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“We have learned, through the painful mistakes of yesterday’s ignorance and myopia, that we cannot
view the natural environment as something apart from the human race… Shifting the direction of
Mission Bay Park to account for its long-term ecological health is a choice for the future.” – City of San
Diego’s Mission Bay Park Master Plan (August 2, 1994)
For decades, conservationists at San Diego Audubon and throughout the environmental community
have dedicated themselves to protecting Mission Bay’s fragile remaining resources and to lay the plans
for its future restoration.
As we move forward in developing a vision for the future of Mission Bay Park that meaningfully
integrates protection of the natural environment with the recreational needs of the community, it’s
important to remind ourselves of Mission Bay’s history - what it was and what it has become.
In the late 1800’s, Mission Bay was a 4,000-acre mosaic of wetland habitats sprawled across the mouth
of the San Diego River, forming “Bahia Falsa” or “False Bay”. For millennia, this wetland complex
supported Native American communities who relied on the Bay’s natural resources. Tens of thousands
of migratory waterfowl and shorebirds thrived in the Bay’s eelgrass, mudflats, and salt marsh as they
travelled along the Pacific Flyway, a north-south highway of bird migration. Over many centuries,
multitudes of fish emerged from the Bay’s wetland “fish nurseries”, contributing to abundant fisheries
along the southern California coast.
Over the past several decades, much of the natural resources of Mission Bay have been altered.
“Derby’s Dike”, built in 1853 to re-route the San Diego River, began 150 years of large-scale alteration
of the Bay that nearly obliterated this global treasure of biodiversity. During this period, wetlands were
viewed as something to dredge, fill, and develop. Of the 4,000-acres of wetland habitats that once
existed, merely one percent – 40 acres – remain. In the past, society did not understand the value of
wetland systems and the ecosystem services they provide to the human communities surrounding
them.
Today, we know better. We know how important wetlands are to our communities, our coast, and our
wildlife. We know that they improve water quality, stabilize our coastline, and provide habitat for
wildlife like Brown Pelican and California Halibut.
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To address the mistakes of the past, we must create a new vision for Mission Bay Park – one that
corrects the Bay-wide imbalance that has for so long favored commerce and active recreation at the
expense of the environment. ReWild Mission Bay provides this vision.
ReWild’s 375-plus page “Wetlands Restoration Feasibility Study Report” outlines how we can realize
this vision. In it you will read about northeast Mission Bay’s ecological history, existing parkland,
leasehold businesses, and habitat uses, and what opportunities and constraints lay ahead for restoring
this small but important corner of Mission Bay.
You will learn about four years of stakeholder outreach and public engagement that led to the
development of three final conceptual plans, or “restoration alternatives”, that show feasible,
implementable plans for restoration. You will come to know the details of these alternatives, including
how much habitat each alternative creates, how resilient each alternative is to sea level rise, and the
opportunities they would provide for expanded recreation, research, and educational opportunities.
The ReWild Mission Bay Feasibility Study was an intense, collaborative effort on the part of the
Wetlands Working Group steering committee, members of ReWild Mission Bay’s Science and Technical
Advisory Committee, and restoration professionals led by Everest International Consultants. We thank
these participants and the hundreds of community members who attended our public workshops for
engaging in this planning effort and inspiring what is contained in the final restoration alternatives.
The study and its conclusions provide a road map to guide us toward implementation of wetlands
restoration that will make the public and the City of San Diego proud. Now, we call on politicians and
community leaders to make the scientifically sound, forward thinking, and sometimes-difficult
decisions required to restore these valuable wetlands.
ReWild Mission Bay’s study to identify feasible wetland restoration alternatives represents the first
time in half a century that the public has had a chance to help determine how these public lands are
used – lands that belong to all of us. And, it’s likely our last chance to do so before our coastal
communities experience some of the most damaging impacts of a changing climate.
Let’s give a gift to future generations of San Diegans – the gift of enjoying the beauty of Mission Bay’s
natural resources and benefiting from the protections wetlands provide for our coastline and
communities.
Please join us in making this vision a reality.
Sincerely,
Rebecca Schwartz Lesberg
ReWild Mission Bay Project Manager
San Diego Audubon
Chris Redfern
Executive Director
San Diego Audubon
Preface and Executive Summary - 2

