoided and minimized impacts to the aquatic environment more than 
another practicable alternative (placement of rip-rap to armor the eroding shoreline trail). 
The Water Board made this determination even though the proposed beach had a larger 
footprint of direct impacts to waters of the state than the rip-rap alternative, because the rip-
rap alternative had a much greater indirect and cumulative adverse impact to the aquatic 
environment.

BPC Comment BPC-2: The Staff Report establishes a new definition of Baylands to include 
areas that may be subject to future tidal action and asserts they are waters, thus expanding the 
Water Board’s jurisdiction. This emphasizes the proposed Basin Plan amendment is indeed 
regulatory. In addition, the inclusion of language and policies from the 2015 Baylands 
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Ecosystem Habitat Goals report into the Staff Report and Basin Plan amendment related to 
managed retreat, shoreline migration, land use, and the appropriateness of non-nature-based 
adaptation strategies is problematic. When the 2015 goals report was made public, the Bay 
Planning Coalition commented that only scientific information was considered when developing 
the “goals” and “recommendations” in the report, without considering other factors like costs, 
economic impacts, and other competing societal goals and interests, which limited the report’s 
findings. Accordingly, the authors of the revised the “intended use” of the goals report to state 
that it is intended as a “resource in working with communities to develop regional and local 
strategies based on a wide range of criteria and concerns not fully addressed here, including 
economic constraints, landowner desires, land-use planning and regulation, and competing 
societal interests and priorities.” It also states that “instead of set of prescriptions, [the] report 
outlines a broad suite of actions for evaluation that are intended to be implemented voluntarily, 
incrementally, and cautiously in the coming decades.”

Response to Comment BPC-2: The Staff Report is a supporting document that is intended 
to provide background information in support of the BPA and has no regulatory 
consequences or effect. Whether the Water Board can regulate waste discharges into 
waters of the state is not dependent on how it defines “baylands” or “coastal waters” for 
purposes of the Staff Report. Rather, the definition of “waters of the state” is set forth in 
Water Code section 13050(e), which controls the extent of the Water Board’s jurisdiction.  In 
any case, we recognize the definition of “baylands” on page 2-2 of the Staff Report is 
causing misunderstandings and revised it to be consistent with how that term is used in 
Section 4.23.1 of the Basin Plan, as follows:

Baylands: The shallow water habitats around the San Francisco Bay between 
maximum and minimum elevations of the tides. The lands and shallow waters 
along San Francisco Bay that are or formerly were between the minimum and 
maximum boundaries of the Bay’s tides. The baylands include multiple habitat 
types including but not limited to tidal and diked (non-tidal and muted tidal) 
wetlands, mudflats, ponds, pannes, channels, and beaches. For purposes of this 
report, the baylands include adjacent estuarine-terrestrial transition zones 
(including levees, hillslopes, and floodplains) that are likely to be within the range 
of future (with sea level rise) tidal influence.

