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The Dutch Slough Restoration Project is a 1200-acre parcel in California’s Sacramento- San
Joaquin Delta that the Coastal Conservancy and the CAL-FED Bay-Delta program are acquiring for
large-scale ecological restoration. The main objective of this study is to anticipate and resolve potential conflicts
that might arise between creating viable habitat for juvenile salmon and other threatened species while at the same time
providing access for the human population. The intent is to create parallel, although not identical
experiences between the improvement of ecological function and the development of thriving
human communities. Rarely is there an opportunity to transform a site at the magnitude that has
been suggested for Dutch Slough, where ecosystems and human systems can be developed in
harmony with one another. Integrating the human experience into the ecological function of the
site will make it easier to control the adverse effects of human presence on ecological restoration
and provide the community with access to valuable open space so that an appreciation of the site

can be understood firsthand by the public.
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Designing spaces that enhance our sense of connectedness to the landscape is essential to any restoration project. To make
not only a physical, but an intellectual connection between the project and the surrounding human population is important.
Communities near Dutch Slough can ensure the long-term success of such a restoration effort through direct participation and
political support. The growth of a new open space can create better habitat for threatened species and also act as a visible

connection between the built environment and the human population.

Big Break Regional Shoreline

Dutch Slough Restoration Site

Jstind  Roud

!

i
S
l"r
|
P

W 4
-)

Local context map, the 1,200-acre restoration site is approximately one-quarter the size of
Oakley in 2002
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Site Description

The restoration site at Dutch Slough is located in the City of Oakley in northeast Contra Costa County and encompasses
nearly two square miles bounded on the north by Dutch Slough, on the south by the Contra Costa Canal, on the east by Jersey
Island Road, and on the west by Marsh Creek. The site includes 1,500 acres of land of which 300 lay south of the Contra Costa
canal and 1,200 actres north of the canal.
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The three parcels slated for freshwater tidal marsh restoration are the three northernmost parcels

referred to by their current ownership: the Emerson, Gilbert and Burroughs properties. The
southernmost section of the property will be developed for housing and commercial uses.
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= New sub-divisions in Oakley
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Regional Context

Dutch Slough is located at the southwestern edge of the Sacramento - San Joaquin Delta, at the confluence of the
southward-flowing Sacramento and the northward-flowing San Joaquin rivers. These two rivers are the largest in the state. Their
combined drainage is over 41,000 square miles (Army Corps 1999). The Delta includes 57 islands, 1,100 miles of levees, and
hundreds of thousands of acres of marshes, mudflats and farmland. The eco-region supports habitat for migratory and warm water

fish, anadramous fish (salmon), and numerous species of aquatic birds and waterfowl.

This oblique perspective of the Northern Central Valley shows the project at the convergence of the Bay—Delta systems. Image courtesy of
Curt Schmutte, California Department of Water Resources .
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Dutch Slough is also at the outlet of the historic Marsh Creek alluvial floodplain. Marsh Creek drains the north side of Mt. Diablo

including the cities of Oakley, Brentwood, and part of Antioch and runs along the western edge of the three parcels slated for

restoration (NHI 2002). The creek provides a vital ecological link between the Delta and the rich yet fragmented habitats of Mt.

Diablo. Although much of the riparian corridor has been channelized through Brentwood to its outlet into Big Break, a restoration

project is planned to restore a meander on the Ironhouse Sanitary District property directly adjacent to the Emerson parcel.
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The soils on the site are a complex mosaic of mineral and
organic types, they provide a diverse selection of substrates
upon which to test marsh evolution and successional ecology.
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The restoration site is characterized by gently sloping topography and mineral soils that were deposited on the Marsh Creek
alluvial fan. Agriculture over the last 150 years has resulted in a manipulation of the topography, most notably in the creation of
separate levee systems around each of the properties.

Restoration of the Dutch Slough site will extend the complex of marshes from Suisun Marsh, Browns Island, and Sherman
Lake further into the western Delta along a range of salinity gradients providing more habitat options for native fish that
congregate in the vicinity. This may help increase populations of fish in the Bay-Delta system by specifically providing the type of

habitat (and food sources) required during the juvenile phases of development.

Local Context

The City of Oakley was
incorporated on July 1, 1999. It is

located in eastern Contra Costa County,
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More than two thirds of the population

work outside the city limits. (City of

Project site in relation to other prominent topographic features

Oakley website)
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Geomorphologic Context

Ten thousand years ago, at the end of the last ice age, mean sea level was lower and today’s Central Valley was a vast inland
sea. As sea levels rose with the melting of glaciers, the Pacific Ocean entered the Coast range through the Golden Gate. Tule
marshes accreted (grew up) as sea level rose creating organic peat soils composed of layers of partially decomposed tules. These
accretions led to the formation of much of the rich habitat encountered by the first European explorers in the 19" century. The
current restoration site was once part of this vast system of wetlands.

Glacial deposition in old inland seas from glacial activity, and of sediment transported by the many rivers and streams
draining the surrounding mountain ranges has created today’s great Central Valley. These processes have deposited gravel, silt,

sand and clay that reach thousands of feet deep and form the moist, fertile soils that define the region. The Sacramento and San

Joaquin meet in the Delta and drain the entire valley, forming a distinct drainage area known as the Central Valley Province (Army

Corps 1999).

Mt. Diablo rises in the distance behind the levees of the Burroughs parcel.
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The deep alluvial soils that have washed down from the Marsh Creek watershed created the unique topography found on
the site. The area also received sediment during seasonal flood events in the San Joaquin River catchment. This system delivered a
variety of mineral sediments originating from the Sierra. The Marsh Creek alluvial fan is comprised of a mosaic of deep soil
deposits including Capay, Rincon, Brentwood and Sorrento soils.

Elevation on the site ranges from eight feet below sea level to over 15 feet above sea level on some remnant dunes. The
median elevation is at sea level rendering the site ideal for tidal marsh restoration. The elevation of the levees surrounding the site
maintained to agricultural standards are generally nine feet NGVD, approximately two feet above the 100 year flood level.

Generations of intensive farming has caused oxidation and subsidence of fragile peat soils throughout the Delta and left
much of the area 10-25 feet below sea level. Dutch Slough lands, especially in the northwestern most portion of the site, have also
experienced some subsidence. However, at this site the problem is not as severe as in other parts of the Delta because it is on the
delta of Marsh Creek and therefore has mostly mineral soils rather than peat soils (NHI 2002). The Dutch Slough site is one of the
only large-scale sites in the Delta not already acquired for restoration that is at a suitable elevation for tidal marsh restoration. Other
parts of the Delta have become too subsided and therefore an earnest restoration effort at this time would be cost prohibitive. The
diverse topography and soil composition of the site will allow for restoration of tidal wetland, low marsh, high marsh, riparian

habitat, and upland transition zones - including inland dune scrub habitat - with only minimal grading.

Planning Context

In November of 2002 CALFED approved funding for the Dutch Slough Restoration Project. The Dutch Slough site is a
collaborative effort to restore approximately 1,200 acres of diked lands to freshwater tidal marsh. The Coastal Conservancy is
administering the project and will act as lead agency; the Conservation Fund is managing the land acquisition phase; the
Department of Water Resources will implement the physical restoration and assume long-term ownership of the property; and the

City of Oakley will develop a community park at the entrance of the site. The Natural Heritage Institute (NHI) initiated the project

Dutch Slough Restoration Site Management Plan
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with the present property owners, developed the present partnership, led the effort to obtain funding, and is now assisting with
project planning and the development of a long-term adaptive management plan. In the future, NHI will help facilitate community
participation and begin the initial planning and design phases of the project. This document is the preliminary design examination

of restoration and development possibilities for the project. The goals of the Dutch Slough project are to:

1. Implement a large-scale, locally supported restoration project that will serve the local community with shoreline
access as well as educational, recreational, and economic opportunities.

2. Restore the Dutch Slough properties to a fully functioning, self-sustaining ecosystem that includes shallow water,
emergent marsh, inter-tidal marsh, seasonal wetlands and floodplains, Antioch dune scrub, riparian forest, and oak
savannah.

3. Significantly contribute to scientific understanding of tidal marsh and floodplain restoration through

experimentation and monitoring under an adaptive management framework. (CALFED Proposal, 2002)

The design guidelines developed in this document are based on the goals expressed in the CALFED proposal. In a memorandum
of understanding reached between the project partners, several future land uses were defined for the property. Agreed Land Uses:
] Ecological Restoration: 1,166 acres

M Community park: 55 acres at entrance of site between Emerson Slough and Sellers Avenue

M Trails: city of Oakley to maintain 4.5 miles as depicted in Figure 1 — mostly on the levees

M Public Shore Access: 9 acres at the end of Jersey Island Road

M Swim Lagoon: 5 acres (optional)

M Residential Development: 300 acres

M Maintain Historic Buildings such as the historic Iron House schoolhouse (which will be moved to community park,)

Gilbert house, etc

Chapter I
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Opportunities at Dutch Slough
Remnant exterior levee:

L heavily vegetated with

native riparian species

Dutch Slough \ L Acteted tule marsh islands

—— 7- acre waterfront access for
the City of Oakley

w—— Marsh Creek

Existing network of irrigation
ditches

—— 40-acre vineyard on historic
dune scrub community

Burroughs residence

| Public Access watet-ski coutse

Site of future Marsh Creek
Restoration project

L Site of Historic Babbe’s Landing
Gilbert House

Operating Commercial Dairy

Contra Costa Canal

Site of historic Ironhouse
Elementary School, which will be moved

Delta Vista Middle School

27-acre parcel given to the
City of Oakley by owners

— Intersection of Railroad,
Hwy 4, and Cypress Corridor

Future commercial center
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Opportunities and Constraints for Design

Opportunities

The socio-political, engineered, and natural characteristics of the site will, if fully explored through design, lead to distinct
experiences for future visitors to Dutch Slough. Several key sections of the site provide unique restoration and development
opportunities:

e The City of Oakley has set the urban edge at the Contra Costa canal. The character of the surrounding urban development
through which most access to the site will take place is at this point relatively undefined, although will be subject to a
planning process with the City of Oakley. This creates an opportunity to extend the restoration project past its delineated
boundaries into the urban context.

e None of the project partners have designated a main entry to the site, a well designed entrance will be a major element in
creating positive public visibility of the project.

e The Ironhouse Sanitary District lands and the East Bay Regional Parks District wetlands along the Big Break Regional
Shoreline adjacent to the Emerson parcel are an opportunity to manage several large parcels of open space as one large
contiguous wildlife management area in conjunction with Dutch Slough. The Ironhouse Sanitary District also owns
substantial portions of Jersey Island just north of Dutch Slough that are currently leased out to agricultural interests.

e Marsh Creek is an opportunity to recreate the delta of Marsh Creek and restore sediment transport into a tidal marsh.

e Remnant sand dunes are an opportunity re-establish a rare and endangered habitat.

e Itis likely that an interpretive science facility to conduct research and educational programs on the Delta will be developed.