ON BAY
MISSI

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report
Executive Summary
September 24, 2018
ReWild Mission Bay Vision
To enhance and restore estuarine habitats in the northeast corner of Mission Bay at the mouth of Rose
Creek, contiguous with the Kendall-Frost Marsh Reserve/Northern Wildlife Preserve, and expand
opportunities for compatible community access to the marsh.
ReWild Mission Bay is a collaborative effort of San Diego Audubon and our partners to protect and
restore crucial wetlands in San Diego’s Mission Bay. An important step of that effort is this Feasibility
Study, funded by the California State Coastal Conservancy and US Fish and Wildlife Coastal Program,
which aimed to develop, analyze, and evaluate a range of wetlands restoration alternatives for the
northeastern corner of Mission Bay via a transparent, public involvement process. This Study provides
a vision for site-specific restoration alternatives that are capable of garnering public support, agency
approval, and implementation funding.
Goals of ReWild Mission Bay
•

Goal 1: Restore, enhance, and/or create estuarine habitats (intertidal mudflat, salt marsh, tidal
channels, & marsh/upland ecotone) to provide ecosystem functions and services, such as fish
and wildlife support, water quality improvement, shoreline stabilization, carbon sequestration,
and resistance and resilience to climate change and associated effects.

•

Goal 2: Minimize detrimental anthropogenic impacts (direct and indirect) associated with
surrounding development to the existing and restored estuarine habitats and associated
wildlife.

•

Goal 3: Provide new and/or improve opportunities for public access, education, research, and
recreation in ways that improve understanding and stewardship while protecting the existing
and restored estuarine habitats and associated wildlife.
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Study area

The ReWild Mission Bay Feasibility Study area encompasses about 460 acres in Mission Bay’s northeast
corner, and includes open water, developed parkland, lower Rose Creek, and remnant wetland habitat.
Areas outlined in red are defined as Restoration Focus Areas (RFAs) and are areas that are either
existing wetlands or areas called out in the City of San Diego’s Mission Bay Park Master Plan as
opportunities for restoration. From east to west, the three RFAs are: De Anza Point special study area
(83 acres), Campland (52 acres), and the Kendall-Frost Marsh/Northern Wildlife Preserve (66 acres).
The formerly 4,000-acre wetland complex of Mission Bay was radically altered beginning in the 1940s
to create recreational opportunities for San Diego, destroying nearly all of Mission Bay’s estuarine
resources. 1 Fortunately, a remnant of functional habitat remains in Mission Bay’s northeast corner, at
the Kendall-Frost Marsh Reserve and adjacent Northern Wildlife Preserve, which comprises
approximately 10% of the study area. The other approximately 90% of the study area is made up of
developed parkland, largely within Mission Bay Park, and owned by the City of San Diego.

1

For a more complete description of the Bay’s historical ecology, see the San Francisco Estuary
Institute’s “Mission Bay Historical Ecology Reconnaissance Study” found as an appendix to the full
report.
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A five-step process
The following five-step process was utilized to address the vision and goals of the project.
1.
2.
3.
4.
5.

A comprehensive description of existing conditions
Exploration of key opportunities and constraints in realizing our vision
Public engagement in exploring potential restoration features
Refinement of publicly-vetted restoration elements into three draft alternatives
Detailed analysis and evaluation of three final alternatives in meeting project goals

