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CHAPTER 1
INTRODUCTION

The purpose of this staff wetlands background report is to inform the reader about the nature of
the wetlands and related habitats found in the historic marshlands of the North Bay, why they are
important, their relationship to other areas of habitat value, and their current status.and location.
The report also describes opportunities for wetlands enhancement and restoration in the North Bay,
and some of the implementation programs. This report contains information that should be useful
to local governments, and was developed from existing sources of thorough and well-researched

information regarding wetland resources.

This report, in combination with the other background reports, will give the North Bay
Steering Committee the information necessary to develop findings and policies to protecf wetland
resources in the North Bay, and to manage the range of activities that directly impact the vitality
and functions of these resources. These findings and policies will provide the foundation for the
North Bay Wetlands Protection Plan.

Report Structure

Chapter 2, History of North Bay Wetlands, describes the various eras in the North Bay’s
history, from early European settlement to the rise of manufacturing during World War II, and the
impact of these times on the North Bay wetlands.

Chapter 3, Identifying Wetlands and Related Habitats, discusses the biological characteristics
of wetlands and examines two types of definitions used to evaluate wetlands and related habitat.
This chapter also describes the EcoAtlas, a hew tool that identifies regional habitat and can be used
to develop local policies for land use planning.

Chapter 4, Location of Wetlands and Related Habitats, describes the types and locations of
wetlands and related habitats in the North Bay.

Chapter 5, The Functions and Values of Wetlands and Related Habitats, describes the physical,
ecological, and sociological benefits provided by wetlands in the North Bay region. These include
important functions such as flood protection, shoreline erosion control, water quality
improvement, food and habitat for fish and wildlife, open space, and opportunities for recreation.

Chapter 6, Wetland Restoration and Enhancement in the North Bay, explains the potentiai for
restoration in the diked historic baylands, and briefly describes the various restoration projects
currently taking place in the area. |






created by the San Francisco Bay Wetlands Ecosystem Goals Project!, to identify features not
reflected in the original NWI maps. This habitat typology incorporates the existing topography, or
terrain, of the San Francisco estuary, capturing important details of wetland ecology that are
particular to this region. These details are not currently reflected in the NWI or any national or state
surveys. The final version of the EcoAtlas, to be released in spring 1997, will incorporate the most
recent aerial infrared photography of the Bay, taken during the winter of 1995-1996.

The EcoAtlas has been reviewed for accuracy and completeness by the public and by
representatives of the California Department of Fish and Game, California Department of Water
Resources, and by the US Fish and Wildlife Service. The EcoAtlas represents the most current and
complete inventory of wetlands and related habitat in the North Bay, and is designed to be used for
planning purposes. The EcoAtlas is not intended, however, to substitute for the wetland
_]unsdxctlon determination required for permit decisions.

This report uses a pre~-release version of the EcoAtlas (version 1.0bc), which contained eleven
categories of wetlands and related habitat, four of which distinguish between types of tidal marsh
(one additional category was reserved as "No Data" for the pending classification of certain
features). For the purposes of ihventorying and mapping wetland resources in the North Bay
planning area, BCDC staff consolidated the four tidal marsh classifications into a single category.
The seven other categories of wetlands and related habitat used in this report are identical to those
used in the Atlas.

The wetlands restoration projects data layer was created based upon project plans and maps,
and information from the public ownership data layer mapped for the staff background report on
land use in the North Bay planning area.

The Nichols and Wright Historic Wetlands map was generated for the North Bay Land Use
and Public Ownership report. This map is based on the Nichols and Wright report of 1971, which
maps the former extent of San Francisco Bay marshlands.

3. Data Analysis. The North Bay Wetlands Protection Program applies an on-line GIS as a
planning tool for mapping and analyzing the regional distribution of land use and wetlands data.
This GIS program, available to anyone with Internet access, uses a custom-designed software
program, GRASSLinks. GRASSLinks was developed at the Center for Environmental Design and
Research at the University of California, Berkeley, and is operated by the Center’s Regional
Geographic Information System (REGIS). The GIS data developed for this study, including

1The San Francisco Bay Wetlands Ecosystem Goals Project is an association of wildlife biologists, academics, and
senior agency staff working together to identify the types and amounts of wetlands and related habitat needed to
support natural communities of plants and animals in the San Francisco Estuary (see Chapter 3).
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existing land use, general plan designations and city and county boundaries, can be accessed over
the Internet through REGIS and GRASSLinks.

It should be noted that, although staff worked to make the maps and analysis as accurate as
possible, the data is intended to be used on a regional scale, to provide an overview of the 174-
square mile planning area. Thus, the maps and calculations are not intended to be precise at a site-
specific level.

2 To view the data created for the North Bay, connect to the Internet and open

http://www.regis.berkeley.edu/grasslinks.
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CHAPTER 2
HISTORY OF NORTH BAY WETLANDS

This chapter reviews the history of wetlands in the North Bay planning area, describing the
historical wetland conditions and the pattern of development in the region that shaped the current
distribution of wetlands and related habitats.

Preseﬂlemem

While humans have inhabited the San Francisco Bay-Delta estuary watershed for millennia, it
is only within the past 150 years that our activities have significantly affected the estuary’s water
quality and biological resources. From the inception of the estuary (over 10,000 years ago) until
the gold rush era in the mid-1800’s, the rate of sea-level rise and sedimentation have generally
controlled the distribution and amount of tidal marshes in the estuary (Atwater et al., 1981).
Gradual flooding of the low-lying portions of the estuary created most of the tidal marshes. As sea
level rose, it inundated upland areas and pushed wetland formation inland, and converted some of
the seaward wetlands to tidal mudflats. In general, expanding wetland habitat was the prehistoric
trend, resulting in the creation of the largest tidal wetland area along the entire Pacific Coast (San
Francisco Estuary Project, 1991a).

Historically, northern San Pablo Bay, into which the Petaluma, Sonoma, and Napa rivers and
the Sacramento-San Joaquin Delta drain, was bordered by extensive salt and brackish marshes.
Brackish marshes stretched upstream for several miles from the mouth of the Petaluma and Napa
rivers. Delta-like wetlands formed at the mouths of creeks along the Marin bay front (Dennis and
Marcus, 1984). The Napa Marsh encompéssed approximately 125 square miles, and tidal wetlands
extended roughly 10 miles upstream along the Petaluma River (San Francisco Estuary Project,
1991a). Further inland, the low plains bordering the tidal marshes supported dispersed seasonal
wetlands, and were intersected by riparian habitat along creeks. '

The earliest known inhabitants in the estuary were indigenous peoples. The Coastal Miwok and
the Wintun peoples dwelled on the northern and western shores of San Pablo Bay (Kirkbridge,
1980). This population of hunter-gatherers apparently had negligible impacts on the estuary’s
sustainable resources. They harvested fish, clams, mussels, oysters, waterfowl, and large
mammals; they also produced and traded salt. These native peoples, with their relatively small
population centers and benign technologies, lived within the estuary’s ability to sustain them and
did little to permanently alter their physical environment (San Francisco Estuary Project, 1992; San
Francisco Estuary Institute, 1994).