The remainder of Comment BPC-2 takes issue with references to the 2015 Habitat Goals 
Report (Goals Report), which is a non-regulatory, technical document focused on strategies 
for baylands habitat recovery in a changing climate. Specifically, the commenter points to 
references to the Goals Report in the background section of the Staff Report, saying that it 
is problematic to incorporate language from the Goals Report when that report’s goals and 
recommendations were developed without consideration of competing societal goals and 
interests such as costs and economic impacts. The Water Board is not incorporating the 
goals and recommendations of the Goals Report as requirements. Instead, the proposed 
Basin Plan amendment references and uses the Goals Report for its technical value related 
to sustaining resilient aquatic ecosystem habitats in the face of climate change. The 
permitting process for dredge or fill activities in waters of the state will continue to be 
governed by the Procedures and the Clean Water Act Section 404(b)(1) Guidelines, not by 
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whether the activity is consistent with the Goals Report’s goals and recommendations. It is 
through the existing dredge and fill permitting process that some of the competing societal 
interests that the commenter refers to are considered in determining whether and how to 
permit a dredge or fill activity in waters of the state. Under the Procedures, the discharge of 
dredged or fill material is prohibited if there is a practicable alternative to the discharge that 
would have less adverse impacts on the aquatic ecosystem, provided the alternative does 
not have other significant adverse environmental consequences. (Procedures, Section 
230.10.) A practicable alternative is one that considers cost, existing technology, and 
logistics in light of the overall project purpose. (Id.). For example, in 2018 the Water Board 
issued a permit to the California State Coastal Conservancy to construct a large flood 
control levee in diked baylands in Novato (Order No. R2-2018-0007). The levee was 
designed to protect residential, commercial, and industrial development in the Bel Marin 
Keys neighborhood and facilitate the eventual tidal restoration of state-owned diked 
baylands east of the levee. The levee could have been configured to facilitate a larger 
footprint of future tidal restoration; however, it would have been much larger and required 
significantly more fill, truck trips, and labor to construct. The Water Board considered the 
cost, technology, and logistics of building the levee in this larger configuration in light of the 
overall project purpose and found the larger levee to be impracticable because it was cost 
prohibitive and logistically infeasible. Accordingly, the Water Board approved the 
Conservancy’s proposed approach to use a smaller levee as practicably avoiding and 
minimizing adverse impacts to waters of the state consistent with the Procedures.

Questions 2 through 4 of the BPA have been revised as follows to further clarify that the 
BPA is informational and not regulatory:

2. Is the proposed project designed as part of a phased adaptation 
strategy that anticipates potential future reasonably foreseeable 
projects and accommodates these projects in a manner that protects 
future beneficial uses of the site and its landscape? Phased adaptation 
strategies are actions to provide flood protection at different climate change 
thresholds over time. Initial actions are designed to provide flood protection in 
the near-term while allowing for a range of future actions to address 
uncertainty and allow flexibility over the long term. Preferable actions will 
Actions that maintain long-term lines of flood defense along San Francisco 
Bay and the Pacific Ocean as far landward as practicable are more likely to 
avoid or minimize direct, indirect, and cumulative impacts to aquatic 
resources than actions that do not. This is because these actions can help to 
minimize the isolation of wetlands and waters behind flood management 
infrastructure, reduce the risk of flooding of low-lying areas by surface water 
or groundwater, and create space for the restoration of complete estuarine 
wetland systems and other nature-based adaptation measures.

3. Is the proposed project designed within a landscape-scale, cross-
jurisdictional framework, such as an operational landscape unit? 
Climate change operates on a landscape-scale. Therefore, strategies to 
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address climate change are more likely to be successful in the long-term and 
avoid maladaptation if they are planned, designed, permitted, and 
implemented on a landscape-scale, and not limited by political boundaries. 
Projects designed to consider current and anticipated future conditions not 
just at the project site, but also the broader landscape within which it is 
embedded are likely to have fewer long-term direct, indirect, and cumulative 
impacts than projects that only address near-term, site-specific conditions. In 
some cases, the least impacting project may be one that spans multiple 
jurisdictions, such as parcel or municipal boundaries. Projects that avoid or 
minimize direct impacts at the project site only to trigger indirect and/or 
cumulative impacts off-site are not preferable may have greater adverse 
impacts to aquatic resources.

4. Does the proposed project utilize practicable natural and/or nature-
based design features, or a combination of traditional and nature-based 
(hybrid) features? Nature-based design features, often called “living 
shorelines” or “green infrastructure”, facilitate and/or leverage natural physical 
and ecological forms and processes to achieve design goals. When, 
Pproperly designed and sited, and developed within projects that facilitate 
and/or leverage natural physical and ecological forms and processes in the 
long-term, and on a landscape-scale frameworks, these types of approaches 
are more likely to avoid or minimize direct, indirect, and cumulative impacts to 
aquatic resources than traditionally engineered “grey” approaches. They are 
also more likely to support beneficial uses presently and in the future than 
designs that impede those natural processes. Preferred nNature-based 
design features include, but are not limited, to, the following:

In addition, text on page 11 of the BPA at the conclusion of Question 4 has been revised to 
state:

As a result, nature-based or hybrid features that combine nature-based 
measures will are generally preferable to alternatives result in fewer adverse 
impacts than alternatives that only include traditional shoreline hardening through 
grey infrastructure.