The results from these five steps are summarized below.
1. EXISTING CONDITIONS: Exploring possibilities for wetlands restoration in northeast Mission Bay
To inform restoration opportunities, an examination of the study area was completed to understand
existing conditions. This examination included information on physical attributes of the site area (e.g.,
geomorphology, bathymetry, topography); processes such as hydrology, sedimentation, water
circulation, and wind and wave action; biological resources, ecological function, and water quality; and
land use, public access, and recreation information.
An elevational mosaic of wetland habitats within a constrained landscape
The Kendall-Frost Marsh Reserve is owned and operated by the UC Natural Reserve System, and
together with the City of San Diego’s Northern Wildlife Preserve, includes 88 acres of salt marsh,
mudflat, tidal channels, and salt panne. The Marsh/Preserve is fringed by mostly disturbed upland
coastal sage habitat, with some active restoration underway led by the UC Natural Reserve System and
partners. Although small in size, the Marsh/Preserve habitat supports abundant wildlife, including fish,
benthic invertebrates, and more than 160 species of birds. Three state and/or federally listed species
use the habitat in the study site, including the California least tern, light-footed Ridgway’s rail, and
Belding’s savannah sparrow.
The Kendall-Frost Marsh Reserve and Northern Wildlife Preserve are considered to be lynchpins for
wetlands restoration opportunities in Mission Bay. That is because restoration outcomes are nearly
always more successful when wetlands are restored adjacent to existing functional wetland habitat
rather than restoring wetlands where none remain or existed previously. Also, the proximity of Rose
Creek to these remnant wetlands provides an opportunity to reestablish the historical connection
between the creek and the marsh, providing much-needed fresh water and sediment inputs necessary
for healthy marsh function.
The study area is constrained on three sides by dense suburban development and developed parkland
with the fourth side open water of the Bay. Land uses within and adjacent to the study area include a
public high school, residential housing, roadways, parking lots, utilities, developed parkland, and
businesses operating on City parkland via lease agreements (e.g., RV camping at Campland on the Bay,
and abandoned mobile homes on De Anza Point), which are served by infrastructure that provide
utilities, water, lighting, storm drain, and sewer services.
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Water on the move
Wetlands are ecosystems defined by periodic inundation with water. In Mission Bay, waters from the
Pacific Ocean flow in and out of the mouth of the bay, generating a circulation pattern that influences
water levels and water quality in our study area and throughout the bay.
Rose Creek, which bisects the ReWild study area, is the largest single source of fresh water to Mission
Bay, followed by Tecolote Creek and some year-round inputs from urban runoff. Inputs from rain occur
mostly in the winter and spring when the San Diego region receives most of its precipitation. During
these rain events, storm drains also contribute to water flows in the area (including runoff from
impervious surfaces within the study area like at the Campland on the Bay RV Park, De Anza Mobile
Home Park, and parking lots).
Water quality is dynamic in the Bay and can change dramatically as pollutants are flushed into the Bay
from the watersheds above. A number of water bodies/shorelines within our study area are listed as
impaired under Section 303(d) of the Clean Water Act, including the stream course of Rose Creek, the
mouth of Rose Creek, and both the Campland and De Anza Cove shorelines. De Anza Cove, located far
from the mouth of the Bay, suffers from some of the worst water quality in the Park.
Given the impervious surfaces comprising the watershed acreage, large precipitation events can create
dramatic increases of flow down Rose Creek. Such flows transport large quantities of sediment that are
deposited at the mouth of the creek and over time impede navigation. They can also cause and
exacerbate water quality issues.
2. OPPORTUNITIES AND CONSTRAINTS: Building a more resilient marsh, with Bay-wide benefits
Restoration in this particular part of the Bay comes with a suite of opportunities that increase the
likelihood of success for the project, as well as constraints that present potential challenges to
overcome. These include:
Opportunities:
•

•

•

Reduction of human impacts: Restoring coastal salt marsh adjacent to existing, functional
habitat creates a larger continuous habitat area, increasing ecological function and reducing the
proportion of the habitat subject to edge effects, including the effects of urban predators on
sensitive wildlife, spread of invasive species, and other human-related impacts.
Nutrients for the marsh: ReWild restoration alternatives all lower the elevations of landforms
adjacent to the banks of Rose Creek. This restoration of a more natural delta-like landform
would allow water from Rose Creek to fan out upon reaching the Bay versus exiting the
constrained creek channel at high speed. As the water fans out, it would carry fresh water and
sediments into the marsh, providing essential nutrients and sediment necessary for healthy
marsh function.
Water quality improvements: Redirection and redistribution of water flows from Rose Creek
into marsh habitat would also reduce pollutants before they reach Mission Bay, improving
water quality within the entire Bay.
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•

•

•

•

Timing: For more than twenty years, the Mission Bay Park Master Plan has called for habitat
restoration within the current footprint of the Campland leasehold and calls for wetlands
creation and water quality improvements for the De Anza Special Study Area. With the
resolution of a lawsuit between the City of San Diego and De Anza Mobile Home Park residents,
and with the leasehold for Campland expiring in 2020, significant opportunities now exist for
wetlands restoration to move forward.
Compatible adjacent uses: Land uses adjacent to restoration focus areas include open parkland
and a golf course with few buildings and structures, providing the possibility for future
restoration, buffers between restored habitat and heavy human use areas, and potential areas
for wetland upslope migration in the future.
Likelihood of compatible soils: Historically, the areas of Campland and De Anza Point were
wetland before being filled and developed. Therefore, it is generally thought that the wetland
soils needed for restoration likely still persist underneath the fill. If this is true, when the fill is
removed, the underlying soils would likely support wetland plants without significant soil
augmentation. In addition, it is likely that the soils placed as fill were dredged from the Bay so
those soils may also support wetland plants without significant soil augmentation as long as the
placed fill soils have not become contaminated over time.
Nearby plants and animals: Since the areas for proposed restoration are adjacent to existing
marsh habitat, it is expected that marsh plant communities would readily recolonize the
restoration area without significant active restoration. Expanded marsh habitat would also
provide more refuge areas for wildlife, and allow potential expansion of populations of
endangered and threatened species.