The conversion of wetlands to farmland was facilitated by the passage of the federal Arkansas
Act of 1850, which transferred to states unsold federal swamp and/or overflowed land. States, in
turn, were permitted to sell these lands to private parties, provided that the funds generated from
the sale were used to ensure that the lands were drained, reclaimed, and put to productive
agricultural use. Of the more than two million acres of land in California that were eventually
designated as swamp or overflow lands, 141,720 acres were sold in the four North Bay counties.’

It was during this reclamation period that the most extensive and direct physical alteration of the
baylands in the North Bay occurred. The construction of levees and dikes around the estuary
enabled the rise of agriculture on surrounding lands, and at the same time, often led to the
conversion of tidal wetlands into seasonal wetlands. The soils around Pablo Bay supported some
cereal grains and row crops, as well as grazing (Josselyn, 1983). Large tracts of historic baylands
near the mouths of Sonoma Creek, the Petaluma River and Novato Creek were reclaimed between
1860 and 1900; the remainder of the baylands reclamation in the North Bay occurred between 1900
and 1950 (San Francisco Estuary Institute, 1994). Lands reclaimed during the first quarter of this
~ century were used either for farming or grazing; those reclaimed during the second quarter have
been used for industrial urban development and for waste disposal (San Francisco Estuary
Institute, 1994).

Rise of Manufacturing

The Second World War induced an era of both population and industrial growth around the
estuary. Thousands of workers flocked to Bay Area industrial and military facilities to support
wartime efforts, including ship building, aircraft deployment, military equipment maintenance and
repair, and military supply. This sudden influx of population stimulated the expansion of
infrastructure and conversion of agricultural lands to industrial and urban land uses.

The Leslie Salt Company (later purchased by Cargill, Inc.) expanded its salt production
operations into the North Bay in 1952, with the purchase and conversion of 17 square miles
(nearly 11,000 acres) of diked agricultural lands to solar evaporation ponds and associated facilities
(Josselyn, 1983). Extracted water from San Pablo Bay was placed in a network of ponds on the
west side of the Napa River to evaporafe; the concentrated salt solution was subsequently pumped
under the Napa River to ponds at Cargill’s salt plant on the east side of the river for crystallization,
harvest and production. Cargill ceased salt production at this site in 1990.

Urban expansion into the historic baylands brought about the construction of housing and

industry, the extension of sewer and power lines, expansion of roadways, development of

"The figures break down as follows for each county: Marin—10,573 acres; Napa—16,179 acres; Solano—95,157
acres; and Sonoma—19,831 acres (SFEP, 1991a). However, these figures are for the entire county, not for the
portion of the county land within the boundaries of the North Bay planning area. '
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CHAPTER 3

IDENTIFYING WETLANDS AND RELATED
HABITAT

The term “Wetlands” refers to wet areas that usually develop between dry land and open
waters; these transitional areas are also sometimes called mudflats, marshes, swamps, fehs, or
bogs. Other wetland types develop inland, such as prairie potholes, seeps, and riparian wetlands
associated with streams. In general, a wetland is land that remains wet long enough to change its
key physical, chemical, and biological elements, which enables it to support specially adapted
vegetation. This chapter describes the biological characteristics of wetlands and describes

represeritative definitions used for specific purposes!, such as delineating wetlands for regulatory -

purposes, or defining wetlands for resource assessment and management purposes. This chapter

compares how these definitions serve land use planning, identifying the strengths and weaknesses
of both from the perspective of policy development and implementation. Finally, this chapter
describes the creation of the San Francisco Estuary Institute’s EcoAtlas, which .maps and classifies
the types of wetlands and related habitats found in the San Francisco Bay Estuary from both a land
use perspective and a resource assessment perspective.

Biological Characteristics of Wetlands

Three major factors characterize a wetland: hydrology,2 substrate or soils, and vegetation. For
a site to be identified as a wetland, it must exhibit specific indicators of wetland conditions for each
of these three factors: (1) its hydrology reflects permanent or seasonal ponding or water saturation;
(2) the soils remain saturated for long periods and show Signs of anaerobic (no oxygen)
conditions; and (3) the dominant vegetation is adapted to live in wet or saturated soil conditions.

Hydrology is the most important of these factors. Without the correct hydrologic conditions,

neither the proper soils or vegetation will develop, and sites that were formerly wetlands will lose

their wetland characteristics. Sites that support wetlands typically are frequently flooded or

ponded, or have permanently or seasonally saturated soils. While water is present for at least part
of the time, the duration, depth, scouring action and seasonal timing of flooding can vary
considerably. Hydrologic analysis of wetlands conditions requires information on three related
conditions: (1) how long the area is saturated and its timing relative to the growing season; (2) the

1A chapter in the next report will describe the existing regulatory structure in greater detail.
? Hydrology refers to the dynamic processes of water within an environment, including the sources, timing, amount
and direction of flow, ‘
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“there is no single, correct, indisputable, ecologically sound definition for wetlands, primarily
because of the diversity of wetlands and because the demarcation between dry and wet
environments lies along a continuum” (Cowardin, et al., 1979). Given this, more effort has been
placed on identifying the biological qualities and relationéhips between diverse wetland habitats and
adjacent areas, rather than attempting to develop a single precise definition of a wetland that could
be applied broadly in all situations. Many believe that defining the upper and lower (or dryer and
wetter) limits of a wetland is generally an arbitrary exercise, because wetlands are part of a
continuous gradient between uplands and open water. This gradient quality presents significant
challenges for resource managers, land use planners, private land holders, and local, state, and
federal government. ' |

Another equally relevant view holds that no single, universally accepted wetland definition has
been developed because the definition depends upon the objectives and area of interest of the user
(Mitsch and Gosselink, 1986). This is especially true when considering the two primary types of
wetland definitions in current use by the leading agencies charged with resource protection.
Generally these types can be categorized as those that address jurisdictional considerations or those
that help to assess resources.

Jurisdictional Definitions

Wetland scientists such as those at the USFWS have developed wetland definitions for
classification, inventory, or research purposes, reflecting a resource assessment perspective. In
contrast, wetlands regulators use definitions to set forth the jurisdictions of agencies with
responsibility for administering and enforcing land use and water quality iaws, and therefore must
have clear and legally binding definitions (Mitsch and Gosselink, 1986).