(5) California State Coastal Conservancy (SCC)
SCC Comment SCC-1: The comment expresses general support for the BPA.

Response to Comment SCC-1: Comment noted.

SCC Comment SCC-2: The comment asks what regulatory action is associated with the BPA.

Response to Comment SCC-2: As indicated in the BPA and supporting Staff Report, there 
is no regulatory action associated with the BPA. The amendment is informational and 
updates the Basin Plan with missing information about climate change and how it might 
affect the region’s waters. It describes efforts made to support the long-term resilience of 
aquatic habitats in the region and provides references related to the protection and 
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improvement of beneficial uses. It includes a suite of questions and information that may be 
relevant when the Water Board permits dredge or fill activities, especially climate adaptation 
projects. It updates references, corrects errors, and makes minor, non-substantive edits for 
clarity. The Basin Plan amendment includes no mandatory actions or requirements for either 
the Water Board or the regulated community. Nor does it require the Water Board to 
exercise its permitting authority in any particular way or follow specific procedures.

SCC Comment SCC-3: The commenter expresses appreciation for the inclusion in the BPA of 
language that supports living shorelines pilot projects.

Response to Comment SCC-3: Comment noted.

SCC Comment SCC-4: The commenter suggests designating a beneficial use for shellfish 
restoration in the Basin Plan.

Response to Comment SCC-4: The proposed BPA does not propose new beneficial use 
designations, and doing so is outside the scope of this BPA. In addition, the estuarine 
habitat beneficial use supports shellfish restoration projects, so there is not currently a need 
for a specific beneficial use focused on shellfish restoration.

SCC Comment SCC-5: The comment suggests inclusion of the Subtidal Habitat Goals Report 
(2010) as an informational reference in the BPA.

Response to Comment SCC-5:  We agree that the Subtidal Habitat Goals Report is a 
helpful reference, especially for projects that conserve, enhance, create, and restore 
subtidal habitats (see 4(a) in Section 4.27 of the amendment). We have therefore added it to 
the list of useful technical documents in Section 4.27 (BPA, p. 8):

To help assess these risks and support the long-term resilience and beneficial 
uses of aquatic habitats in the region, the Water Board has participated in the 
development of multiple collaborative regional science and guidance documents, 
including the 1999 and 2015 Baylands Goals reports (see Section 4.23.1), the 
San Francisco Bay Subtidal Habitat Goals Report, and the San Francisco Bay 
Shoreline Adaptation Atlas.

SCC Comment SCC-6: The commenter suggests including additional language re: 
hybrid adaptation approaches under Question #4 in Section 4.27.

Response to Comment SCC-6: We agree that this is a clarifying edit, and have revised 
Question #4 in Section 4.27 to state:

Does the proposed project utilize practicable natural and/or nature-based design 
features, or a combination of traditional and nature-based (hybrid) features?

SCC Comment SCC-7: The commenter suggests including a new section under Question #4 in 
Section 4.27 that describes potential strategies, such as living seawalls, to retrofit urban 
infrastructure.

Response to Comment SCC-7: While the Water Board recognizes the potential for these 
approaches to improve the ecological values associated with grey infrastructure, currently 

https://www.sfbaysubtidal.org/report.html
http://www/sfei.org/adaptationatlas
http://www/sfei.org/adaptationatlas


13 Climate Change BPA: Response to Comments June 2022

there is no clear technical guidance that describes how to effectively apply these 
approaches in the region. The Water Board is committed to working with the Coastal 
Conservancy and other partners to develop this guidance, and reference it in the Basin Plan 
once it’s available.

SCC Comment SCC-8: The commenter suggests expanding the language about living 
shorelines under (4a) in Section 4.27 to include approaches other than oysters and submerged 
aquatic vegetation, such as beaches. It also recommends adding shoreline position and 
orientation to the list of criteria for living shoreline placement.

