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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
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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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1 INTRODUCTION
1.1

BACKGROUND

The majority of the area that is now known as Mission Bay (Bay) was once a large coastal
wetlands system comprising primarily intertidal mudflat, intertidal coastal salt marsh, salt
panne, transitional and associated upland habitats with relatively little open water (subtidal
habitat). Based on an analysis of T-sheets dating from 1852, Mission Bay consisted of
approximately 1,380 acres of tidal marsh, 60 acres of low tidal marsh, 1,400 acres of
unvegetated intertidal flat, and 1,500 acres of subtidal water (SFEI, 2016b). The
northeastern portion of Mission Bay consisted of 143 acres of tidal marsh plain, 7 acres of
low tidal marsh, 105 acres of unvegetated intertidal flat, and 383 acres of subtidal water
(SFEI, 2016b). The northeast portion of Mission Bay represented 10%, 8%, and 7% of the
total tidal marsh, low tidal marsh, and mudflat habitat within Mission Bay, respectively. In
addition, the northeast portion of Mission Bay represented approximately 25% of the total
subtidal habitat within the Bay. The total length of tidal channels was estimated to be 7.8
kilometers (km) (4.85 miles) with Rose Creek making up 1.7 km (1.1 miles) of the total.
Through years of human activities, the wetlands habitats were dredged and/or filled to create
extensive open water and upland areas that were developed for various human activities.
The Kendall Frost Marsh Reserve (KFMR) and Northern Wildlife Preserve (NWP) and a few
smaller wetlands located around Mission Bay are all that remain of the once vast coastal
wetlands. Although diminished in size and degraded in quality, the existing wetland habitats
and wetland-associated habitats within and around the KFMR/NWP provide important
benefits to wildlife and humans. These areas provide habitat for plants, fish, invertebrates,
and birds, including several special status species. Educational and limited recreational
opportunities related to wildlife viewing and environmental stewardship are provided by the
wetland habitats and wetland-associated habitats, especially the adjacent open waters of
Mission Bay. The waters of Mission Bay provide resources for both humans (a wide variety
of recreational uses) and wildlife (foraging, resting, and other habitat uses). The division
between the wetlands and open waters of Mission Bay is one assigned by humans; the
entire area serves as an ecosystem that is part of a larger regional system of wetlands within
San Diego County. Given the values that the KFMR/NWP provides to wildlife and humans, it
is important that it be preserved, restored, and/or enhanced in the future. In addition, given
the relatively small area of the KFMR/NWP in the context of Mission Bay as a whole, it would
be beneficial to create, restore, and enhance additional areas for wildlife habitat within the
Bay, while providing more opportunities for humans to enjoy and study the wildlife habitat
and associated wildlife.
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In 1990, the City of San Diego (City) laid out the framework for protection, enhancement, and
restoration of coastal wetlands within the Bay, through the Mission Bay Park Natural
Resources Management Plan. The Natural Resources Management Plan (NRMP) proposed
that most Bay coastal wetlands be located in the northeast portion of the Bay where the
waters of Rose Creek enter Mission Bay. However, for the NRMP to become a reality, large
portions of this area must be restored to wetland by removing fill and infrastructure that was
placed on historical wetlands. Building off the coastal wetland restoration framework in the
NRMP, in 1994 the City prepared the Mission Bay Park Master Plan (Master Plan) that
provided a road map to guide future development and management of Mission Bay Park.
The Master Plan has been updated several times since 1994, with the most recent update
occurring in 2002. These two plans provide the basic structure for future development and
management of the northeast portion of the Bay, including the importance of recreation,
public access, and economics in the development of any future restoration plans for the area.
In order to realize the City’s plans for wetland restoration in the northeast portion of the Bay,
the City needed site-specific restoration plan alternatives that would provide the public with
an understanding of the potential alternatives for the area. These site-specific restoration
plan alternatives would help inform the public, obtain regulatory agency approval, and attract
implementation funding. In 2013, the San Diego Audubon Society (SDAS) took the lead in
developing the site-specific restoration plan alternatives. Through past work in overseeing
and implementing community-based habitat restoration projects in the San Diego region, the
SDAS acquired the skills, knowledge, and relationships necessary to lead this effort. Taking
on the financial burden of this effort, the SDAS obtained State grants (California State
Coastal Conservancy) and Federal grants (U.S. Fish & Wildlife Service) to prepare sitespecific restoration plan alternatives and conduct a feasibility study. Before starting the
feasibility study, SDAS formed key stakeholder groups and developed a stakeholder
engagement process to work with these groups. The result of numerous stakeholder group
meetings conducted over the past five years is the ReWild Mission Bay: Wetlands
Restoration Feasibility Study (Study).
Recognizing that preparation of site-specific restoration alternatives would require numerous
technical studies conducted within a transparent public outreach process, SDAS decided to
seek assistance from professional consultants for this effort. To that end, SDAS distributed a
Request for Proposals (RFP) to conduct the ReWild Mission Bay Feasibility Study:
Development of Restoration Plan Alternatives (ReWild MB: Wetlands Restoration Feasibility
Study). Everest International Consultants, Inc. assembled a team of professional consultants
to help SDAS successfully complete the ReWild MB Study. This team consisted of Everest
International Consultants, Inc. (Everest), Nordby Biological Consulting (NBC), New Land
West Company (NLWC), and AECOM.
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1.2

STUDY PURPOSE

The purpose of the Study was to develop, analyze, and evaluate a range of wetlands
restoration alternatives for the northeastern corner of Mission Bay via a transparent, public
involvement process. Specific goals were developed for the restoration project as part of the
Study and these restoration goals are presented in Section 4 of this report.

STUDY OBJECTIVES

1.3

The Study objectives presented below were developed to achieve the Study purpose
presented above. Specific objectives were developed for the restoration project as part of
the Study and these restoration objectives are presented in Section 4 of this report.
•

Establish existing site conditions;

•

Identify site-specific opportunities and constraints;

•

Prepare site-specific restoration goals and objectives;

•

Formulate a range of restoration alternatives;

•

Conduct biological, ecological, engineering, hydrological, and public access analyses
of the restoration alternatives;

•

Evaluate the restoration alternatives against the restoration goals and objectives; and

•

Develop and implement a transparent public involvement process.

Everest International Consultants, Inc.
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2 EXISTING CONDITIONS
2.1

SITE DESCRIPTION

Mission Bay is a 2,299-acre tidal estuary situated in the middle of the 4,235-acre Mission Bay
Park in San Diego, California. As shown in Figure 1, the ReWild Mission Bay Study Area is
located in the northeast corner of Mission Bay, at the mouth of Rose Creek and contiguous
with the Kendall-Frost Marsh Reserve/National Wildlife Preserve (KFMR/NWP). Within the
Study Area, there are three Restoration Focus Areas (RFAs), namely, KFMP/NWP,
Campland, and De Anza Special Study Area (De Anza SSA). Within the KFMR/NWP RFA,
there are approximately 47 acres of intertidal vegetated wetland remaining from the former
1,700 acres of intertidal vegetated wetland once present in Mission Bay (Levin et al. 2015).
The KFMR/NWP is surrounded by dense suburban development but has limited human
access (Levin et al. 2009). The KFMR/NWP is bordered on the west and north by residential
development and roadways, on the east by Campland on the Bay (Campland), and on the
south by Mission Bay. The De Anza SSA is located directly to the east beyond Campland
and across Rose Creek. Campland is a privately operated, RV and tent camping area with
condominiums along the northern and western boundaries (Levin et al. 2009). The De Anza
SSA is currently a residential trailer park. To the north and east of the De Anza SSA is an
open space within the Study Area that includes the De Anza Cove Park, golf course, athletic
area, and boat club. The approximate acreages of the Study Area (outlined in black) and the
three Restoration Focus Areas (RFAs, outlined in red) depicted in Figure 2.1 are summarized
in Table 2.1.
Table 2.1

ReWild Mission Bay Study Area

STUDY AREA

ACREAGE*

Restoration Focus Areas (RFAs)
KFMR/NWP

66.1**

Campland

52.4

De Anza SSA

82.8

Outside RFAs
Total Study Area

260.1
461.4

* Area estimated using ESRI ArcGIS. See Table 2.9 for vegetation/
land cover type distribution by RFA.
** Includes Frost Parcel. See Figure 2.1.
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Area Enlarged

Mission
Bay
Pacific
Ocean

Golf
Course

Study Area
(461.4 Acres)

Mission
Bay High
School

(52.4 acres)
(82.8 acres)

(66.1 acres)

Figure 2.1 ReWild Mission Bay Study Area
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2.2

GEOMORPHOLOGY

Mission Bay, historically named False Bay up until 1915, is an estuary that has been highly
modified from its natural condition. In the 1800’s Rose Creek emptied into the mudflats and
salt marsh of the historical False Bay (Figure 2.2). The San Diego River flowed into False
Bay until floods in 1825 caused the river to shift into San Diego Bay. The San Diego River
was then diverted back into False Bay in 1876. Floods in 1916 redirected Rose Creek to the
present-day alignment (KTU+A 2005) where it was subsequently channelized with levees
and armored with rock and concrete.
Gradual improvements to the Rose Creek channel were accelerated in the 1930’s to
accommodate WWII military needs and post war land development in the 1940’s. The
record 1940-41 wet season prompted the channelization of portions of lower Rose Creek.
By 1949, the start of the post war building boom, heavy machinery was being used to modify
the last vestiges of Rose Creek’s natural course. Armoring of the Rose Creek channel
allowed development in the historical floodplain and delta area location at the mouth where it
enters Mission Bay. By the mid 1960’s, the upper portions of Rose Creek were developed
with greater than 80% of the urbanization between Interstate 5 (I-5) and I-805. By 1966, the
expansion of development within the communities surrounding the Study Area (e.g., Pacific
Beach, Clairemont, and University City) essentially established the hydrologic and land
development conditions present today. According to an analysis conducted by Merkel &
Associates (M&A 2007), from 1997 to 2007, sedimentation of particles from the Rose Creek
Watershed (RCW) at the mouth of Rose Creek decreased water depths by 1 to 2 ft in and
around the already shallow Campland marina, thereby contributing to reductions in navigable
water depths.

2.3

HISTORICAL ECOLOGY

In 2016, the San Francisco Estuary Institute (SFEI) conducted a study for SDAS titled
“Mission Bay Historical Ecology Reconnaissance Study (SFEI 2016a), with the goals “….to
collect and compile high-priority historical data about the Mission Bay landscape, identify
sources that could help to develop a deeper understanding of early ecological conditions….”
(SFEI 2016a). Based on the historical data collected, the preliminary observations for the
Rose Creek Estuary included that there were a wide range of habitat types, significant
changes apparent prior to 20th century; Rose Creek outlet has shifted and tidal fluvial
interface altered; flow was intermittent/ephemeral, with some year-round sources of
freshwater; and riparian vegetation was apparently significant historically providing some
indication of longitudinal gradients.
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Source: NOAA 2016a

Figure 2.2 1857 Historical Survey Map of San Diego Bay and Mission (False) Bay
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The earliest found record (see Figure 2.3) was the topographic sheets (T-sheets) prepared
by the U.S. Coast Survey (USCS; later known as the U.S. Coast and Geodetic Survey
(USGS)). These T-sheets depict the extent of False Bay (which is now known as Mission
Bay), and the distribution of tidal marsh, tidal channels, mudflat, and subtidal habitats in
1852. The habitat distribution is depicted in the SFEI presentation (SFEI 2016b) by habitat
types as shown in Figure 2.4. An expansion of tidal marsh was observed since the 19th
century T-sheet record. By 1933, salt marsh became evident after the 1916 flood, which
shifted the course of Rose Creek to its current location. The change in salt marsh
distribution is summarized in one of the figures in the SFEI presentation (SFEI 2016b), and is
shown here in Figure 2.5. This habitat distribution continued to change as the San Diego
region became more urbanized. The current vegetation distribution in the study area is
discussed in Section 2.14.

2.4

BATHYMETRY AND TOPOGRAPHY

Based on a bathymetric survey of Mission Bay conducted in 2013 by Merkel & Associates
(Merkel 2015) (Figure 2.6), the elevations of the subtidal area in Mission Bay range from
approximately 0 ft MLLW (-0.2 ft NAVD88)1 near the mouth of Rose Creek to
approximately -25 ft, MLLW (-25.2 ft, NAVD88) at the entrance channel that connects
Mission Bay to the Pacific Ocean. The elevation of the subtidal area within the ReWild
Mission Bay Study Area ranges from 0 ft MLLW (-0.2 ft NAVD88) near the mouth of Rose
Creek to approximately -10 ft, MLLW (-10.2 ft, NAVD88) in the channel south of the De Anza
RFA.
Topographic data for the above water area within the project boundary were downloaded
from the NOAA website. The data set selected was from the 2009-2011 California Coastal
Conservancy LiDAR Project (NOAA 2011b). Based on the NOAA topographic data, the
Study Area generally consists of flat to mild slopes. The land elevation varies from
approximately 0 ft NAVD88 along the shore to 16 ft, NAVD88 (0.2 to 16.2 ft, MLLW) farther
inland (Figure 2.7).

1

See Section 2.11.1 for elevation datum conversion
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Source: SFEI 2016a

Figure 2.3

Crop of T-363 Topographic Sheet (Harrison 1852)
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Source: SFEI 2016b

Figure 2.4 Estuarine Habitats (1952)
Everest International Consultants, Inc.
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Source: SFEI 2016b

Figure 2.5 Salt Marsh Expansion between 1852 and 1933 in Northeast Mission Bay
Everest International Consultants, Inc.
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Source: Merkel 2015

Figure 2.6

Everest International Consultants, Inc.
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Source: NOAA

Figure 2.7 Existing Topography (Surveyed 2009-2011)
Everest International Consultants, Inc.
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2.5

LAND USE

Existing land use data was obtained from SanGIS (2016). This information is presented in
Figure 2.8 for the Study Area. The De Anza SSA is currently an abandoned trailer park with
mobile homes and supporting infrastructure (e.g., roads, utilities, parking lots, driveways).
For the Campland RFA, the current land use is recreation (RV camping and supporting
infrastructure) and marina with a surface parking lot. The Campland RFA and the De Anza
RFA include numerous trees located throughout the two areas. The KFMR/NWP RFA land
use is open space.
City of San Diego zoning information was obtained from SanGIS (2016). The description of
metadata indicated that the dataset (published in 2015) is a collection of the current base
zone designations in the City of San Diego, as per the Official Zoning Map adopted by the
City Council on February 28, 2006, and all subsequent updates. Figure 2.9 shows the
zoning of the Study Area. It can be seen that the base zoning of the Study Area is mostly
designated as “Residential – Single Unit”, with a portion along the northern edge of the
KFMR/NWP RFA being zoned as “Residential – Multiple Unit”. The Rose Creek channel
north of the golf course is designated as “Open Space – Floodplain.” As shown in Figure
2.9, there is no zoning designation for the southern portion of the Study Area and open water
area of Mission Bay.
Figure 2.10 shows a map of the land use in the greater Mission Bay Watershed Management
Area (WMA) (AMEC 2015), which includes the RCW. The Study Area is located at the
downstream end of the RCW. It can be seen that the lower reaches of Rose Creek, from the
mouth of the river to I-5, consist primarily of residential areas with some commercial areas
and open space/ parks. Upstream of I-5 to its intersection with State Route 52 (SR 52),
Rose Creek is bordered primarily by commercial, industrial, and office/ institutional
developments; and is surrounded by large residential areas.
Residential areas and commercial development dominate the RCW land use from I-805 to
Mission Bay. To date, the majority of the RCW, excluding Marine Corps Air Station (MCAS)
Miramar, is considered to be in a full build-out condition, denoting that the majority of the
watershed has been developed for residential and/or commercial uses. This development
has led to a significant increase in the impervious surfaces (>35% impervious for
subwatersheds west of I-805) within the RCW and has significantly altered its hydrologic
regime. (cbec 2011)

Everest International Consultants, Inc.
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Source: SanGIS

Figure 2.8 Land Use
Everest International Consultants, Inc.
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Source: SanGIS

Figure 2.9 Zoning
Everest International Consultants, Inc.
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Source: AMEC 2015

Figure 2.10 Mission Bay Watershed Management Area Land Use
Everest International Consultants, Inc.
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2.6

LAND OWNERSHIP

The land ownership within the Study Area is mainly held by public entities. The current
ownership information obtained from SanGIS is shown in Figure 2.11. The figure shows that
the City of San Diego has the most ownership (depicted in yellow) of the land within the
Study Area, including Campland, De Anza SSA, Rose Creek channel, and the southern
portion of the KFMR/NWP. The northern part of KFMR/NWP, excluding the City-owned
Frost Parcel, is owned by the State of California.
The land ownership of the neighboring land outside the project study boundary is held by
various private and public entities. To the east of the project boundary, is the I-5 Freeway,
which is owned by the California Department of Transportation (Caltrans). To the north of
Campland, there is the Mission Bay High School under the ownership of the San Diego
Unified School District. To the north of the Campland RFA, a property under the military
reservation is found west of the Mission Bay High School. Private interests own most of the
rest of the neighboring properties.
Since the Study Area is divided into different parcels and under different ownerships, project
planning, environmental review, permitting, and construction may require coordination with
multiple agencies and departments within the City of San Diego unless one agency and/or a
City department (e.g., Parks) takes lead responsibility in representing all the City's interests.
2.6.1

Pueblo Lands of San Diego

The City of San Diego obtained the lands assigned under Spanish and Mexican law as well
as the legal rights associated with those lands. These lands are referred to as Pueblo Lands
of San Diego. As a former Mexican pueblo with certain Hispanic legal rights to land and
water, the City was able to assert right to the waters, such as that of the San Diego River and
Colorado River (Crane 1991). Figure 2.12 shows the 1856 official map of the Pueblo Lands
of San Diego (Harlow 1987). Figure 2.13 shows the extent of Pueblo Lands in the Study
Area obtained from SanGIS. It can be seen that the entire De Anza RFA, most of the
Campland RFA, and a portion of the KFMR/NWP are Pueblo Lands of San Diego.

Everest International Consultants, Inc.
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Source: SanGIS

Figure 2.11 Public Ownership
Everest International Consultants, Inc.
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Source: Harlow 1987

Figure 2.12 Official Map of the Pueblo Lands (1856)
Everest International Consultants, Inc.
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Source: SanGIS

Figure 2.13 Pueblo Lands of San Diego
Everest International Consultants, Inc.
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2.7

HYDROLOGY

The hydrology of the Study Area is influenced primarily by three sources of water. The first
source is tidally-driven salt water coming from the Pacific Ocean through Mission Bay. The
tidal influence in the Study Area extends upstream in Rose Creek approximately to the
Garnet Avenue Bridge, which is located about 0.7 miles upstream from the mouth of Rose
Creek. This approximation is based on observed differences in habitat and vegetation
between upstream and downstream of the Garnet Avenue Bridge (see photos below). In
addition, a comparison between the MHHW elevation (5.14 ft, NAVD88, see Table 2.7) and
the bottom elevation of the channel (increasing from approximately 4 ft, NAVD88
downstream to 6 ft, NAVD88 upstream) in the vicinity of the bridge suggests that the tidal
influence diminishes at this location.