A jurisdictional definition of a wetland serves a fundamentally different purpose than the
resource assessment definitions subscribed to by the USFWS. Jurisdictional definitions of
wetlands, while based on biological considerations, do not necessarily define wetlands per se;
jurisdictional definitions describe the physical boundary of regulatory authority, such as that held
by the Army Corps of Engineers. '

Jurisdictional definitions significantly influence the level of wetland protection in a given area
because any wetland not meeting a given agency’s definition will not be protected by the agency
under its statute. Additionally, such protection is carried out in a reactive manner, thereby
providing limited planning and resource management value. In practice, for example, a
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The Corps has used this regulatory definition to develop a field method for determining
wetland boundaries®. This method, described in the Corps of Engineers Wetlands Delineation
Manual 9 published in 1987, requires positive indicators for all three factors (hydrology, soils and
vegetation) for a site to be identified as a wetland subject to Corps jurisdiction (except in disturbed
or abnormal circumstances). The Corps’ definition thus does not include those wetland areas from
which vegetation has been altered or removed without disturbing the root system, nor those
wetland areas that naturally do not support vegetation (such as mudflats). The Corps’ definition is
used by agencies and consultants for the purposes of reviewing and approving Section 404 permits
nationwide.

2. UsS. Department of Agriculture. The second federal wetlands definition is used by the U.S.
Department of Agriculture to determine what areas fall under the authority of the Food Security Act
(FSA). Under this statute, a wetland is defined as land that: “(a) has a predominance of hydric
soils; (b) is inundated or saturated by surface or groundwater at a frequency and duration sufficient
to support a prevalence of hydrophytic vegetation ty_piéally adapted for life in saturated soil
conditions; and (c) under normal circumstances does support a prevalence of such vegetation.”
While this definition is very similar to the wetlands definition under the Clean Water Act, the terms
“hydric soil” and “hydrophytic vegetation™ are specifically defined both in the statute and in
regulation for the purposes of carrying out the agricultural programs under the FSA.

Resource Assessment Definitions

Resource assessment definitions are used primarily to guide scientific inquiry, conduct
inventories of natural resources, aid in the acquisition and restoration of wetlands and related
habitat, and to a limited extent, guide activities on publicly held land, or assist in interagency
review of federal/state permitted activities and programs.

These definitions serve a fundamentally different purpose than jurisdictional definitions.
Resource assessment definitions are designed to help capture the value of ecological functions,
habitat characteristics, and interspecies relationships, rather than to provide legal definitions, hence
they are broad in sco'pe, ‘and lend themselves well to describing zones rather than hard and fast
boundaries.

¥ Efforts are underway to delegate Section 404 permitting activities on agricultural lands in the nine Bay Area
-counties from the Corps of Engineers to the Natural Resources Conservation Service. This action is dependent on
the development of regulations by NRCS and subsequent approval of the proposed regulations. The proposed
regulations are tentatively scheduled for review in the summer of 1997. Until the proposed regulations are reviewed
and adopted, the Corps retains jurisdiction.

* This manual is used to identify and delineate wetland boundaries for the purpose of regulation under Section 404 of
the Clean Water Act. ‘
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(2) the substrate is predominantly undrained hydric soil, and (3) the substrate is
nonsoil and is saturated with water or covered by shallow water at some time
during the growing season of each year (Cowardin, et al., 1979).

The USFWS definition, which is broad enough to cover a wide range of wetland types, is
more inclusive than the Corps' definition. It includes wetlands that are not vegetated by
hydrophytes, such as mudflats, and nonsoil habitats such as rocky tidepools. Because of its
broadness, flexibility, and comprehensiveness, this definition is the most widely accepted by
wetland scientists in the United States (Mitsch and Gosselink, 1986).

State and Local Definitions

Some state agencies have developed their own definitions for both resource
assessment/management and regulatory purposes. Most of these state definitions are based upon
the USFWS (Cowardin et al., 1979) definition and classification system. The primary exception is
the State Water Resources Control Board and the Regional Water Quality Control Boards, which
rely upon the Corps’ regulatory definition for projects falling under the Clean Water Act and
generally accept the delineations established by the federal agencies. The other state agencies with
wetland regulatory authority in the San Francisco Bay Area are the San Francisco Bay
Conservation & Development Commission (BCDC) and the California Department of Fish and -
Game (CDFG). The CDFG generally follows a broader definition requiring the presence of only
one of the three factors characterizing a wetland. BCDC’s jurisdiction is geographically defined in
the McAteer—Petris Act, and includes tidal areas, managed wetlands, and salt ponds.

Within the planning area, three local government entities have defined wetlands for planning
purposes. The Cities of Novato, American Canyon, and San Rafael have adopted the Corps’
Jjurisdictional definition of wetlands (although the City of American Canyon works very closely
with the CDFG in order to identify wetlands). The remaining local governments in the North Bay
Planning Area have not adopted a definition of wetlands in their general plans.

Comparison and Analysis of Definitions

As discussed above, wetlands are generally defined to for the purpose of determining
regulatory jurisdiction or to assess natural resources.

Currently, the definition used by the Corps of Engineers is generally acknowledged as being
the method that provides, from a regulatory viewpoint, clear and supportable wetland boundaries,
when initiated under a limited set of circumstances. The primary shortcoming of this definition,
from a planning perspective, is that it cannot be used to capture the transitional nature of wetland
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The Ecosystems Goals Project and the Development of the SFEl ECoAlias

In the early 1980's, the USFWS initiated a nationwide assessment and mapping program to
identify and inVentory the nation’s wetlands, in an effort known as the National Wetlands
Inventory (NWI). This program incorporated a comprehensive classification system of wetlands
and deep water habitats to assist in the research and survey activities conducted under the program.
The classification system, known as the Cowardin system, was derived froma hierarchy of habitat
types that identified ecosystem type, hydrology, vegetative cover, and substrate. The mapping
process relied on the use of infrared aerial photography,!0 photo interpretation and limited field
checking. This mapping method was assessed by the National Research Council in 1995, which
found that “Wetland delineation on NWI maps is generally accurate [in] areas where there is an
abrupt change in hydrology, soil, or vegetation at the wetland boundary.” However, in the absence
of these abrupt changes, NWI maps tend to be less inclusive of wetlands nationally than detailed
site specific maps. Nonetheless, the NWI maps have proven to be a useful source of information to
local agencies in determining the location of wetlands and to assist in jurisdictional delineations.

Recently, in the Bay Area, the wetlands mapping program has been carried a significant step
further through the development of a regional habitat typology, based on the Cowardin system,
and the use of geographic information system (GIS) technology. The San Francisco Bay Area
Wetlands Ecosystem Goals Project (Goals Project) has brought together the region’s scientific and
academic community in the development of an atlas of wetland types and related habitat around San
Francisco Bay. This atlas, called the Bay Area EcoAtlas, incorporates a habitat typology that
reflects regiohal land use qualities and the accompanying patterns of wetland related habitat, or
regional ecology, and is designed for resource assessment and local/regional planning use. The
current version of the EcoAtlas represents the product of over three years of intensive work, and
reflects the efforts of over 100 scientists, academics, and volunteers in verifying the accuracy and
guiding the design of the atlas for local and regional wetland habitat planning purposes.