Response to Comment SCC-8: The requested changes are appropriate because they 
increase clarity by using terminology consistent with scientific guidance documents, such as 
the Subtidal Habitat Goals Report, and related efforts, such as the State Coastal 
Conservancy’s San Francisco Bay Living Shorelines Project. Question #4 and (4a) have 
been revised as follows:

4. Does the proposed project utilize practicable natural and/or nature-
based design features, or a combination of traditional and nature-based 
(hybrid) features? Nature-based design features, often called “living 
shorelines” or “green infrastructure,” facilitate and/or leverage natural physical 
and ecological forms and processes to achieve design goals. When, 
Pproperly designed and sited, and developed within projects that facilitate 
and/or leverage natural physical and ecological forms and processes in the 
long-term, and on a landscape-scale frameworks, these types of approaches 
are more likely to avoid or minimize direct, indirect, and cumulative impacts to 
aquatic resources than traditionally engineered “grey” approaches. They are 
also more likely to support beneficial uses presently and in the future than 
designs that impede those natural processes. Preferred nNature-based 
design features include, but are not limited, to, the following:

a. Projects that conserve, enhance, create, and restore subtidal 
habitats, Living shorelines, which in the Region typically include 
shallow subtidal elements, such as nearshore oyster reefs, beds 
of submerged aquatic vegetation, and combinations thereof that 
attenuate wave energy along shorelines, help stabilize nearshore 
sediment, provide valuable subtidal nursery habitat for estuarine 
fish and invertebrates, and support pelagic food webs. Living 
shorelines These approaches are best suited for areas of San 
Francisco Bay, and Tomales Bay, and similar embayments with 
appropriate depths, salinities, substrates, and turbidity to support 
target species (e.g.,including but not limited to native oysters 
(Ostrea lurida), eelgrass (Zostera marina), sago pondweed 
(Stuckenia pectinata), and widgeongrass (Ruppia maritima)).

SCC Comment SCC-9: The commenter suggests including additional language about coarse 
sediment placement under (4b) or (4e) in Section 4.27.
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Response to Comment SCC-9: The requested change is appropriate because the 
suggested habitat conversion is consistent with permitted habitat enhancement and climate 
change adaptation projects and programs, such as the Ocean Beach Nourishment Projects. 
Item (4e) in Section 4.27 has therefore been revised as follows:

Strategic sediment placement that helps estuarine and coastal wetlands, and 
mudflats, and beaches keep pace with rising sea levels by artificially 
supplementing the volume of sediment available to support accretion, and/or 
providing coarse sediment to support habitat features such as beaches. These 
approaches can be especially useful in locations with limited estuarine and/or 
watershed sediment supplies, and where mudflats, and wetlands, and beaches 
at risk of drowning provide critical ecosystem services.

SCC Comment SCC-10: The commenter suggests adding an example of mudflat habitat 
conversion to (5d) in Section 4.27.

Response to Comment SCC-10: The requested change is appropriate because the 
suggested habitat conversion is consistent with permitted habitat enhancement and climate 
change adaptation projects and programs, such as the SF Bay Living Shorelines Project. 
Item (5d) under Section 4.27 has therefore been revised as follows:

Type conversions: Some dredge or fill activities may convert one type of water of 
the state to another (e.g., salt pond to tidal flat/tidal wetland), or convert one 
component of the estuarine wetland ecosystem to another (e.g., tidal wetland to 
estuarine-terrestrial zone, tidal wetland to high tide refugia, or tidal wetland to 
tidal channel, or mudflat to oyster reef or sandflat). The overall impacts of 
proposed wetland type conversions can be assessed using technical guidance 
such as the Aquatic Resource Type Conversion Evaluation Framework.

(6) Citizens Committee to Complete the Refuge (CCCR)
CCCR Comment CCCR-1: The commenter requests additional language in the Basin Plan that 
acknowledges how rising sea levels threaten to drown the region’s tidal wetlands, and the 
multiple strategies that can support water quality and beneficial uses in these systems. 