Downstream of Garnet Avenue Bridge
(Looking upstream towards bridge)

Upstream of Garnet Avenue Bridge
(Looking downstream towards bridge)

The second source is associated with fresh water inputs from the RCW, which covers 36
square miles and drains into the northeast corner of Mission Bay, where the Study Area is
located. To the south of the RCW lies the smaller Tecolote Creek Watershed, which
comprises the third source of water. Tecolote Creek empties into Mission Bay south of
where Rose Creek empties into Mission Bay. Figure 2.14 shows the boundaries of the two
watersheds and the locations of the associated estuaries in Mission Bay. Near the mouth of
Tecolote Creek there is a causeway that links the mainland to Fiesta Island. This causeway
effectively directs Tecolote Creek flows to the north where those flows mix with Rose Creek
flows before continuing to the southwest and finally out to the Pacific Ocean via the Mission
Bay entrance channel.
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Figure 2.14 Rose Creek and Tecolote Watersheds
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Rose Creek is the primary source of fresh water to the Study Area, with most freshwater
inflow occurring during the winter and spring months, when the San Diego region usually
receives most of its precipitation. Storm drains also contribute flows to the Study Area,
primarily during wet weather but also during dry weather in the form of urban runoff. Rose
Creek flows through various land use areas and developments, drainage areas, ground
cover types, slopes and elevations, and soil types before flowing through the Study Area. At
its mouth, where it empties into Mission Bay, Rose Creek has an average width of 70 meters
(230 feet) (Levin et al. 2013). At the southernmost tip of the RCW, where the Study Area is
located, the land is mostly flat (0-3% slope).
The various sections of the Study Area (e.g., KFMR/NWP RFA, Campland RFA, De Anza
RFA, open space area) are characterized by distinct types of ground cover, which affect the
Study Area hydrology. The KFMR/NWP RFA is comprised of vegetated wetland, while the
Campland RFA is largely paved, with some pervious areas consisting of grass and exposed
soil. The majority of the De Anza RFA is currently paved, with a limited amount of area
covered by natural, pervious surfaces. The open space area is almost entirely covered by
grass.
2.7.1

Rose Creek Watershed

The RCW extends approximately 13 miles from east to west in its upper reaches, up to three
miles from north to south, and consists of three primary drainages; Rose Canyon, San
Clemente Canyon, and Stevenson Canyon (KTU+A 2005). The major surface water
resources within the RCW consist of Rose Creek and San Clemente Creek (KTU+A 2005).
The headwaters of Rose Creek develop in the upper RCW on the MCAS Miramar, flow to the
west, are joined by San Clemente Creek waters near the intersection of I-5 and SR 52
approximately three miles upstream and north of the mouth of Rose Creek, turn to flow south
along I-5, and eventually empty into Mission Bay. Rose and San Clemente Creeks are
similar to other rivers in Southern California with natural flows usually occurring during the
wet season. Both creeks would naturally only have precipitation driven seasonal flows, but
with the contribution of dry weather flows from the urbanized landscaping, the lower sections
of both creeks are now nearly perennial in nature. There are no major surface water
impoundments and no significant groundwater aquifers present within the RCW (KTU+A
2005). The overall RCW is comprised of roughly 39% gently sloped land (e.g., flatter mesa
tops and creek channels), with the remainder of the land made up of moderately steep and
steep slopes (e.g., bluffs, steeply incised canyons) (KTU+A 2005, Everest 2008).
Flood flow return periods at various Rose Creek locations, based on a 1972 USACE
hydrologic study and reported in the Flood Insurance Study (FIS) for San Diego County
developed by the Federal Emergency Management Agency (FEMA), are provided in Table
2.2.

Everest International Consultants, Inc.

24

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Table 2.2

Return Period Flood Flows

LOCATION AT ROSE CREEK

DRAINAGE
AREA (MI2)

10-YR*

100-YR*

500-YR*

Downstream of Interstate 805

6.9

900

4,100

9,400

Downstream of Genesse Avenue

9.7

1,100

5,000

11,200

Upstream of State Highway 52

13.2

1,300

6,100

13,400

13.7

1,300

6,200

13,900

32.1

2,500

11,000

26,500

37.0

2,700

12,000

28,000

Upstream of Confluence with San Clemente
Creek
Downstream of Confluence with San Clemente
Creek
Mouth of Rose Creek (within Study Area)
*Cubic feet per second
Source: FEMA 2012

Hydromodifications within the RCW include storm drains, concrete channels, culverts,
bridges, and other concrete structures. Historically, Stevenson Canyon drained directly to
Mission Bay near De Anza Cove, but is currently connected to Lower Rose Creek via storm
drains along Balboa Ave. In addition, the City of San Diego implements storm drain low-flow
diversion programs within the lower portion of Rose Creek to improve water quality in
Mission Bay (Everest 2008). Low-flow diversions direct storm drain flows into the sanitary
sewer system, where pollutants are removed and flow is treated before being discharged. A
concrete, rectangular channel is located between the I-5 and Mission Bay Drive bridges.
Due to the various hydromodifications within the RCW, which have impacted the morphology
of the stream channels, it is likely that the channels have reached a state of vertical
equilibrium and would likely not continue to deepen into the valley bottom; however,
observations conducted around 2011 suggest that in many locations, the stream channel is
still actively widening, which is causing accelerated bank erosion (cbec 2012). Delivery of
this eroded sediment impacts water quality in lower Rose Creek and Mission Bay (cbec
2012), including the Study Area.
The RCW is characterized by relatively steep foothills in the headwaters, transitioning to
broad mesas throughout the mid-section, which drain into steeply incised canyons towards
Mission Bay and the Study Area (Everest 2008). The topographic profile of the RCW ranges
from sea level at the mouth of Rose Creek to over 1,100 ft east in the headwaters on MCAS
Miramar in the upper reaches of the RCW (Everest 2008). The mid-elevations of the mesa
tops (250-500 ft) dominate the RCW, representing over 80% of the watershed (Everest
2008).
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2.7.2

Tecolote Creek Watershed

The Mission Bay WMA includes the Tecolote Creek subwatershed, which covers
approximately 9.5 square miles of urbanized area (Tetra Tech 2012). Located in the
southern portion of the Peñasquitos Hydrologic Unit, the Tecolote Creek watershed includes
various small and moderate-sized tributaries which generally flow in a south or southwest
direction (Tetra Tech 2012). The Tecolote Creek subwatershed is bounded by I-5 to the
west, extends just past SR-163 to the east, and remains north of I-805 at its southernmost
extent. Tecolote Creek and its tributaries drain into the southeast corner of Mission Bay,
where the bay waters circulate counterclockwise around the northern tip of Fiesta Island and
pass by the Study Area. The transportation corridor, or causeway which connects Fiesta
Island with the mainland at the southeast corner of Mission Bay, is built on fill that inhibits the
flow of bay waters between different areas of Mission Bay. However, based on the results of
a study performed by Tetra Tech, Inc. in 1983, tidal flushing and circulation in Mission Bay
are not significantly affected by the presence of the causeway or Fiesta Island. Since there
is extensive urban development in the upstream Tecolote Creek area, most of the creek
channel is deeply incised, with primarily perennial flows (City of San Diego 2006).
2.7.3

Precipitation

Local precipitation in the vicinity of the Study Area is highly seasonal and typical of coastal
areas in the semiarid climate of Southern California. Heavy and sporadic precipitation
occurs primarily between November and May. This precipitation influences Rose Creek as
well as other sources of fresh water input to the Study Area. The general distribution of
annual precipitation obtained from SanGIS is shown in Figure 2.14. It can be seen that the
annual precipitation is in the range of 9 to 12 inches in the Study Area. There are no known
precipitation gages that exist within either the Study Area or the adjacent RCW areas that are
at a similar elevation as the Study Area. The nearest appropriate precipitation gage is
located at the San Diego International Airport, which is approximately four miles south of the
Study Area. At the San Diego International Airport gage (NOAA Station 047740), monthly
average totals precipitation for the period from mid-1939 to early 2016 range from 0.04 to
1.93 inches (WRCC 2016) as shown in Table 2.3. Hourly and daily precipitation data are
also available at this location; hourly data is available for the period from July 1948 to
December 2013, while daily data is available for the period from July 1939 to present.
In the greater RCW, precipitation patterns show a west to east gradient, with the eastern
headwaters receiving the highest amounts. This pattern reflects an orographic effect that is
common throughout the coastally influenced portions of southern California where
precipitation generally increases with increasing elevation.
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Table 2.3

Average Precipitation at San Diego International Airport (1939-2016)

MONTH

AVERAGE PRECIPITATION1
(INCHES)

January

1.93

February

1.82

March

1.69

April

0.74

May

0.20

June

0.05

July

0.04

August

0.05

September

0.20

October

0.47

November

1.10

December

1.64

Annual Total

9.93

1. Individual months with 5 or more missing days
are not considered.
Source: Western Regional Climate Center

2.7.4

Local Runoff

Local runoff enters the Study Area from surrounding areas through various storm drain
outlets located within, adjacent to, and upstream of the Study Area (see Section 2.12.2 and
Figure 2.17 for a discussion and image regarding storm drain location and other existing
infrastructure information). Additional sources of local runoff to the Study Area include
subsurface runoff under wet weather conditions, irrigation return flow, and other nuisance
flows (e.g., from car washing and hosing of pavement surfaces) under dry weather
conditions. Two storm drains are known to discharge to the KFMR/NWP. The Noyes Street
storm drain always discharges directly to the KFMR/NWP, while the Olney Street storm drain
discharges directly to the KFMR/NWP only during large storm events (Levin et al. 2015). Dry
weather flows and runoff from small storm events in the Olney Street storm drain are
intercepted and diverted to the sewage system to keep pollutants and trash from entering the
marsh and Mission Bay (Levin et al. 2015). Very small amounts of freshwater (e.g., urban
runoff from residential areas surrounding KFMR/NWP) enter KFMR/NWP throughout the
year via storm drains coming from the surrounding urban area (Levin et al. 2009).
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2.8

WATER QUALITY

Locations within the Study Area with impacted water quality include the mouth of Rose Creek
and Mission Bay as well as the Campland and De Anza Cove shorelines. The entire eastern
shoreline of Mission Bay periodically is impacted due to inflows from Rose Creek and
Tecolote Creek, storm drainage, poor circulation, and eutrophication within the back bay
waters.
2.8.1

Rose Creek

The Clean Water Act Section 303(d) listed pollutants in Rose Creek include selenium and
toxicity (SWRCB 2015). Beneficial uses of Rose Creek are affected by the pollutants found
within the waterbody. Designated beneficial uses of the inland surface waters of Rose Creek
consist of contact and non-contact recreation, warm freshwater habitat, and wildlife habitat.
The extent of impairment includes 13 miles of Rose Creek for selenium and toxicity (AMEC
2015). The mouth of Rose Creek, at Mission Bay, is also listed for eutrophication and lead
for an impacted area of 9.2 acres (AMEC 2015). Rose Creek is impaired for warm
freshwater habitat use due to selenium and toxicity. Additionally, the mouth of Rose Creek is
impaired for marine habitat use due to lead and potential eutrophic conditions. Potential
sources of selenium and toxicity to Rose Creek consist of natural sources and urban
runoff/storm sewers, respectively. Potential sources of eutrophication to the mouth of Rose
Creek include landfills, nurseries, point sources, highway/ road/ bridge runoff, non-point
sources, and urban runoff/ storm sewers. Potential sources of lead to the mouth of Rose
Creek include highway/ road/ bridge runoff, landfills, urban runoff/ storm sewers, non-point
sources, and point sources.
The Rose Creek inlet and other locations in Mission Bay were among the locations sampled
for water quality in August/September 2013 for the Regional Harbor Monitoring Program
(RHMP) (AMEC 2016). Sampling efforts for the RHMP were generally limited to one
sampling event at each location, including the Rose Creek inlet, since the program goal was
to provide a general condition of the quality of water, sediments, and aquatic life at the
identified bays and harbors. Physical water quality parameters were measured and analyses
were conducted for other parameters including conventional parameters (e.g., dissolved
organic carbon, total organic carbon, ammonia, nitrate, total orthophosphate, oil & grease,
and methylene blue active substances [MBAS]), trace metals, and total polycyclic aromatic
hydrocarbons (PAHs). Several major water quality measurements at the mouth of Rose
Creek are summarized in Table 2.4. Physical water quality parameters including pH,
dissolved oxygen and transmissivity were measured at depths of 1 and 2 meters. The table
also lists several surface water chemistry results including copper, nickel and zinc
concentrations, which were well below the program’s threshold levels, based on the
Environmental Protection Agency (EPA) acute California Toxics Rule (CTR) Continuous
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Maximum Criteria (CMC). There were also no threshold exceedances noted for other
measured parameters. Water temperature and salinity results from the RHMP report are
discussed in Section 2.11.5.
Table 2.4

Water Quality at the Mouth of Rose Creek Reported in 2013 RHMP
PARAMETER

RHMP THRESHOLD VALUE

VALUE

Temperature (°C)

-

24.4 – 24.5

Salinity (psu)

-

34.7

pH

-

7.6

Dissolved Oxygen (mg/L)

-

6.1 – 6.2

Transmissivity (%)

-

84

Dissolved Copper (µg/L)

4.8

0.89

Total Copper (µg/L)

5.8

0.84

Dissolved Nickel (µg/L)

74

0.29

Total Nickel (µg/L)

75

0.29

Dissolved Zinc (µg/L)

90

< 0.0025

Total Zinc (µg/L)

95

< 0.0025

Source: RHMP (AMEC 2016)

2.8.2

Mission Bay

The Section 303(d) listed pollutants in Mission Bay include copper, enterococcus, fecal
coliform, total coliform, eutrophication, and lead (SWRCB 2015). Beneficial uses of Mission
Bay are affected by the pollutants found within these waterbodies. Designated beneficial
uses of Mission Bay waters include various anthropogenic uses (e.g., industrial service
supply, contact and non-contact recreation, commercial and sport fishing, shellfish
harvesting) and several natural habitat uses (e.g., estuarine habitat; wildlife habitat; rare,
threatened, or endangered species habitats; marine habitat; migration of aquatic organisms;
fish spawning).
Water quality has been found to vary throughout Mission Bay, with contamination decreasing
with increasing distance from major sources of freshwater input (Stockwell et al. 1977). The
portion of Mission Bay that is located farthest away from the ocean (i.e., the “back bay”) is
impacted to a greater extent by eutrophication than better-flushed regions of the bay, which
are located closer to the ocean and main waterways within the bay. Likely sources of
bacteria and metals include urban runoff and storm sewers. Elevated nutrient levels often
seem to result from runoff or overflow or breakage of sewer lines that feed into the bay.
Historically, Rose Creek has been a major source of nutrients to the back bay, while the
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western portion of the bay has received nutrients from street runoff. Dissolved oxygen levels
also have been variable throughout the bay, with measured concentrations ranging from 3.010.8 mg/L (Brabon 1976, Dexter 1983, City of San Diego 1994). Tecolote Creek is also
known to contribute pollutants to Mission Bay, and is Section 303(d) listed for enterococcus
and total coliform (indicator bacteria) at the Tecolote Shores/Mission Bay shoreline, and
eutrophication and lead at its mouth where the creek meets Mission Bay (AMEC 2015).
For the 2013 RHMP (AMEC 2016), water samples were collected at nine locations
throughout Mission Bay in August/September 2013. The sampling locations in Mission Bay
included deep, freshwater-influenced (e.g., Rose Creek estuary, discussed in Section 2.7.1),
marina, and shallow locations at depths of 1 to 8 meters. Physical water quality parameters
including pH, dissolved oxygen and transmissivity were measured. The RHMP water quality
sampling data are summarized in Table 2.5. It can be seen that the dissolved and total
copper concentrations at the upper ranges exceed the RHMP threshold values. These
exceedances were found at only one sampling station (out of nine) located at the Quivira
Basin marina by the ocean inlet. Other metals were measured at levels below their
respective acute and chronic CTR values (AMEC 2016). Total PAHs were detected but
measuring below available threshold values for the protection of aquatic life, except for one
outlier measuring 223 ng/L (at the Quivira Basin marina) (AMEC 2016). For the remaining
parameters, no threshold exceedances were noted. Water temperature and salinity results
from the AMEC 2016 report are discussed in Section 2.11.5.
Table 2.5

Water Quality in Mission Bay Reported in 2013 RHMP

PARAMETER

RHMP THRESHOLD VALUE

VALUE

Temperature (°C)

-

19.7 – 24.8

Salinity (psu)

-

33.3 – 35.1

pH

-

6.9 – 7.9

Dissolved Oxygen (mg/L)

-

3.6 – 10.3

Transmissivity (%)

-

33.3 – 35.1

Dissolved Copper (µg/L)

4.8

0.24 – 6.20

Total Copper (µg/L)

5.8

0.36 – 6.54

Dissolved Nickel (µg/L)

74

0.19 – 0.38

Total Nickel (µg/L)

75

0.21 – 0.67

Dissolved Zinc (µg/L)

90

<0.0025 – 28.9

Total Zinc (µg/L)

95

<0.0025 – 32.0

Source: RHMP (AMEC 2016)
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2.8.3

Campland and De Anza Cove Shorelines

Both Campland and De Anza Cove shorelines are Section 303(d) listed for enterococcus,
fecal coliform, and total coliform (SWRCB 2015). These pollutants affect the beneficial uses
of the Campland and De Anza Cove shorelines. The extent of impacted shoreline areas for
indicator bacteria pollutants in Campland and De Anza Cove are 0.08 mi and 0.06 mi,
respectively (AMEC 2015). Both the shorelines are impaired for water contact recreation use
and shellfish harvesting use due to indicator bacteria. Potential sources of indicator bacteria
to Campland and De Anza Cove include urban runoff/ storm sewers.
Even though the Campland and De Anza Cove shorelines are Section 303(d) listed for
bacteria, the County of San Diego Beach Water Quality Responsive Website (County of San
Diego 2016) reports the beaches at Campland and the De Anza Cove swim area as
generally exhibiting good water quality in terms of bacterial levels based on weekly samples
of bacteria (e.g., total coliform, fecal coliform, and enterococcus) during the summer or dry
weather season from April 1st to October 31st. However, details of the sampling program are
unavailable.