The development of the EcoAtlas has been guided by two processes; the development of a
habitat typology that presents a clear and relevant view of the estuary, and the development of a
mapping program that shows the distribution of this habitat, using a flexible format that can be
refined over time. |

The Goals Project has undertaken the task of devising the habitat typology. The Goals Project
was initiated to identify regional habitat goals, in support of the planning recommendations

* The flights in the Bay Area occurred in April 1985 at approximately mean high tide and, the initial mapping scale
was 1:58000.
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area. An early draft map can be viewed online over the Internet at the REGIS GIS (see the
Mapping section in the Introduction to this report). Appendix A also features a series of views
from the pre-release version of the EcoAtlas at an intermediate scale of 1 : 48000.

As mentioned above, the EcoAtlas has been created in a digital format that can be manipulated
and displayed using geographic information system software. A GIS allows users to store,
manage, analyze and display spatially arranged data in great detail and quantity, and is a tool of
growing importance in the analysis and management of general land use planning and the
development of policy. '

The pre-release version of the EcoAtlas depicts the distribution and abundance of twelve types
of wetland and wetland related habitats. The following section explains each of the habitat
definitions that apply to the North Bay. These habitats can be classified into two main groups, tidal
wetlands (those influenced by the tides) and diked baylands (former tidal wetlands which were
diked and removed from tidal influence). Types of diked habitat include diked grazed baylands,
diked managed wetlands, diked waters, diked farmed baylands, and former salt evaporators.
Types of tidal wetlands include tidal marsh, tidal mudflats, and tidal waters. For the purposes of
this report, SFEI’s five categories of tidal marsh were combined into a single category of tidal
marsh.

Diked Bayland Habitat Types

Diked baylands are former tidelands that have been isolated from tidal action through the
construction of levees or dikes. In some places, seasonal wetlands appear; in other areas, favorable
wildlife habitat is created by the collection of water or saturated soil. Usually, seasonal wetland
areas were formerly intertidal mudflats or tidal marsh before being diked off from tidal influence;
the resulting decomposition of organic matter and loss of sedimentation have lowered the tidal
elevations of these diked areas below sea level. '

Wetlands found in the diked baylands provvide complimentary habitat between remaining
natural tidelands and upland areas, and provide protected corridors for wildlife movement in and
out of wetland areas. Wildlife seek refuge in the baylands during high tides and storms. Diked
baylands and wetlands also buffer land areas from storms and erosion and provide open space and

recreation opportunities for Bay Area residents (SFEP, 1992b). |

Diked baylands includes the following five categories: diked managed wetlands, former salt
evaporators, diked farmed baylands, diked grazed baylands, and diked waters.
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Most farmed baylands are former tidal, brackish or freshwater marshes that could support
wetland vegetation were they not actively farmed (SFEP, 1991a). The majority of the diked farmed
baylands in the North Bay support oat hay production and require extensive networks of levees,
ditches and pumps to prevent flooding and manage groundwater and salt levels (SFEI, 1994).
Wetland vegetation typically occurs in the drainage and irrigation channels, and in low-lying areas
that seasonally flood (SFEP, 1991a). Farmed baylands can provide resting areas for migratory
shorebirds and waterfowl. Historical farming practices that left oat hay stubble in the field after
harvest and allowed ponding in the late summer and early fall attracted migratory waterfowl such
as dabbling ducks and Canada geese (SFEIL, 1994).

5. Former Salt Evaporators. Former salt evaporators are diked areas adjacent to the Bay that
were historically used for salt production through solar evaporation. Salinity levels vary greatly in
salt ponds, ranging from that of open tidal water to highly concentrated, saturated brines. The
bottoms of the crystallizer ponds are extremely saline and are covered with layers of precipitates
which have prevented the ponds from leaching. The habitat value of these former salt ponds
depends upon the salinity level, the depth, and the availability of food and cover. Ponds with low
* to intermediate salinity levels (usually the former intake ponds and crystallizers) tend to support the
greatest diversity of invertebrates, fish and waterbirds (Josselyn, et al., 1994). Former salt
evaporators provide significant roosting, resting and nesting habitat for both migratory and resident
birds, including terns, gulls, grebes, pelicans, cormorants, and herons. They also offer habitat for
a number of rare or endangered species. Some scientists suggest that birds may supplement their
diet by feeding in salt ponds, and/or that the ponds provide important alternative foraging habitat
during high tides (SFEP, 1992b).

Tidal Wetland Habitat Types

Within the San Francisco Bay estuary, there are several types of wetlands that are influenced
by salt water from the ocean and subject to the ebb and flood of the tides. The salinity levels (i.e.,
the mixture of freshwater and salt water) of these wetlands depends, in large part, upon their
location. Tidal flow provides the twice daily exchange of water for the revitalization of adjoining
salt marshes and, in turn, transports nutrients, other foods, and organisms from the marshlands
into open water habitat. Moreover, tidal open water prdvides a significant stabilizing effect on the
climate of the Bay Area. For the purposes of this report, tidal wetlands includes tidal waters, tidal
mudflats and tidal marsh categories.
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North of the Novato Creek watershed, across Atherton Avenue and Pinheiro Ridge, additional
diked managed wetlands include the CDFG Rush Creek Unit, the Marin County Open Space
District Cemetery Marsh, and privately held lands north of the Bahia development and south of the
tidal marsh in Black John Slough. A small site within the Redwood Sanitary landfill is also
considered diked managed wetlands.

In the center of the planning area, the diked managed wetlands are dominated by 't,he USFWS
Cullinan Ranch portion of the San Pablo Bay National Wildlife Refuge. Other Refuge lands within
this category include Lower Tubbs Island at the mouth of Tolay Creek. Other diked managed
wetlands include the majority of the privately held duck clubs in the Sonoma Creek and Napa
Slough system and the State Lands Commission parcel just east of the Highway 37 bridge over
Sonoma Creek. The remainder of the diked managed wetlands in the center of the planning area are
scattered along the fringes of the diked historic baylands and include privately held wetlands west
of Sonoma Creek, wetlands owned by the Sonoma County Water Agency and managed by CDFG
in the Ringstrom Bay Unit, and wetlands in CDFG’s Huichica Creek Unit. The Napa County

Flood Control District also owns some diked managed wetlands just north of Edgerly Island, and

additional privately held diked managed wetlands are north of the Huichica Creek Unit between the
Southern Pacific Railroad tracks and Milton Road.

Bull Island and the diked managed wetlands immediately west of the Napa Sanitation waste |
water storage ponds form the northern extent of the diked managed wetlands in the planning area.
The next area of diked managed wetlands east of the Napa River occur south of the Cargill salt
production facility and west of the City of American Canyon. These wetlands, which surround the
American Landfill and the City of American Canyon waste water storage ponds, are located, in
part, on the CDFG American Canyon Unit and land owned by the Port of Oakland. North Slough
meanders through both parcels. Lastly, in Vallejo, the White Slough lagoons south of Highway
37, portions of River Park, and several dredged material disposal ponds on Mare Island are also
considered diked managed wetlands.