Funding is available and there is a possibility that the Delta Science Center will have a satellite facility at Dutch Slough.

Chapter I
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Constraints

Certain constraints need to be considered throughout the design, restoration and development process:

e Levees have to largely remain intact (with controlled breaches) to prevent wave erosion of levees on neighboring islands,
and to reduce the potential for changes in Delta salinity patterns.

e TFunding is limited. CALFED approved approximately $25 million primarily for acquisition of the properties and
preliminary planning. The Coastal Conservancy has committed an additional $10 million. Estimated costs for full-scale
restoration exceed currently available funding.

e A large portion of the cost of restoration would be the purchase fill from dredged sites around the Bay-Delta region to raise
the parcels to elevations suitable for marsh restoration. There is not enough fill on site to grade the entire site to inter-tidal
clevations. Even if there were, mining upland areas would not be appropriate in all cases because of the loss of topographic
diversity. Locating possible sources for appropriate and economical fill could be problematic.

e DPublic concern has been raised over the possibility of mosquitoes and other agents posing health threats to public safety.

e Protecting the water quality in the Contra Costa Canal is a major issue and will likely require the restriction of public access

to the canal.

Dutch Slough Restoration Site Management Plan
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Regional History

In much of California, human settlement can be traced back 10,000 years ago
by small tribes of Native Americans whose nomadic lifestyle left a distinct yet
minimal impact on much of the landscape. Though many of villages were located
along the shores of the Delta, the Miwok, Yokut and Ohlone tribes suffered the
common national fate of almost complete extripation in large part due to epidemic
illness in the early 1800’s (Leighton, 2000) but small community of Native American
Indians still calls Oakley home (Census 2000). The present properties were most
likely inhabited by the Julpin tribelet of the Miwok Indians. This time of relative
equilibrium between human and ecological systems is often used to define historic
conditions because in the last two centuries, the California landscape has undergone
massive changes due to the increase in human population. This chapter looks at the
impacts that socio-cultural changes have caused on the region and the site in order to
inform the design of a place that can work to re-integrate the human and ecological

systems in the area in a contemporarily relevant way.
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Although there were a few scattered
settlements in the area prior to 1849 (John Marsh was

the first white settler in the area in 18306), the Gold

Rush drew people to the area from around the globe.

A German map of 1849 shows the Quicksilver mining . s, B the California Terald o

2 g, TrGerstacker,

district and surrounding areas including the Dutch i
- 1849,

Slough site. Travel was limited almost exclusively to

waterways and rail transport.
The California Gold Rush of 1849 had an
immediate and lasting effect on the landscape of the

Bay-Delta. Eager miners headed from San Francisco

for the ‘Mothetlode’ in the foothills of the Sierra on

ferries that ran from the newly established urban
centers along the coast as far inland as possible.
Oakley became an important settlement at the foot of
the Delta, the gateway to Sacramento. In addition to
its role as a transport system, the entire Delta became
an important region for food production. Between
1860 and 1930, almost all of the Delta’s freshwater

marshes (approx 550 square miles) were diked and

: ; VerlangiIh
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leveed to create farmlands to feed the growing
population (SFEP 1999). In the late 1800’s, Contra

Costa County farmers were producing large Wheat Map of the Bay Area and Sierra Nevada at the time of the Gold msh,
highlighting the importance of water as a transportation system.
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crops that yielded high prices in markets as far away as London. By the turn of the century, a wave of Italian and Portuguese
immigrants had settled in the Oakley area (predominantly the upland areas) and began growing wine grapes in the sandy alluvial

soils of eastern Contra Costa (Leighton 2000)

Local History

The Town.

Gold Rush immigration populated many towns
like Oakley, located along Delta waters where
the larger watercraft could navigate. Marsh
Landing (near today’s Antioch bridge) was the
first dock in the area constructed in the 1840’s.
Iron House Landing was located on a small
slough approximately two miles east of Oakley
on a constructed waterway later known as Iron
House Slough. This landing was abandoned
when shipping merchant Fred Babbe built a 7-

foot deep, 2,838-foot long, 42 foot wide canal

(today’s Emerson Slough) off of Dutch Slough Aerial photograph of Oakley in 1939, surrounded by oarchards and agricultur
fields. The southwest corner of the Emerson parcel is visible in the top left
around his property to accommodate corner.

commercial shipping to reach the grain houses
and international markets in San

Francisco(Leighton 2000).
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The City of Oakley has its modest beginnings as a settlement established on the USGS Mt. Diablo township and range grid,
with agricultural fields emanating from the original small downtown (northwest corner of section 25, Jersey Island quad). The first
five streets in town bear the stamp of the towns’ founder, Randolph C. Marsh: Main, Acme, Ruby, Star and Home. Marsh named
the town after the majestic trees that graced the landscape at the time. Sandlappers, the nickname of the original settlers, found a
radically different landscape than we see today. Sand dunes, coyotes and jackrabbits defined the area (Leighton 2000).

As the town grew, it attracted immigrants from many cultures. A large Portuguese community was well established by
1927, and Italian newcomers helped develop the burgeoning community. Although information on migrant workers is sparse, it is
commonly acknowledged that Chinese laborers built the first levees by hand for Delta landowners throughout the later half of the
1800’s.

Settlement was originally concentrated around the development of rail and waterways. The downtown developed between
World Wars I and II as a service center for the surrounding agricultural landscape. Orchard production soared as farmers learned

to adapt crops to the mild climate and sandy soils of the area.

Modest images of early development in Oakley stand in stark contrast to the development pressures of rapid urbanization currently facing the
community. Images from Footprints in the Sand (Leighton 2000).

Dutch Slough Restoration Site Management Plan
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The Parcels.

The Emerson family has owned land along Dutch Slough since the mid-nineteenth century. Babbe’s landing (mentioned
earlier) was located at the end of what is now known as Emerson Slough, the channel that divides the Emerson and Gilbert parcels.
The Burroughs family purchased the lands between Emerson Slough and Jersey Island Road in 1906 and managed them as a dairy
farm for several decades. In 1974, they sold the parcel immediately east of Emerson Slough to the Gilbert Family. The Burroughs

and Gilbert parcels have been managed as rangelands for almost three decades.

Remnant Infrastructure
Several buildings of historic importance remain on the site. Most culturally significant are the old Ironhouse school building and

the Gilbert family residence. Other interesting structures exist, such as the dairy operation buildings, a water ski course in Little

Dutch Slough constructed by the Burroughs family (open for use by the general public) and a boat launch at the end of Emerson
Slough.

The Gilbert family house, the old Ironhouse school building, and a water-ski course on Little Dutch Slough will be incorporated into the site
design

Chapter I1
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Nautical maps of the project area from 1850 (dark blue) and 1904(teal) are overlaid in this image to show the
landscape scale changes that occurred during the Gold Rush era.
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This map shows the change in shoreline from 1904 to 1939. The dark blue
watercourses suggest the 1904 shoreline and the light blue shows 1939 conditions after
the flooding at Big Break, a reclaimed island whose levees were breached during a
storm. Today’s aerials show little change between 1939 and the present.
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Implications For Design

The population of the City of Oakley has exploded over the last few decades- from less than 3,000 residents in 1980 to over
26,000 today - a 10-fold increase. The history of human development in a particular area shapes the landscape and mirrors the
principles of its human community. In the Bay-Delta, a rich ecological history is complemented with a unique human temporal
experience. By examining historical and present infrastructure, based on a cultural relationship to place, we can prescribe goals for
future alterations on a site scale. At Dutch Slough, there is the opportunity to create visual and mechanical connection between the
design of human and natural systems- both require the consideration of certain basic functions on a landscape scale and these can
be interwoven and integrated to perform multiple functions. As communities develop into large urban and suburban centers over
time, there is an almost inevitable tendency to want to reveal the natural and cultural history of the place. This usually occurs after
said histories have been for the most part obliterated. The Dutch Slough project is an excellent place to showcase the cultural
history of the area.

In the planning of a new restoration project, it is important to consider how the surrounding communities will perceive and

react to the project. It is helpful to look at self- declarations, like this one from the city of Oakley’s website:
“Oakley's motto, A Place for Families in the Heart of the Delta, is manifest in many areas: the availability of affordable housing, a focus
on the quality of education evident in low student-to-teacher ratios, and the proximity of numerous water recreation sites.” The
City of Oakley is at a pivotal point in its development. As Dutch Slough is converted into a community supported restoration site,
Oakley has the opportunity to incorporate a new resource into their plans for development.