Response to Comment CCCR-1: The BPA proposes a new section, 4.27, that discusses 
how climate change impacts the region’s aquatic habitats and their beneficial uses. This 
section discusses how rising sea levels can drive wetland drowning and downshifting, and 
highlights nature-based strategies for climate adaptation including but not limited to 
connecting tidal wetlands to estuarine and watershed sediment sources as well as 
terrestrial-estuarine transition zones. In addition, proposed revisions to Section 4.23.1 
highlight “the importance of establishing complete tidal wetland systems with robust physical 
and ecological connections between the Bay, tidal wetlands, estuarine-terrestrial transition 
zones (often called ecotones), and watersheds to sustain healthy, resilient habitats in the 
face of climate change.” However, language addressing the threat of wetland drowning is 
absent from Section 1.7, so it has been revised as follows:
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Rising sea levels are increasing the risk of coastal flooding and erosion, 
especially where critical shoreline infrastructure and low-lying communities rely 
on tidal wetlands and mudflats to help protect them from the rising seas. Rising 
sea levels increase the risk of drowning coastal habitats, such as tidal wetlands 
and mudflats, especially where habitats cannot migrate upland/inland, and/or 
where there are inadequate sediment supplies to support accretion.

CCCR Comment CCCR-2: The commenter requests the addition of two references to Section 
2.2.3 that are referenced in the Procedures as sources of information that can help support 
wetland delineation:

· U.S. Army Corps of Engineers. 2008. Regional Supplement to the Corps of Engineers 
89 Wetland Delineation Manual: Arid West Region (Version 2.0). ed. J. S. Wakeley, R. 
W. 90 Lichvar, and C. V. Noble. ERDC/EL TR-08-28. Vicksburg, MS: U.S. Army 
Engineer Research and Development Center.

· U.S. Army Corps of Engineers. 2010. Regional Supplement to the Corps of Engineers 
93 Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region 
(Version 2.0). 94 ed. J. S. Wakeley, R. W. Lichvar, and C. V. Noble. ERDC/EL TR-10-3. 
Vicksburg, MS: U.S. 95 Army Engineer Research and Development Center.

Response to Comment CCCR-2: Since these references are already included in the 
Procedures, and we reference the Procedures in the Basin Plan amendment, it is not 
necessary to list them out separately in the Basin Plan.

CCCR Comment CCCR-3: The commenter suggests the following edit to the first paragraph in 
Section 4.27:

Climate change adversely impacts aquatic habitats within the San Francisco Bay 
Region and their beneficial uses through multiple mechanisms including rising 
sea and groundwater levels, changes in watershed flows of freshwater and 
sediment, more frequent and severe storm surges, floods, and droughts, and 
wetland drowning and downshifting. Efforts to prevent or minimize these impacts 
to the natural and built environment with traditional, static armoring and 
infrastructure such as levees, seawalls, and rock revetments (collectively referred 
to as “grey” infrastructure) can in some circumstances exacerbate erosion, 
flooding, and habitat loss. These risks are especially acute in and near the 
baylands and low-lying areas of the Pacific Ocean shoreline, where climate 
change impacts to watersheds are likely to be compounded by impacts from 
rising sea and groundwater levels.

Response to Comment CCCR-3: The suggested revision is appropriate for clarity and has 
been made.