2.9

SEDIMENT SOURCES, LOADING, AND COMPOSITION

The Study Area is located at the mouth of Rose Creek, which is the main source of sediment
to the Study Area (Levin et al. 2013). Other likely sediment sources may include sediment
from the Tecolote Creek watershed and from local storm drain discharges and direct run-off.
According to Levin, the mouth of Rose Creek undergoes regular sediment removal to keep
the mouth open. Levin’s report and her reference to Zedler (2001) also indicated that high
tides and storm events may bring sediment from the seafloor into KFMR/NWP, but these
quantities have been reduced by the current state of KFMR/NWP, which reduces the
fetch/transport from Fiesta Island and provides buffering from the mudflats.
In 1986, as part of the Watershed Erosion/Sedimentation Study – Rose and San Clemente
Canyons, Woodward-Clyde (1986) conducted a comprehensive study on sediment transport
conditions for the RCW. The study evaluated the annual loading of sediment being
transported into Mission Bay via Rose Creek. The annual sediment yield estimates, along
with a recommendation for the average annual sediment yield to use for years with normal
rainfall, are summarized below in Table 2.6.
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Table 2.6

Average Annual Sediment Yield for Rose Creek Watershed (1961-1980)

DESCRIPTION

SEDIMENT YIELD
(CY/YR)

Sheet and Rill Erosion

12,468

Gully and Channel Erosion

1,863

Total Calculated Contribution

14,331

Recommended Average Annual Sediment Yield
for Normal Rainfall Years
Source: Woodward-Clyde 1986

14,300

As a part of the RHMP efforts, sediment samples were collected in August/September 2013
from the inlet of Rose Creek, other locations in Mission Bay, as well as several other harbors
and bays, and analyzed for grain size. Based on a single sampling event conducted at the
Rose Creek inlet, the resulting grain size classification was dominated by fines (60.7% silt
and clay) and includes sand (39.3%) (AMEC 2016, Appendix F, Table F-3).
As a part of the University of San Diego, Department of Marine Science and Environmental
Studies, Mission Bay Water and Sediment Testing Project, sediment samples were collected
and analyzed for grain sizes and water content at the inlet of Rose Creek and at other
Mission Bay locations in February and March of 2002. Each sampling location included
three subsites. All three Rose Creek inlet subsites were near the center of the inlet from
Rose Creek to Fiesta Bay. Sediment grains at the Rose Creek inlet subsites ranged from 75
to 134 μm in diameter, with an average of 96 μm (e.g., very fine sand). Sediments collected
at the mouth of Rose Creek were consistently fine and poorly sorted. Sediment water
content was high at Rose Creek—ranging from 31.9% to 64.1%.
Around 2011, cbec performed a stream network field assessment and collected baseline
data, which included sediment sample collection at sixteen streambed sites in Rose Creek,
upstream of the Study Area. Available streambed sediment particle size distribution data
includes grain size curves, percent compositions, grain size distributions, coefficients of
uniformity of the soil, coefficients of curvature of the soil, and soil descriptions. Generally,
the sediments in the Rose Creek streambed were found to be non-cohesive, medium to
coarse (1 inch to 2 inch) gravels (cbec et al. 2012).
According to a historical source (Storie and Carpenter 1923), northeast Mission Bay where
the Study Area is generally located, was at one point comprised of alkaline or saline salt flats
that were associated with Alviso soils—very fine sandy loam soils (SFEI 2016b). The
southwestern corner of the historical Mission Bay marsh was covered by dredge fill in the
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1940’s when the Mission Bay recreational park was first created (Levin et al. 2015). Another
source, Levin et al. 2007, reported that at the KFMR/NWP, there is six to ten feet of fill
underlain by historical marsh (Levin et al. 2007). According to the Levin et al. 2015 report,
the existing topsoil at the very small uplands within the KFMR/NWP is composed of poor
quality, coarse-grained construction fill underlain by historical marsh sediments. Although
not explicitly stated in the available sources, it appears that fill at the KFMR/NWP was placed
at what is now the uplands area located just south of Pacific Beach Drive between Noyes
Street and Olney Street. It is possible that other parts of the KFMR/NWP may also be
covered with fill material, though this is not clear based on the available sources of
information. Fill placed at the De Anza RFA between 1945 and 1956 was dredged from an
adjacent location and consisted of “mucky silt which would not hold up equipment of any
type”; approximately three years later, a different dredged material consisting of “three feet of
good sand” were placed to improve site conditions (Patterson 1965, SFEI 2016b). Campland
is built on fill that was placed by the developers of Campland after leasing the property from
the City of San Diego in 1967 (Campland 2016). Soils data is limited for the Study Area, in
particular, details regarding the quality and composition of fill that was placed at the
Campland RFA and De Anza RFA.
Available soils information for a location adjacent to the Study Area was reviewed to
supplement the limited on-site Study Area data. In a geotechnical evaluation report (Ninyo
and Moore 2011) for the Mission Bay High School — located just north of Campland, soil
boring results indicate that fill material reached from the ground surface to depths of 15 to 18
ft below ground in two boring locations where ground surface was at approximately 14
ft MSL, and to a depth of 21.5 ft below ground surface in one boring location where ground
surface was at approximately 15 ft, MSL. The fill material was described as generally
consisting of very loose to medium dense, poorly graded sand with sandy to clayey silt.
Beneath this fill material, the remaining material in the borings was characterized as bay
deposits, which generally consisted of stiff, silty clay. Based on the information provided by
Ninyo and Moore 2011, the boundary between the fill material and underlying bay deposits
(or historical marsh surface) is estimated to be situated at an average elevation of between
+1.5 ft, NAVD88 and -4.0 ft, NAVD88 (estimated based on the assumption that the MSL
datum used in the Ninyo & Moore 2011 report was referenced to the 1983-2001 Tidal Epoch
such that MSL is equivalent to +2.54 ft NAVD88 (NOAA 2011a)).

2.10 SEDIMENT QUALITY
Sediment quality varies throughout the Study Area. Waters within the Study Area generally
do not have good circulation due to their inland, embayment location; and areas within
Mission Bay that have poor circulation tend to retain fine sediments with a high content of silt,
clay, and organic material (Dexter 1983). Elevated levels of heavy metals have been
identified in sediments at the mouth of Rose Creek (SAIC 1983). Sediments in the back bay,
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where the Study Area is located, and specifically at the mouth of Rose Creek, also contain
detectable levels of PAHs (Gauthier 1994).
As a part of the San Diego RHMP efforts, sediment samples were collected at the inlet of
Rose Creek during a single sampling event in early August 2013. Analyses were conducted
for parameters including but not limited to trace metals, organic compounds (e.g., total PAHs,
total polychlorinated biphenyl (PCB) cogeners, organochlorine pesticides, pyrethroid
insecticides, and total polybrominated diphenyl ethers [PBDEs]). Program threshold values
were available for select parameters (i.e., arsenic, cadmium, chromium, copper, lead,
mercury, nickel, silver, zinc, total PAHs, total PCBs, total detectable
dichlorodiphenyltrichloroethanes [DDTs], total detectable chlordanes). The threshold values
consist of the effects range-low value (ER-L) and the effects range-median value (ER-M)
(AMEC 2016). There were no ER-M exceedances (AMEC 2016). There were ER-L
exceedances for four parameters, including arsenic (measured at 10.2 mg/kg, ER-L=8.20
mg/kg), copper (34.6 mg/kg, ER-L=34.0 mg/kg), total detectable DDTs (1.76 μg/kg, ERL=1.58 μg/kg), and total chlordanes (4.29 μg/kg, ER-L=0.50 μg/kg) (AMEC 2016). Total
PAHs were detected (342 μg/kg), but did not exceed ER-L and ER-M thresholds (4,022 and
44,792 μg/kg, respectively) (AMEC 2016). The sediment quality data was also assessed
using the State of California Sediment Quality Objective (SQO) approach. As such, the Rose
Creek inlet sampling location was given an overall, integrated SQO assessment of
“unimpacted” (e.g., unimpacted by direct effects of sediment quality), based on component
assessments of “moderate exposure” to sediment chemistry, “low disturbance” to the benthic
community, and “nontoxic” sediment (AMEC 2016).
The sediment sampling study conducted by the University of San Diego study in February
and March 2002 mentioned earlier also include chemical concentrations for total organic
carbon (TOC), copper, lead, zinc, TRPH, PAHs, and chlordane. The study showed that
sediment concentrations of TOC, total copper, and zinc were consistently high near the
mouth of Rose Creek. Elevated concentrations of PAHs, creosote, and TRPH were also
found in the sediments near the mouth of Rose Creek. Chlordane was identified near the
Rose Creek mouth, but not detected at potentially hazardous levels to aquatic organisms.

2.11 NEARSHORE AREA
2.11.1 Water Level
Water levels at the Study Area are affected by a combination of tidal and non-tidal
processes. There is no available water level data at the project location, but since there is no
known reported tidal muting at Mission Bay, tide data measured at nearby National Oceanic
and Atmospheric Administration (NOAA) tide station at Scripps Pier in La Jolla (Station
9410230) would be used to represent water levels at the site. Tidal datums and benchmarks
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relative to MLLW and NAVD88 at this station based on data recorded for the National Tidal
Datum Epoch (NTDE) of 1983-2001 (NOAA 2011a) are summarized in Table 2.7. Available
data from this station include verified six-minute data (January 1996 - December 2015),
preliminary six-minute data (January 2001 - present), and verified hourly height (1924 2015).
Table 2.7

Tidal Benchmarks and Datums at NOAA Station 9410230, La Jolla,
California

TIDE

ELEVATION
(FT, MLLW)

ELEVATION
(FT, NAVD88)

Highest Observed Water Level (01/11/2005)

7.66

7.47

Mean Higher High Water (MHHW)

5.33

5.14

Mean High Water (MHW)

4.60

4.41

Mean Sea Level (MSL)

2.73

2.54

Mean Low Water (MLW)

0.91

0.72

North American Vertical Datum-1988 (NAVD88)

0.19

0.00

Mean Lower Low Water (MLLW)

0.00

-0.19

Lowest Observed Water Level (12/17/1933)

-2.87

-3.06

Source: NOAA 2011a

2.11.2 El Niño Southern Oscillation
The El Niño Southern Oscillation (ENSO) is a periodic, climatic phenomena that causes
decreases in atmospheric pressure in the eastern tropical Pacific Ocean and weakened
easterly trade winds that allow warm water piled up in the western Pacific to flow back toward
the eastern Pacific, resulting in increases in sea levels and temperatures on the west coasts
of North and South Americas (Chelton and Davis 1982). The annual mean sea level record
in San Diego shows that ENSO events raised sea levels by up to 0.3 ft over normal for one
year to two years (USACE 1991). In November 2015, an ENSO occurred with a King tide,
which resulted in an observed water level at the NOAA La Jolla Station 9410230 that was
about 1 ft higher than the predicted water level (NOAA 2016b).
2.11.3 Winds
Wind data are not available at the project location, but are available from San Diego
International Airport, which is roughly four miles south of the Study Area. Wind conditions at
the project site can be characterized by the wind data measured at the NOAA San Diego
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International Airport station (Station USW00023188) (NOAA 2016c). Daily wind data were
available for the period from January 1984 to February 2016 and are summarized in Table
2.8. The data indicate that winds in the area are dominated by northwesterlies (NW) that
occur approximately 45% of the time with wind speeds up to between 9 miles per hour and
48 miles per hour. Though less frequent than the northwesterlies, winds from the southwest
(SW) and south (S) occur approximately 22% and 19% of the time, respectively. Winds from
the southwest and south often reach speeds of between 8 MPH and 53 MPH. Wind data is
also available for the La Jolla NOAA station (Station 9410230) and consists of six-minute
data from April 2009 to present (NOAA 2016c).
Table 2.8

Wind Data at San Diego International Airport, California

DATA TYPE

DATA TIMEFRAME

RANGE

MEAN

MODE

Average Daily Wind Speed (mph)

1/1/1984 - 2/12/2016

0.9 – 22

6.5

6.7

Daily Peak Gust Wind Speed (mph)

12/5/1952 - 7/31/1996

8.1 - 64

13

18

Santa Ana winds that occur below the passes and canyons of the coastal ranges of Southern
California and blow from the east or northeast (offshore direction) can affect the Study Area
during October through February, with the highest frequency of occurrence in December
(Everest 2004). The speeds of Santa Ana winds are typically 40 MPH with gusts up to 58
MPH or higher offshore (Everest 2004). The abatement or modification of Santa Ana winds
by onshore sea breeze is often a significant factor in the formation of the coastal wind field in
the region (Everest 2004).
2.11.4 Waves
Based on work conducted by Tetra Tech in 1984, wind waves within various locations of
Mission Bay can reach heights of 2.0 ft for a 10-year wind storm and 2.5 ft for a 100-year
wind storm (Pountney & Associates, Inc. 1988). No information was found to evaluate the
site-specific wind wave conditions at the Study Area. Based on a 1983 USACE study
(Markle 1983), the estimated largest significant ocean wave heights and corresponding
periods at the entrance to Mission Bay range from 9.2 ft to 16.7 ft, with periods of 7 seconds
to 11 seconds. At the time of the 1983 study, review of available data for Mission Bay area
found that no recorded wave data for Mission Bay area exceeded these heights. Wave
heights at the project location are expected to be smaller than wave heights at the entrance
to Mission Bay. In addition to wind winds and ocean waves, there are a number of
recreational activities in Mission Bay, including water-skiing, jet skiing, and other activities
with boats involved that generate waves that affect the project site.
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2.11.5 Circulation
Circulation at the Study Area is driven by the circulation patterns in the greater Mission Bay.
Circulation within Mission Bay is highly seasonal since it is affected by inflows from upstream
watersheds. Rose Creek and the majority of the storm drains that discharge to Mission Bay
are connected to a diversion system that diverts dry weather flow to the sanitary sewer
(Weston 2006). As such, during periods of low or no rainfall there is little circulation,
freshwater input and influence, and very long retention times at the Study Area (Levin 1983,
Largier et al. 2003). Based on the Mission Bay Water and Sediment Testing Project,
conducted from 2001-2003 by the University of San Diego (USD), waters at the Study Area
become progressively warmer and hypersaline over the course of the summer due to
insolation and the effects of evaporation (USD 2004). Following rainfall events, the Study
Area receives freshwater inflow from the watershed and generally becomes cooler and less
saline than tidally-dominated regions near the mouth of the bay (USD 2004). The cool, fresh
water from Rose Creek and storm drains may form a low-density surface lens that moves
seaward over the warmer, saltier, landward-moving water beneath (Largier et al. 2003). The
development of this salt wedge seems to be pronounced in the back bay near the Study Area
and may lead to more rapid flushing of water in the back bay, compared to times when
freshwater inflow is reduced or absent (USD 2004).
Project efforts documented in the USD 2004 report included 39 sea surface salinity
measurements at the mouth of Rose Creek over the period from November 2001 to May
2003. Generally, sea surface salinity results were slightly elevated during the dry season
and lower during the wet season. Results ranged from approximately 15 psu (after a
rainstorm in March 2003) to 38 psu (late December 2001/early January 2002, during a
relatively drier winter season) (USD 2004). For the RHMP (AMEC 2016), salinity
measurements taken at the mouth of Rose Creek in early August 2013 averaged 34.7 psu
(AMEC 2016). For comparison, and based on the 2013 RHMP, salinity measurements within
the overall Mission Bay during August/September 2013 ranged from 28.4 psu to 35.1 psu.
Water temperatures show a clearer pattern of seasonal variation than salinity. Based on the
USD 2004 report, which included 40 water temperature measurements at the mouth of Rose
Creek, water temperatures peak around July and dip to their lowest between December and
February. Water temperatures at the mouth of Rose Creek range from approximately 13.0
°C (2001-2002 wet season) to 24.5 °C (2002 and 2013 dry seasons) (USD 2004, AMEC
2016). For comparison, and based on the AMEC 2016 source, water temperature
measurements within the overall Mission Bay that were made during August 2013 ranged
from 19.7 °C to 24.8 °C at depths.
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2.12 INFRASTRUCTURE
Existing infrastructure information in the form of GIS data was obtained from SanGIS, the
Regional Data Warehouse for GIS data (SanGIS 2016). Detailed descriptions of the
significant infrastructure components are presented below.
2.12.1 Transportation Infrastructure
GIS data of existing transportation
infrastructure was downloaded from
SanGIS. Figure 2.15 shows the
transportation infrastructure in the
vicinity of the Study Area. The I-5
Freeway is the major transportation
corridor that runs along the eastern
border of the Study Area. Access
ramps to the freeway are available
from Mission Bay Drive and Balboa
Mike Gotch Memorial Bike and Pedestrian Bridge
Avenue. The important artery that runs
north-south is Mission Bay Drive, with
its alignment to the west and parallel to I-5. The east-west arteries include the Grand
Avenue and Balboa Avenue, with their bridge crossings connecting the east and west banks
of Rose Creek. In addition, the Mike Gotch Memorial Bike and Pedestrian Bridge
constructed in 2012 provides a shortcut between Campland and De Anza SSA for the bikers
and pedestrians. The Study Area is also served by a railroad that runs parallel and to the
east of the I-5 Freeway.
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Source: SanGIS

Figure 2.15 Existing Roads, Bike Routes and Railroads
Everest International Consultants, Inc.
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2.12.2 Utility Infrastructure
Utility infrastructure information in GIS was obtained from the SanGIS database website,
which does not include data for the privately-maintained Campland area. The City and the
Campland staffs were contacted for utility data in Campland. Scanned copies of utility
drawings were obtained from the Campland staff and included in Appendix A. Observations
during a site visit in March 2016 to Campland also provided additional information of the
Campland utility infrastructure.
Street Lights, Traffic Signals and Electricity
GIS data of existing street lights and traffic signals was downloaded from SanGIS. Figure
2.16 depicts these facilities in the project vicinity. Within the project boundary, street lights
are only found in the parking lot in the eastern part of De Anza RFA, and the Mission Bay
Athletic Area east of the Mission Bay Golf Course. There is no traffic signal facility within the
Study Area. Based on observations from field data, site visits, and aerial images and street
views of Google Earth, overhead electric
cables are generally not present within the
Study Area. Electric cables serving the
Study Area and powering the street lights
are likely to be underground. This should
be verified in the next phase of the project
development.
Figure 2.16 does not include utility
information in the Campland RFA. The
Campland staff provided some electric
utility information. The scanned copies of
available paper drawings are included in
Appendix A. During a site visit to
Campland, lighting infrastructure was also
observed (see photograph).
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Source: SanGIS

Figure 2.16 Existing Street Lights and Traffic Signals
Everest International Consultants, Inc.
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Storm Drains
GIS data of existing storm drains was downloaded from SanGIS. Figure 2.17 depicts the
storm drain conveyance facilities and structures in the project vicinity. The figure shows that
there are several storm drain conveyance facilities in the area east of the De Anza SSA near
Mission Bay Drive. While there is no storm drain facility in the other parts of the Study Area,
it should be noted that storm drain outlets (yellow circles in Figure 2.17) serving the
neighboring areas are situated along the project boundary. These outlets are found along
the northern and western edges of the KFMR/NWP, as well as the east edge of the De Anza
Cove and Mission Bay Golf Course. See Section 2.7.4 (Local Runoff) of this report for a
discussion about the current City of San Diego diversion program for storm drain outfalls
adjacent to the Study Area. Figure 2.17 does not include storm drain information in the
Campland RFA. During a site visit to Campland, storm drain facilities were observed (see
photographs below). These drain inlets can be seen along the eastern and western edges of
the area, with outlets observed in Rose Creek and KFMR/NWP.

Storm Drain Inlet in Campland

Storm Drain Outlet in Rose Creek
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Noyes St
Outfall *

Olney St
Outfall *

Source: SanGIS
* See also Section 2.6.4

Figure 2.17 Existing Storm Drain Facilities
Everest International Consultants, Inc.
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Water
GIS data of existing water supply infrastructure
was downloaded from SanGIS. Figure 2.18
depicts the water lines and hydrants in the project
vicinity. The figure shows that there are a few
water lines serving the De Anza RFA and Mission
Bay Golf Course. Figure 2.18 does not include
utility information in the Campland RFA. The
Campland staff provided some water utility
infrastructure information. The scanned copies of
available paper drawings are included in
Appendix A. The photograph on the right taken
during the March 2016 site visit shows the typical
utility setup for a camp site, including cable,
electricity, and water.

Utility in Campland

Sewers
GIS data of existing sewer infrastructure data
obtained from SanGIS. Figure 2.19 depicts the
sewer lines and manholes in the project vicinity. The
figure shows that the De Anza SSA is serviced with
plenty of sewer lines and manholes. A sewer line
also runs north-south through the middle of the
Mission Bay Golf Course. Figure 2.19 does not
include utility information in the Campland RFA. The
Campland staff was contacted for such information.
The staff provided some water utility infrastructure
information in the form of hard copy drawings.
Scanned copies of available paper drawings are
included in Appendix A. The photograph on the right
taken during the March 2016 site visit shows a waste
water disposal setup for two RV sites.
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*

Source: SanGIS
* See Appendix A for facilities in Campland.