Much has been written on the transformation of the American rural landscape. A succinct and applicable analysis is
provided in the technical publication Landscape Architecture in the Rural Landscape. ““Shaped for human adaptation and survival, the
rural landscape exhibits natural and human elements subject to ecological, economic and cultural forces. This relationship creates a
pattern upon the landscape- a complex and changing pattern of agriculture, rural communities, industrial and residential
development, wildlife habitat, soil water and plant life.” (Duane, et al. 1987) Considering the rural landscape on a regional scale is

important to understand the transformation of land uses in many areas that are within driving distance to urban centers (The City

Dutch Slough Restoration Site Management Plan
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of Oakley is 55 miles from San Francisco and 55 miles from Sacramento.) As these elusive boundaries between city, suburb, and
country shift over time, new opportunities may arise for a reassessment of use and value. One if the most telling indicators of
change due to urbanizing pressures is that of population growth. Tom Stienstra, in a recent article written for the San Francisco
Chronicle states “Exploring the Delta can be like entering a vast human void — and a paradise for wildlife and boating, water sports
and fishing. And yet just over the hills to the west are 6.8 million residents, where the nearby highways are jammed with angry
people squeezing the life out of their steering wheels, pushing, pushing, pushing.” (Stienestra, 2002) This statement suggests that
there is an underlying schism, based not on geographical distance as much on cultural perception of place.

A restoration landscape must relate meaning back to the human population if it is to be successful. Louise Mozingo urges
us to weave the ecological and cultural processes together to create places that function as ecological habitats but also resonate
human habitats- as cultural establishments. “ A re-conception of these realms suggests a culturally integrated aesthetic of ecological
design, evocative of our own particular time and place.” (Mozingo 1997) In other words, the form of human development has to
be integrated with the process of ecosystem regeneration. Networks people have created and superimposed on natural processes

can be used as vehicles to return greater ecological function to the system.
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This chapter discusses the need for restoring the Dutch Slough properties to the greater ecosystem, the existing conditions
of the site and concludes with a section addressing design logic for the integration of the restoration project into the fabric of
surrounding human systems by considering a scientific approach to design. The goal of the restoration effort at Dutch Slough
focuses on creating habitat for target aquatic species, thus establishing a foundation of understanding in the specific environmental
processes acting on the site is required before considering the extent that human systems and access can be interwoven into the

design of the project.
The Importance of Wetlands

Only 3-4% of the Bay-Delta’s historic wetlands remain intact today (State of the Estuary 2000). Historically, the Delta was
characterized by vast tidal marshes with extensive networks of dendritic channels (Atwater 1982) and supported several unique
native fish that are now endangered. Tidal wetlands provided juvenile salmonids a place to feed and gather strength before
swimming out to sea as mature adults. Tidal marsh restoration in the western Delta is particularly important to create a habitat
corridor between the Delta and Suisun Marsh that encompasses a range of salinity gradients. Target species such as Delta smelt
and splittail congregate in the Suisun Marsh and the western Delta and, unlike tidal marsh on the periphery of the Delta, all
anadramous fish pass through the western Delta. Because all of the Delta’s tidal wetlands with extensive marsh plain and dendritic
channel networks have been destroyed (The Bay Institute 1998) it is not possible to determine whether native fish would benefit
from their presence. A recent CALFED-sponsored paper on the fish benefits of tidal marsh restoration concluded that:

“Large-scale adaptive management experiments (100’s to 1,000’s of hectares) appear to be the best avatlable option for determining if tidal wetlands can
be restored in ways to provide significant benefits to native fish populations. Even if these experiments are unsuccessful at increasing native fish populations,

the ecosystem benefits of such restored sites wonld make them worthwhile” (NHI 2002).

Dutch Slough Restoration Site Management Plan
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Dutch Slough

| Tidal Marsh before 1850

. Tidal Marsh today

Historic extent of tidal marsh in the Bay-Delta (SFBJVP,2001)
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Restoring tidal wetlands is important ecologically.
A major goal in the restoration of wetlands is to promote

diverse native fish assemblage, which in the Delta has

1999 South Bay | Central San Pablo | Suisun The Delta | Totai
. . . . . Bay Bay Bay
undergone significant reduction in population numbers —
Open Water 19,700 42,500 26,000 13,800 21,200 | 124,200
in recent years. Restoring shallow water habitats may Tide Flat 6,100 1,600 3,700 500 200 | 12,100
— Tide Marsh 3,500 400 6,600 5,500 7,700 24,000
promote primary productivity and increase spawning, Estuary 29,600 45,500 36,300 19,800 29100 | 160.300
: . Non-Tidal 14,800 800 18,700 22,700 215,100 272,100
rearing and refugee habitat for fish. (BREACH 2000). Marshlands
Upland 5,700 10,300 3,300 1,500 12,900 33700
Evidence from the Yolo Bypass and Consumnes Rivers =57 i =500 58300 2000 | 257,100 | 466,100
. . . 1800-1850
suggests that seasonal inundation of floodplains and e s — Py — ]
riparian forests at Dutch Slough (30 days between Tide Flat 8,600 5,500 5,400 1,000 200 | 20,700
——— Tide Marsh 22,700 5,400 22,300 26,500 | 235700 | 312,600
February and May) will create spawning habitat for Estuary 49.500 56.600 58.200 39000 | 257,100 | 465400
. . . . . . Non-Tidal 500 0 100 0 0 600
splittail and rearing habitat for juvenile salmon and Marshlands
Upland 0 0 0 0 0 0
sphttall. (Sommer 2001, Sommer et 211. 1997, Sommer Total 50,000 56,600 58,300 44,000 257,100 466.100
: ILXTENT OI 11a4dl 4ana non-taal €nvironiments 11 tne dan
2001, Crain et al 2000). ) .
Francisco Estuary, 1800-2000. All data are in hectares, rounded
There still remains a significant lack of to the nearest 100ha. (reprinted from Malamud-Roam 2000)

understanding in the scientific community of how to
reconstruct these systems. The functional variability
within habitat categories makes it difficult to reliably
forecast the ecological value or proposed engineered
habitat and results in an unspecified level of uncertainty

in the restoration processes (Lucas 2000).
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Current Conditions
Topography

As stated in Chapter One, site elevation of the parcels in comparison to other sites throughout the Delta lends itself to
marsh restoration. Subsidence of reclaimed lands throughout the Delta creates unique challenges for returning these lands to fully
functioning parts of the greater eco-system. Some islands in the Delta have subsided as much as 25 feet below sea level (DWR,
1993). Lands near sea level on the eastern and southern fringes of the Delta cannot be restored to marsh without deeply inundating
large tracts of farmland or building a new network of levees.

Although lands with suitable elevations are relatively abundant on the southern margins of the Delta, the CALFED ERP
cautions against marsh restoration in this area out of concern that it will increase entrainment of native fish in the south Delta
pumps. Agricultural use has also eliminated topographical diversity on most sites, making it difficult and expensive to restore
diverse habitats because of the extensive grading required (NHI 2002). While there has been significant subsidence in the
northernmost portions of the site (up to 10’ below sea level) the Dutch Slough parcels are an economically feasible opportunity to
recreate ecological conditions suitable for target species. In order to return the site to tidal influence and create inter-tidal habitat,
the series of independent levees on each of the parcels must be breached. Although the levees themselves are not considered
‘natural’ features of this landscape, and they do not inherently possess ecological value, their failure is likely to jeopardize other
diked lands in the area by affecting the volume of water during storm events and increasing wave fetch.

The integrity of the levees must be maintained in order to protect surrounding properties from increased wave erosion of
levees on neighboring islands, as well as to alleviate the concern that greatly altering the tidal prism with a large-scale restoration
project could negatively affect the salinity gradient in the Delta disrupting the state’s water supply. Therefore the Department of
Water resources suggests reinforcing the levees with a 10-to-1 back slope on the interior side of the levees prior to breach. The
cross sections on the following page address the amount of fill this endeavor alone might require. This type of topographic

manipulation is the first necessary step in a process further explored in Chapter Five.
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_|_ Lievee -
Breaches

These rough calculations give a general idea of the amount of fill that may be required to re-enforce the levees on each of the
parcels according to guidelines suggested by the Department of Water Resources.

Emerson Parcel :

.5mi @ 16’ difference (47.4 cubic yards/foot) 2640’ x 47.4 = 125,136 yd?

.5mi @ 14.3’ difference (37.8 cubic yards/foot) 2640’ x 37.8 =99,792 yd?

.5mi @ 12’ difference (27 cubic yards/foot) 2640’ x 27 = 71,280 yd?
296,208 yd?

Gilbert Parcel

.75mi @ 15.6’ difference (45 cubic yards/foot) 3960’ x 45 = 178,200 yd?

.5mi @ 17’ difference (22.4 cubic yards/foot) 2640’ x 22.4 = 59,136 yd?
237,336 yd?

Burroughs Parcel

.5mi @ 18.1” difference (60.6 cubic yards/foot) 2640 x 60.6 = 159,984 yd?

.5mi @ 17’ difference (22.4 cubic yards/foot) 2640’ x 22.4 = 59,136 yd?
219,120 yd

Total: 752,664 yd3

Dutch Slough Restoration Site Management Plan
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& B
Height at Top of Levee: Height at Top of Levee:
+8 +8.9

10 to 1 slope 10 to 1 slope

Fill required to re-inforce one linear foot of levee: 47.4 yd* Fill required to re-inforce one linear foot of levee: 37.8 yd®

C D
Height at Top of Levee:
cigntat +g%o vee Height at Top of Levee:

+11.6

10 to 1 slope 10 to 1 slope

Fill required to re-inforce one linear foot of levee: 45 yd’ Fill required to re-inforce one linear foot of levee: 60.6 yd®
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Hydrology

In an unaltered system, the land/water interface is an ever-changing edge, responding to daily and seasonal tidal fluctuation,
annual flood inundation, pulses of water and sediment from riverine systems, seasonal changes in salinity, and wind and wave
action. This creates conditions that foster biodiversity in plant and animal communities. In the Delta, these climactic, landscape-
scale variables have been restricted or eliminated, creating a homogeneous shoreline that provides little habit value in the larger
ecological matrix. The two major hydrologic systems that effect the site are the tidal processes of the Delta and the Marsh Creek

system.