Constraints:
•

•

Soil disposal: Material excavated to reduce elevations (i.e., bring the height of the De Anza and
Campland RFAs down to sea level) would need to be tested for contaminants. If the soil is
clean/non-hazardous, there are likely ways to reuse the material. Sandy soil could be used to
replenish nearby beach areas, and wetland soils could be used to shallow existing open water
to expand the footprint of low marsh habitat and mid-marsh habitat in the Bay.
Potential impacts to City lease revenue: The restoration of wetlands in the study area could
require the removal or modification of some recreational land uses at Campland and De Anza
Point, which would impact the City’s lease revenue and represents a potential constraint to
restoration. However, this use conversion would reduce water quality impacts to the Bay
compared to existing conditions or redevelopment within the RFAs.

A chance to explore and learn about wetlands
Today, the remnant Kendall-Frost Marsh Reserve and Northern Wildlife Preserve are so small and
subject to edge effects that public access is extremely limited. An expanded marsh footprint would
allow for expanded opportunities for the public to explore and learn about wetland ecosystems. All
ReWild restoration alternatives include public access, including overlooks and interpretive trail systems
that would be connected to existing parkland, walkway, and bikeway infrastructure.
Scientific and educational institutions have used habitat areas in the study area for many years and this
use is expected to expand with restoration efforts. Teaching and research activities currently underway
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include relationships with Mission Bay High School and its associated middle and elementary schools.
Long-term research and teaching at the post-secondary level is facilitated by the University of
California Natural Reserve System, and includes relationships with the University of California San
Diego, San Diego State University, Point Loma Nazarene University, and the University of San Diego.
3. PUBLIC ENGAGEMENT: Building durable consensus for restoration
In order to give the local and regional community a chance to participate in and help inform the
restoration design, as well as to build support and consensus for restoration in our study area, the
ReWild Mission Bay Feasibility Study began with the development of a stakeholder outreach and public
involvement plan.
Engaging key stakeholders and the public
A Science and Technical Advisory Committee (STAC) was formed to provide information and advice on
the study’s work products, to ensure that all materials were informed by the best available science and
by knowledge of existing infrastructure and planning efforts. STAC members included staff from a
number of City departments (e.g., Planning, Transportation and Storm Water, Parks and Recreation),
wetland scientists, and wildlife agency staff as well as regulatory and resource agency staff.
Key stakeholders were engaged at the outset of this effort by forming a Community Representatives
Group, which included local community leaders, representatives from groups using current park
amenities, leaseholder businesses, education-related groups conducting research, and other interested
parties.
Community members also participated in four public workshops timed to coincide with key project
milestones. Four workshops were held at Mission Bay High School over a twelve-month period from
the spring of 2016 to the spring of 2017. Public engagement was robust, with an average of more than
80 community members attending each workshop. People were encouraged to provide written
feedback at the meetings or online through a comprehensive public website.
Development of restoration screening alternatives
An initial set of restoration alternatives were developed to screen restoration ideas, concepts,
measures, and features. In keeping with an inclusive, transparent planning process, development of
restoration alternatives began with a “bottom-up” gathering of restoration ideas and concepts from
community members in the first two public workshops and by feedback submitted via the ReWild
Mission Bay website. Restoration ideas and concepts were also solicited from the Wetlands Working
Group, Science and Technical Advisory Committee, and the consultant team. Eight initial screening
alternatives were created via this multifaceted input, and three additional alternatives were developed
to address consistency with the California Coastal Commission 2015 Sea Level Rise Policy Guidance.
Maps of these alternatives can be found on pages 104-109 of the full report.
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4. REFINEMENT OF ALTERNATIVES: Narrowing the field
Narrowing down restoration alternatives to three options was necessary before proceeding to a more
in-depth study of how the various features and options would function and meet project goals. A
screening process was used to evaluate each of the eleven screening alternatives. Features that were
not screened out then became the building blocks for draft Alternatives A, B, and C. Broadly, the
screening criteria focused on:
•
•
•
•

Technical feasibility
Alignment with Mission Bay Park Master Plan water quality objectives and wetland restoration
area goals revised to account for projected sea-level rise
Analysis of the feature’s and measure’s contributions to meeting restoration goals
Consideration of expected non-habitat land use needs in the study area, including needs
outlined in the City’s De Anza Revitalization project (a project initiated by the City of San Diego
in 2015 within the footprint of the ReWild study area)