Figure 2.18 Existing Water Lines and Hydrants
Everest International Consultants, Inc.
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*

Source: SanGIS
* See Appendix A for facilities in Campland.

Figure 2.19 Existing Sewer Facilities
Everest International Consultants, Inc.
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2.13 CULTURAL RESOURCES
2.13.1 Introduction and Setting
This section summarizes the cultural resources records search results and existing
conditions for the ReWild Mission Bay project. A records search of information on file at the
South Coastal Information Center (SCIC) for the entire project area with a 0.25-mi buffer was
conducted (see Figure 2.20). In summary, three archaeological resources and four historic
addresses were identified during the records search. The search also indicated that most of
the project area has previously been studied. A brief cultural and historical setting of the
project area is described below. For a detailed discussion of setting, methods and findings,
see the Cultural Resources Records Search and Existing Conditions Memorandum included
as Appendix B (AECOM 2016).
The proposed project area is located in the traditional territory of the Yuman Ipai Kumeyaay.
Originally labelled Diegueño by the Spaniards, a term derived from their association with
Mission San Diego de Alcalá, the Kumeyaay journeyed from the mountains to utilize Mission
Bay, Mission Beach, and Pacific Beach for food processing, fishing, and trade (Shipek 1985).
Numerous sites can be found within the coastal areas and around Rose Creek that
document the Kumeyaay’s presence in the area (Robbins-Wade 2014). These sites contain
shell middens and hearth features that most likely point to the Kumeyaay exploiting the area
over a prolonged period (Gross and Robbins-Wade 1990).
The ethnographic village of La Rinconada de Jamo, CA-SDI-5017, is located near Mission
Bay and Rose Creek, and has been interpreted to be occupied for over 3,000 years (GarciaHerbst 2009). Gaspar de Portola first reported seeing the village and having a peaceful
exchange with its inhabitants in July of 1769 (Carrico 1977). The village name of Rinconada
continued to appear in historic documents kept by the Mission from 1769-1832, appearing
variously as Rinconada and Rincon in Spanish and Jamio, Japmo, and Jamo in Kumeyaay
(Carrico 1977).
Mission Bay remained a tidal marsh habitat until 1853 when the U.S. Army Corps of
Engineers (USACE), led by Lieutenant George Horatio Derby, attempted to reroute the
course of the San Diego River to remedy the silting up San Diego Bay, endangering
commercial enterprises in the city. The USACE constructed Derby Dike to divert the
watercourse to Mission Bay, which lasted until 1855 when it was washed out by a flood and
the river reverted into San Diego Bay. In 1875, the channel was revitalized and improved,
rerouting the river into the Pacific Ocean, near Mission Bay (Brodie 2013).
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Figure 2.20 Project Location and Cultural Records Search Buffer
Everest International Consultants, Inc.
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Prior to development of the Mission Bay area, the surrounding area was used for sheep
farming (Rodgers 1925). The City began to develop Mission Bay in 1926 as an aquatic park
for the residents of San Diego. In the preceding years, John D. Spreckels had subdivided
Mission Beach, constructed an amusement park, and built the La Jolla Streetcar Line (Rick
2002). More people began moving to the Mission Bay area and the City focused on
changing the bay’s landscape. During these formative years, the land around Mission Bay
was controlled by the State Harbor Commission (CSHC), but no funds were available for
development projects. The CSHC purchased 65 more acres in 1929 and also received a
donation from Spreckels for 1.5 mi. of beach. All plans for the bay were stalled by the Great
Depression and World War II (Gabrielson 2002). The plan for the Mission Bay of today was
developed in 1945. Federal funds, coupled with the City’s efforts, allowed the City to acquire
the wetlands around the bay (Rick 2002). The City was able to take responsibility for the
lands from the government (Gabrielson 2002).
Dredging in the project area began in 1946 and continued for the next ten years. During that
time, Point De Anza was created with the dredged materials. The soil used for Point De
Anza was of poor quality and would not support any type of construction. Sand was brought
in and added on top of the dredged soil. Glenn Rick, the City Planning Engineer behind the
creation of Mission Bay Park, had originally hoped to include 19 wildlife areas within Mission
Bay, but other proponents did not favor this pro-environmental design. Groups advocating
for more open water for boating activities, park areas, and accessible open spaces won out.
In the final design, Rick was reduced to only five wildlife areas, the largest being the KendallFrost Mission Bay Marsh Preserve (Rick 2002). The area under Campland on the Bay was
originally planned, most likely by Rick, as a wildlife area. It is labelled on a 1953 planning
department map as “Wild Life.” However, this area began to be filled in 1963 with dredged
materials from around Fiesta Island (Gabrielson 2002). Most of the project area was created
from dredged soils from within Mission Bay and imported sand material. Mission Bay
represents an engineering feat undertaken by the City as the majority of the recreational
areas were created from 1946 to 1965 including places such as De Anza Point, Fiesta
Island, Vacation Isle, Bahia Point, Santa Clara Point, El Carmel Point, Mission Bay Park, and
Quivira Basin.
2.13.2 Methods
On February 11, 2015, AECOM requested a search of the records on file at the SCIC of the
California Historical Resources Information System (CHRIS). The CHRIS houses documents
and materials related to cultural resources within California, including archaeological site
records, reports, studies, maps, and other information. The records search included the 170acre Study Area plus a 0.25-mi surrounding radius. The search was conducted to determine
previous survey coverage, identify previously recorded cultural resources, and determine the
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likelihood of impacting unidentified archaeological resources. No pedestrian study or field
visit was performed for this analysis of existing conditions.
2.13.3 Findings
AECOM received the SCIC records search results on February 18, 2016. The records
search indicated that 43 previous cultural resource studies have been conducted within a
0.25-mi radius of the project location (see Appendix B for a tabulation of records search
results). Of these, 17 are within the proposed restoration area. Approximately 55 percent of
the project area has been previously surveyed or studied. A 2001 study by ASM Affiliates,
Inc. (ASM) examined De Anza Cove and the surrounding golf course (Ni Ghabhlain 2001).
Numerous subsurface testing excavations, surveys, and monitoring efforts have also
occurred near, but outside of, the project area.
The records search results identified three archaeological resources within a 0.25-mi radius
of the project location. Of these, two archaeological sites are within the ReWild project area.
The archaeological resources include the prehistoric village site of La Rinconada de Jamo
(CA-SDI-5107) and one prehistoric habitation site (CA-SDI-11571) within the ReWild project
area, and one historic trash deposit (CA-SDI-17659) located outside of the project area.
One of the resources within the ReWild project area, prehistoric village site CA-SDI-5017,
has been recommended as eligible for listing on the National Register of Historic Places
(NRHP). Occupied from the Archaic period until historic times, the site has been
recommended eligible under NRHP eligibility criterion D due to its high potential to yield
valuable archaeological and research data (Garcia-Herbst 2009). While CA-SDI-11571 does
not appear to have been formally evaluated for NRHP or CRHR eligibility, intact portions of
the site are believed to exist adjacent to the project area (Cooley and Mitchell 1992). In
addition, both sites have yielded human remains in past investigations.
The records search results also identified four historic (i.e., over 45 years of age) addresses
within the 0.25-mi radius of the project; none of the addresses are within the project area.
They include two private residences, the Kate Sessions nursery site and Mission Bay High
School.
2.13.4 Implications
Much of the ReWild project area covers man made land features constructed with fill
material. These areas have a low sensitivity for cultural resources. However, based on the
records search and background information compiled by AECOM, the project area contains
NRHP-eligible prehistoric village site CA-SDI-5017 and unevaluated prehistoric habitation
site CA-SDI-11571, both with known intact midden deposits. It is possible that unevaluated
resources also exist within the project area, such as Campland on the Bay or De Anza Point.
Discovery of an intact subsurface deposit, either within known site boundaries or as an
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unanticipated discovery, may result in a delay in the project if resource CRHR eligibility
evaluation or impact mitigation is required. However, work may be directed to another
location while any necessary evaluation or mitigation, determined in consultation with the
City, is undertaken. Should an intact deposit be assessed as eligible for the CRHR,
mitigation of impacts through data recovery would likely need to take place before work in
that area could continue if avoidance is not feasible. Should human remains be encountered
during ground-disturbing activities, all work would cease in the immediate area and the
county coroner would be contacted, per Section 7050.5 of the California Health and Safety
Code and Section 5097.98 of the Public Resources Code. If any remains were to be
identified as Native American by the coroner, the Native American Heritage Commission
would be contacted within 48 hours to provide a Most Likely Descendent to determine
appropriate actions.
A map of the cultural environmentally sensitive areas (ESAs) within the project area is
provided as Figure 2.21. If feasible, these areas should be avoided during restoration work
to prevent any impacts to previously undisturbed cultural resources. The City of San Diego
may require additional cultural resources efforts within or near these resources prior to the
issuance of any permit. Additionally, Archaeological and Native American monitoring may be
required as conditions of any permits issued by the City of San Diego.
This section documents the cultural resources records search results and existing conditions
for the ReWild Mission Bay project. A records search of the entire Study Area with a 0.25 mi
buffer was conducted (see Figure 2.20). In summary, three archaeological resources and
four historic addresses were identified during the records search. The search also indicated
that most of the Study Area has previously been studied.
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Figure 2.21 Cultural Resources – Environmentally Sensitive Areas
Everest International Consultants, Inc.
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2.14 BIOLOGY/ ECOLOGY
Within the Study Area, there are five wetland habitats, four upland habitats, and developed
lands (Figure 2.22; Table 2.9). The existing biological condition of each component is
described below.
Table 2.9

Vegetation Community and Other Land Cover Type Acreages

ACREAGE
VEGETATION COMMUNITY/
LAND COVER TYPE

RESTORATION FOCUS AREAS (RFAS)
KFMR/
NWP

CAMPLAND

DE ANZA
SSA

OUTSIDE
RFAS

STUDY
AREA
TOTAL

Marsh and Wetlands
Open Water

-

4.4

3.4

121.6

129.4

Southern Coastal Salt Marsh

47.0

0.1

-

1.9

49.0

Mudflat

7.3

-

0.1

27.6

35.0

Tidal Channels

2.4

-

-

-

2.4

Salt Panne

1.1

-

-

-

1.1

Subtotal

57.8

4.5

3.5

151.1

216.9

Uplands
Disturbed Habitat

3.3

0.2

-

1.8

5.3

Diegan Coastal Sage Scrub

2.5

-

-

0.1

2.6

Southern Foredunes

0.9

-

-

0.2

1.1

Non-Native Grassland

0.04

-

-

-

0.04

Subtotal

6.7

0.2

-

2.1

9.0

Other Land Cover Types
Developed

1.6

47.7

79.3

106.9

235.5

Total

66.1

52.4

82.8

260.1

461.4

This discussion of the biological/ecological conditions of the Study Area has been compiled
from existing literature and databases assembled by Nordby Biological Consulting and
AECOM. A memorandum titled, “ReWild Mission Bay Project – Biological Resources
Summary Memorandum” was produced by AECOM in support of this existing conditions
section. Portions of this memorandum have been incorporated herein and the memorandum
is included in Appendix C.
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Figure 2.22 Study Area Vegetation Map
Everest International Consultants, Inc.
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2.14.1 Kendall-Frost Marsh Reserve/Northern Wildlife Preserve
The KFMR/NWP RFA comprises approximately 57.8 acres of intertidal wetland and 6.7
acres of upland in the western portion of the Study Area (Table 2.9). There is an additional
29.5 acres of intertidal wetland within the Study Area mostly found just south of the
KFMR/NWP RFA. The Study Area also includes approximately 130 acres of open water
adjacent to the wetland. The KFMR/NWP is the last remnant of more than 4,000 acres of
wetlands, including 1,700 acres of salt marsh, which occurred in False Bay before it was
dredged and converted to Mission Bay. It is managed by the University of California Natural
Reserve System.
The KFMR/NWP is surrounded by developed lands to the north, west and east and abuts
Mission Bay to the south (Figure 2.22). To the north and west are the residential areas of
Pacific Beach and Crown Point Park, and to the east is Campland. The KFMR/NWP
includes natural and restored intertidal wetlands comprised of open water, mudflats, salt
marsh, transitional habitat from wetland to upland, and upland habitats. These habitats
support abundant wildlife, including birds, fish, and benthic invertebrates as described below.
Open Water
Open water, defined here as subtidal habitat, is associated with aquatic habitats of Mission
Bay. There are approximately 130 acres of open water in the Study Area. Subtidal habitats
do not drain with the outgoing tides, resulting in permanent bodies of open water. These
habitats are generally considered truly aquatic systems and are adjacent to and down-slope
from intertidal estuarine wetlands.
The plants [found in this planning area’s] subtidal habitats include both vascular and
nonvascular taxa. Vascular plants include eelgrass (Zostera marina), which is limited to
subtidal habitats. Eelgrass beds have been recorded south of the KFMR/NWP and within
the Rose Creek channel in the Study Area (Merkel & Associates 2013). Eelgrass beds serve
as nurseries for a number fish species and provide a source of food for many species of
waterfowl, such as brant (Branta bernicla). The large numbers of fish associated with
eelgrass beds attracts picivorous birds, such as the brown pelican (Pelicanus occidentalis),
black skimmers (Rynchops niger), and California least tern (Sterna antillarum browni) and
other tern species.
Non-vascular plants in the subtidal habitats of the planning area include phytoplankton (e.g.,
diatoms) and macroalgae, which, along with the detritus from decomposed California
cordgrass (Spartina foliosa), are often direct links in the estuarine food chain. Benthic
invertebrates are the most visible consumers of detritus, algae and plankton. Crabs and
snails graze on detritus and macroalgae, while bivalve mollusks filter feed on phytoplankton.
Polychaetes inhabit the fine sediments of subtidal habitats, while fish exploit the water
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column and substrate surface. Benthic invertebrate reports from the subtidal habitat of
Mission Bay, including the KFMR/NWP, include moon snails (Polinices ssp. and Natica spp.),
California bubble snail (Bulla gouldiana), polychaetes, swimming crabs (Portunis spp.), ghost
shrimp (Callinassa spp.) and mud shrimp (Upogebia pugettensis) (City of San Diego 1990).
Fish exploit subtidal habitat in a number of ways. Adult and juvenile marine fish, such as
leopard shark (Triakis semifasciata), grey smoothhound (Mustelus californicus), and stripped
mullet (Mugil cephalus) enter estuaries with incoming tides to forage. Adult marine fish, such
as round stingray (Urobatis halleri) feed and mate in estuaries. Marine fish, such as
California halibut (Paralichthys californicus) that use flooded estuarine habitats as nursery
habitat. Estuarine restricted fish, such as long-jaw mudsuckers (Gillichthys mirabilis) spend
their entire life cycle in estuaries. Fish species reported from the subtidal habitats of Mission
Bay, including the KFMR/NWP, include California halibut, diamond turbot (Hysopsetta
guttulata), bat ray (Myliobatis californica), butterfly ray (Gymnura marmorata) and longjaw
mudsucker (City of San Diego 1990). Fish species reported from tidal channels within the
KFMR/NWP include topsmelt (Atherinops affinis), staghorn sculpin (Leptocottus armatus),
California killifish (Fundulus parvipinnis), arrow goby (Clevelandia ios) and longjaw
mudsucker Kendall-Frost Reserve 1991 as cited in the California Wetland Information
System).
Subtidal habitats are important foraging areas for birds from other habitats. Of note is the
endangered California least tern which forages on small fish, primarily northern anchovy
(Engraulis mordax). Shallow water habitat also is important for foraging by diving birds
including grebes, mergansers, and duck species.
Mudflat
Intertidal mudflat habitat is defined as unvegetated, unconsolidated mud, or sand bottom
habitat existing low in the intertidal zone, between subtidal habitat and low intertidal salt
marsh. Mudflats are inundated and exposed during most tidal cycles and, thus, vary in areal
extent. There are approximately 35 areas of mudflat within the KFMR/NWP (Table 2.9).
Mudflats are important habitats for benthic invertebrates which, in turn, serve as food
sources for high order consumers, such as shorebirds. Mudflat at the KFMR/NWP occurs
between approximately 0.0 ft, MLLW and +3.0 ft, MLLW.
Common benthic infauna associated with mudflats are similar to those described above for
subtidal habitats and include polychaetes, spionids, and filter-feeding bivalves. Common
epibenthic mudflat fauna include detritivorous molluscs, such as California horn snail
(Cerithidea californica) and bubble snail, and omnivorous crustaceans, such as lined shore
crab (Pachygrapsus crassipes), yellow shore crab (Hemigrapsuis oregonensis) and fiddler
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crab (Uca crenulata). Numerous varieties of insects also occur on mudflats at low tides
where they forage on detritus, algae and other food sources left by the receding tide.
There are several species of invasive, nonnative benthic invertebrate species that have
colonized the KFMR/NWP. These include the Japanese mussel (Musculista senhousia), the
blue mussel (Mytilus galloprovincialis), Asian semele (Theora lunrica), Japanese littleneck
clam (Venerupis phillippinarum) and Pacific oyster (Crassostrea gigas; Crooks et al. 2015;
Novoa et al. 2016). Any proposed wetland restoration within the Study Area must anticipate
eventual colonization by these non-native species.
Crooks (1998) studied the effects of the exotic Japanese mussel on the bivalve community of
the intertidal mudflats of the KFMR/NWP. A list of all macroinvertebrate taxa encountered
during that study is presented in Appendix D. Crooks found that the presence of byssal mats
of the mussel altered the sediment characteristics of the mudflats and the resident
macroinvertebrate assemblages. The primary effect of the mussel and its mats was the
facilitation of other invertebrates. Total densities of all macroinvertebrates as well as species
richness was typically higher within mats than in naturally occurring areas without mats. Two
species in particular exhibited large increases in densities; the tanaid Leptochelia dubia and
the gastropod Barleeia suntenuis.
Navao et al. (2016) examined the bivalve communities of four southern California and one
Baja California estuaries, including the KFMR/NWP, over multi-decadal periods that included
the late 1960s – mid 1970s; late 1980s – mid-1990s; late 1990s – mid 2000s; and late 2000
– present. The authors found that bivalve species richness (nine species) was highest in the
most recent time period at the KFMR/NWP. Other southern California estuaries exhibited
higher species richness in the late 1960s – mid 1970’s time period. The Japanese mussel
was generally the most abundant species at the KFMR/NWP, appearing in the 1960s
(average of 7 individuals per 490 cm2), peaking in the late 1980s – mid 1990s (average of
2,038/490 cm2 in 1995); and remaining relatively high through the most recent surveys
(average of 1-57/490 cm2).
Perhaps the most conspicuous animals of the intertidal mudflats are the shorebirds that
forage on invertebrates and insects, and rest there during low tide. The UC Natural Reserve
System website (nrs.ucsd.edu/reserves/kendall.html) lists 143 species of birds as occurring
in the KFMR/NWP, including 18 species of sandpipers/snipes (Appendix C). Most
shorebirds are migratory and use the food-rich mudflats to build the energy reserves
necessary for long flights. Wading birds, such as Western sandpiper (Calidris mauri),
semipalmated sandpiper (Calidris pusilla) and dowitchers (Limnodromus spp.) have been
observed at the KFMR/NWP during their annual migrations.
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Southern Coastal Salt Marsh
The majority of the KFMR/NWP (approximately 47 acres) is comprised of southern coastal
salt marsh, described as highly productive, herbaceous and suffructesent, salt-tolerant
hydrophytes forming moderate to dense cover and up to 1 m tall (Holland 1986). Salt marsh
vascular plant species are usually segregated horizontally with California cordgrass (Spartina
foliosa) nearer to open water, pickleweed (Salicornia pacifica; S. bigelovii) at mid-littoral
elevations, and a mixture of species at higher elevations. These zones are typically referred
to as low marsh (cordgrass dominated) and the marsh plain, composed of mid- and high
marsh (species mixture). Southern coastal salt marsh transitions to mudflat at the lower
elevations and to upland at the higher elevations.
Zedler (1982) reported 13 species of salt marsh vascular plants as occurring in the
KFMR/NWP (Table 2.10). Species noted during preliminary site surveys that were not
reported by Zedler included Watson’s saltbush (Atriplex watsonii). In addition, Virginia
pickleweed (Salicornia depressa) and alkaliweed (Cressa truxillensis) have been reported
from the marsh by the U.C. Natural Reserve System (Appendix C).
Table 2.10