CCCR Comment CCCR-4: The commenter suggests the following edit to the “Ecotone and 
treated wastewater “horizontal” levees” bullet point on page 3-33 of the Staff Report:
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· Ecotone and treated wastewater “horizontal” levees. These are flood control levees with 
gradually-sloped (typically 15:1 horizontal:vertical or greater) bayward sides that can 
increase the footprint and functions of the estuarine-terrestrial transition zone at the 
landward edge of tidal wetlands. When designed to include subsurface seepage of 
treated wastewater, they are often called “horizontal” levees. Ecotone levees can create 
estuarine-terrestrial transition zones and attenuate wave energy; horizontal levees can 
perform these functions as well as remove pollutants, such as nutrients, metals, and 
contaminants of emerging concern, from treated wastewater, and restore freshwater-
brackish-saline wetland gradients that have largely been lost throughout the region. 
Ecotone and horizontal levees are best-suited for locations where they will be fronted by 
tidal wetlands, both to improve landscape-scale ecological functions and to reduce the 
risk of erosion of the levee toe. They typically require considerable volumes of material 
to construct, and therefore should be built as far landward as feasible to minimize 
settling, and maximize the footprint of in-estuary habitat restoration, and avoid or 
minimize impacts to tidal wetlands bayward of the proposed ecotone levee. Both levee 
types are relatively newer design approaches that should be carefully monitored and, if 
needed, adaptively managed to ensure their long-term resilience and functionality. 
Examples of ecotone levees can be found at the Sears Point Tidal Wetland Restoration 
Project and Hamilton Wetlands Restoration Project. A pilot-scale horizontal levee is in 
operation at the Oro Loma Sanitary District plant in San Lorenzo; full-scale projects are 
currently planned for the Oro Loma facility as well as at the Palo Alto Regional Water 
Quality Control Plant. Design guidance for horizontal levees is currently being developed 
by the San Francisco Estuary Partnership’s Transforming Shorelines Project.

Response to Comment CCCR-4: See response to comment BACWA-1. The suggested 
revision has been made because it makes the language in the BPA more consistent with the 
Procedures. Again, the inclusion of this language does not preclude siting these features in 
locations where they would not be fronted by tidal wetlands; however, projects that propose 
ecotone/horizontal levees in locations where they would not be fronted by tidal wetlands 
usually incorporate nature-based strategies to avoid/minimize levee toe erosion (e.g., 
ongoing efforts at Sears Point).

CCCR Comment CCCR-5: The commenter expresses concerns that the Aquatic Resource 
Type Conversion Framework referenced in Section 4.27 of the BPA may emphasize biodiversity 
and the provision of habitat for rare/special-status species at the expense of habitat that 
supports suites of species, such as resident and migratory waterbirds dependent on salt ponds 
that may not have those designations.

Response to Comment CCCR-5: The Aquatic Resource Type Conversion Framework is 
included in the BPA as an example of a method that can help assess potential trade-offs 
between different types of habitats; its application is not mandatory to permitting decisions. 
The framework emphasizes biodiversity, and proposed projects that would support mosaics 
of habitat types and dependent species (special-status or not) would score highly. The 
framework also emphasizes collaborative restoration visions, such as those developed for 
the region’s salt pond restoration projects that attempt to balance the competing habitats 
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needs of resident and migratory shorebirds and waterfowl with those of tidal wetland fish 
and wildlife.

(7) Coast Action Group (CAG)
CAG Comment CAG-1: The commenter suggests adding language to the BPA on the role of 
climate change in driving changes in water temperature regimes, and the regulatory 
mechanisms to address these changes.

Response to CAG-1: See Response to ACWD-1. Regulatory mechanisms to address the 
effect of climate change on water temperature regimes is outside the scope of this BPA.

CAG Comment CAG-2: The commenter suggests including stronger language about how 
climate impacts occur across the state’s different Regional Water Quality Control Board 
boundaries.

Response to CAG-2: While a worthwhile concern, addressing conditions outside the 
boundary of the San Francisco Bay Region is beyond the authority of the San Francisco Bay 
Regional Water Quality Control Board and accordingly, is outside the scope of this BPA.

(8) Robert Raven
Comment RR-1: The commenter expresses concern about runoff from ranching operations in 
Point Reyes and elsewhere in the Bay Area, the impact of dredging in the Petaluma River, and 
keeping garbage out of the region’s rivers and creeks.

Response to Comment RR-1: The Water Board appreciates the commentor’s concerns, 
but they are outside the scope of the BPA.

(9) Santa Clara Valley Water District (Valley Water)
Valley Water Comment VW-1: The commenter recommends that the BPA include full citations 
and links to resources and tools such as the SF Bay Shoreline Adaptation Atlas, and “a glossary 
of key terms such as ‘operational landscape unit’, ‘landscape-scale’ and ‘nearshore’.”