In the Delta, tidal action raises and lowers the water level on
inter-tidal mudflats and in the marshes along the shoreline, exposing and
flooding these areas twice daily. This washes decaying plant material out
of the marshes and also helps disperse the young life forms of many
plants and animals. Tides also affect conditions for aquatic organisms in
the Delta as they alternately accelerate or slow the seaward motion of

-~ MHHW: +3.07
i

fresh water (SFEP website). The levee systems on each of the parcels

are designed to limit this natural tidal action in order to prevent flooding
and create arable agricultural lands. Because the project site is at a

lowered elevation due to subsidence, simply flooding the parcels by

breaching the levees would not return the site to its pre-settlement This diagram shows the elevational change in tides between
. . . . . Mean Higher High Water (MHHW), Mean Water Level
conditions. As with the adjacent reclaimed land at Big Break, where the (MWL), and Mean Lower Low Water (MLLW) that define

. . S . the inter-tidal zone targeted for restoration at Dutch Slough.
levees failed in a storm over 70 years ago, it is likely that significant ? & arion at = e

portions of the proposed project would remain permanently under water,

not only reducing the square acreage of habitat provided but possibly creating habitat for exotic species such as large mouth bass

Dutch Slough Restoration Site Management Plan
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that feed on target species. The ideal elevation for tidal marsh restoration in this part of the Delta is between —0.35” and +3.07’,
the elevations that are exposed to tidal action.

Restoration projects that create heterogeneous wetlands with complex tidal and riverine hydrology benefit native
endangered fish including Sacramento splittail, juvenile Chinook salmon and potentially, Delta smelt. Bayley, 1991 indicates that a

range of elevation gradients within a wetland site will result in greater biodiversity and utilization by native aquatic species.

Today Marsh Creek’s natural flows and meanders have been
straightened to provide flood control throughout the watershed.
Flows are currently diverted into Big Break, bypassing the Emerson
parcel on its western boundary. In an unaltered system, the
land/water interface is an ever changing edge, responding to daily
and seasonal tidal fluctuation, annual flood inundation, pulses of
water and sediment from riverine systems, seasonal changes in
salinity, and wind and wave action. This creates conditions that
foster biodiversity in plant and animal communities. In the Delta,
these climactic, landscape-scale variables have been restricted or
eliminated, creating a homogeneous shoreline that provides little
habit value in the larger ecological matrix. Marsh Creek A full
scale hydraulic model is still needed for a better understanding of

how the restoration project might be implemented.

Vegetatlon Marsh Creek looking north from the Emerson parcel
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Current vegetation on the site includes 40 acres of grapes under cultivation and many hundreds of acres of active
rangelands and grain production. Riparian areas remain throughout the site, especially concentrated at the outermost levees where
maintenance has not recently occurred. Blackberry thickets blanket some levees. Along ditches and irrigation channels, emergent
species can be found. There is a large exotic seed bank throughout the site. Extensive portions of the site have been colonized by
exotic invasive weed species such as Brazilian water weed (Egeria densa), giant reed (Arundo donax), fennel (Foeniculum vulgare), yellow

star thistle (Centaurea solstitialis), amoung others.

There was most likely a complex mosaic of habitat types and plant communities that inhabited the current Dutch Slough
site. Some of these habitat types currently exist on the site in some truncated form. In an active system, these areas are constantly
migrating as a result of succession. The restoration will include the re-establishment of five main plant communities:
1.Emergent marsh. This plant community tends to form at elevations of —3’-0” and is characterized by the presence of tule reeds
and cattails (Scrnpus ssp. and Typha ssp.)

2. Intertidal marsh. Elevations of 0’-3’ feet support a variety of rushes and sedges (Juncus ssp., carex ssp., cyperus ssp.) and other
phreatophytes (water-loving plants)

3. Seasonal marsh and floodplain. At elevations beyond seasonal mean higher high water (3’-5’) shrubs and small trees establish.
The characteristic species of this plant community is willow (Salix sp.) dominant.

4. Mixed riparian-Oak woodland Upland areas (5-8) with freshwater sources likely supported large stands of riparian tress,
including cottonwoods, alders, and buckeyes. Transitional zones to drier areas are defined by the presence of valley oak, live oak,
and interior live oak woodlands and savannahs.

5. A unique community known as Antioch Dune Scrub persisted on the Delhi sand dunes located in the southeastern section of the
site. Bush lupines still persist on the site, and if dunes are successfully restored on the site endangered species such as the Contra

Costa wildflower and Antioch dune primrose would benefit from the increase in habitat (NHI 2002.)

Dutch Slough Restoration Site Management Plan
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The property is already host to a variety of thriving native plant communities

Aquatic Species of Concern

Drastic landscape changes throughout the region have led to a decline in the number of native fish species once abundant in the

area. The Dutch Slough restoration project is primarily targeted at providing high quality habitat for:

Species name Endangered Status
Winter-run Chinook Salmon, Oncorbynchus tshawytscha (State Endangered, Federal Threatened)
Sacramento Splittail, Pogonichthys macrolepidotus (Federal Candidate)

Delta Smelt, Hypomesus transpacificus (Federal Threatened)
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Adopting a Scientific Perspective to Design

Dramstad, Olson, and Forman have presented a practical guide for applying landscape ecology principles. They have
distilled the forms of ecologically valuable landscapes at macro and micro scales into a basic typology: patches, edges/boundaries,
corridors/connectivity, and mosaics. (Dramstad, et al. 1996). These spatial patterns express the fundamentals of biologically rich
systems and as principles can be used in a variety of to determine spaces that relate the human experience to this natural system.
Trails (corridors) need resting places, or patches. Humans, as much as any other community of species are attracted to the edges,
or changes in pattern. This may be where the greatest biological productivity occurs, but it also seems to be where we find the
greatest connection to the inherent qualities of a place (for example, a sunset over the ocean viewed from shore- a biological
land/water edge, and the place where many people, regardless of culture, class or race, find deep connection to the processes of the
biosphere.) Developing a design logic that relates these ecological principles to cultural spatial organization reinforces the
functionality of both human and ecological systems.

Adaptive management is a conceptual framework tool that can be employed in ecosystem management and is at the foundation
of many CALFED sponsored restoration and management projects. Using this approach it is possible to manage natural systems
in “such a way as to ensure their recovery and improvement and simultaneously ensure the increased understanding of how they
function so that future management actions can be more effective.” (Strategic Plan Core Team 1998) This approach was outlined
in the CALFED proposal for the Dutch Slough restoration project. In much the same way that the current thinking in restoration
science views implementation of an idea, an Adaptive Management technique can be employed when designing the human
interface at Dutch Slough. Allowing for flexible management of the site within a formal framework will foster spaces that

1. Respect established regional and local patterns. Find a way to use these same patterns in a new way on the site that relates

back to their theoretical inception.

2. Retain the same logic (system of reasoning) to design human pathways and transportation networks that are used to re-

design habitat networks and water networks for ecological benefit.

3. Formulate a new set of relationships using the same elements by contrasting textures and repeating frameworks in a way

that is legible to the human audience and that enhances natural ecosystem function.

Dutch Slough Restoration Site Management Plan
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Evaluating the Landscape

To date, no complete inventory of Delta restoration projects exists. Further, no site is
identical to the Dutch Slough project in terms of complexity, constraints and opportunities,
but much can be learned from observing the successes and failures of other sites. The map to
the right shows the locations of eight projects, all of which relate to the restoration project at
Dutch Slough in some way. In this chapter, each case study site is discussed in terms of three
major functions that are likely to be addressed at Dutch Slough: 1.) Ecological value and
integrity, 2.) Education, recreation, and community opportunities, and 3.) Connectivity to

surrounding open space.
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Bay Area Sites:
1. Don Edwards National Wildlife Refuge - Bair Island
2. Shoreline at Mountain View - Stevens Creek Marsh
3. Golden Gate Park - The Panhandle

)
Dutch Slough

Delta Sites: gy o,

4. Cosumnes River Prese
McCormack - Williamson Island .

5. Decker Island

6. Delta Meadows

7. Liberty Island

8. Sand Mound Slough

Location of case study sites in relation to Dutch slough
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Defining Categories for Evaluation

1. Ecological Value and Integrity. Project designs that enhance the local flora and fauna are critical to achieving project success.
Each has systemic processes that create a heterogeneous matrix of plant and animal communities. Some restoration projects simply
recreate the form of ‘historic’ conditions while others focus on process-based design that restores or enhances specific processes to
the land (Kondolf 1998). Assessing ecological integrity can be as complex as a full environmental impact report or a basic
evaluation of the apparent biodiversity (species richness, population size, and trophic structure) and ecosystem function
(productivity) in relation to various stressors such as habitat fragmentation and negatively impacting human land use patterns

(Maher 2002).

2. Education, recreation, and community opportunities. ~ Although agricultural lands currently surround the Dutch Slough properties, the
City of Oakley’s general land use plan depicts Dutch Slough as a large open space surrounded by a web of suburban and urban
zones. Providing opportunities for recreation is a priority for the project and an implicit part of the Memorandum of
Understanding reached by between the project proponents and the City of Oakley in 2002. Projects under similar urbanizing

pressure can be evaluated to ascertain whether human use has an impact on ecological function.