Salt Marsh Vascular Plants Occurring at KFMR/NWP

SCIENTIFIC NAME

COMMON NAME

Arthrocnemum subterminale

Parish’s glasswort

Limonium californicum

Sea lavender

Distichlis littoralis

Shoregrass

Frankenia salina

Alkali heath

Triglochin maritima

Arrow grass

Suaeda caalifornica

California seablite

Distichlis spicata

Saltgrass

Cuscuta salina

Dodder

Jaumea carnosa

Salt marsh daisy

Batis maritima

Saltwort

Salicornia bigelovii

Bigelow’s pickleweed

Salicornia pacifica

Pacific pickleweed

Spartina foliosa

California cordgrass
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There is extensive low, cordgrass-dominated marsh within the KFMR/NWP. Other vascular
plant species occurring in the low marsh include salt marsh daisy (Jaumea carnosa) and
saltwort. California cordgrass is a highly productive species that decomposes to form the
base of the detrital food chain that supports many lower order estuarine consumers. At the
KFMR/NWP, low salt marsh occurs between approximately +3.0 to +5.0 ft MLLW.
The low marsh provides food and structure for a number of invertebrate taxa, including
insects, such as Incertella sp., and snails, such as the salt marsh snail (Melampus
olivaceus). These invertebrates provide food for fish species that forage within the vegetated
low marsh during high tides. These include the longjaw mudsucker and California killifish
(Fundulus parvipinnis). The low salt marsh provides food, cover and structure for nesting
and roosting birds. Birds of the low marsh include rails, such as Virginia rail (Rallus limicola),
sora (Porzana carolina) and the endangered light-footed Ridgway’s rail (Rallus obsoletus
levipes).
The cordgrass at the KFMR/NWP appeared to be healthy during the February 15, 2016
elevation survey conducted for the project. However, earlier studies documented a decline in
the health and areal extent of cordgrass in the 1990s (Dayton and Levin 1996). Those
authors concluded that as much as 5 m of cordgrass-dominated habitat had been lost at the
southern boundary of the KFMR/NWP and reported massive destruction of cordgrass
throughout the entire marsh due to waves generated by jet skis and power boats, as well as
intrusion of sand into the marsh.
Intermediate elevations within the salt marsh are inundated irregularly by tides but at a
greater frequency than higher elevations. As a result, the plant species that inhabit this
elevation are adapted to occasional prolonged inundation. Mid-elevations of the KFMR/NWP
are dominated by saltwort and pickleweed and to a lesser extent by cordgrass, sea lavender
(Limonium californicum), and other species. Mid-salt marsh at KFMR/NWP occurs between
approximately +4.0 to + 5.7 ft MLLW.
Mid elevation salt marsh is inundated irregularly by tides relative to the low marsh, but at a
higher frequency than the high marsh. As a result, the plant species that inhabit the mid-salt
marsh are adapted to high soil salinities and long periods of exposure. Food is abundant in
the form of algae and epifaunal invertebrates and insects that feed on algae. The vascular
plants of the mid-high marsh also contribute to detritus-based food chain associated with salt
marsh productivity, but not to the extent of the low marsh. Many of the invertebrates that
inhabit the low salt marsh also occur in the mid- and high salt marsh, although algal
productivity declines with increased elevation with an associated decline in invertebrate
species that depend on algal food sources. Similarly, fish species that exploit the flooded
salt marsh are inhibited from exploiting the irregularly flooded higher salt marsh habitats.

Everest International Consultants, Inc.

59

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Like mudflats, bird species are conspicuous animals within the mid-marsh. Species such as
willet (Limosa fedoa), long-billed curlew (Numenius americanus) and great blue heron (Ardea
herodias) occur in these habitats. These species prey on fishes and aquatic invertebrates in
adjacent channels and, in the case of herons, on terrestrial animals such as small mammals
and herpetofauna. The state-endangered Belding’s savannah sparrow nests and forages in
the mid-high salt marsh. The sensitive butterfly known as the wandering skipper (Panoquina
errans) depends on saltgrass (Distichlis spicata) which grows in the mid-high marsh. This
species has been reported from the KFMR/NWP. The existing mid-salt marsh habitat at the
KFMR/NWP currently supports a population of the state-endangered Belding’s savannah
sparrow, as well as other bird species.
High marsh habitats are irregularly to intermittently inundated by tidal water and generally
range from saline to hypersaline conditions. Plants that comprise the high marsh include the
Parish’s glasswort (Arthrocnemum subterminale), California seablite (Suaeda californica),
alkali heath (Frankenia salina), shoregrass (Distichlis littorails), saltgrass (D. spicata) and sea
lavender. Two invasive species have been documented in the salt marsh of the
KFMR/NWP, both of which were introduced intentionally. These include river mangrove
(Aegiceras corniculatum) and manawa (Avicennia marina resinerfa). Annual efforts at
eradication conducted by the University of California Natural Reserve System have
substantially reduced the number of individuals and controlled their distribution. High salt
marsh at the KFMR/NPR occurs at approximately +5.5 to +7.5 ft MLLW.
The high marsh is irregularly to intermittently flooded and the plants of this marsh habitat are
adapted to hypersaline soil conditions. Algae and its role in the food web is almost nonexistent in the high salt marsh due to desiccation from infrequent tidal inundation. As a
result, invertebrates that depend on algae for food are similarly absent or present in low
numbers. Similarly, fish and invertebrates associated with intertidal creeks do not occur in
the high marsh. Plant species of the high salt marsh contribute to the over primary
productivity of the marsh system, but not to the extent of the mid- or low salt marsh. Bird
species that forage on insects and aquatic biota are less common and may use the high
marsh as loafing areas. Small mammals, such as mice (Peromyscus spp.) and Botta’s
pocket gopher (Thomomys bottae), may exploit the higher elevations of the high marsh
where tides rarely reach. Common herpetofauna, such as western fence lizard (Sceloporus
occidentalis), occur in the high marsh. The salt marsh is the base of the food chain in
estuaries and lagoons, converting energy from sunlight to plant tissue, which supports a host
of consumers. Thus, the more intertidal salt marsh habitat that is created/restored, the
greater the benefit to additional taxonomic groups that depend on the salt marsh for energy,
including aquatic invertebrates, terrestrial invertebrates, aquatic vertebrates and terrestrial
vertebrates.
Mid elevation salt marsh is inundated irregularly by tides relative to the low marsh, but at a
higher frequency than the high marsh. As a result, the plant species that inhabit the mid-salt
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marsh are adapted to high soil salinities and long periods of exposure. Food is abundant in
the form of algae and epifaunal invertebrates and insects that feed on algae. The vascular
plants of the mid-high marsh also contribute to detritus-based food chain associated with salt
marsh productivity, but not to the extent of the low marsh. Many of the invertebrates that
inhabit the low salt marsh also occur in the mid- and high salt marsh, although algal
productivity declines with increased elevation with an associated decline in invertebrate
species that depend on algal food sources. Similarly, fish species that exploit the flooded
salt marsh are inhibited from exploiting the irregularly flooded higher salt marsh habitats.
Like mudflats, bird species are conspicuous animals within the mid-marsh. Species such as
willet (Limosa fedoa), long-billed curlew (Numenius americanus) and great blue heron (Ardea
herodias) occur in these habitats. These species prey on fishes and aquatic invertebrates in
adjacent channels and, in the case of herons, on terrestrial animals such as small mammals
and herpetofauna. The state-endangered Belding’s savannah sparrow nests and forages in
the mid-high salt marsh. The sensitive butterfly known as the wandering skipper (Panoquina
errans) depends on saltgrass (Distichlis spicata) which grows in the mid-high marsh. The
existing mid-salt marsh habitat at the KFMR/NWP currently supports a population of the
state-endangered Belding’s savannah sparrow, as well as other bird species.
Salt Panne
Salt panne habitat can be described as a basin or small depression that traps marine waters
during the highest spring tides and rainfall during wet periods. During the summer months,
the water in these basins rapidly evaporates, resulting in hypersaline soils devoid of
vegetation. During the winter, the pannes hold water and support algae and aquatic insects.
Typically, salt pannes hold water only for a short period each year. Consequently, the
productivity and complexity of the communities associated with this habitat are not well
understood. Salt panne habitat in the Study Area occurs in the northeast portion of the site
(Figure 2.22). The pannes are primarily devoid of vegetation with occasional glasswort.
Pacific pickleweed and Bigelow’s pickleweed. There is approximately one acre of salt panne
at the KFMR/NWP.
Salt panne at the KFMR/NWP occurs between approximately the same elevations as high
salt marsh, +5.5 to +7.5 ft MLLW. Salt pannes have formed in the northern portion of the
KFMR/NWP and appear to be important to the state endangered Belding’s Savannah
sparrow (Passerculus sandwichensis beldingi). During the 2015 survey of the KFMR/NWP,
5 territories representing the potential for five breeding pairs, were observed on the
perimeters of the salt panes (Zembal pers. comm.).
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Transitional
The transition habitat (transitional) represents that area where the halophyte (salt-tolerant)dominated salt marsh overlaps with upland communities. Most of the peripheral uplands
have been disturbed at southern California estuaries. Historically, upland communities of the
systems were likely comprised of coastal sage scrub or dunes.
At relatively undisturbed southern California estuaries, the upland plant species of the
transitional may include boxthorn (Lycium californicum), Palmer’s frankenia (Frankenia
palmeri), bush seepweed (Suaeda maquinii), and maritime succulent scrub species. These
overlap with the highest of the salt marsh species: saltgrass, alkali weed (Cressa
truxillensis), alkali heath and shoregrass. This extreme high marsh/upland interface is often
dry and is only inundated when the highest spring tides coincide with storms.
At KFMR/NWP, the transitional is dominated by saltgrass, shoregrass, Parish’s glasswort
and Palmer’s frankenia (Frankenia palmeri). Palmer’s frankenia was planted on sand
mounds left on-site from construction of Stribley Marsh, a wetland restoration in the
southwestern portion of the KFMR/NWP. The transitional at the KFMR/NWP occurs
between approximately +7.5 to + 9.5 ft MLLW.
Diegan Coastal Sage Scrub
Diegan coastal sage scrub (DCSS) is a vegetation community composed of low, soft-woody
subshrubs up to approximately 3 ft in height that are most active in winter and early spring
(Holland 1986). Dominant species include coastal sagebrush (Artemisia californica) and
California buckwheat (Eriogonum fasciculatum). There are approximately 2.6 acres of DCSS
in the Study Area. It occurs above the transitional and is a true upland habitat.
Most of the DCSS occurs in the southwest portion of the Study Area where sand excavated
during the construction of Stribely Marsh was left on-site. Dominant species there include
California encilia (Encilia californica), coastal sagebrush, California buckwheat, bladder pod
(Peritoma arborea) and various cactus (Opuntia) species. DCSS is considered a sensitive
resource in southern California where the majority of this community has been lost as a
result of development. It supports the federally threatened coastal California gnatcatcher
(Polioptila californica californica) although this species has not been reported from the Study
Area. Another small DCSS restoration was recently undertaken in the upland area adjacent
to the UC Reserve trailer at the KFMR/NWP. In addition to the gnatcatcher, DCSS supports
a diverse wildlife assemblage, including birds, herpetofauna and small mammals.
Southern Foredunes
This habitat was also established on sand spoils excavated during construction of Stribley
Marsh (Figure 2.22). Although not technically a “foredune” due to its location in the back
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waters of Mission Bay, it best fits the description of this habitat as described by Holland
(1986). The approximately one acre of foredune habitat was planted with beach eveningrose (Camissonia cheiranthifolia), beach bur (Ambrosia chammissonis) and goldenbush
(Isocoma menziesii). The non-native London rocket (Cakile maritima) is abundant on-site.
Dunes are important habitats for several species of rare insects including globose dune
Beetle (Coelus globosus), the sandy beach tiger beetle (Coelus hiticollis gravida), and sand
dune tiger beetle (C. latesignata latesignata). The San Diego horned lizard and silvery
legless lizard (Anniella pulchra pulchra) were once common; the later has been observed
within the KFMR/NWP (Appendix C), presumably in this area.
Disturbed/ Developed
This category describes primarily areas at the northern end of the KFMR/NWP that have
been filled for development. They include the trailer and shed used by the U.C. Natural
Reserve System and an approximately 4-acre city-owned parcel known as the Frost property
located adjacent to Pacific Beach Drive that was filled previously. As presented previously,
most of the disturbed upland associated with the trailer has been planted with DCSS. The
filled area supports primarily non-native invasive plant species, including Russian thistle
(Salsola tragus), five-hook bassia (Bassia hyssopifolia) and Disneyland iceplant (Delosprema
sp.).
Disturbed/developed areas typically have low ecological value. Wildlife species adapted to
human presence are common. These include common bird species, such as house finch
(Carpodacus mexicanus), black phoebe (Sayornis nigricans) and northern mockingbird
(Mimus polyglottos). Raptors, such as northern harrier (Circus cyaneus) may forage there
was well. Egrets and herons frequently forage on small mammals in upland areas adjacent
to wetlands. During the preliminary site visit, western fence lizard (Sceloporus occidentalis),
Audubon’s cottontail (Sylvilagus audobonii) were observed. Numerous rodent burrows were
also observed.
Sensitive Species
Three state and/or federally-listed species have been observed at the KFMR/NWP. These
include the California least tern, light-footed Ridgway’s rail and Belding’s Savannah sparrow.
The least tern, discussed previously, forages in the tidal channels and open water of Mission
Bay. Both the Ridgway’s rail and Savannah sparrow are year-round residents of the
KFMR/NWP, living their completing their life cycles in the intertidal wetlands and ecologicallylinked upland habitats. Although small in area, the KFMR/NWP provides important habitat to
both of these resident, listed species. Other sensitive species that potentially occur at the
KFMR/NWP are presented in Appendix C.
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Figure 2.23 depicts the 2015 distribution of light-footed Ridgway’s rails at the KFMR/NWP
(Zembal et al. 2015a). Some 33 pairs and 2 unpaired males were detected during the April
11, 2015 survey. These were distributed primarily in low salt marsh associated with tidal
creeks, but also in areas of mid-salt marsh. Assuming that rails are nesting exclusively in
low and mid salt marsh, they occupy territories that on average are less than 1 acre in area,
which would be considered a very high density. The high numbers of rails at the
KFMR/NWP are partially the result of the release of captive-bred birds as well as the
provision of artificial nesting platforms throughout the marsh.
The 2015 distribution of Belding’s savannah sparrow in the KFMR/NWP is depicted in Figure
2.24 (Zembal et al. 2015b). Twenty-three territories were observed during the May 7, 2015
survey. Territories are based on observations of posted, vocalizing males. Thus, the
potential exists for each territory to represent one pair. Zembal noted that the sparrows were
nesting within the canopy of the salt marsh vascular plants and in association with the
parasitic plant species dodder (Cuscuta salina). In nearly all of his prior observations of the
nests of this species, the nests were located on the ground below the marsh plants. He
attributes the change in nesting behavior to adaptation to either higher than normal tides
associated with thermal expansion of water brought about by the above normal sea water
temperatures associated with the current ENSO and/or sea level rise (D. Zembal pers
comm.). It should be interesting to follow surveys of other southern California salt marshes
to determine if this phenomenon is more widespread.
2.14.2 Jurisdictional Habitats
Wetland habitats are regulated by federal, state, and local agencies. Placement of fill into
waters of the U.S. and waters of the State, including wetlands, is regulated by the U.S. Army
Corps of Engineers (USACE), U.S. Environmental Protection Agency (USEPA); Regional
Water Quality Control Board (RWQCB), California Coastal Commission (CCC); California
Department of Fish and Wildlife (CDFW) and City of San Diego (City).
The USACE currently requires that wetland delineations be performed using the 1987
Wetland Delineation Manual (USACE 1987) and Arid Lands Supplement. The 1987 manual
delineates wetlands based on three parameters: prevalence of hydrophytic vegetation;
presence of hydric soils; and presence of wetland hydrology. The RWQCB, CCC, CDFW,
and City each employ definitions of wetlands that differ from that of the USACE. These
definitions are presented in detail in Appendix C. The extent of CDFW jurisdiction in the
Study Area has yet to be determined but is expected to include portions of the Rose Creek
channel at a minimum. CDFW jurisdiction will be determined through consultation with the
Department during the permitting phase of the project.
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Data from Zembal et al 2015b

Figure 2.23 Approximate Locations of Light-footed Ridgways’s Rails March 7, 2015
Everest International Consultants, Inc.
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Data from Zembal et al 2015a

Figure 2.24 Approximate Locations of Belding’s Savannah Sparrows April 11, 2015
Everest International Consultants, Inc.
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An informal, general assessment of jurisdictional habitats within the Study Area was
conducted by AECOM (Appendix E). The results of that assessment are summarized in
Table 2.11 and illustrated in Figure 2.25 and Figure 2.26.
Table 2.11