3. Diked Waters. Diked waters include Pacheco Pond, some Novato Sanitary District lands,
Bahia, Redwood Landfill settling basin, agricultural stock ponds adjacent to Petaluma Marsh, part
of Edgerly Island, the eastern portion of the Cargill property, River Park, and the Mare Island
dredged material disposal ponds. Diked waters are shown on Figure 3 in light brown, and total
approximately 860 acres. | |

4. Former Salt Evaporators. The former Cargill salt evaporators, consisting of 8,610 acres,
are divided into two categories for the purpose of this discussion: (1) former salt ponds now
owned by CDFG (west of the Napa River), and (2) the former salt production facility still owned
by Cargill (east of the Napa River). Figure 3 shows all the salt evaporators in light blue. -
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tidal lagoon, is located adjacent to the mouth of Tolay-Creek in southern Sonoma County. Tidal

waters are displayed in dark blue on Figure 3.






CHAPTER 5

THE FUNCTIONS OF WETLANDS AND RELATED
HABITATS |

Wetlands in the North Bay region serve several important ecological and public purposes in
addition to their primary uses, such as agriculture production. Wetlands alter and control flood
flows, recharge groundwater, maintain stream flows, reduce and prevent shoreline erosion, and '
filter surface runoff from surrounding lands, thus improving water quality. They also are critical
habitat for the region’s fish and wildlife populations, serve as a primary link in the ecosystem’s
food chain, ensure the continued diversity of regional plant and animal communities, and are an
essential feeding and resting place for migratory birds on the Pacific Flyway. Finally, wetlands
provide the opportunity for a variety of recreational and educational activities and serve as a relief
to the urbanized San Francisco Bay Area. The many benefits of wetlands are discussed below, as
are the special functions of diked baylands, inter-related transition zones, and upland buffer areas.

Wetlands Functions

1. Fish and Wildlife Habitat. Wetlands offer food and habitat for many fish, invertebrate, and
wildlife populations. Some species spend their entire lives in wetlands, while others use wetlands
primarily for reproduction and as nurseries. Over 300 types of fish and wildlife species breed,
feed, and rest in the San Francisco Bay estuary wetlands. Populations of clams, worms, and other
invertebrates thrive in mudflats, and fish and crabs use shallow waters as nursery grounds (SFEP,
1992c). The tidal and diked seasonal wetlands found in the San Francisco Bay estuary are vital
habitats that sustain nﬁgrating waterfowl and shorebirds along the Pacific Flyway, species that
winter over in the area, and resident species that remain in the area throughout the year; Without
the wetlands of this estuary, which is the largest on the west coast, many species that migrate
between countries would not survive. Instantaneous counts, or counts done as a snapshot in time,
revealed that nearly one million waterfowl and one million shorebirds depended upon the estuary’s
open water and wetland habitats at certain times of the year (SFEP, 1994a). Many .of the estuary’s
rare or endangered ‘species are dependent upon or live only in wetlands. Wetlands in the North Bay
support the following threatened or endangered species: the California clapper rail, salt marsh
harvest mouse, California least tern, Aleutian Canada goose, and the ‘Califomia brown pelican
(SFEI, 1994).

Wetlands are also important spawning and nursery grounds for many estuarine fish. The
productivity of the Bay’s tidal marshes is among the highest of any natural ecosystem. Through
photosynthesis, wetland plants convert sunlight into plant material or biomass that feeds a variety
of animal populations within a complex food chain. Wetland vegetation creates detritus—decaying
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4. Erosion Control. Wetlands located along waterway shorelines help prevent erosion caused
by surface runoff, tidal and current action, and waves. Wetland vegetation helps reduce erosion by
absorbing and damping wave and current energy, binding the soil with their roots (thereby
increasing its stability), and by slowing the speed of passing water which encourages the
deposition of suspended-sédiment. Planting vegetation to reduce shoreline erosion has been
successful in parts of the nation, but has only been tried on an experimental basis in the Bay
(SFEP, 1992a). | |

5. Recreation and Open Space. The shoreline along San Pablo Bay, in addition to
providing some of the Bay Area’s most important wildlife habitat, also offers exceptional
recreation opportunities. The many waterways in this area—including the Napa River, its snaking
sloughs, Sonoma and Tolay creeks, and the Petaluma River—link wildlife and the human
population to the Bay. The area’s tidal wetlands and diked baylands help to maintain diminishing
open space in the Bay Area, and also offer a place for recreation, such as hiking, biking, hunting,
bird watching, fishing, boating, photography, and picnicking. Hunting opportunities are available
in the shallow waters of San Pablo Bay and the tidal sloughs of the Petaluma River, the Napa and
Sonoma marshes, and on privately-owned managed wetlands (SFEP, 1991a). However, the
increased recreational use of wetland areas has raised concerns about the potential adverse impacts
of these activities on wildlife.

Functions of North Bay Diked Bc:ylc:ndsl

Diked baylands provide all of the functions discussed above. Functions provided by diked
baylands in the North Bay compliment those served by tidal wetlands, and are necessary to support
species traveling the Pacific Flyway.

Diked baylands functions and characteristics differ from tidal wetlands. For example, diking
areas from tidal action blocks both tidal exchange and freshwater drainage between the marsh and
" the Bay, thus making some diked areas effective at trapping seasonal,fain fall and flood water and
removing pollutants. At the same time, some diked areas also accumulate salts because of the lack
of periodic flushing. If the site also has poorly drained soils, the salts can inhibit Qegetation
growth. Some areas remain flooded through the wet seasons and become totally dry in the summer
and early fall, resulting in populations of only those plant species that can survive these conditions.

Diked baylands can also be very acidic, which can also influence plant growth. Furthermore,
these diked lands have often subsided below the natural land elevation. This subsidence can cause
the soils to compact, thus influencing the function of the wetland. Elevation changes such as
subsidence can sometimes create distinct wetland micro-environments which support different

" All information for this section comes from Ecological Values of Diked Historic Baylands by Madrone Associates
et al., 1983.
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The transition zone is inextricably linked to the wetlands and is an essential area for wetland-
related plant and animal life (BCDC, 1976). Therefore, the transition zone should be considered
and treated as part of the wetlands ecological system.

Functions of the Buffer Areas

While transition zones are a unique habitat type, buffers are a management concept. Many cities
and counties require buffers, or undeveloped areas, to separate a project from a wetland or related
habitat. A buffer is an area established adjacent to a transition zone and/or wetland to reduce the
adverse impacts of surrounding land use activities. Buffers separate transition zones/wetlands from
developed uplands.