The draft Alternatives A, B, and C are shown in Figures 5.13, 5.14, and 5.15 of the full report (found on
pages 111-113).
Further refinement based on sea-level rise and City land use preferences
Two significant feasibility constraints were identified at this point in the feasibility process: sea-level
rise and input from the City of San Diego’s Planning Department regarding land and shoreline use
needs in the study area.
Computer modeling conducted by the consultant team indicated that projected sea level rise would
not only drown the existing marsh areas, but would also dramatically impact restored habitat areas
over time. Habitat conversion and resulting loss of ecosystem function would mean that the vision of
restoring a wetlands system resilient to sea level rise could not be achieved using the existing draft
Alternatives A, B, and C. The Mission Bay Park Master Plan called for an addition of at least 80 acres of
wetlands in northeast Mission Bay that would complement the existing 40 acres at the Kendall Frost
Reserve/Northern Wildlife Preserve. As such, the Mission Bay Master Plan envisioned 120 acres of
wetlands in northeast Mission Bay. However, to retain 120 acres of wetlands that would be able to
persist in the face of sea level rise through the year 2100, models indicated that more than 200 acres
of wetland and associated habitat would need to be conserved and restored today. In order to retain
more habitat into the future, two of the three final alternatives were modified to include more habitat
area to the south/southwest of Campland.
In 2017, the City of San Diego requested that ReWild include an alternative to accommodate forty
acres of guest housing within the De Anza Special Study Area, which lies within the footprint of our
study area. One of the draft alternatives was modified to address this potential constraint.
A closer look at final alternatives “Wild”, “Wilder”, and “Wildest”
All three final restoration alternatives for ReWild provide a distribution of habitats that include
subtidal, mudflat, low salt marsh, mid-high salt marsh, and transitional/upland habitat types. Table 6.1
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on page 117 of the full report shows the distributions of each habitat type in the years 2020, 2050, and
2100 with anticipated sea-level rise of zero, 2.0, and 5.5 feet, respectively. Due to different habitat
configurations, the area of different habitat types provided by each alternative change over time as sea
levels rise. This, in turn, affects how each alternative performs in supporting particular plant and
animal species that depend on different habitat types. A comprehensive discussion of these trade-offs
can be found in chapter six of the full report and a broad overview is presented below.
ReWild Mission Bay Projected Habitat Distributions

Habitat/ Recreational Use

Year 2020
(No SLR)

Year 2050
(2.0 ft of SLR)
Area (Acres)

“Wild” Alternative
Passive and active recreation
97
with appropriate buffer
Habitat total*
214
Salt Marsh to Upland Total
172
“Wilder” Alternative
Passive and active recreation
144
with appropriate buffer
Habitat total*
235
Salt Marsh to Upland Total
164
“Wildest” Alternative
Passive and active recreation
94
with appropriate buffer
Habitat total*
315
Salt Marsh to Upland Total
227

Year 2100
(5.5 ft of SLR)

97

97

184
94

84
45

144

144

180
80

75
40

94

94

254
134

117
75

*Habitat total = sum of mudflat, salt marsh, transitional, and upland habitats
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The “Wild” Alternative
The “Wild” alternative explores opportunities to restore wetlands exclusively within the Restoration
Focus Areas of Campland and De Anza, and does not propose shallowing adjacent open water or any
major modifications to the outlines of existing landforms. This minimizes issues related to the
permitting of placing fill in open water. However, this alternative achieved the lowest amount of
restored habitat and the required lowering of elevations at Campland and De Anza would necessitate
exporting a large volume of soil off-site, resulting in impacts to traffic, air quality, and greenhouse gas
emissions.

Following restoration, “Wild” would provide 172 acres of wetland habitat (salt marsh to upland
gradient); by 2100 (or 5.5 feet of sea-level rise), the habitat extent shrinks to 45 acres.
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The “Wilder” Alternative
The “Wilder” alternative was created to reflect the minimum distribution of ‘Habitat-Oriented
Recreation/Preservation’ as shown in the Mission Bay Master Plan and in response to the City’s
request to accommodate 40 acres of guest housing on De Anza Point. “Wilder” uses soil excavated
from the Campland RFA to shallow approximately 38 acres of open water and in doing so create
mudflat, low salt marsh, and mid-high salt marsh. This option provides greater resiliency to sea-level
rise as compared to the “Wild” alternative and reduces the need to export soil offsite, reducing traffic,
air quality, and greenhouse gas impacts.