Jurisdictional Resource Acreages within the Study Area

JURISDICTIONAL RESOURCE

ACREAGE

Federal
USACE Wetland Waters

213.4

USACE Non-Wetland Waters

3.5

RWQCB Waters

216.9

State
CCC Wetland Habitats

216.9

CDFW Jurisdictional Habitats

TBD

Local
City of San Diego Wetland Habitats

216.9

A formal delineation will need to be conducted for the restoration plan. Any impacts to
existing wetlands, including potential realignment of Rose Creek, will require permits from
each of the regulatory agencies discussed above. Conditions of such permits typically
require avoidance of wetland impacts. Where avoidance is not feasible, minimization and
compensatory mitigation, including enhancement, restoration and creation at ratios greater
than one to one (1:1) generally apply.
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Figure 2.25 USACE/RWQCB Jurisdictional Areas
Everest International Consultants, Inc.
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Figure 2.26 CCC/City of San Diego Jurisdiction Areas
Everest International Consultants, Inc.
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2.14.3 Rose Creek
A portion of Rose Creek and its connection to Mission Bay are also included in the Study
Area. This connection represents the downstream end of the RCW which influences the
quality of water and sediment that enter the northern part of the bay. Historically, Rose
Creek was connected to the wetland habitats of north False Bay in the area that is now
Campland. The historical alignment of Rose Creek shifted to the east and the creek was
channelized (see Section 2.2 Geomorphology). Currently, Rose Creek enters Mission Bay
between Campland and Mission Bay Golf Course (Figure 2.1).
As stated above, Rose Creek is channelized through the Study Area. Both banks are
armored with rip-rap which supports little vegetation. The channel is soft bottom and may be
characterized as open water/mudflat depending on the tide. At high tide, the channel
functions as open water and provides habitat for plankton, algae, and benthic
macroinvertebrates as well as fish and piscivorous birds. At low tide the mudflat functions in
much the same was as described for the KFMR/NWP.
There is a small area of Rose Creek between Garnet Avenue and Grand Avenue that
supports salt marsh; primarily mid-salt marsh as the channel or channels are relatively steep
allowing little area for mudflat. Dominant plant species include Pacific pickleweed, with
scattered California cordgrass and other species.
Sensitive Species
There are no sensitive species recorded for this part of the Study Area. However, it is
reasonable to assume that least terns occasionally forage there at high tide. The small salt
marsh area is likely too accessible to predators to support Belding’s savannah sparrow or
light-footed Ridgway’s rails.
Jurisdictional Habitats
All of the channel between the rip-rapped slopes is considered jurisdictional by all regulators,
including the USACE, RWQCB, CCC, and City (see jurisdictional discussion for KFMR/NWP
above).
2.14.4 Campland/ De Anza SSA/ Mission Bay Golf Course/ Parkland
Campland, De Anza SSA and Cove, Mission Bay Golf Course and associated athletic fields
and tennis courts, and Mission Bay Parkland, referred to collectively as Parkland, are similar
in their biological/ecological resources and are thus presented under this single heading.
These areas comprise a total of approximately 236 acres. The land may be described as
developed, including paved areas for parking/RV camping/mobile homes and associated
ornamental landscaping for recreation. Plant species occurring on Campland/Mission Bay
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Golf Course/Parkland include non-native sod grasses and shade trees, such as Mexican fan
palm (Washingtonia robusta), gum (Eucalyptus sp.), allepo pine (Pinus halepensis), acacia
(Acacia sp.) and Brazilian pepper tree (Schinus terebinthifolius). Plant species in the De
Anza SSA include similar tree species with no sod grasses. The presence of trees at both
Campland and the De Anza SSA is substantial.
De Anza SSA and Campland both have small, man-made sand beaches. Sandy bottom
habitats support a number of invertebrate taxa, including polychaetes, and burrowing crabs,
such as sand crabs (Emerita spp.). These provide food for shorebirds and fish. Terrestrial
animal species associated with Campland/De Anza SSA/Mission Bay Golf Course/Parkland
include passerine birds, small mammals, such as Audubon’s cottontail striped skunk
(Mephitis mephitis), raccoon (Procyon lotor), Virginia opossum (Didelphis virginiana) and
various rodents. Water features on the golf course support waterfowl and occasional wading
birds. These are not considered jurisdictional waters or wetlands.
2.14.5 Invasive Species
While the preceding sections have described the various terrestrial and marine invasive
species that populate Mission Bay and the KFMR/NWP, the importance of acknowledging such
species and the expectation that these will colonize any restored portion of the Study Area
cannot be overemphasized. Marine invasive species, such as Pacific oyster and Asian mussel,
are often the most abundant bivalves in Mission Bay. The Asian mussel invaded Stribley
Marsh shortly after construction and soon dominated the benthos there. The Japanese mud
snail (Batillaria attremantaria) has been recently detected in Tijuana Estuary and potentially
could invade Mission Bay. Control of these marine invaders is not realistic or feasible.
River mangrove, planted intentionally at the KFMR/NWP, and manawa, pose threats to
native marsh communities and are the target of active removal efforts. Other invasive plant
species, such has Algerian sea lavender (Limonium ramossisimum) have invaded other
regional salt marshes and may be expected to occur in Mission Bay in the future. London
rocket and other invasive plant species are abundant in the dune habitat of the KFMR/NWP.
Control of such terrestrial Invasive species is important and will be a component of the
restoration plan prepared for the ReWild Mission Bay project. While invasion by non-native
species may be inevitable, there are measures that can be taken to minimize their
introduction to newly restored sites. One of the stated objectives of the ReWild Mission Bay
project is the reintroduction of sensitive plants and animals. Such reintroductions must be
conducted with care to ensure against unanticipated introduction of invasive species. For
example, cordgrass planted in the restored wetland should be collected from the KFMR/NWP
and not other area marshes to avoid introducing unwanted pests that may live in the mud or
in the leaves of individual plants. Equipment used during construction should be steam
cleaned prior to mobilizing on site to prevent introduction of weed seeds from previous job
site. Container stock and seed used to restore various habitats should collected from the
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KFMR/NWP and propagated by a qualified nursery to avoid introduction of unwanted plant
and animal species, including non-native insects.

2.15 PUBLIC ACCESS/ RECREATION
2.15.1 Existing Circulation and Access
Circulation adjacent to and within the site, and public access to the site consists of vehicular,
watercraft, bicycle/pedestrian, and pedestrian routes. Figure 2.27 shows the existing public
access in the vicinity of the Study Area.
Vehicular circulation and access
Of particular importance for the design of the restoration is that vehicular circulation is limited
within the Study Area to accessing specific functions, and no east-west through route exists.
The Study Area begins in the west at the corner of Pacific Beach Drive and Olney Street,
which is also where the general public vehicular circulation ends. On the east, the point of
entry to the Study Area for vehicles is at the intersection of Mission Bay Drive and North
Mission Bay Drive. Therefore, the Study Area effectively has a vehicular access “gateway”
at the extreme east and west limits. No other vehicular access to the Study Area exists.
Vehicular traffic is therefore directly connected and limited to access associated with the land
uses operating within the Study Area, and so disassociated from the larger traffic grid in the
north Mission Bay region. Functional changes proposed within the Study Area, should they
not increase the vehicular load and timing of traffic will likely not have a direct impact on the
adjacent traffic circulation patterns and capacity.
The functions currently served from the west vehicular access “gateway” include Campland
buildings and parking areas and its associated beach and boat launch/marina facilities.
While the Rose Creek bridge accommodates maintenance vehicles, it does not allow for
general vehicular traffic. The dominant land use at Campland is effectively “parking”,
although much of the RV parking is used for the maximum stay of 90 days. While no formal
traffic study has been undertaken, the access road is lightly traveled, as it only serves the
Campland entry and some parallel parking adjacent the trail and bridge access. A number of
amenity structures exist within Campland (buildings, pools, docks) to support various
amenities. These facilities are used primarily by the occupants of Campland (many longterm), as well as by patrons of the marina, boat launch and watercraft rental facilities.
The east side access from Mission Bay Drive serves (in decreasing length of access) the
Mission Bay Boat and Ski Club, Mission Bay Golf Course and clubhouse, former De Anza
Mobile Home and RV Park, De Anza Cove boat launch and beaches, and De Anza Park
recreational areas.
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Figure 2.27 Public Access and Circulation
Everest International Consultants, Inc.
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Bicycle, Pedestrian, and Watercraft Circulation and Access
In addition to the road access at the east and west “gateway” locations, pedestrians and
bicycles can access the Study Area via the Rose Creek Trail from the north. In addition,
bicycles and pedestrians can use the Rose Creek bridge and traverse the Study Area
completely in the east-west direction, unlike vehicles. Significant trails exist within the limits
of the De Anza SSA.
Notably, due to fencing and perimeter control, there is no pedestrian or bicycle access to and
from Mission Bay High School. Fencing also prevents access to the KFMR/NWP by
pedestrians, and there appears to be confusion among recreators and adjacent landowners
about whether human powered watercraft are allowed within KFMR/NWP for passive
recreation. One bird-watcher on a paddle board reported that she was told by occupant(s) of
the Crown Pointe condominiums that she needed to leave the area (Stevens 2016). A
significant existing circulation element is motor-powered watercraft, including water skiers.
This circulation is immediately adjacent to the KFMR/NWP.
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3 OPPORTUNITIES AND CONSTRAINTS
3.1

INTRODUCTION

The ReWild MB Study Area is located in the northeast corner of Mission Bay, including the
mouth of Rose Creek and Kendall-Frost Marsh Reserve/Northern Wildlife Preserve
(KFMR/NWP). Figure 2.1 shows the ReWild MB study area and its vicinity, including
boundaries of the Study Area and RFAs.
The ReWild MB provides opportunities to restore, enhance, and preserve wetland habitats as
well as improve ecosystem services and public use. There are also constraints that need to
be considered for the successful development and implementation of restoration alternatives.
This section summarizes the major opportunities and constraints identified from review of the
existing conditions and consideration of the restoration goals. Key considerations include
ownership and land use, topography, sea-level rise (SLR), biology/ecology, hydrology, water
quality, flood risk reduction, soil disposal, cultural resources, public access/recreation/
education, infrastructure, legal/ political/ and regulatory environment. The opportunities and
constraints summarized below focus on the RFAs, but also include considerations for the
entire Study Area.

3.2

OPPORTUNITIES

Opportunities that help define potential restoration alternatives and evaluate associated
feasibility are discussed below.
3.2.1

Ownership & Land Use

The City of San Diego (City) owns the majority of the Study Area, with the exception of the
KFMR, which is owned by the Regents of the University of California (UC), managed by its
Natural Reserve System, and used as an educational and research site. ReWild MB
provides an opportunity for the KFMR/NWP RFA to be enhanced and preserved for wildlife
habitat. Campland has been operated as a recreational campground under a lease which
was set to expire in 2017. The lease for the De Anza SSA expired in 2003. These lease
expirations provide opportunities for wetland restoration, expansion, and creation as well as
opportunities to obtain wetlands mitigation credits for future development projects.
The Mission Bay Park Master Plan (MBPMP) (WRT 2002) calls for habitat restoration in the
entirety of Campland and all or a portion of the De Anza SSA. Regarding Campland, the
MBPMP states that “an 80-acre saltwater marsh is proposed west of Rose Creek”, which
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“requires the relocation of the Recreational Vehicle Park” that is currently within Campland
(page 10, MBPMP). For De Anza SSA, the MBPMP states that “additional wetlands creation
must be considered as part of the SSA” (page 53, MBPMP).
Outside the RFAs, additional areas within the Study Area (including the golf course, Boat &
Ski Club, and open water in Mission Bay and De Anza Cove) are owned by the City and
have relatively few buildings and structures. These areas provide opportunities to restore
habitat and influence redevelopment in ways that could complement wildlife habitat and
provide a buffer between heavy human use areas and wildlife habitat. With the expanded
wetland footprint provided by the Campland RFA and De Anza RFA, buffer zones could be
added between wildlife habitat and human activities without causing community disruption
and incurring expensive costs of land acquisitions and infrastructure removal.
3.2.2

Topography

Different habitat types thrive in different elevation ranges. The elevation ranges for the
coastal wetland habitats in Mission Bay under existing mean sea level (MSL) conditions (i.e.,
without additional SLR) are described in the Existing Conditions section and are listed in
Table 3.1. Figure 3.1 shows the existing ground elevations in the Study Area. Comparing
the existing elevations with the ranges in Table 3.1 reveals that: (i) the topography/
bathymetry in KFMR/NWP mostly supports coastal salt marsh habitat with limited areas at
higher elevations for transitional habitat and upland habitat, and (ii) the existing elevations in
Campland RFA and De Anza RFA ranging from 8 to 20 ft NAVD88 are mostly above coastal
salt marsh habitat elevation ranges. Transitional habitat (transitional) occurs between the
elevation range of the highest high tides and non-tidal upland habitats. These areas
represent a transition from the highest salt marsh plant species to upland plant species with
both plant assemblages occurring within this relatively narrow elevation band. High soil
salinities prevent upland species from invading the lower transitional while upland species
out compete salt tolerant species at the higher transitional elevations. The KFMR/NWP
habitat can benefit by restoring the adjacent land, which provides an opportunity to increase
the wetland footprint as well as areas for transitional and upland habitat. The higher
elevations in the Campland RFA and De Anza RFA, while being a potential constraint to
restore salt marsh habitat (see Section 3.3.2), would require only moderate grading for
transitional and upland habitat restoration/creation. The elevated landforms in Campland
and De Anza also provide a potential opportunity to control water flow for the restored
wetland (e.g., redirect Rose Creek). In addition, by beneficially using the material excavated
from higher ground in the Campland RFA and De Anza RFA, there is an opportunity to
transform open water areas in the Study Area (e.g., De Anza Cove) to wetlands habitat. The
other opportunity for adaption to SLR that is presented by the higher elevations of the
Campland RFA and De Anza RFA is discussed in the next section.

Everest International Consultants, Inc.

76

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Table 3.1

Elevation Ranges of Coastal Wetland Habitat in Mission Bay
ELEVATION RANGE
(FT, MLLW)

HABITAT

ELEVATION RANGE
(FT, NAVD88)

LOWER

UPPER

LOWER

UPPER

Subtidal

--

0.0

--

-0.2

Mudflat

0.0

3.0

-0.2

2.8

Low Salt Marsh

3.0

5.0

2.8

4.8

Mid Salt Marsh

4.0

5.7

3.8

5.5

High Salt Marsh

5.5

7.5

5.3

7.3

Salt Panne

5.5

7.5

5.3

7.3

Transitional

7.5

9.5

7.3

9.3

Upland

9.5

--

9.3

--

Source: NOAA

Figure 3.1

Existing Topography (Surveyed 2009-2011)
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3.2.3

Sea-Level Rise

The current California Coastal Commission (CCC) SLR Policy Guidance (CCC 2015) is
based on SLR projections developed by the National Research Council (NRC) in 2012. The
NRC 2012 SLR projections for Year 2050 and Year 2100 are up to 2 feet and up to 5.5 feet,
respectively. Some existing elevations within the RFAs, such as the shoreline areas in
Campland and De Anza SSA, would likely support coastal salt marsh habitat in the future
with projected SLR. There is an opportunity to implement “wetland migration”, such that
habitats would be designed, graded, and allowed to shift to wetlands in response to SLR.
For example, transitional and low elevation uplands might be designed to shift to coastal salt
marsh, while low intertidal habitat might be designed to shift to subtidal habitat. Through
usage of wetland migration, there is an opportunity for future wetland restoration with minimal
grading now, particularly in parts of the Study Area that are adjacent to the current shoreline.
Wetland restoration for would provide an opportunity to alleviate the impact of projected SLR
(e.g., tidal inundation) to the coastal developed area. Under the NRC 2012 SLR projections,
much of the existing ground in the Campland RFA and De Anza RFA would be inundated
during high tide conditions and flooded during storm events (fluvial and waves), thereby
impacting human land uses such as trailer parks and RV camping. The restored wetland
would provide a buffer to inland infrastructure and residential development from tidal
inundation and coastal flooding in the future with SLR. Sediment augmentation may also be
used in conjunction with wetland restoration efforts, to help offset the combined effects of
SLR and land subsidence, as applicable.
3.2.4

Biology/Ecology

There is great potential to increase ecological values at the Campland RFA and De Anza
RFA as these RFAs are currently composed primarily of paved areas for recreational
vehicles (RVs), mobile homes, and associated supporting uses, including non-native
ornamental landscaping. Historically, all of the Campland RFA and a portion of the De Anza
SSA were wetlands, including intertidal mudflat and salt marsh habitats that were filled when
False Bay was converted to Mission Bay (SFEI 2016b). The original wetland soils are
generally thought to remain in place under this fill, though not much definitive information
regarding the soils underlying the fill is available. If the original wetland soils remain in place,
there may be an opportunity to successfully reintroduce wetland plants to the area upon fill
removal without the need to augment soils with additional soil and/or amendments. This was
demonstrated during a study conducted from 1996-1999 by Levin and Talley (2002) during
the early development of salt marsh at the Crown Point Wetland Mitigation Site (CPWMS)
located within KFMR, where salt marsh established more readily in areas where historical
marsh soils were exposed as compared with areas where remnant fill sediments remained in
place.
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Wetlands restoration provides the opportunity to increase the area available for habitats that
support sensitive species, other wildlife and plant species, and wildlife breeding and nesting.
These ecological functions are likely to be established readily since the existing wetlands
(e.g., at KFMR/NWP) already contain sensitive species and other wetland wildlife and plant
species. Restoration of intertidal mudflat, intertidal salt marsh, and other regionally rare
habitat types would result in an increase in habitat types that support a variety of plants and
wildlife, possibly including the expansion of threatened and endangered species populations
and the recovery of diminished plant diversity. Restoration of coastal salt marsh and mudflat
habitats at the Campland RFA and De Anza RFA would also provide an opportunity to
eliminate the non-native landscaping that is currently present in these areas.
The presence of the KFMR/NWP provides an opportunity to restore coastal salt marsh in
proximity to existing, functional coastal salt marsh. Creating additional salt marsh habitat
adjacent to the existing KFMR/NWP would result in a larger, continuous habitat area, thus
reducing the proportion of the area exposed to detrimental edge effects and increasing
ecological functions. Connected habitats facilitate wildlife movement and range, support
species stability and potential population growth, benefit foraging bird species, and provide
refuge for wetland-associated birds during high tides and storm events. Transitional and
upland habitats may also be used to provide such connectivity between wetlands habitats.
As a part of the wetland enhancement efforts at the KFMR/NWP RFA, there are
opportunities to move the main tidal slough away from the Crown Point Villa Condominiums
and create more transitional between developed and restored areas; move the fence along
the bottom of the slope on Crown Point Drive to the top to allow for vertical migration of
marsh habitat with SLR; create habitat for salt marsh skipper and salt-marsh bird’s beak in
the vicinity of the berm between the existing marsh and the CPWMS; enhance and elevate
the existing upper marsh with inflows of sediment and nutrients associated with freshwater
flows; regrade the CPWMS to achieve its original mitigation goals and better ecological
functioning; develop a permanent means of preventing intrusion of artificially introduced
coarse grain sand from beaches along Crown Point Drive; remove the existing sand pile
adjacent to the CPWMS to prevent continued pollution of the adjacent marsh; and remove
and replace various non-native plants that populate the sand dunes (i.e., Southern
Foredunes, as shown in Figure 2.22) with native species. It would be necessary to protect
the surrounding areas and habitats during restoration activities, especially those that support
migrating, rare, threatened, and/or endangered species.
The large size of the RFAs would allow inclusion of transitional and upland habitats that
support a greater variety of species (including regionally rare species), provide adaptation to
SLR, and help restore the balance of wetlands habitat with adjacent higher habitats. Coastal
wetlands provide a nursery habitat for the commercially important California halibut, and the
dense marsh vegetation provides a habitat for Belding’s Savannah Sparrows and other
important species. Realignment of Rose Creek has been proposed in some previous studies
of the Study Area, which could provide freshwater enhancement opportunities, and
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potentially nourish the wetland habitats with sediment. Depending on the extent of
restoration at the Campland RFA and De Anza RFA, there may be an opportunity to redirect
all or a portion of Rose Creek into newly restored areas to provide ecosystem services for
those areas. Realignment of all or a portion of Rose Creek to the existing KFMR/NWP RFA,
for example, may provide similar functions. Opportunities for the overall Study Area include
improved connectivity of restored habitats in the RFAs. Although not within the scope of this
project, there may be future opportunities to restore portions or all of the golf course, Boat &
Ski Club, and other areas surrounding the Study Area; which, if connected with restored
areas within the Study Area, would result in a larger continuous habitat area and opportunity
for further enhancement of ecological functioning. Additional opportunities for consideration
include restoration of other historical habitat types, including fresh and brackish water
habitats, reintroduction of regionally rare organisms, increased carbon dioxide capture and
carbon sequestration associated with expanded areas of salt marsh habitat, and
opportunities to stabilize the shoreline and promote sediment accretion through creation of
native oyster reefs—pending the results of the Native Oyster Living Shoreline Project
currently underway in south San Diego Bay. Wetland restoration may provide an opportunity
to obtain carbon credits, which may be traded, sold, or used later.
3.2.5