Buffers protect wetlands from adverse impacts by moderating the effects of storm water
runoff, including stabilizing the soil to prevent erosion, filtering harmful substances, and
moderating water level fluctuations (Washington State Dept. of Ecology, 1992). Because of the
critical link between wetlands and the surrounding lands, efforts to protect wetlands must attempt
to reduce the impact of activities within the watershed (particularly within adjacent uplands and
tributary waterways) on the quality and function of a wetland habitat, as well as address impacts of
activities occurring directly within the wetland areas. Therefore, buffer zones are an essential
element of a North Bay wetland protection program.

Buffer areas reduce noise and glare, intercept and trap sedimentation and harmful nutrients
(thus keeping them from reaching wetlands), reduce direct human disturbance that can result from
dumped debris, cut vegetation, and trampling; and provide visual separation (Washington State
Dept. of Ecology, 1992). Thus, incorporating a wetland buffer into wetland protection efforts can
be an effective method for minimizing the effects of urban encroachment and other uses that can
adversely impact wetlands. N '

v The minimum size of the buffer can vary depending on its intended use and on site-specific
" conditions. Studies indicate that the buffer’s function is directly related to the width of the buffer.
For example, in order to prevent direct human encroachment, buffers of 50 to 150 feet are
necessary. In order to provide effective water quality functions, the buffers should be 100 feet or
greater. Studies in the state of Washington indicate that adequate wildlife buffers need 100 to 300
feet or more, depending on the area and the significance of the wildlife (Washington State Dept. of
Ecology, 1992).

Corridors and Their Functions

Many resident wildlife migrate locally within the Bay region during diurnal movements or in
various seasons or stages of their life cycles. Access to traditional breeding, feeding, or wintering
grounds may be interrupted by expanding urban development, in the absence of a transition zone.
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CHAPTER 6 |
WETLANDS RESTORATION AND ENHANCEMENT

‘This chapter discusses the restoration potential for wetlands in the North Bay, briefly describes
some of the current or proposed wetland projects within the North Bay planning area, and
summarizes some of the assistance and coordination needed to successfully carry out restoration
projects.

Both state and federal wetlands policies have embraced the concept of no overall net loss of
existing wetlands as an interim goal, and in the long—term endorse increasing the quantity and
quality of wetlands. This set of goals evolved from the recommendations from the National
Wetlands Policy Forum in 1988. Both President Clinton and Governor Wilson used these interim
and long-term goals as a foundation for their respective wetlands policies released in 1993. The
San Francisco Estuary Project’s 1993 Comprehensive Conservation and Management Plan also
espouses these goals. Furthermore, the San Francisco Bay Conservation and Development
‘Commission’s San Francisco Bay Plan policies on marshes and mudflats call for restoration of
former marshes when possible through removal of existing dikes, creation of new marshes
through use of dredged materials, and improving the quality of existing marshes whenever
possible (San Francisco Bay Conservation and Development Commission, 1969, as amended).
Wetlands creation, restoration, and enhancement projects are key to attaining these regional goals

and policies.

For the purposes of this discussion, wetland restoration refers to those activities that involve
restoring wetland conditions to an area that was formerly a wetland but that currently does not
- support wetland vegetation, or restoring a wetland that was originally converted from one type to
another, back to its original condition (for example, from a diked salt pond to a tidal marsh).
Wetland enhancement refers to those activities or projects that will alter existing wetland areas to
improve certain wetland values, but will not change the wetland type. Finally, wetland creation
refers to the conversion of a non-wetland area into a wetland. ’

Projects that restore former wetlands, enhance degraded wetlands, or create new wetlands
often occur as a result of mitigation required to offset wetlands losses caused by dévelopment
projects. These mitigation projects, developed pursuant to conditions attached to a state, federal, or
local permit, are one of the primary means of attaining the interim goal of no overall net loss of
existing wetland resources, while allowing property development to occur.

However, wetland restoration and enhancement projects undertaken thus far in the North Bay
have not resulted solely from regulatory program requirements for mitigation. Many public and
private entities have initiated projects, independent of any development activities or regulatory
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with an estimated net increase of 289 acres (SFEP, '199la).. All of the net increase in tidal marsh
habitat resulted from the conversion of diked wetlands.

For the most part, wetland projects in the North Bay focus on improving fish and wildlife
habitat. Some projects have targeted specific species (such as the endangered salt marsh harvest
mouse or the California clapper rail), while others strive to create wetland habitat that will
ultimately host a variety of species. While the majority of the projects aim to produce some form of
tidal marsh habitat, a few of the proposals target the creation or enhancement of seasonal wetlands. -

The diked historic baylands could be used as flood plains for riverine flood waters, providing
non-structural flood protection measures for upstream property. This possibility is currently being
studied on behalf of the Corps of Engineers, as part of the Napa River Flood Control Project for
the City of Napa and as part of the Corps’ Napa River Marsh study. '

The following list describes existing and proposed wetlands projects within the North Bay
planning area (for the purposes of this report, projects smaller than 2.5 acres have been omitted).
Four restoration projects have already occurred, and 16 projects are either in the planning phase or
under consideration. As shown in Figure 6, most of these projects are immediately adjacent to the
Bay.

Existing Wetland Projects

1. Sonoma Baylands. This 322-acre parcel was acquired by the Sonoma Land Trust as part
of an 830-acre acquisition (that also included the Leonard Ranch and North Parcel sites described
below). This site is located south and west of the intersection of Lakeville Highway and Highway
37 in Sonoma County. This property, once tidal marsh, was diked off from tidal action in the
1920s and converted to agricultural uses—specifically oat hay production. In conjunction with the

- Corps, the State Coastal Conservancy, who now owns the property, is carrying out a tidal marsh

restoration project using dredged material from the Port of Oakland harbor deepening project to
restore elevations to enable the growth of tidal marsh vegetation. This restoration project generated
some controversy over the loss of approximately 56 acres of seasonal wetlands due to the tidal
marsh restoration. The levee was breached in January, 1996, and the first annual monitoring report
was released in August. The report stated that the channel in the 29-acre pilot unit has deepened
and broadened, and exhibited other signs of increasing tidal exchange.

2. Petaluma Marsh/Sonoma Lland Trust. Tidal restoration on this 46-acre parcel is
sponsored by the Sonoma Land Trust. The levee was breached in August, 1994.