3. Connectivity to surrounding open space. ~'The ecological value of a single patch of open space is always limited by its proximity to the
next patch of habitat. Many species require different eco-types throughout their life cycles, therefore in order to provide high
quality habitat that increases the survival rates of a particular species, it is imperative to link these areas. Dramstad, Olson, and
Forman stress the importance of connecting patches of open space (Dramstad, et al. 1996). The most profound land use
conversions in the name of struggling wildlife entail the provision of corridors linking useful habitats. Dutch Slough stands to be a
large island of sanctuary or an integral part of a lager functioning ecosystem. The latter can be achieved by employing design that
encourages connectivity to the surrounding landscape. Other sites can be evaluated in terms of their edge conditions and if they
are considered a part of a larger open space network. A sense of entry to the project, inviting curiosity of the site and creating an.
amenity that can be enjoyed by the larger community are focus points for the design of Dutch Slough, and considerations of other

projects.
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Case Study: Cosumnes River Preserve  Focus connectivity to other high quality habitats

Cosumnes River Preserve is a 40,000-acre area within the Cosumnes River watershed. Targeted as a pristine area of great
ecological value by The Nature Conservancy (TNC) originally because it contains of some of the largest remaining stands of old
growth riparian forest in the state, today it encompasses a variety of habitat types. The preserve, although managed as a whole, is

owned by TNC, government agencies (DFW, BLM, etc.), and private landowners that have voluntarily placed conservation

easements on their properties.
Preserving and increasing

biodiversity is the main objective,

but the preserve also attempts

4,

large-scale restoration projects (see

McCormack-Williamson Tract)

Application to Dutch Slough: The

creation of a connected network of

open spaces according to Curt Cosumnes River Project

ﬁé / : Bureau of Land Management
s " Califomia Department of Fish & Game

Conservation Easement

Shmutte’s regional plan would

Department of Water Resources
Ducks Unlimited

Optioned

Sacramento County

State Lands Commission

1 The Nature Conservancy

enable this particular parcel to have

a greater positive and collective

| The Cosumnes River Project
is a multi-partner, ecosystem-
scale project. The Project
currently protects 40,000
acres of wetlands, riparian
forest, vernal pool

1| grasslands and agriculture

in the Cosumnes River
watershed.

landscape impact of benefit to both

humans and other wildlife.

Staten
Island

4 Miles

Map of the Cosumnes River Preserve geographically identifying project partners, courtesy of the
Nature Conservancy
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Case Study: McCormack-Williamson Island ~ Focus: levee breaches

Prior to any structural change, the levees at Dutch Slough must be re-enforced on their interior side so that inundating the
interior of the site does not erode the interior levee slopes and wash out the levees. According to Curt Shmutte at the Department
of Water Resources, a 10-to-1 slope is needed to insure the integrity of the levees. As stated in chapter two, the reasons for this are
to 1.) prevent increased wave fetch and wave action and 2.) prevent change in the regional hydrodynamics to the detriment of Delta
water quality (salinity). At McCormack Williamson Tract, on the Nature Conservancy’s Cosumnes River Preserve, a restoration

effort similar to that being planned for Dutch Slough is already under way. Like the Dutch Slough properties, this northern delta

Re-sloped (10-to-1) and re-vegetated levee, with safflower production in the foreground.

island was leveed in the 1800s to create arable farmland. Now that ownership has transferred into the preserve, experiments on

levee re-enforcement have begun. One of the 14 miles of levees has been re-enforced on the interior side of the island the land is
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still being leased to farmers and actively cultivated. The interior slope was re-graded at a 5-to-1 slope, and re-vegetated with native
grasses and forbs. Levee breaches are planned for the future with the similar intent of restoring a tidal marsh system. The

behavior of this project will directly impact the recontouring efforts at Dutch Slough.

Application to Dutch Slough: The timeline on McCormack-Williamson is a few years ahead of Dutch Slough; it is currently the
best, largest, and most directly applicable example of levee enhancement for restoration purposes throughout the delta. Tracking
the success/challenges that this specific project faces will offer directly translatable information to the adaptive management/design

team.
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Cross section of newly re-enforced levee at McCormack- Williamson Tract
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Case Study: Liberty Island  Focus: reverting to dendritic channels

Liberty Island has a similar land use history to that of Dutch Slough. Currently owned by the Trust for Public Land, the
parcel is slated to be sold to the California Department of Fish and Game in the near future (Brady Moss, pers. comm, 2002). In
1997 the levees at Liberty Island failed and subsequently the island flooded. It serves as an excellent example of recently converted
marshland, and provides an understanding of how Dutch Slough might react when the levees are breached. The island is quickly
reverting back to tidal wetland, and yet a few elements of the site’s agricultural history still dot the landscape. The roads are rapidly
being encroached upon and no longer navigable. A dendritic channel network, based on the old linear irrigation lines, is re-

establishing and dissecting the site.

End of navigable roads on Liberty Island Former irrigation canal reverting to dendritic channel sform
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Liberty Island is accessible by a bridge reconstructed by the Army Corps of Engineers in 1991. Accessibility is also available to
watercraft, but is relatively isolated from the bulk of Delta recreational boating traffic by the Yolo bypass channel. There is a high
level of ecological function at the site, evidenced by heavy colonization of tule reeds and cattails, and along the former levees, an
overstory of riparian vegetation persists (Fig. 3). The site is frequented by aquatic, terrestrial and aviary species. Much of the island

however, is now deep-water habitat that may host exotic fish species.

Application to Dutch Slough: Even with minor adjustments to the property elevations, the capacity of the land to revert to a more

‘natural’ stable state is tremendous. The Dutch Slough project is poised to take advantage of that process.

Remnant levee at the southern end of Liberty Island
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Case Study: Decker Island Focus: restoration of native plant communities

Decker Island, located just east of the Carquinez Strait is a large infill island created from a dredge project completed
between 1917 and 1937 (DWR 2002). The Department of Water Resources has created a small restoration demonstration site on
the northeast corner of the island, approximately 15 acres in size. The fill from this project went to stabilize several levees in the
Delta. One of the project goals was to create as much water/land interface as possible to provide emergent tidal marsh habitat for
endangered species (Curt Shmutte pers. comm. 2002).

A series of connecting channels was excavated and the site was heavily planted. The cost for planting, maintenance, and
monitoring of vegetation alone was $15,000/acre (Curt Shmutte pers. comm. 2002). Although the planting is still being monitored
for change/success/etc., some preliminary conclusions can be detived from close examination of field conditions.

It is clear, in terms of the vegetation planting, that some areas of the project are performing better than others, due to both
site-specific species selection and proximity to available water table. Slight changes in slope and elevation create enough difference

to determine specimen mortality. Some hardy upland species are doing well, but many of the overstory trees plantings do not

Aerial view of Decker Island before and after restoration (DWR website)
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appear to be successful. The rest of the 470-acre island is fallow, and DWR has plans to acquire the land and continue restoration
efforts at the site.  The project site is relatively free of invasive species, presumably because of active maintenance. If a similar
planting scheme at Dutch Slough were employed, approximately 4,607,500 plants would be needed.

The published habitat planting plan for 15 acres of Decker Island includes:

Plant community # planted

Tule 06,091

Tule / Rush 4,124

Riparian Scrub 7,322

Mixed Cottonwood 19,088

Valley Oak/ 4,384

Sycamore Woodland

Upland Scrub 5,749

Total planted 46,758

(DWR 2002) An established breach on the exterior of a breached levee

Application to Dutch Slough: While the Decker Island project differs in scale and scope, (i.e. small scale, no public access), many
of the successes and lessons in terms of revegetation can be directly applied to Dutch Slough. Many species are appropriate to
both sites, and their long-term monitoring will be useful in a Dutch Slough planting design. A greater understanding about
recreating plant communities vs. individual specimens will be a priority. A heterogeneous plant pallete is desirable; however mass

planting does not ensure success.
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Case Study: Delta Meadows Focus: community water access

Delta Meadows is a relatively pristine, proposed state recreation area located just outside Walnut Grove in the heart of the
Delta. Draining waters from the south fork of the Sacramento and Mokulumne Rivers, ‘the Meadows’ is simply a course of
meandering waterways speckled with isolated islands of native vegetation. This area is a favorite spot for local sport fishermen and
recreational boaters. Throughout the summer, many watercraft can be seen perusing the slow waters.

Even with a significant, albeit transient human presence, the Meadows is a biologically rich piece of the Delta. In terms of
community access, there are no limits
or restrictions of any kind placed on
those visiting the site, and there seems
to be a great respect demonstrated in
the area (ie. no trash, just a few
shipwrecks for effect) While water
access 1is excellent and well-used,
terrestrial access is limited to an
unmarked paved road just past the
Delta intake pumps. The one remnant
trail has been closed. The Meadows is
comparable to Dutch Slough design
challenges with respect to the terrestrial

access issues.

Abandoned watercraft in the Meadows

Chapter IV



53

Application to Dutch Slough: The Delta Meadows has been preserved largely due to its isolation and inaccessibility. This is not a
place where a design solution has been developed to accommodate people and the native landscape, but co-existence continues
nonetheless. In order to provide public access to the restoration site, Dutch Slough will have to be more intentionally conceived.

There is a quality of place (perhaps due to the serenity created by a sense of isolation) at Delta Meadows that should be a goal for

creating places at Dutch Slough.

Large woody debris provides excellent cover for aquatic species, making the Meadows one of the hottest fishing spots in the Delta
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Case Study: Stevens Creek Marsh, Palo Alto Baylands Focus: trail networks

The definitive characteristic of any trail system is inherently dependent on location. However, much can be done to
enhance the pedestrian/ bicycle/equestrian expetience. The Stevens Creek Marsh restoration project at Mountain View is an
excellent example of a trail system that highlights the sites’ unique character. A triangular shaped marsh was recreated in 1992 to
provide habitat for migrating shorebirds. The site is visited year- round by several avian species, and clearly demonstrates high
ecological value. There are no restrictive signs at the site, only educational ones. The paths, instead of trying to avoid mixing
human and wildlife uses, are laid out so as to enhance the viewing experience by bringing the viewer face to face with marsh
processes. In the design, these spaces can be viewed, but not accessed. In many cases this means simply elevating the viewer to an
appropriate (and varying) height above the floor of the marsh- i.e. the tops of levees. This design intent is carried out through to
the unique design details of path boardwalks, bridges and railings. Views are well planned and elegantly choreographed. All types
of trails link together, from dirt paths to more elaborate boardwalks; no trails dead end. The overall effect is that of a seamless

experience of the marsh.
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The trails at Stevens Creek Marsh provide a variety of experiences, moving the viewer along, over, and through the marsh with grace.
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Application to Dutch Slough: At Dutch Slough, the trails networks should provide connectivity throughout the site. Attention to
detail can enhance the experience and create an overall aesthetic that is place specific, further creating the sense of a regional
amenity. Creating unique experiences and access for human visitors can be done in a way that does not affect the quality of habitat

created.