Hydrology

Hydrology in the vicinity of the RFAs is dictated primarily by tides, fluvial inputs (i.e., Rose
and Tecolote Creeks), and local runoff (e.g., Olney and Noyes storm drains). Proximity of
the RFAs and overall Study Area to the open, tidally influenced salt water of Mission Bay
provides an opportunity for the restoration of tidal coastal salt marsh habitats and associated
wetlands habitats. The location of the Study Area being at the downstream end of Rose
Creek provides an opportunity to receive fluvial input in the form of freshwater and sediment.
Fluvial flow can enhance water circulation and help keep channels open to tidal exchange.
The availability of the Campland RFA and De Anza RFA for wetland restoration could
provide an opportunity to reconnect historical marsh plains and KFMR/NWP to Rose Creek.
Such a reconnection would potentially provide sediment nourishment and pulses of
freshwater to enhance the health of KFMR/NWP while providing more direct benefits to the
restored estuarine habitat. Rerouting all or a part of Rose Creek through KFMR/NWP, along
or near its original historical path, may enhance habitats currently occupied by sensitive
species.
At the City-owned Frost Parcel located in the northern part of the KFMR/NMP RFA,
improvements funded by the County of San Diego Vector Habitat Remediation Program are
currently in the conceptual design stage. These improvements include plans to minimize
fresh water ponding at the Noyes Street storm drain outfall discharge location in KFMR/NWP
by grading a new tidal channel to connect the current outfall to the existing tidal flow at the
KFMR/NWP (ESA 2016). This change would improve drainage performance and eliminate
ponding of fresh water, thus decreasing the breeding habitat for mosquitoes, including
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species carrying the West Nile Virus. The Olney Street Drain currently carries stormwater
and tidal flows along the east side of the existing wetlands at too low an elevation to
contribute nutrients or sediments, or provide refuge for fish. As such, the improvement
project provides an opportunity to integrate the tidal channel into the circulation of the
restored area. Depending on project timing, there may be an opportunity for ReWild MB to
coordinate efforts for the improvement of the local runoff system with the wetland restoration
such that both would benefit from the coordinated effort. So far, a salt marsh expansion
design option has been identified for the improvement project, and includes the opportunity
to create over two acres of salt marsh habitat that may potentially be used for mitigation
banking. The City (Transportation & Storm Water) has expressed an interest in funding
restoration activities as mitigation for the transportation and storm water projects so this
could provide an opportunity for such restoration.
3.2.6

Water Quality

As stated in the Existing Conditions section, the fluvial input from Rose Creek brings to the
Study Area water that is known to have poor water quality, relative to the designated
beneficial uses of Rose Creek and/or the background water quality. With wetland
restoration, there is an opportunity to improve water quality by removing human infrastructure
and land uses from the Campland RFA and De Anza RFA. This change would eliminate
pollutant loading that results directly from such anthropogenic sources and potentially reduce
the overall concentrations of Clean Water Act (CWA) Section 303(d) listed pollutants in Rose
Creek (e.g., selenium, toxicity, eutrophication, lead), which would reduce the impairment of
beneficial uses due to those pollutants and improve water quality in Rose Creek, and by
extension, the Study Area and Mission Bay. Restored wetlands would also naturally filter
runoff thus helping to improve the water quality at existing and proposed restored wetlands
as well as within Mission Bay as a whole. Restored areas could help address Section 303(d)
listed water quality impairment areas, resulting in cost savings on otherwise needed water
quality improvement programs.
Areas within or adjacent to the RFAs that may be planned for human uses may make use of
redevelopment to implement stormwater and other surface water Best Management
Practices (BMPs) in order to manage water pollution from on-site runoff before those waters
discharge into adjacent creeks, wetlands, and greater Mission Bay. Improved water quality
from these sites may benefit the ecology/biology of adjacent wetlands and other habitats, as
well as surrounding areas that receive those waters, which require impaired beneficial uses
(e.g., water contact recreation and shellfish harvesting at the Campland and De Anza Cove
shorelines) to be addressed. Additionally, the ReWild MB provides an opportunity to
consider hydraulically connecting Rose Creek to De Anza Cove (e.g., via culvert or channel),
which may improve circulation, thereby potentially enhancing water quality in De Anza Cove.
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3.2.7

Flood Risk Reduction

Reducing, removing, or otherwise modifying human land use and activities from the RFAs,
particularly in the Campland RFA and De Anza RFA, would present an opportunity to
eliminate flood risks to properties and human lives in those areas. Additionally, the restored
RFAs could help alleviate flood risks (e.g., due to storm surge and other causes of coastal
inundation) to neighboring properties and developments both within and upstream of the
Study Area by acting as a buffer area.
Removing fill material at the RFAs might also provide an opportunity to reduce flood risk to
the surrounding parts of the Study Area, since excavation might restore some of the flood
storage capacity that was lost to infilling (e.g., from when False Bay was converted to
Mission Bay). In addition, restored wetlands are naturally resilient to flooding, and would be
a suitable type of habitat for such locations.
There might be an opportunity to reduce flood risk to the area bordering the Study Area, by
increasing the buffer zone between the existing wetland at the KFMR/NWP and the edge of
Crown Point Drive, which runs along the western side of the project boundary at the
KFMR/NWP. At this location, the slope from the fence up to the street is very steep, and the
fence and adjacent area bordering the KFMR/NWP are partly inundated when there is an
unusually high tide. By moving the fence higher up on the slope and increasing the buffer
zone between wetland and street, the flood risk to this area may be reduced. Additionally,
the slope may be graded and its incline made less steep to restore some flood storage
capacity and further reduce flood risk to this area.
3.2.8

Soil Disposal

Extensive grade changes within existing habitat areas of KFMR/NWP are not envisioned as
part of the ReWild MB, as current elevations may support coastal salt marsh—particularly
areas adjacent to the current shoreline. However, some areas may benefit from sediment
augmentation, such as lower elevation areas near the shoreline or higher elevation areas
which appear to be compressing and experiencing land subsidence. Within the Frost Parcel,
Campland RFA, and De Anza RFA (which were constructed by fill on estuarine soils in the
early 1900s), soils underlying the fill may be suitable to support coastal salt marsh habitat. If
it is determined in future phases of project development that the underlying soils are
contaminated, then suitable options would be developed to use or dispose of these soils.
Soil disposal methods depend on the soil type and quality (e.g., grain size and level of
contamination). Existing clean soils (soils free of contaminants) and non-hazardous
contaminated soils (concentrations below acceptable levels) offer opportunities for on-site
and off-site beneficial use. If fine-grained materials are found in the existing fill material
within the RFAs, there is an opportunity to use such materials as topsoil on the wetlands to
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be restored (i.e., wetlands cover). If clean sand is found in the existing material, it may be
placed in nearby beaches requiring beach nourishment or used to create sand dunes. Clean
fill materials may be used as fill in existing open water if increasing the footprint of restored
wetlands is desired. For example, De Anza Cove could be filled to estuarine habitat
elevations to provide an opportunity for increasing the restored wetlands footprint. Restoring
upland habitats within some areas of the RFAs may also provide an opportunity for using
excavated fill materials. Additionally, there may be opportunities to use excavated materials
as sediment augmentation to offset the combined effects of SLR and land subsidence, as
applicable. These reuses are opportunities for eliminating or reducing soil disposal costs.
The location of the RFAs adjacent to the navigable waters of Mission Bay provides
opportunities for marine transportation and subsequent water soil disposal. Soil that requires
offsite, ocean disposal could be loaded onto a barge directly from the RFAs, and hauled via
water to nearby beaches or the LA-5 Ocean Dredged Material Disposal Site.
3.2.9

Cultural Resources

Opportunities with regard to cultural resources exist in the interpretation of Native American
and historic land use in and around the ReWild MB Study Area. Without disclosing
confidential information, informational and interpretive signage could draw attention to
important features for visitors. Signage, which may include informational and interpretive
signs, design elements, displays, kiosks or other exhibits, can provide visitors with more
direct involvement with the natural and cultural resources as well as larger landscape by
creating a relationship between the property and the visitors. Such displays can create for
the visitors, relationships between natural and cultural resources, and highlight interesting
events in prehistory and history that are not readily visible within the present landscape
without interpretation. Beyond simply conveying information, signage programs can provide
meaning to visitors, engaging them in the value of the appropriate management of the
resources and property. Such signage programs might thematically relay information not
only about the natural resources of Mission Bay and the Study Area, but also Native
American land use in the local vicinity, connecting the known uses of plant and animal
resources in the area with patterns of settlement in the broader San Diego area.
Interpretations of the use of specific natural resources still present in Mission Bay can also
provide visitors with a link to understanding Native American history and use of the
landscape. Historical interpretation of the 19th and 20th century landscape changes, including
the construction of Derby Dike and development of Mission Bay Park, could also be positive
public education opportunities for both City residents and visitors. The future of the Study
Area, including potential development of an appropriate signage program, also provides an
opportunity to strengthen relationships with the Native American people directly associated
with the area. As Mission Bay is part of the traditional territory of the Kumeyaay,
engagement with Kumeyaay tribal representatives as part of the development of any
proposed project activities and any signage program for the bay and Study Area offers an
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opportunity to engage with a key group of stakeholders whose interest in and association
with the area is long-standing. While consultation with tribal representatives will be a
required part of any necessary California Environmental Quality Act (CEQA) environmental
review process, early and respectful engagement with tribal representatives will aid in the
development of a project benefitting all San Diegans and Mission Bay visitors.
3.2.10 Public Access, Recreation and Education
Public access opportunities may increase the success and effectiveness of the project,
ensure a sense of stewardship not just locally but also within greater San Diego.
Opportunities may exist for additional wildlife-compatible recreational uses, along with the
potential to add to or modify existing recreational facilities. The presence of Mission Bay
High School adjacent to the project presents superb opportunities to enhance and
collaborate with their Marine Sciences Magnet School programs and those of the other
schools in the cluster. The UC’s KFMR is part of a state-wide program that has managed
and administered natural areas for the past 50 years. The KFMR was one of the earliest
reserves to be founded under this program, and as such, there is a wealth of site-specific
research data to draw upon for practical applications to wetlands restoration. There are also
ample collaborative opportunities with the various, major universities in the area, which have
used KFMR for classes and research for the past four decades.
Public Roads and Bikeways and Walkways
ReWild MB Study Area is currently served by a network of public roads which are contiguous
with the northern borders of the RFAs. Primary access to the overall Study Area is controlled
at two points at the extreme east and west of the area. There is no east-west vehicle
connectivity across Rose Creek in the Study Area, and public access across Rose Creek is
in the form of a pedestrian trail/bikeway bridge which connects the Campland RFA and De
Anza RFA. This public access configuration which provides limited vehicle access while
maintaining connectivity by a pedestrian trail/bikeway offers a great opportunity for protection
for the restored wetland habitat against human disturbance. Concentrating land uses that
require vehicular and infrastructure connections next to these exterior access points would
provide an opportunity to expand the available area for contiguous habitat restoration in the
Study Area.
ReWild MB provides an opportunity to develop bikeways, walkways, and trails that enhance
the existing bike and trail systems in the community. There are several existing public
access areas located next to the RFAs which provide an opportunity for a comprehensive
interpretive trail system. These areas include the northeast part of the Study Area not within
the RFAs, Mission Bay High School to the northwest, and Rose Creek trail. Public access
for ReWild MB can be designed to connect to and compliment these established areas and
improve their educational potential and other beneficial uses. A comprehensive trail system
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can optimize connectivity with identified public use points, while protecting sensitive restored
habitats. The through routes and primary loops of the public access alternatives can provide
interpretive displays to educate recreational users, and to enhance public awareness of the
restoration efforts. Public access trails may range in intensity of use and purpose of access,
from quiet loop paths focused on passive recreation, to foot- and pedal-powered urban
connectors as part of a walkable city strategy.
Watercraft and Restoration Access
Kayaks and stand up paddleboards offer a relatively low impact way to recreate in coastal
wetlands. Expanded tidal slough networks in the restoration plan can create additional water
trails large enough for these human-powered watercrafts, and include natural history
interpretation as well as restrictions via signage (e.g., seasonal limitations).
Fishing opportunities from such watercraft can be maintained and enhanced by habitat
restoration, in areas where the habitat resources allow. Tackle limitations and special
regulations may be implemented. Alternatively, access planning provides an opportunity to
focus fishing activities away from certain sensitive habitats toward less sensitive habitat
areas.
Recreational Lodging
Camping and RV parks have traditionally been available to recreational users at the
Campland RFA and within De Anza RFA. These uses provide the public with a low-cost
opportunity to experience, recreate in, and enjoy natural areas, which may help foster
environmental stewardship. There is an opportunity to continue providing this opportunity to
the public and to generate revenue by allowing the continued use of some portion of the
Study Area for this purpose, or relocating such uses to an adjacent location outside of the
Study Area. There is also an opportunity to improve visual corridors to the Study Area by
relocating recreational lodging areas to a location outside of the Study Area and/or set back
from the water front, or by entirely removing such uses. Recreational lodging uses may be
limited to a small area, set back from sensitive habitat areas, limited to tent camping and
basic amenities, and/or may be restricted during certain parts of the year (e.g., nesting
season for endangered bird species such as Belding’s Savannah sparrow) to reduce the risk
of impacting adjacent restored habitats. Revenue generated from recreational lodging uses
may be used for restoration-related purposes such as maintenance activities.
Education and Research
Large-scale restoration projects benefit from having a well-informed public that is involved in
appropriate aspects of restoration implementation, management and maintenance. Public
access and interpretive design alternatives can provide opportunities for stewardship, and
work with existing and new locations for staging stewardship activities. In some cases,
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existing buildings can be used to store restoration, adaptive management and maintenance
equipment, and even provide space for stewardship group meetings. Existing structures
provide an opportunity to be converted into a visitor or interpretive center within the Study
Area, though there would be associated repurposing, staffing, and maintenance costs.
There may be opportunities to use revenue-generating activities such as mitigation or carbon
credit sales within the RFAs to help cover these costs.
Numerous educational entities, or entities with an educational component operate within the
area and some already include portions of the RFAs as part of their research and education
offerings. The faculty, especially science teachers, from the cluster of Mission Bay High
School and its associated middle and elementary schools, has been using the existing KFMR
for many years as a teaching and research site, and can provide input for interpretive and
educational programming. The University of California, San Diego State University, Point
Loma Nazarene University, and University of San Diego have a long-term research and
teaching presence in the KFMR/NWP. K-12 users currently include the local public school
cluster as well as ODI, Francis Parker School High Tech Middle- and High-schools, as well
as home-schooling groups. Non-profit organizations such as the Birch Aquarium and
SEACAMP San Diego are representative of potential future educational constituents. The
RFAs provide an ideal location for use as an outdoor classroom and a field research site.
Faculty and student researchers from local universities and research institutions may
conduct ecological monitoring and other research projects; these efforts may provide key
data to aid in assessing and managing restored habitats and to quantify the restoration
success. As an example, a similar ongoing research project was developed by San Diego
State University at the Tijuana Estuary. With identification of project need, potential funding
sources, and an appropriate facility operator or host organization, the RFAs provide the
opportunity for the establishment of an in situ estuarine research and interpretive center.
Nearby examples include the Living Coast Discovery Center, located in the San Diego
National Wildlife Refuge and the Tijuana Estuary Visitor Center. The Study Area planning
process offers the opportunity to embed sampling locations, water intakes, aquaria, etc.
during restoration construction, thereby minimizing disturbances typically caused when such
elements are introduced to an existing ecosystem.
3.2.11 Infrastructure
The density of structures and facilities varies in the Study Area. At the KFMR/NWP, there is
a small trailer with plumbing, sewer, and internet amenities that is used as the research field
station for the KFMR. Within the Campland RFA, there are campground and boat storage
facilities including pavement, camping utilities (e.g., electricity, cable, internet, water supply
outlets and waste water collectors), playground and sports facilities, bathrooms, and
management buildings. The De Anza RFA is paved and equipped with residential trailer
home facilities. No major utility lines pass through the RFAs, and there are several two-story
structures and buildings. Restoring the Study Area would provide the opportunity to increase
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or otherwise enhance the buffer space between human activities and habitat areas at the
KFMR/NWP. While infrastructure removal would be needed for wetland restoration at the
Campland RFA and De Anza RFA, opportunities exist to increase open space, natural
habitat, and site aesthetics without major structural demolition costs as well as minimum
impact and disruption to adjacent properties. Some of the existing infrastructure, such as
building pads, may be reused or repurposed to enhance public uses (e.g., kiosks, research
or visitor centers).
The Study Area is served by a network of roads and highways which connects to I-5 about
two miles from the Study Area. This existing road infrastructure provides fast and easy site
access for restoration activities such as construction, maintenance, operation, monitoring.
Mid-Coast Trolley stations along Morena Boulevard at Clairemont Drive and Balboa Avenue
are under construction, and are anticipated to be principal gateways for visitors to reach
Mission Bay Park from other areas of San Diego. More discussion of opportunities related to
public access is provided in the previous Section 3.2.10.
3.2.12 Legal, Political, and Regulatory Environment
The land ownership, uses, and administration are discussed in Section 3.2.1. Due to the
nature of the project and various agencies involved, including the City and State, the
potential for agency coordination, cooperation, and involvement is high. Agency coordination
would help ensure that a wider range of both data and opinions are considered, restoration
alternatives are more thoroughly vetted, and opportunities for cost efficiencies and funding
may be identified and implemented. An overview of the regulatory requirements that may be
required for the implementation of ReWild MB is included in Appendix F.

3.3

CONSTRAINTS

This section summarizes the major constraints that may affect restoration, arise as a result of
restoration-related activities, and help to define and evaluate the feasibility of potential
restoration alternatives. The constraints presented in this section focus on the RFAs but
include considerations for the overall Study Area.
3.3.1

Ownership & Land Use

As mentioned in Section 2.6, the City owns the majority of the Study Area, with the KFMR
owned by the UC. ReWild MB would require coordination with the City and UC so that the
restoration project is acceptable to these land owners and administrators. While the MBPMP
calls for habitat restoration at the Campland RFA and De Anza RFA, it does not preclude
planning for other development such as recreational uses. This represents a potential

Everest International Consultants, Inc.