3. State Lands Commission. In 1995, a portion of the former Leslie Salt property south of
Skaggs Island was restored to muted (regulated) tidal marsh by the State Lands Commission.


















in the Schellville area. Approximately 700 acres of privately owned property on Camp 2 Island
(currently used for oat hay production and pasture) will be acquired and added to the 175-acre
Wingo Unit owned by DFG to create a flood bypass area along the lower reaches of Sonoma
Creek. The majority of these lands are diked historic baylands that were once an integral
component of the Sonoma Creek watershed and San Pablo Bay. The entire parcel will then be
managed for flood control and wildlife purposes. :

Implementation of Restoration Projects

Wetland restoration, enhancement or creation projects are a way to compensate for some of the
historic loss and conversion of wetland habitats. Given the restoration potential of the North Bay,
such projects represent a unique opportunity to greatly enhance and expand wetlands in the San
Francisco Bay Estuary. This section discusses methods for evaluating wetlands, as well as some
of the constraints or difficulties facing a potential project sponsor who wishes to undertake and
- complete a successful restoration project. It also highlights some of the ongoing regional efforts to
improve the scientific understanding and promote better coordination of the various restoration
activities of both public and private parties. '

Systems for Evaluating Wetlands

A wide range of wetlands exist in the North Bay, from small seasonal wetlands to extensive
tidal marshes. Agencies and organizations involved in wetland protection and restoration efforts
have limited funds, and therefore, face the challenging task of determining which wetlands should
be restored or enhanced first. When deciding which wetlands to restore or »enhanqe, the nature of
the threat to the wetlands and the existence of a willing seller are two primary factors that must be
considered. Other factors, such as the location and cost of the land, its development potential, its
ability to perform functions such as flood control, neighboring land uses, and the ecological value
of the site (in terms of biodiversity, position in the landscape, scarcity, and other criteria) must also
be evaluated. ’

Fortunately, various systems for evaluating wetlands exist, and their application depends on
what type of use is proposed for the wetlands, or which values are to be protected. For example, to
select wetlands restoration sites that would use dredged material, a useful evaluation system would
select those wetlands with appropriate ecological, engineering, and social criteria (such as ponding
- complexity, fill capacity, and potential land use conflicts) (Gahagan and Bryant, 1996).

A method called the Wetland Functional Assessment, or FHWA Method (for Federal Highway
Administration), uses extensive literature review, including large volumes of quantitative data, to
build a series of evaluation algorithms that represent wetland functions. These algorithms are used
to rank wetlands as high, moderate, or low for a specific function or value (such as flood control).
Another method developed in 1991, called WET (Wetland Evaluation Technique) 2.0, uses models
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CHAPTER 7
PRELIMINARY FINDINGS AND POLICIES

Findings

1.

Historically, northern San Pablo Bay was bordered by extensive tidal marshes covering an
estimated 66,000 acres. Brackish marshes stretch upstream for several miles from the mouth
of the Petaluma and Napa Rivers, and delta-like salt marshes formed at the mouth of creeks
along the Marin bayfront. Inland, the low plains bordering the tidal marshes supported
dispersed seasonal wetlands and were intersected by riparian habitat along tributary
waterways (pp. 5 and 10).

Beginning in the late 1800s, levees and dikes-were constructed across the North Bay tidal
marshlands and along the rivers and creeks, separating the land from tidal action. The lands
were drained and reclaimed primarily for agriculture and some were filled for urban uses.
Approximately 49,000 acres of historic tidal water and marshlands in the North Bay have
been diked; however about 17,000 acres remain subject to the daily ebb and flow of the tide
(pp. 6-10).

“Wetlands™ are wet areas that usually develop between dry land and open waters. These
transitional areas are sometimes called mudflats and marshes. Other wetland types develop
inland, such as seasonal wetlands that form during the rainy season, and riparian wetlands
associated with streams and other waterways (p. 11).

Wetlands have been classified and identified using a variety of approaches. In the North Bay,
the most widely followed classification and identification systems range from the relatively
narrow definition used by the U.S. Army Corps of Engineers for its regulatory
responsibilities under Section 404 of the federal Clean Water Act, to a broader identification
system employed by the U.S. Fish and Wildlife Service, referred to as the Cowardin system,
which is used to classify and study wetlands and related habitats. The Corps delineation
system normally requires the positive identification of three factors—hydrology, soils, and
vegetation—for an area to be found to be a wetland. Under the Cowardin system, only one
of the three indicators is required for an area to be found a wetland. HoweVer, no single,
universally accepted wetland definition has been developed because the definition depends
upon the objectives of and area of interest of the user (pp 12-17).

2 .
a. Jurisdictional wetland determinations under Section 404 of the Clean Water Act, which
are precise delineations carried out on a project or site-by-site basis, generally remain in
effect for only two to three years. Because of the relatively narrow definition of
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cycle. In addition, many species of birds depend on tidal water for feeding and resting
(p. 25).

Tidal mudflats are inundated and exposed twice daily by the tides. Mudflats support
diverse communities of benthic invertebrates and fish and wildlife species. Bottom
feeding fish feed on organisms that dwell on and under the surface of the mud at high
tide and shorebirds forage on the organisms in the mud during low tides (p. 25).

Tidal marsh develops at the interface between upland areas and vtid'él waters. Tidal

_ marshes in the North Bay include salt marshes and brackish marshes. Tidal salt marsh

is found along San Pablo Bay and the lower reaches of its tributaries; brackish marsh
occurs where there is substantial fresh water influence, such as along the Petaluma and
Napa Rivers and tributary streams. Tidal marshes are among the most productive
ecosystems in the world and support a diverse assemblage of terrestrial and aquatic life,
including several threatened and endangered species such as the salt marsh harvest
mouse, California clapper rail, and California black rail. Shorebirds seek refuge in tidal
marshes during high tides, when their preferred feeding areas in tidal mudflats are
inundated. Tidal marshes also provide important wintering habitat for migratory

- shorebirds and waterfow] (p. 24).

Tidal marshes also enhance North Bay water quality by: (1) reducing water velocity,
causing sediments to be deposited, thus reducing turbidity; (2) retaining and
assimilating pollutants, and (3) converting some pollutants to less harmful forms (pp.
24-25). | |

Diked Baylands are former tidal marshes and tidal waters that have been isolated from the
direct action of the tides through the construction of levees and dikes. Diked baylands in the
North Bay include diked farmed and grazed baylands, former salt evapofatorsv (ponds), diked
managed wetlands and diked waters (ponds) and are shown on Figure 3, Wetlands and
Related Habitats (p. 21). ‘ | S

a.

Diked farmed and grazed baylands are used principally for dry land farming to grow
primarily oat hay, and for pasture for cattle grazing. Due to soil consolidation,
subsidence, and wind erosion, the elevation of much of the farmed and grazed diked
baylands is lower than adjacent tidal waters. Wetlands occur in the diked farmed and
grazed baylands in drainage and irrigation ditches and areas that are seasonally ponded
during some portion of the rainy season. The location, duration, and extent of seasonal
wetlands is generally dependent on the amount and period of annual rainfall and can
change from year-to-year (pp. 22-23).
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13.

14.

15.

variety of migratory waterfowl, shorebirds, and endangered wildlife species and the open,
flat expanse provides a transitional corridor between upland habitats and San Pablo Bay
tidelands (pp. 37-38, 40-42, 43-44).

The tidal wetlands and diked baylands in the North Bay are prime sites for wetland
enhancement and restoration projects because of (a) their former status as tidal wetlands, (2)
low-lying elevation, and (3) location in a vast complex of wetland habitat types (pp. 46-55).

The San Francisco Bay Area Wetlands Ecosystem Goals Project will identify the types,
amounts, and distribution of wetlands and related habitats needed to sustain the desired mix
of wetland plant and animal communities around San Francisco Bay (p. 58).