Marsh overlook
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Case Study: Sand Mound Slough  Focus: adjacency to rural landscape

Located close to the project site and accessible exclusively by watercraft, Sand Mound slough rests in the cradle of delta
valley farmland. The area directly adjacent to Sand Mound to the east is a parcel known as Franks Tract. Now shallow and deep
open water habitat, Franks Tract was flooded in the forties when levees failed during a high water event. In the resulting 60+ years,
little has been done to improve the condition of this parcel, neglect which has led to the establishment of several exotic plant and
fish communities. Runoff from the surrounding agricultural lands has impacted water quality, and the high nutrient content has

caused significant eutrophication in the area. Sand Mound itself remains as fragments of wild islands. Although highly used and

Party on the shores of Sand Mound Slough

impacted by the surrounding human population, there is continuity in visual transition from surrounding farmlands to native
wetlands. Boating is one of the definitive characteristics of the Delta lifestyle. Sand Mound Slough is a quiet, seemingly

disregarded place that stands in paradox to the most rapidly urbanizing areas of the state.
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Application to Dutch Slough: Sand Mound Slough is a remnant, undersigned place that is appealing as a space. There is a sense of
boundaryless-ness, because this is a place with no edge. The challenge at Dutch Slough will be to create this open feeling within the

confines of a clear boundary. Quite possibly, this could be achieved by a seamless visual connection to the surrounding landscape.

A dense bed of tule reeds grows along a deep channel at Sand Mound Slough
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Case Study: Bair Island  Focus: adjacency to suburban landscape

Bair Island is a 3,000-acre, subdivided island in the South Bay off of Redwood City, and a part of the Don Edwards
National Wildlife Refuge. For decades, salt ponds on the island have been in full production, but through public support, the land
has been acquired and restoration plans for the entire site are in development. The pedestrian entrance to the traversable third of
the island is off a Highway 101 exit. Many people drive or bike to the site to use the rudimentary trail system. Demand for open
space appears to be high along this stretch of coast. Two thirds of the island, however, is inaccessible by foot, and signage deters
boaters as well. Some smaller mitigation projects have been done in these areas, but a full-scale restoration is planned dependent
on funds becoming available. What is of key importance is the delineation between accessible and restricted space. Not allowing
land crossing greatly diminishes impact on much of the island, and although some signage is employed for boaters, pedestrian
access becomes self-limiting. It is questionable how valuable the experience of walking through the inaccessible salt marsh would
be for the general public, but some other visceral experience might be appropriate.

Application to Dutch Slough: The design options for Dutch Slough may require a division of lands, or at any rate, restrictions

placed on use and accessibility for the human population in areas deemed ecologically sensitive. Bair Island represents one

approach that is neither grossly offensive or harmonious and consistent with stated project goals.

Human elements in a restoration landscape provide a perch for Aerial view, eastern edge of Bair island
wildlife
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Case Study: San Francisco’s Panhandle, Golden Gate Park Focus: creating a sense of entry

Golden Gate Park is world renowned for the majesty it lends to San Francisco’s landscape. The park stretches from Ocean
beach west to Stanyan St., except for a strip called the Panhandle, which juts east between Fell and Oak St. into the Haight.
Originally the "carriage entrance,”" the Panhandle contains the oldest trees in the park. It is approximately 320 feet wide, spanning
between Oak and Fell Streets. Approaching from the east, the Panhandle provides the first visual clues that Golden Gate Park is
approaching. It extends the park into the city.

Application to Dutch Slough: While Oakley’s population density is not likely to rival San Francisco’s any time soon, this example

of a successful urban/natural interface and sense of atrival could easily be replicated to extend the Dutch Slough restoration project

into its surrounding urban context

erial hotograph and map of .the Panhandle as it intersects Golden Gate Park
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Proposed view from the Gilbert house over Emerson Slough
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The testoration at Diutch Slough 15 a culbural response to regonal urbanization. This project

atneliorates the envrotmental pressuse that demand for water places on certain tarmt species, but its

location on the marmns of large-scale dewelopment pose compelling possibilities for design. Flarl Linn

i the Evafopy of Ceger discusses the reladonship of cififens of a community to thedr budt enssronment.
Linn utges the professional design comununity and members of society, to realize that to “estabhbsh a
salf-perpetuating order betarean the comsmunity of people and their cities should be our goal™ (Linn
1960 . Understanding the transformations of the past and pesent in thedr oreater culbral contewt

might giwe us clues to creating a newr system of interrelationships that steensthen indsnduoal
cofinection to place in the fubore by budding strong temporal and spatial connections.

Restoration is nota ecreation of past conditions but the provision of an ecologically sound syster.

Chapier ¥V
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Dresign Goal Weave the Duteh Slough Restoration Froject into the City,f(:c::unty Fabric

1 [Ty L\ S - ~Dutch Slough

Antioch

AN

Diamam illnytratimy the desizn xoal of connectny the restomtion project at Dotch Skhogh to the bcalhnman commmuity. Fongmy
A yemse of resteration imte the snoennding wribsm conext coam prevale viamal connection to the preject and increase the positare
ecokoxical effect of reyteratiemn by extendiny past the bonndares of the property. Folliny a foomal desipn iote the pask as am
extensiomn of the ciby will increase vimalcontrast smd preride am area o1 peopk to Relathome in A natmrabntic setbny.

Dutch Slough Restoration Sne Mmamement Plan
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The design of ecologically relevant restoration sites is as dependent on an understanding of the stucture and mindset of
the intvolwed and affected human community suerounding the sites as it &5 on sound ensdrommental science. These human
syatems (wisible as land use patterns and homan vse of a site) define the parameters and form artificial boundaries of many
testoration projects. Typically, this happens in awray that benefis neither human settlemerts or ecologieal fonction, when in
fact these ate both part of the same larger set of patverns that can be deweloped in away that positwely accentuates both.

iZ'akley’s oniginal agrarian land use pattern has been supplanted with unplanned, sneontrolled spreading of development
of the Bay Area utban fringe. The otiginal dowmtowrn avea has been lost in a maze of residential winding steeets, and thus
Dakley has no strong central focal point. This is due in large partto the dewelopment of Oakley as a satellite conununity of the
Bay Area. Crper T0% of Oaklesy's tesidents commute outside the city every day for emplopment (City of Oakley website). But
thete is also another culturd seality that exists in the area. “The Delta is stll 90 pescent dewoted to agricultee™ Tom
Stienestta poits out that “Ot on the Delta, everybody acs sice to each other, ewven though mst four nuiles azray on the
highorray, i seems like exactly the opposite™ (Stienesta 2007 .

The desizhn smoves presentad on the following pages integrate the toro components of this project: huan infrastracte and
ecological systems into the temonal context: it weawes the testoration project into its susrounding wrban and agrcultoral
landscape. This desion seeks to:

1. Fastote ecosymtem walue

2. Intagrate writh human uses

3. Prowide an arena for constuctree and applicable sciertific ooy
4. Create 3 sense of entry to the restoration project

5. Create a place thatwill be seen as 2 regional amenity

Chapier ¥V



Land Use Map for Dutch Slough Restoration and S'urrng s De relopment
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The map above shows the fondamental bmd nae ansipnments that onderbie the Intch Shngh haster Flan Clesest to the water, a
manh resteration zeme & created by breached Jewrees. Fetween the tidal zene smd the Comtra Costa Camal e nplhnd resteration,
bofier zenes, smd A commmuity park. Felow the canal mew reyidential develepment i1 stroctmred o create a sedes of emtries to the
resteration project

Dutch Slough Restoration Sne Mmamement Plan
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Desigﬂj.ﬂg the CDm:t‘ﬂu:t'JitE,?

Intetrface

The tesidential and conunescial
dewelopment project plannad for the
300 actes south of the Contra Costa
Zanal has to date been only waguely
defined, e At a T
opporhanity ta design the
dewelopment to integprate wath the
testoration  project. The central
orpaniming  theme of this  desion
explotation &5 to unify the smrious
past, present and houre lustones of
the site iftto a progranumatic wrhole in
order to create a2 comprehensive
desion stratesy. Determining 3 desion
loge that 45 based on the intricate
connections that alteadsy exist on site
mvalwes understanding existing and
historical site patterns of the natural,
wernacnlar, and engneered patherning
of the land..

. Create 3 Visible Eniry to the Sie

Thirteen mowes, described in detail on the folloaring pages, outline a sequence of
desion interventions expressing the program for the site and describe howr the
tastoration project might be irtecrated into the susrounding human contest.

e :l;'ﬁ | ; . H i =
:.:E.‘.'_'__ :..-l' I---'.’l. ' = “AE
Lt h_' k, J'F__E ar LEr T mﬁf%ﬁ; ':-xl i
ELET | e
1Ll ey S -
Reshape Topography 7. Create Cormecray With Trals
. Estabhsh a Dendotic Slough 8. Create a Bndoe Berween City, Park,
MNetwork and Restoration Project
. Recmeate fresloraier tdal 9. Bufierthe Coxora Costa Canal
weilands

10. Place Commercial Comdor Along
Sellers Asenue

. Use Steet Trees to Weare Dunch 11, Restuctnme Density

Slough Into the City Fahric
ugh Lo ¥ 12. Establish a Commuority Park

15. Ceaite Beaches

. Extend Restoraton of M axrsh

Creek from Conira Costa Canal
to Cypress Road
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Dutch lC}ngh MﬂStE:f Plan

The abewre map shows the parcel as they miyht ook once resteration B completed.
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Dutch Slough Restoration Sne Mmamement Plan
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Ohjectives:

T Create elewations switable for tidal marsh
Reshape Topography sestoration

2. Ptowide flood Pru:ute::tin:uﬂ

it Enhatice expeﬁence for wrsitots

Thia cut smd Al diayram shoews the havic muere ment of Sl regquited to rediorce lerees amd raie the inedoen
of the parcel to elerrativms smitable for tdalmamh restomation.