Response to Comment VW-1: We agree that including a link to the Adaptation Atlas in the 
Basin Plan would provide a helpful resource for applicants and Water Board staff, and is 
consistent with the inclusion of links in the Basin Plan to related resources such as the 
Baylands Ecosystem Habitat Goals reports. We have therefore revised the text in Section 
4.27 to include a link to the Adaptation Atlas. The Basin Plan does not include a glossary of 
key terms, and we do not believe it is necessary to define these terms, which are well-
established in literature such as the Adaptation Atlas and related technical documents.

Valley Water Comment VW-2: The commenter recommends that the BPA include “examples 
of available references and tools to support acceptable levels of analyses, such as how the 
technical references listed in the Staff Report should be used to determine appropriate 
mitigation for impacts to waters of the state.”

Response to Comment VW-2: See response to Comment VW-3, below.
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Valley Water Comment VW-3: The commenter requests that the Water Board develop 
additional, non-regulatory, technical guidance to guide interpretation of the information 
contained in the BPA within the permitting process, specifically:

1) How to assess potential trade-offs between near-term impacts to waters of the state 
(from dredging/fill actions) and future functions/values;

2) How wetland type conversion can benefit waters of the state, offset impacts to waters of 
the state, and meet the requirements of the Basin Plan, California Wetlands 
Conservation Policy, Procedures, and Clean Water Act Section 404(b)(1) guidelines; 

3) The circumstances under which climate adaptation strategies such as ecotone/horizontal 
levees may be consistent with the California Wetlands Conservation Policy

4) Definitions/guidance on what it means for actions to be “practicable” and/or 
“appropriately protective.”

Response to Comment VW-3: The Water Board agrees and plans to work on additional 
non-regulatory technical FAQs on climate change considerations within permitting 
processes that could be helpful to permit applicants and Water Board staff. This could 
include examples of how available references and tools such as the SF Bay Shoreline 
Adaptation Atlas and Wetland Type Conversion Framework could be used in actual and/or 
hypothetical permitting scenarios (see Comment VW-2). The Water Board has received 
similar requests from participants in the Bay Restoration Regulatory Integration Team 
(BRRIT), which includes the Water Board and its partner regulatory agencies (US Army 
Corps of Engineers, US Fish and Wildlife Service, National Marine Fisheries Service, 
California Department of Fish and Wildlife, SF Bay Conservation and Development 
Commission).

PART II: STAFF-INITIATED CHANGES TO THE STAFF REPORT AND PROPOSED BASIN 
PLAN AMENDMENT.

The following staff-initiated changes are made to the Staff Report and proposed Basin Plan 
amendment for additional clarity and are consistent with the overall purpose of the amendment:

1. Page 6-46 of the Staff Report is revised to clarify that even though the proposed Basin 
Plan is not a project under CEQA because it will not cause a direct physical change in 
the environment (or a reasonably foreseeable indirect change), a substitute 
environmental document was nevertheless prepared, as follows:

The Regional Water Board’s water quality control planning program is a 
certified regulatory program (Cal. Code Regs., tit. 14, section 15251, 
subd. (g).). The proposed Basin Plan amendment, however, is not a 
"project" within the meaning of CEQA because it will neither cause a 
direct physical change in the environment, or a reasonably foreseeable 
indirect change. (See Pub. Resources Code, Section 21065; Cal. Code 
Regs., tit. 14, Section 15378.) As a result, the proposed amendment is 
not subject to CEQA. and, thus, this staff report has been prepared in lieu 
of an EIR or negative declaration. (Cal. Code Regs., tit. 14, section 
15251, subd. (g).) Nevertheless, This this staff report and its appendices 



19 Climate Change BPA: Response to Comments June 2022

have been prepared and serve as the substitute environment document 
required for Basin Plan amendments. (Cal. Code Regs., tit. 23, section 
3777.)

2. Question 2 on page 9 of the proposed Basin Plan amendment has been revised to 
clarify that reasonably foreseeable projects (not all potential projects) may be considered 
within the context of a phased adaptation strategy:

Is the proposed project designed as part of a phased adaptation strategy 
that anticipates potential future reasonably foreseeable projects and 
accommodates these projects in a manner that protects future beneficial 
uses of the site and its landscape?
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