Following restoration, “Wilder” would provide 164 acres of wetland habitat (salt marsh to upland
gradient); by 2100 (or 5.5 feet of sea-level rise), the habitat extent shrinks to 40 acres.
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The “Wildest” Alternative

The “Wildest” alternative expresses a vision whereby water quality, sea-level rise adaptation, and the
ability for wetland habitats to persist over time were optimized. The “Wildest” alternative proposes
using soil from both the Campland RFA and areas on the De Anza Point RFA to convert 94 acres of open
water to restore mudflat, low salt marsh, and mid-high salt marsh on both sides of Rose Creek. This
alternative provides the greatest resiliency to sea-level rise of all options. The “Wildest” alternative
also represents a balanced cut and fill option, virtually eliminating the need to export soil offsite and
greatly reducing the related impacts to traffic, air quality, and greenhouse gas emissions.
Following restoration, the “Wildest” alternative would provide 227 acres of wetland habitat (salt
marsh to upland gradient); by 2100 (or 5.5 feet of sea-level rise), the habitat extent shrinks to 75
acres and in doing so most closely retains 120 acres of wetlands (called for in the Mission Bay Park
Master Plan) over an 80-year project lifespan.
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5. DETAILED ANALYSIS: Evaluating how “Wild”, “Wilder”, and “Wildest” perform in achieving the
ReWild vision
This project conducted tidal and fluvial hydraulic modeling, sea-level rise modeling, habitat area
calculations, estimates of quantities of earthwork required, analysis of public access, and construction
cost estimates. These analyses were used to evaluate how well each of the alternatives met the
project’s goals.
Tidal and flooding effects of restoration alternatives
ReWild Mission Bay’s final wetland restoration alternatives include significant changes to landforms
within the Bay as well as the shallowing of existing open water habitat areas in “Wilder” and “Wildest.”
These elevational changes may affect tidal action (movement of water on the daily tides) and resulting
water levels in restored habitat and non-habitat areas. Landform changes next to the mouth of Rose
Creek are also expected to change the speed and course of fresh water flowing into the Bay, known as
fluvial inputs. Given the significance of such potential change, the ReWild consultant team developed a
hydrodynamic model to characterize tidal and fluvial flood dynamics within the study area.
The two-dimensional TUFLOW hydrodynamic model was developed to analyze existing tidal and flood
conditions in the study area as it exists today. Then, the same model was used for each of the three
final restoration alternatives to determine how each would affect tidal and flood conditions. A
complete discussion of the modeling methodology and results can be found on pages 148-187 of the
full report.
Major findings include:
•
•
•
•
•
•

Overall, tidal and flood velocities would be generally lower under proposed restoration
alternatives compared to existing conditions
Restoration alternatives moderately reduce tidal velocities at the mouth of Rose Creek
Tidal velocities within proposed marsh channels would be low
100-year flood levels in the three final restoration alternatives are similar as to what is seen
today under existing conditions
Restoration alternatives generally reduce how far flood velocities extend into the Bay under
100-year flood conditions
Differences between how the three final restoration alternatives would affect tidal and flood
conditions were modest

Sea-level rise effects of restoration alternatives
The California Coastal Commission’s 2015 Sea Level Rise Policy Guidance projects a maximum mean
sea-level rise of 5.5 feet by the year 2100. To analyze the effects of 5.5 feet of sea-level rise on the final
restoration alternatives, the ReWild consultant team set tide water levels to 5.5 feet above current
conditions and then re-ran the TUFLOW hydrodynamic model described above. Sea-level rise effects
on habitat distributions are illustrated in figures 6.4 – 6.9 on pages 121-126 of the full report.
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Under a 5.5 feet mean sea-level rise scenario:
•
•
•
•

Tidal velocities under the final restoration alternatives would be less than the tidal velocities
under existing conditions (i.e., without habitat restoration)
100-year flood levels are similar under existing conditions (i.e., unrestored northeast portion of
Mission Bay in Year 2100 with sea-level rise) and the final restoration alternatives
100-year high flood velocities under the final restoration alternatives do not extend as far into
Mission Bay and are shifted to the west as compared to existing conditions
100-year flood extent would largely inundate habitat areas of all three final restoration
alternatives