The shoreline of San Pablo Bay, its interlacing sloughs, and tributary waterways such as
Napa and Petaluma Rivers, and the vast extent of diked baylands help to maintain
diminishing open space in the Bay Area. These areas also provide recreational opportunities
for hiking, bicycling, hunting, bird watching, fishing, boating, photography, and picnicking
(p. 39). ’ ’

Policies

1.

The vast complex of tidal waters, mudflats and marshes and diked waters, former salt
evaporators, managed wetlands, and farmed and grazed baylands provides a unique diversity
and union of wetland-related habitats that should be maintained and enhanced wherever
possible to retain this natural resource of regional and statewide importance. The EcoAtlas
depicts these areas, shown in a preliminary version on Figure 3, Wetlands and Related
Habitats.

The final San Francisco Bay Estuary Institute’s EcoAtlas should be used by the local
governments and the San Francisco Bay Conservation and Development Commission to
identify tidally influenced wetlands and related habitat resource areas. The North Bay portion
of the EcoAtlas should be carefully reviewed by each of the North Bay jurisdictions and
refined where needed before it is made final. A systematic review process of the EcoAtlas
and the Goals Project ecosystem goals should be developed that allows for participation and
input from the North Bay local governments to assure that the EcoAtlas and the ecosystem
goals have the latest and best scientific and land use information.

The local governments and the San Francisco Bay Conservation and Development
Commission should require, as a condition of permits for projects adjacent to tidal and diked
historic baylands, the us of transition and buffer zones, consistent with the project. When
proposed projects are adjacent to tidal wetlands, an environmental analysis should be carried
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ACRONYMS & ABBREVIATIONS

ADID - Advanced Identification

BCDC - San Francisco Bay Conservation and Development Commission
- CCMP - Comprehensive Conservation and Management Plan
CDFG - California Department of Fish and Game

CEDR - Center for Environmental Design and Research
CEQA - California Environmental Quality Act

Comps - U.S. Army Corps of Engineers

CWA - Clean Water Act |

EA - Environmental Assessment

EIR - Environmental Impact Report

EIS - Environmental Impact Statement

EPA - U.S. Environmental Protection Agency

FONSI - Finding of No Significant Impact

FSA - Food Security Act

FWCA - Federal Wildlife Coordination Act

GIS - Geographic Information System

GRASS - Geographic Resources Analysis Support System
'MOA - Memorandum of Agreement

MOU - Memorandum of Understanding

NBWPP - North Bay Wetlands Protection Program

NEPA - National Environmental Policy Act

NMFS - National Marine Fisheries Service

NRCS - National Resources Conservation Service

Regional Board - San Francisco Bay Regional Water Quality Control Board
REGIS - Research Program in Environmental Planning and Geographic Information Systems
RHA - River and Harbors Act

SAP - Special Area Plan

SAMP - Special Area Management Plan

SCC - State Coastal Conservancy

SFEl - San Francisco Estuary Institute

SFEP - San Francisco Estuary Project

SSLC - State Lands Commission

State Board - State Water Resources Control Board
UCB - University of California Berkeley

USFWS - United States Fish and Wildlife Service
WET - Wetlands Evaluation Techniq{le







APPENDIX A |
1 : 48000 Scale View of the EcoAtlas

At the request of the North Bay Steering Committee and the public, a more detailed series of
views of the information contained in the EcoAtlas are included in this appendix.

BCDC staff obtained a copy of the EcoAtlas by special arrangement with SFEI for preview
purposes. This version, 1.0bc, is an early draft that does not reflect the changes that have occurred
in the habitat typology or the habitat boundaries as a result of peer and public review since 1995. A
new version is being refined and will be available in the next few months, at which point staff will
obtain and present the revised EcoAtlas to the Committee and public for review and comment.

These views of the EcoAtlas are included in this report to demonstrate the level of detailed
information contained in the EcoAtlas. In this case, an intermediate scale of 1 : 48000 was chosen
to preserve the overall view of adjacent features; however, larger and smaller scale representations
can be generated. The exact location of features depicted within these particular 1 : 48000 scale
views are not being presented for adoption or acceptance by the North Bay Wetlands Steering
Committee; they are for illustration only. '

The shaded and patterned areas shown in these views reflect the early version of the habitat
classifications created by the SF Bay Wetlands Ecosystems Goals Project. The physmal
characteristics of these habitat types are defined as follows: '

"Open Water" consists of the uppermost 12 inches of the water column of channels and
surface waters with less than 10% cover of emergent plant growth (see important
disclaimers, below).

"Tidal Flat" (intertidal flat) consists of habitat areas that mostly occur between the Mean
Tide Level tidal datum and the Mean Lower Low Water tidal datum, and that support -
areas of less than 10% cover of vascular vegetation, other than eelgrass. These flats
may be further characterized as being comprised mostly of rock, shell, mud, or sand.’

"Tidal Marsh" consists of habitat areas that support at least 10% cover of vascular
vegetation and can be further categorized as being subject to muted tidal action; or free
tidal action in relationship to tidal datum (i.e. High Tidal, Medium Tidal, or Low Tidal
Marsh).

"Diked Farmed Bayland" consists of habitat areas that are actively managed for some form
of agricultural yield.

"Diked Grazed Bayland" consists of habitat areas that are actively managed for some form
of agricultural yield.

"Diked Managed Wetland" consists of habitat areas where the distribution of surface water
is controlled to support a natural community of plants and animals.






the approximate location of adjacent features, a smaller scale view, such as the views presented,-
may be appropriate, depending on the users area of interest.

SFEI has secured copyrights to the Bay Area EcoAtlas, in order to maintain the integrity of the
atlas (by preventing others from creating counterfeit facsimiles) as a common picture for Bay Area
regional planning. Commercial distribution, or redistribution, unless authorized in writing, is
expressly prohibited by San Francisco Estuary Institute.

Important Disclaimers

The views contained herein are derived from a early draft version of the EcoAtlas (version
1.0bc) and represent a work in progress. These features contained in these specific views do not
show jurisdictionally delineated wetland boundaries, official boundaries of farmland or other land
uses, legally accessible public roads or public access routes, or other official boundaries. The
content of these specific diagrams should not be used for navigation, transportation, or public
access.

The Future Release Version EcoAtlas (1.1)

The next version of the EcoAtlas will contain the following features:

Historical Data
Low Tide Line | Tidal Mudflat
Tidal Marsh - : Tidal Marsh Pannes
Upland/Bay Shoreline | Seeps and Wet Soils
Sandy Beaches Tidal Lagoons
Rivers and Creeks | Wet Fans, springs
Riparian Zones | Sausals (Willow Groves)
Lakes and Upland Ponds - Vernal Pools and Associated Soils
Zones of FreshWater Influence Major Terrestrial Plant Communities
Tidal Marsh Channels |
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