Chapier ¥V
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Proper topographic marnipulation 15 essential to a successful sestoraton project a Dutch Slough.  Along wnth
tainfornine lesess, breaching and tecrading for testoration plantne ceeating chanms in the mround-plane can be nsed

to enhance wHsitot expetence, create wewr cortdots, and estrict pedestrian traffic to sensitive aneas.

Dutch Slough Restoration Sne Mmamement Plan
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Establish a Dendrific Slough Network

[Tsing the Crilbest Patcel a5 an example for the transition thatwnll happen on each of the parcels, the abowe dasrams dlustrate the
formation of a dendritic channel nebrrork.

by

L3

In the Fay-Delta, shknghy are foomed at the maryins of the extoan:, nanalby in brackah water areas, where are yetation boilkds op on
Accreted sndces and dramoaye. Exther freshwater from 2 opanan svatem o mimaaen from tdal actien drains smoace wakr o a
Lhw tkaraticn The main characterntic of these charmed f that their few A tSdalk; nfinenced.

In a welestablnhed, relaturek; stabk svatemn, these charmeh tend to foom a sedes of dendntic netwerla, creatmy oY

chammeh that dewvrelep distinctice characteratics sensitare to ook shight changey in elration. A complex network of mmitple
chammel mires a greater amwennt of a water-land edse conditiom (Freater area of wetted pemmeter), creasiny hakbatat fox the

target species.

Chapier ¥V
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Dhjectives:
1. Create hahitat that suppotts the life I:E,?EIE: u:nftarget species

2. Suppott the human community by providing open space,
recreabion and educational opportunities

r
f .
e, .._,I .l:; |
™ 1 i
2 ah S e
=
A
— A - i
al = o - - =
e el < = = e
—_ e = -
[ e — ==
I

Duagramn 1 lughlichts the eristing irmsation channels on the property.
Diagram 2 shows a schematic lewse breach and the debneation betaresn
tidal matsh (shourm in light creen) and upland habiaat Ideally, the area
yronld be graded to hewshts suited to tidal fluctuation (roughly betoeen -3°
and +37% with fill smported from another site. Diamram 3 shows the
transition to fidal marsh warth the establishment of meandering sloughs
based on the sosting channel nebrrork.  Finally, Diagram 4 depicts the a
mature tidal marsh system writh fully formed sloughs that provide optimal
habitat for the tatmet species.

Dutch Slough Restoration Sne Mmamement Plan
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Recreate Freshwater Tidal Wetlands

Thia diagram cmthmes the ameomt of fll needed per acre to rame different areas of the a3te to ¢rations sniabk for
tidal hMianmh resteratiom. The Mi-acre area of high pronnd in the sonthwest pertoen of the Emenoen parcelconid be
excavrated to a depth OFf twe feet, prevadiny 157,170 cobac yands of Gl

Chapier ¥V
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Ohjectives:

[ gy s el BNy, 1

il il e

Coment conditiwns ¢n the Exmenen Lewes View of revtored wetlands from a path on the top ofa lewee

Aummenting the lewse breach, a senes of larme siphons

could be buried at the base of the northertunost lewwees on

each of the parcels where subsidence is greatest. These
* desrces wonld operate when thete 15 a differential betarean
hizh tide in the mtedor portions of the pancels and lowr
tide i Dutch Slough.  With a backflowr dewnce, these
siphons would act as drains, lowreting water levels on the
patcels by shunting wwrater into Dutch Slough | Installing
these wrould ensure that shallosr water habitats would not
dotminate the sestoration project and still allerr for nanaral
acceetion [ 2 gradual budding up of sod) to take place,
eventually making these mechanisms obsolete. The
apportunity of using this tppe of restoration technigus as a
design featore would highlisht the testoration process to
the public.

Froeposed siphon to help drain parcel dorny kew tide

Dutch Slough Hestoration Sne Mmamement Plan
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There is a small pareel of land at the
intersection of Mamh Creel, Cypress Foad
and the mlread tracks munming through the
Soutlpsrest comer of the Drutch Slouwgh
properties. The site is cumenfly managed = a
parking lot and tmilhead for the Ext Fay
Fegional Fasks Drstiet Incorpomting this
land inte the plan for restomtion wwrould
create a wisible entry to the =it and buld
partierships mith other agencies wrothing in
the area Orchard plantings are wmed to
Teference  Oakley's agcultuml roots and
strueture a nesr pathing area Ti=ming ereative
uvisuals such as this fish flag can help the
community identify wwdth the rnestomtion

Project goals.

Chapier ¥V
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Objectives:

1. Extend the restoration

project into the structure of
the city

2. Create more fluid
connections between open
space systemns

3. Increase access and parking
for the Marsh Creek trail

Duoss-senivn fnonpgh mach orek md palany kit

Dutch Slough Restoration Sne Mmamement Plan
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Extend Restoration of Marsh Creek from Contra Costa
Canal to Cypress Road

Marsh  Cieek  prosades an umportant
conmection betzeen WMt Diable and the
wraterarays of the Delta Howewer ths
yratershed has besn negatiwely unpacted by
wbanization lismibing the tparian cortdor and
degrading  water guality There is an
opportunity  to protect  this  important
landscape feature before dewelopment begns,
providing the local cominonity with enhanced
pedestrian access to the trail system and

wmcreasing ecolomeal connect-rwty  beturean

the site, the city and other open spaces.

oak cottonwood sveamore alder box elder willow

Tree pakette soxrested i1 the restoration of dpatan ateas aeny Manh Creek

Chapier ¥V



Ohjectives:

1. Ifiereasze hahitat for tarcet fish
Pu:upulatin:uﬂ

2. Presrent loss nfprnpertg,? due to
banls erosion

3. I—Ielp pru:uvide a conttiious linlk
betwreen it Diablo and the E-a::,:
Delta

- | y 1 et ! anill (T
Mprh‘aw

Before

After
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Create Connectivity with Trails

This trails plan uses the emisting
lewes toads as the pritnary conduoit
for pedestrian and emermency
wehicular travel.  The system is
further angmented wath secondary
trails that allowr peopls to “met
doum’ in the marsh, provwidine a
warlety of expesiences.  These
trails link to the communty park
through to the city. It wrll be
possible to trawel around the
Emerson parcel and to wralk
around the western and nosthern
edmes of the Gilbest pascel. From

thete, a brides 15 constmcted ower

Litde Dwutch Slough to continue
access along the shoreline of the

The Mexmwrandnm of Todemtandiny between the Cihy sod project pattnen omtlines a pedonton?
trail svatem that prevides poblc access to the site ot does not allow 01 2 nanbictc @otermation of
Euﬂ:u:-uglﬁ pa.ﬂ:E].. honman and ecole ricalsaterm. The proposed pomany and secondany trail st keaare A yixnificamnt

porton of the site dedicated to willhie while allowiny 01 avanet;y ofexpemences in awnnd and
threngh the comstrocted restoration.

Chapier ¥V
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Ohjectives:
1. Prowide public access to natural resources
2. Protect sensitive habitats fromm haman traffic

3. Prowide a vaﬁetg,:' of e:-:perienc eg and wiews thru:nugh cofitrolled tnowrernent alu:uﬂg trails

- _%rjj %%wﬁm

Park

These crozz-sectons arbicnlate fomr typical conditiony that maxht be enconntered keadimy np to snd within the resteration project.

Dutch Slough Hestoration Sne Mmamement Plan
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Create a Bridge Between City, Park, and Restoration Project

This desist tnowe identifies the heast

ferscy Lakaml of the project as the strp of land that

tuns from Dutch Slough through the it

: =

Famurmee oF Dhutch and mernem El:lﬂu?lu‘tuty Paﬂi L ':.E.?PfEﬁ Rnadﬁ 2
druphs creating a central spine of access =

alonir  the eastern edme of the a

Emerson parcel and the western edme o

of the Crilbert parcel =
-2

5,

iy ]

8

b
| e Pascel g

Cnlbserr ool " - ):1$ ! . g

[ Lt g R T i _ﬁi,h

L b=

| cwvita {ewta (anal fat
i

i,

i

L

B

o h

& =]

i rppee s Uommekor Waoad
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Cross-section throngh the area of stndsyy showiny the tranyitom from comome rcial comide 1 to park to Testoration project
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Thiee divtinct bmod nyes create 2 gradient of expedence that defnes the new devrelopment at Dotch Sooyh. A commercial comidoer (1) prevades
the Wntensity ofnrban mwes smd acts as the thresheM 01 A 55-ace commmnity park and edocation center (). The tidal manh esteration 3 )@
the et expeentialerent, with Exmemon skhnrh actny as acommection to the entime Dielta.

Ohjectives:
1. Identifg,:' the DPti.t‘ﬂEll access IJEIiﬂt to tecreation and wews
2. Enhance expedence of entire project wiule concentrating activity to one area

3. Create framewotk for a flud connection between haman and natural syaterns

Ll et e L e L L T I R LIS IIIE Y

Dutch Slough Restoration Sne Mmamement Plan
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Buffer the Contra Costa Canal

The Contra Costa Canal prowides
drinking  araber -t-:- thousands : of
tasidents i Contra Costa -:-:-unt'_i,r. : : |

Water guaity .'Lt'l. 1.hr; n:m::il 15 Iﬂegaﬂirelf,_:— ‘ k) I i ]’ :II.
affectad by .;a.rba.tﬁzm:in}ﬂ a.ﬂTi faaming o | B Moo — ! i

activities adjacent to the cand.  The

wrater guality conteol board has placed '
testrictions on access to the canal in
oder to protect this important sonmce
of wrater. For the sestoration project,

the canal creates an unportant buffer

YVegetated Buffer Alone Canal

Litruting access to sensibiwe aveas and
divecting  traffic to a  fewr key
intersections. This  desigh  mowe
enthances this buffering affect by using
plantings to further separate public

from private space in an assthetc way.