How “Wild”, “Wilder”, and “Wildest” options stack up in meeting restoration goals
Goal 1: Restore, enhance and/or create estuarine habitats (intertidal mudflat, salt marsh, tidal
channels, transitional, & upland) to provide ecosystem functions and services, such as fish and wildlife
support, water quality improvement, shoreline stabilization, carbon sequestration, and resistance and
resilience to climate change and associated effects.
The primary metric for achieving Goal 1 is the overall size of the restoration footprint. Therefore,
“Wildest” most effectively meets this goal. In providing the largest area of habitat, “Wildest” provides
the best overall fish and wildlife support. More salt marsh habitat provides greater filtration of
pollutants to improve water quality. A larger wetlands footprint leads to greater carbon sequestration.
And by providing more transitional habitat, “Wildest” provides superior opportunities for shoreline
stabilization and for habitat to migrate upslope as sea levels rise. (It is important to note, however, that
sea-level rise will fragment habitat areas considerably in all three final restoration alternatives.)
Perhaps most consequentially, the sea-level rise analysis indicates that the “Wildest” alternative is the
only alternative likely to retain a habitat distribution with 5.5 feet of sea-level rise that can
meaningfully provide the ecosystem functions and services outlined in this goal.
Goal 2: Minimize detrimental anthropogenic impacts (direct and indirect) associated with surrounding
development to the existing and restored estuarine habitats and associated wildlife.
Many direct and indirect human-caused threats to restored habitat are beyond the planning scope of
this project, including changes to how surface water run-off is managed on adjacent land uses, limiting
recreational activities that may harm habitats or disturb wildlife (e.g., jet skis and boats), and
proposing changes to nearby dredging activities.
The size of upland and transition habitat zones included in each restoration alternative provides a
useful metric for indicating how well each option addresses this goal. As the “Wildest” alternative
provides the largest acreage of upland and transition habitat, it performs best in achieving the
protection of sensitive habitats and wildlife from human disturbance. See Table 6.1 in the full report
for acreage details.
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Goal 3: Provide new and/or improve opportunities for public access, education, research and recreation
in ways that improve understanding and stewardship while protecting the existing and restored
estuarine habitats and associated wildlife.
Each of the three final restoration alternatives include design features that address this goal, including
observing minimum wetland setbacks, using existing trail alignments for high-use areas and separating
pedestrian and bicycle users when possible, and working to balance competing goals of public access
and protection of wildlife and habitats. Trail configurations, overlook locations, visitor centers, and
other interpretive infrastructure are all unique to each of the three final restoration alternatives and
are not readily comparable for evaluative purposes related to this goal. Details can be found on pages
212-218 of the full report. A few major takeaways include:
•

•

•

•

The “Wilder” alternative provides the fewest opportunities for nature-based recreation of all
the alternatives. However, it has the greatest amount of active recreational development
adjacent to habitat east of Rose Creek. Therefore, public access on the west side of Rose Creek
was curtailed to minimize edge effects and protect habitat and ecosystem function.
Though the “Wild” alternative provides the greatest length of trails through habitat, “Wildest”
provides the greatest “time of exposure” to nature because it includes access to a long,
contiguous edge of habitat via a perimeter multi-use trail.
Due to the north-south extent of the habitat proposed in the “Wildest” alternative, this
alternative provides opportunities for interpretive trails to extend deeper into habitat zones
while maintaining desired setbacks from wetlands.
Due to sea-level rise and the migration of wetlands habitats upslope, interior trails of all three
final restoration alternatives would lose desired wetlands setbacks and would need to be
relocated over time.

Comparing implementation costs of “Wild”, “Wilder”, and “Wildest”
The ReWild consultant team compared estimated implementation costs for each of the three final
restoration alternatives. In developing cost estimates, it was assumed that costs for environmental
review, permitting, and final design/engineering were the same for each of the alternatives
($4,500,000). Therefore, the cost differences between alternatives were solely construction-related.
Costs were estimated assuming that a portion of excavated soils would contain moderate levels of
contamination.
Differences in construction-related costs largely depend on how much grading work is needed to
create the elevations to support wetland and associated habitat types, the amount of soil needed to be
removed off-site (if any), and the method of disposal (e.g., by truck or barge). Total cost to implement
the alternatives is cheapest for “Wilder,” followed by “Wildest” and then “Wild” while cost per unit
acre restored was cheapest and similar between “Wildest” and “Wilder” and more expensive for
“Wild.”
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Summary of Implementation Cost Estimates (in 2017 Million of Dollars)
“Wild”
Item
Total Cost ($Million)
Restoration Unit Cost
($million/Acre of habitat***)
Restoration Unit Cost
($million/Acre of wetland habitat*)
Restoration Unit Cost
($million/Acre of wetland restored**)

LA-5
Upland
Disposal Disposal
97.8
91.4
0.41
0.38

“Wilder”

“Wildest”

LA-5
Disposal
46.4
0.16

Upland
Disposal
46.2
0.15

On-Site
Disposal
62.6
0.16

0.54

0.50

0.19

0.19

0.22

1.07

0.99

0.34

0.33

0.35

* mudflat, low, mid and high salt marshes, includes existing wetland in KFMR/NWP but excludes public access features
** mudflat, low, mid and high salt marshes, excludes existing wetland in KFMR/NWP and public access features
*** mudflat, low, mid and high salt marshes, transitional, uplands, includes existing habitats at KFMR/NWP but excludes public access features

Restoration alternative costs were also evaluated on a “restoration unit cost per acre” basis, providing
a cost comparison relative to the size of restoration area achieved. Restoration unit cost per acre is
defined as the total implementation cost divided by the total acreage of wetland habitat created
(mudflat, low, and mid-high salt marsh). The evaluation found “Wild” to be more than double the
restoration unit cost versus “Wilder” and “Wildest”, with “Wilder” and “Wildest” having similar
restoration unit costs. Details can be found in Table 8.6 on page 196 of the full report.
CONCLUSIONS AND NEXT STEPS: Realizing the vision for resilient wetlands in northeast Mission Bay
We can do this
Regarding the fundamental question of whether it is feasible to restore wetlands and associated
habitats in the northeast corner of Mission Bay, this study provides an unequivocal answer: yes.
The close proximity of the study site to existing remnant coastal wetlands at Kendall-Frost Marsh
Reserve and the Northern Wildlife Preserve provides confidence that restoring adjacent areas would
be successful. Additionally, opportunities to reconnect Rose Creek to existing and newly restored
wetlands would provide much needed fresh water and sediment to nourish the habitats and maintain
marsh elevations. Finally, hydrodynamic modeling results indicate that restoration alternatives do not
increase flooding risk in the area, and in fact slow flood velocities coming down Rose Creek.
The ReWild Mission Bay Wetlands Restoration Feasibility Study was initiated with a vision to develop,
analyze, and evaluate a range of wetlands restoration alternatives for the northeastern corner of
Mission Bay via a transparent, public involvement process.
Results of this study show that the “Wildest” alternative best achieves the Study goals of enhancing
and restoring wetlands habitat resilient to climate change and maximizing upland and transition
habitat to minimize human impacts. “Wildest” also provides the greatest opportunities for public
access, educational research, and recreation in configurations similar in scope and opportunity as the
other ReWild alternatives.
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Next steps
The ReWild Mission Bay team offers the following as suggested next steps in efforts to realize the
vision to enhance and restore estuarine habitats in the northeast corner of Mission Bay:
•
•

•

•
•
•
•

Integrate the ReWild Alternatives and associated analysis into the City’s DeAnza Revitalization
Plan for complete analysis.
In consideration of the allowance of 40 acres of guest housing on De Anza Point in the “Wilder”
alternative, consider increasing wetland habitat areas in other sections of the study area,
including shallowing open water at the heel of De Anza Point, in the open water
south/southwest of Campland, and farther into De Anza Cove.
Locate lowest intensity recreation uses closest to the restored wetlands and design these areas
with features that use Best Management Practices to minimize pollutant impacts and buffer
restored habitat from light, noise, and other human impacts.
Evaluate any final plan for its ability to address localized and Bay-wide water quality impacts
and implement any design elements identified that can mitigate these impacts.
Ensure that sea-level rise impacts are fully and completely analyzed in the environmental
review forthcoming from the City of San Diego’s De Anza Revitalization Plan.
Ensure that all development and wetlands restoration planning in northeast Mission Bay is
planned, evaluated, and implemented as a part of one cohesive process.
Plan to create more wetlands in northeast Mission Bay than what is proposed by this project to
fulfill Mission Bay Master Plan’s vision of 120 acres of wetlands in northeast Mission Bay (i.e.,
creation of 80 new acres in combination with the existing 40 acres) as sea levels rise.

San Diego Audubon looks forward to continuing our collaboration with the public, key stakeholders,
and the City of San Diego to realize the vision of developing resilient wetlands in northeastern Mission
Bay, including further refinement of restoration alternatives, phasing and mitigation planning, and
ultimately environmental review and construction.
To learn more, visit rewildmissionbay.org
We invite you to learn more about the ReWild Mission Bay project and this Feasibility Study by visiting
our website at rewildmissionbay.org, where you will find all project materials, including news on
project milestones, press coverage, materials and reports from our public workshops, blog posts
announcing project milestones, and more. You can also sign up to receive periodic updates via email by
visiting rewildmissionbay.org/get-involved.
Project Team
San Diego Audubon Society led the ReWild Mission Bay Feasibility Study, with Everest International
Consultants serving as the lead for the technical consultant team. The Everest team included Nordby
Biological Consulting, New Land West Company, and AECOM. San Diego Audubon assembled a steering
committee, known as the Wetlands Working Group, to oversee and direct the Everest team. The
Wetlands Working Group included staff from the two primary funding agencies, UC Natural Reserve
System staff, representation from Friends of Mission Bay Marshes, and San Diego Audubon board and
staff members.
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