Itt-ground  reactive barrers can be
B Ak

istalled to help teduce the sisk of “. i : g, 3 o 3
wrater supply contamination.  This Heteopment nl] ﬂ'.] 21, - ]—_jﬁnl O
buffer also prowides space to extend

the public tral systet.
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Ohjectives:
1. Protect bettns from erosion
2. Filter Pu:n]luted uthan mnoff

o I{eep foot traffic avray frotn canal

Betore

Dutch Slough Restoration Sne Mmamement Plan
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Place Commercial Corndor Along Sellers Avenue

N ”ﬂ?ﬁ’*““ﬁ’ *ﬁ'ﬂi *m

Extending the patk ito the X . )

Stmctured along Sellers
Avenue, a neur commercial
cottidor oreates a wisible entiy

to the comrumunity parh.

city fabse can be accomplished
by creating a 1007 wade green
tedian that wrould steetch from

the path esmrance to Cyptess L1007 wade median based on

the Panhandle case study
extends the werdant
atmosphere of the testoration
project into the ity fabrie

Foad along what 5 cusrently
Sellers Asenue.  The strip i
araded wnth a lowr point in the
cetiter, turninge Oakleys newr
‘panhandle’ o a mant swale

The newr greenaray acts as a swrale,
ditecting wates ito the constinoted
tamediation wetland in the park,

cle aning storrarater before allowring
it to trawel into the Dela system.

desioned to filter storm-rater

taoff  and  other  wban

b

S = = g T
’ - il

pollutants and direct wraber to
the center of the commmunity

park. Additionaly, sonine the

T
L —r

iy 'f
iy

atea a5 a cottnescial corador

along  this new  wegstated
bouleward wall amplify public

et R
o Bl e
T
L -

activwity and divect attention to

the project.

m—
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Dee

Dhjecﬁws:

1. Enhance visihi]it'j,? and awrareness of
park by mtroducing transhonal corrdor

2. Dewvelop a hierarchy of experence

Concepmal pempectae koelony dewn Selkm Aoweame

Dutch Slough Restoration Sne Mmamement Plan



Proposed view from the Gilbert levee trail to the Emerson beach

i .-_‘ —

Beach on Emerson parcel

Beach on Gilbert parcel

. il
s T - LT
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Obijectives:
1. Increase habitat value
2. Create a public amenity

3. Provide more fill for interior
restoration




97

Bibliography

Army Corps of Engineers, 1999 Phase I Documentation Report Chapter Two: History of the Sacramento and San Joaguin River Basins,
http://www.spk.usace.army.mil/civ/ssj/reports/phasel /pdf/Chapters/Chapter%202.pdf

Atwater, B. F. 1982 Geologic maps of the Sacramento-San Joaguin Delta, California. U.S. Geological Survey MF-1401, Menlo Park, CA.
Bay Institute, The. 1998 The Sierra to the Sea. San Rafael, California.

Baldwin, A. D., J. De Luce, et al 1994 Beyond Preservation : Restoring and Inventing Landscape. Minneapolis, MI University of Minnesota
Press.

Bayley, P. B. 1991. The Flood Pulse Advantage and the Restoration of River Floodplain Systems. Regulated Rivers 6:75-80.

BREACH Team. Simenstad, C., Toft, J., Higgins, H., Cordell, J., Orr, W., Grimaldo, L., Hymanson Z., Reed, D. 2002. Pre/iminary
Report, Sacramento/ San Joaquin Delta Breached 1.evee Wetland Study. Wetland Ecosystens Team. Seattle, Washington.

Brown, L.R.; Draft. Issues in San Francisco Estuary Tidal Wetlands Restoration: Ecosystem and Drinking Water Quality Aspects of Organic
Carbon Production in Restored Tidal Wetlands. A CALFED “white paper.”

CALFED Bay-Delta Program and Strategic Plan Core Team 1998 Strategic Plan for the Ecosysten Restoration Program. Sacramento, CA
CALFED Bay-Delta Program.

California Department of Water Resources. The Sacramento-San Joaquin Delta Atlas 1993 California Department of Water Resources
California. State Lands Commission 1991. Delta-Estuary : California's inland coast : a Pblic Trust Report. Sacramento, Calif., The
Commission.

City of Oakley General Plan http://www.ci.oakley.ca.us/html/plan/index.asp November, 2002

Coen, D., J. I. Nassauer, et al. 1987_Landscape Architecture in the Rural Landscape. Washington, D.C., American Society of Landscape
Architects.

Cohen, A. N., J. M. Laws, et al. 1991. An Itroduction to the Eology of the San Francisco Estnary. Oakland, Calif., San Francisco Estuary
Poject.



98

Crain, P. K., P.B. Moyle, K. Whitner. Native and Alien Fish Assemblages in Relation to Environmental V ariation in the Consumnes River
Floodplain. Abstract. CALFED Bay-Delta Program Science Conference. October 2000.

Hall, C. "The Petfect Detour". Via Magazine. May/June 2002. pp 42-46.
Dramstad, Wenche E. , James D. Olson, and Richard T.T. Forman. 1996 Landscape Ecology Principles in Landscape Architecture and
Land-Use Planning: Harvard University Graduate School of Design ; Washington, DC : Island Press American Society of Landscape

Architects.

Jensen, D. B., J. Harte, et al. 1993. In Our Own Hands : A Strategy for Conserving California's Biological Duversity. Berkeley, University of
California Press.

Kondolf, G.M. 1995 5 Elements for Effective Evaluation of Stream Restoration Restoration Ecology 3(2) 133-136
Leighton, Kathy Footprints in the Sand City of Brentwood, CA In-house press, 2000.

Leopold, Luna Bergere, 1915-. Fluvial Pocesses in Gomorphology, M. Gordon Wolman and John P. Miller. San Francisco, W. H.
Freeman, 1964.

Linn, K 1960 Ecology of cities, are we making space for consumers only? Harvard University Press

Lucas, L.V., Cloern, J.E., Thompson, J.K., Monsen, N.E. 2002.Functional 1V ariability of habitat within the Sacramento — San Joaquin Delta:
Restoration Implications. Ecological Applications 12(5), pp. 1528-1547

Maher, R.V. An Information Management Perspective on Ecological Integrity in Kejimkujik National Park
http://agrg.cogs.ns.ca/publications/reports/keji_science 251100.pdf, October, 2002

Malamud-Roam, Karl Patrick 2000 T7dal Regimes and Tide Marsh Hydroperiod in the San Francisco Estuary Theory and Implications for
Ecological Restoration, Dissertation, University of California, Berkeley

Marcus, C. C. and C. Francis 1998. People places : design guidelines for urban open space. New York, Van Nostrand Reinhold.

Moss, Brady personal communication The Trust for Public Land October 17, 2002



99

Mart, B. and Bay Planning Coalition (1987. The Saved Bay : A Catalogue of the Protected Areas of San Francisco Bay. San Francisco, Calif,
The Coalition.

Meinig, D. W. and J. B. Jackson 1979. The Interpretation of Ordinary Landscapes : Geographical Essays. New York, Oxford University
Press.

Mozingo, Louise. The Aesthetics of Ecological Design: Seeing Science as Culture. 1andscape Journal, University of Wisconsin Press. Vol. 16,
Number 1, Spring 1997.

Natural Heritage Institute. 1998. An Environmentally Optimal Alternative for the Bay-Delta. In-house publication.

Natural Heritage Institute; Cain, J., Emerson, S., Burroughs, R., Gilbert, B., Schaefer, N., Executive Summary. Dutch Slongh Tidal
Marsh Restoration Project. Presented to CALFED, 2002.

Natural Heritage Institute, 2002. The Past and Present Condition of the Marsh Creek W atershed. First Edition. In-house publication

San Francisco Bay Joint Venture Program, 2001 Restoring the Estuary: A Strategic Plan for the Restoration of Wetlands and Wildlife in the San
Francisco Bay Area.

San Francisco Estuary Project 1999. Bay-Delta environmental Report Card : San Francisco Estuary Project CCMP workbook. Oakland (1515
Clay Street, #1400, CA 94612), The Project.

San Francisco Estuary Project. State of the Estuary Report. 2000

Sommer, T., R. Baxter, and B. Herbold. 1997. Resilience of splittail in the Sacramento-San Joaquin estuary. Transactions of the
American Fisheries Society, 126: 961-976.

Sommer, T.R., M.L. Nobriga, W.C. Harrell, W. Batham and W.J. Kimmerer. 2001. Floodplain rearing of juvenile Chinook salmon:
evidence of enhanced growth and survival. Canadian Journal of Fisheries and Aquatic Sciences, 58: 325-333.

Stienstra, Tom. Thursday, October 24, 2002 W ater, water everywhere Delta provides vast playground for boaters, anglers and explorers San
Francisco Chronicle

Swan, J. A. 1991. The Power of Place : Sacred Ground in Natural & Human Environments : An Anthology. Wheaton, Ill., Quest Books.



100

San Francisco Estuaty Project website, www.abag.ca.gov/bayarea/sfep/sfep.html, December 2002
Schmutte, Curt personal communication, July 22, 2002

Sommer, T., M. Nobriga, B. Harrell, W. Batham, R. Kurth, and W. Kimmerer. 2000. Floodplain Rearing May Enhance Growth and
Survival of [nvenite Chinook Salmon in the Sacramento River. IEP Newsletter 13(3): 36-43.

Walkling, Richard P. 20018 ubsided Island Restoration in the Sacramento-San Joaguin Delta: Design for Sherman Island Thesis, University of
California, Berkeley

Watts, M. T. (1999). Reading the landscape of America. Rochester, N.Y., Nature Study Guild Publishers.

Whisenant, S. G. (1999). Repairing Damaged Wildlands : A Process-Oriented, andscape-scale Approach. Cambridge, UK ; New York, NY,
Cambridge University Press.

Williams, P., Orr, M.K., Garrity, N. 2002. Hydranlic Geometry: A Geomorphic Design tool for Tidal Marsh Channel Evolution in Wetland
Restoration Projects. Restoration Ecology Vol. 10 No. 3, pp. 577-590