87

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

constraint in that it could limit the footprint of land available for restoration if other uses were
developed in these RFAs.
Current leases and vending agreements provide revenue to the City, and elimination of these
sources represents a potential constraint. Input from the City obtained through the De Anza
Special Use Study may provide revenue generation in more concentrated, less sensitive
areas or along perimeter locations, thereby offsetting such revenue reductions. A range of
alternatives might explore more or less aggressive approaches to integrating small footprint
revenue sources to offset the revenue currently provided by the low-density/large footprint
programs on site.
The Study Area is in close proximity to the Mission Bay High School and residential
developments. These uses pose constraints to the extent of wetland restoration and require
consideration of buffer zones between the restored wetlands and these other land uses. The
recently installed floodlights and the artificial turf on the athletic field at the Mission Bay High
School may pose adverse environmental impact to the wildlife habitat in the proposed
wetland restoration.
Mission Bay is dredged by the City to remove sediment accumulation to maintain navigation
safety. Figure 3.2 shows the dredging locations (outlined in cyan) proposed in the City’s
Capital Improvements Program (City of San Diego 2016). One of the larger areas
programmed for maintenance dredging is located midway between the mouth of Rose Creek
and Fiesta Island (Figure 3.2). A small dredging location is also found near Stribley Marsh at
the south-western tip of the Study Area. Wetland restoration near these maintenance
dredging locations would be constrained by the potential environmental impacts to wildlife
habitat caused by temporary impacts to noise, air, and water quality during construction as
well as long-term disturbance to wildlife habitats.
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ReWild MB
Study Area

Mission Bay

Source: City of San Diego (2016)

Figure 3.2
3.3.2

City Proposed Maintenance Dredging in Mission Bay

Topography

Existing elevations of areas within the Campland RFA, De Anza RFA, and overall Study Area
that are set back from the shoreline are not low enough to support wetlands habitat under
current MSL conditions and are, therefore, constrained by the grading necessary for
restoration of wetlands habitat. Aside from areas bordering the shoreline, elevations at the
Campland RFA and De Anza RFA range from approximately 8 to 20 ft, NAVD88 and 8 to 16
ft, NAVD88, respectively (see Figure 3.1). This topography is higher than the habitat
elevation ranges provided in Table 3.1, indicating that a large amount of soil grading and
removal would be required for wetland restoration. The need of fill would likely be small, thus
creating a potential constraint of unbalanced earthwork (i.e., larger cut volume than fill
volume) that could require costly export of large excavated material volumes. Consequently,
the extent and/or types of habitat to be restored may be constrained by the cost of such
options.
3.3.3

Sea-Level Rise

SLR will cause tidal inundation of existing upland areas in the future, especially during
extremely high tides such as King Tides. Incorporating SLR into wetland restoration may
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necessitate habitat migration planning. In cases where there is no room to accommodate for
upslope transgression of bay waters, intertidal habitats will be lost. SLR will change the size
and extent of the various habitats, and likely, the relative proportion of each habitat type. In
turn, the balance of resident plant and wildlife populations, and overall ecosystem may be
affected. Without wetland migration planning and associated grading, SLR and the
steepness of the existing topography may limit habitats to narrow bands. Narrow habitat
bands are not likely to provide as much ecological value. The constraints of planning for
SLR and utilizing wetland migration include the need to wait for planned wetland habitats to
develop, uncertainty in the degree of change that will occur at the RFAs due to the effects of
SLR over time, and uncertainty regarding the restoration results to be expected for the future.
The effects of SLR must be considered with respect to topography in the overall Study Area,
as SLR may cause changes to existing and/or restored habitats (e.g., upslope wetlands
habitat migration). At the KFMR/NWP, where elevations are low and salt marsh habitat
currently dominates, the effects of SLR may be particularly prominent, resulting in conversion
of salt marsh habitat to mudflat and subtidal habitats.
Areas to be considered for wetland-compatible public access/recreation that are subject to
SLR encroachment and flood risk need to be designed with these constraints in mind. For
example, public access/recreation areas may need to be located upslope of the current MSL
by a distance that accommodates projected SLR. Alternatively, these areas could be used
for uses/activities that are compatible with intermittent flooding.
3.3.4

Biology/Ecology

There are few ecological constraints associated with restoration of wetlands at the Campland
RFA and De Anza RFA as both currently are of very low ecological value. Restoration of
regionally rare wetland habitats would be many times more valuable, on an acre-to-acre
basis, than the existing paved areas and ornamental landscaping. Buffer zones may be
required for insulating areas planned for restoration from surrounding urban areas outside
the Study Area, as the northern borders of the Campland RFA, and northern and eastern
borders of the De Anza RFA are located next to urban developments. Use of buffer zones
would constrain the extent of habitat restoration and reduce the overall footprint of the
restored area.
At the KFMR/NWP, there is potential for restoration-related impact to existing habitat and
species. Existing habitat and species at the KFMR/NWP are not currently subject to
substantial disturbance from human activities, and must be protected during and after
restoration. Restoration activities may be constrained to usage of methods and schedules
that minimize disturbance to the existing habitat and species. Potential impacts and
disturbances may result from habitat enhancement within the KFMR/NWP itself and/or
habitat restoration at the Campland RFA, located adjacent to KFMR/NWP.
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Landforms and topography may constrain the ability to achieve full connectivity of wetland
habitats at the RFAs. For example, the Study Area is divided by Rose Creek and currently
includes a few areas of higher elevation, which may not be optimal for wetland habitat
restoration due to potentially high cut and soil disposal costs that would be incurred.
Although other types of habitat suited to higher elevation ranges may be restored in such
areas, the different varieties of potential plant and wildlife populations may be constrained to
the elevation ranges of the restored habitat types in which they naturally thrive. Limited
connectivity of habitats at the RFAs may also constrain the biodiversity and health of the food
webs within those habitats, and it is often impossible or implausible to re-introduce
organisms that no longer exist.
Parts of the RFAs that are included on the Section 303(d) list of impaired waters may be
subject to water quality contaminant levels that could affect beneficial habitat uses (e.g.,
estuarine habitat; wildlife habitat; rare, threatened, or endangered species habitats). Such
areas may require special consideration and be constrained by applicable regulations
regarding water quality interactions with plants and wildlife.
There are few ecological constraints associated with realignment of Rose Creek to newly
restored areas of the Campland RFA and De Anza RFA given their low ecological value.
However, realignment of all or a portion of Rose Creek into the existing KFMR/NWP may
result in impacts to existing habitats from scour and deposition and may impact habitats
occupied by sensitive species, such as the light-footed Ridgway’s rail and Belding’s
savannah sparrow. Consequently, such realignment is constrained by the uncertainty of the
outcome and severity of potential impacts.
3.3.5

Hydrology

Wetland restoration may be constrained by the existing and potential effects of the hydrology
at the RFAs, which are dictated primarily by topography, bathymetry, tides, fluvial inputs, and
local runoff. Restoration efforts should take into consideration the changes and impacts on
localized flow velocities and directions, and sedimentation and erosion patterns resulting
from restoration. In addition, fresh water input from Rose Creek may affect wetland
restoration, depending on the amount of fresh water and/or associated sedimentation.
Rerouting all or a part of Rose Creek through KFMR/NWP, along or near its original historical
path, may impact habitats currently occupied by sensitive species, thereby requiring
restoration of additional areas as mitigation, and causing other impacts due to scour and
deposition. Rerouting all or part of Rose Creek away from its existing location would reduce
fresh water inputs to the Campland RFA and De Anza RFA, thereby affecting the feasibility
of restoring habitat types that require fresh or brackish water. Rerouting Rose Creek also
presents a constraint associated with a higher uncertainty of inundation prediction as the
creek could migrate to a less desirable, unplanned course. Controlled boundaries (e.g.,
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upland berm) may be considered as part of the restoration to protect development from creek
migration.
There are no known constraints associated with the fluvial input from Tecolote Creek as the
amount and influence of fresh water input to the RFAs is negligible. Wetland restoration may
be constrained by the planned vector remediation at the Noyes Street storm drain outfall,
specifically due to the location of the Noyes Street and Olney Street storm drain outfalls
within the KFMR/NWP RFA and the human disturbance that would result from such
remediation efforts. Proposed plans to run a channel through the KFMR/NWP could impact
plant and wildlife populations within existing and potential future wetlands, and could divide
or potentially isolate habitat areas, and potentially constrain the ecological function of the
affected areas.
3.3.6

Water Quality

As stated in the Existing Conditions section, the mouth of Rose Creek is Section 303(d) listed
for eutrophication and lead for an impacted area of 9.2 acres, with 13 miles of Rose Creek
also listed as impaired for selenium and toxicity (AMEC 2015). These water quality
impairments may pose a constraint to the quality of restored wetlands in the Study Area if
mixing and tidal exchange in the surrounding areas are inadequate.
Water quality in the Study Area is currently affected by human uses, such as Campland,
where no BMPs for on-site run-off where observed during site observations conducted in
May 2016. It would be a constraint if similar uses are allowed to continue within or near the
RFAs, as these human activities would contribute pollutants to restored wetlands, existing
wetlands, and Mission Bay.
Construction activities may result in a temporary constraint due to an increase in water
pollution, turbidity, and disturbance of nearby habitats during construction processes such as
demolition and grading operations. Construction and construction-associated activities
would have to be constrained to those methods that minimize water quality and turbidity
impacts to sensitive habitats, such as the use of BMPs.
3.3.7

Flood Risk Reduction

While tidal and fluvial flows are beneficial to the restored wetlands, restoration has the
constraint of not exacerbating the flood risk to human development in the project vicinity.
Restoration activities with the potential to impact flood risk must be assessed and modified
accordingly or mitigated, if necessary. Examples of such activities include
topographic/bathymetric changes associated with grading, dredging, and rerouting of Rose
Creek. A site-specific analysis of tidal inundation and creek flooding would be necessary as
part of the restoration alternative development process.
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3.3.8

Soil Disposal

Disposal of soil excavated to restore and enhance wetlands presents a potential constraint to
be addressed as part of the restoration alternative development process. Both the quantity
and quality of the soil must be considered in developing the restoration alternatives.
Wetlands restoration at the Campland RFA and De Anza RFA would require grading, which
would likely produce large soil volumes. Clean sandy soil removed from the site can be
beneficially use for beach nourishment. If the soil excavated during restoration at these two
RFAs is not suitable for reuse, proper disposal will be required. Excavated material that is
contaminated would not be suitable for direct reuse and may require soil amendments or
other treatment (e.g., physical, chemical, biological) to support successful revegetation of
desired plant communities.
Soil that is contaminated or otherwise unusable will require off-site disposal (e.g., offshore
dredged material disposal site). Soil that does not meet the requirements for ocean dredged
material disposal must be trucked and/or taken by rail to an appropriate upland landfill or
other disposal site. It is anticipated that constraints associated with soil disposal can be
addressed from technical and environmental standpoints. However, high costs associated
with some soil disposal options (e.g., offsite disposal) might limit the economic feasibility of
some restoration alternatives.
3.3.9

Cultural Resources

Due to the historical use of the Study Area by Native Americans and the archaeological
sensitivity of the area, as discussed in the Existing Conditions Report, the Native American
Heritage Commission should be contacted early in the planning stages to perform a Sacred
Lands File Search. If an environmental document is required for the restoration effort, the
CEQA lead agency will be required to undertake formal lead agency-to-tribal government
consultation under new Public Resource Code Sections 21080.3.1 et seq. Cultural
resources constraints, outside of previously documented resources discussed in the Existing
Conditions Report, may include resources over 45 years of age within areas that have not
been formally evaluated for inclusion on the California Register of Historical Resources or the
City’s Historical Resources Register, and which would require avoidance plans or
assessments of eligibility and potentially data recovery or other mitigation. If any Native
American human remains are identified as part of the restoration effort, such remains would
be considered significant under CEQA and treated in accordance with Public Resources
Code (PRC) Section 5097.98. While neither ReWild MB nor any proposed activities currently
have a federal nexus through federal funding or permitting, any future federal involvement
would trigger compliance requirements during both permitting and implementation under
Section 106 of the National Historic Preservation Act, with respect to cultural resources and
the Native American Graves Protection and Repatriation Act, regarding Native American
remains and associated burial items.
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The Campland RFA and De Anza RFA land areas have both been in existence for 45 to 50
years and may require formal documentation and eligibility evaluation to assess any direct or
indirect impacts posed by ReWild MB. Finally, the construction of Mission Bay Park was an
engineering feat accomplished by the City during the formative years of the modern city so
thinking about Mission Bay Park as a cultural landscape may be worth considering as part of
the planning process to address such a “designation.”
3.3.10 Public Access, Recreation, and Education
While the current limited entries to the site are an opportunity for controlling the public access
and land use programs on site, they also constrain the extent to which the public can reach
the site. Existing public transit stops are located at the extreme perimeter of the site, and
only two provide indirect access to the Study Area, a bus stop at the Mission Bay High
School athletic fields, which adjoin the Rose Creek trail, which connects to the Study Area,
and a transit stop at the far eastern edge of De Anza Park. Additional Mid-Coast Trolley
stations are under construction, including two stations adjacent to the Study Area that are
located along Morena Boulevard — one at Clairemont Drive and another at Balboa Avenue.
Any public access/uses within the RFAs would need to be wildlife-compatible. The desire to
protect restored habitats needs to be balanced against the stewardship-building opportunity
of meaningful public interaction and education with these habitats. Establishing a formal trail
system and interpretive center would take up space which could otherwise be restored for
wetland habitats. The proximity of human activities would be a constraint that causes
impacts to habitat and associated wildlife. New and existing public access trails and nodes
may require protection by fences and/or upland areas in order to limit the impacts within core
habitat areas. Additionally, establishing a formal trail system could raise concerns from local
residents regarding potential impacts to surrounding neighborhoods and public uses such as
increased noise, litter, and crime, or degraded views. The spatial organization and seasonal
scheduling of access types within the public use areas is a critical consideration.
Urban wildlands with thick vegetation and significant cover are sometimes attractive to
vagrants and homeless encampments. Public access alternatives can be designed with
features to address this social condition such as reductions of access ways near tall upland
vegetation, location of appropriate barriers, and maintenance of visual access to areas that
could support encampments.
3.3.11 Infrastructure
The KFMR/NWP does not have any constraints associated with infrastructure. On the other
hand, the structures/facilities in the Campland RFA and De Anza RFA would be a constraint
on wetland restoration, since this infrastructure would have to be demolished if the area is to
be restored to wetland. Although infrastructure removal is not anticipated to represent a
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significant constraint and would not cause disruption (e.g., utility supplies), it would increase
project construction costs and cause temporary disturbance to adjacent properties. The
Mission Bay High School just north of the Study Area would need to be protected from
potentially elevated noise and air pollution during restoration construction.
3.3.12 Legal, Political, and Regulatory Environment
Various approvals and permits would be required for implementation of the ReWild MB. The
potential regulatory requirements for project implementation are discussed in Appendix F.
Compliance with existing regulations, plans, and programs is required such that project
schedule and budget for these components should be considered during the restoration
planning and implementation process (e.g., permitting and environmental review). At this
point in project planning, the ultimate project proponent and specific agency leads for
California Enviromental Quality Act (CEQA) and National Environmental Policy Act (NEPA)
are unknown so it is worth noting that specific regulatory requirements for ReWild MB would
ultimately depend on the proposed project developed for implementation and what agencies
lead the CEQA and NEPA processes.
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4 REWILD MISSION BAY GOALS AND OBJECTIVES

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.”

4.1

REWILD MISSION BAY GOALS & OBJECTIVES

4.1.1

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.
Objectives
1. Restore, enhance, and/or create estuarine habitats that provide support for fish and
wildlife, including sensitive and/or rare native plants and animals, through the use of
appropriate habitat diversity as well as microhabitat types and configurations.
2. Restore, enhance, and/or create estuarine habitats that improve water quality through
filtration of trash and debris, nutrients, heavy metals, and other pollutants.
3. Restore, enhance, and/or create estuarine habitats that stabilize the bay shoreline
using appropriate grading, substrate, and plants.
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4. Restore, enhance, and/or create estuarine habitats that provide carbon sequestration
through habitat and plant type, amount, and configuration (e.g., use of perennial
plants, provision of peat forming wetland areas) in consideration of hydrologic regime.
5. Restore, enhance, and/or create estuarine habitats that provide resistance and
resilience to climate change and associated effects (e.g., sea level rise, storm surge
mitigation) through the use of appropriate planforms, plants, and/or animals (e.g.,
upland transgression areas, green infrastructure, living shorelines).
4.1.2

Goal 2

Minimize detrimental anthropogenic impacts (direct and indirect) associated with surrounding
development to the existing and restored estuarine habitats and associated wildlife.
Objectives
1. Minimize detrimental anthropogenic impacts (direct and indirect) associated with
surrounding uses to the existing and restored estuarine habitats and associated
wildlife by providing adequate buffers between surrounding development and
estuarine habitats to: keep humans and pets away from estuarine flora and fauna,
intercept invasive plant and animal species, and improve the quality of water flowing
into the existing and restored estuarine habitats.
2. Minimize detrimental anthropogenic impacts (direct and indirect) associated with
surrounding development to the existing and restored estuarine habitats and
associated wildlife by providing features (e.g., trees, shrubs, bushes) to shield
existing and restored estuarine habitats from nearby sources of artificial light.
3. Minimize detrimental anthropogenic impacts (direct and indirect) associated with
surrounding development to the existing and restored estuarine habitats and
associated wildlife by proposing changes (e.g., elimination, reduction, reuse options)
to nearby dredging activities that have the potential to cause detrimental impacts
4. Minimize detrimental anthropogenic impacts (direct and indirect) associated with
surrounding development to the existing and restored estuarine habitats and
associated wildlife by proposing changes to dry and wet weather runoff management
for existing and proposed surrounding land uses (e.g., roads, bike paths, utilities,
Mission Bay Golf Course).
5. Minimize detrimental anthropogenic impacts (direct and indirect) associated with
surrounding uses to the existing and restored estuarine habitats and associated
wildlife by proposing changes to recreational uses in the nearby waters of Mission
Bay (e.g., vessel speed limits, jet ski/wave rider restrictions, increased humanpowered recreational uses, grade and plant wetlands in a way to reduce risk of
common invasive marine species such as burrowing isopod and introduced fouling
communities).
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4.1.3

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.
Objectives
1. 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 by supporting
research and education activities associated with estuarine habitats and associated
wildlife.
2. 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 by allowing public
access (e.g., trails) and recreation (e.g., kayak routes) near the existing and restored
estuarine habitats that do not detract from the protection of estuarine habitats and
associated wildlife from disturbances.
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 by providing
interpretive (e.g., kiosks, Native American displays) and/or educational visitor-serving
elements (e.g., nature center, Native American village) adjacent to the estuarine habitats
and associated wildlife.
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5 RESTORATION ALTERNATIVE DEVELOPMENT
5.1

RESTORATION ALTERNATIVE DEVELOPMENT PROCESS

Restoration alternatives were developed via a stepwise process that allowed for
consideration of a large range of possibilities, which were narrowed down to a smaller range
of alternatives that could be advanced to analysis and evaluation. Figure 5.1 illustrates the
primary steps in the ReWild Mission Bay restoration alternatives development process,
including the processes’ stakeholder outreach and public involvement opportunities. The first
public workshop (Public Workshop 1) is not shown in Figure 5.1 because the focus of that
workshop was on the overall scope of ReWild MB as opposed to the alternative development
process. Detailed descriptions of the alternative development process and resulting
outcomes are provided below.
The first step was to review the goals and objectives as well as the opportunities and
constraints developed earlier in the feasibility study (see Sections 4 and 3). Step one
included the identification and compilation of ideas from the Wetlands Working Group
(WWG) and Science and Technical Advisory Committee (STAC), Community Representative
Group (CRG), and at Public Workshops 1 and 2 in early 2016 regarding possible restoration
measures (e.g., upland buffers) and project features (e.g., Rose Creek floodplain
reconnection) as well as important biological, chemical, and physical process considerations
(e.g., species composition, carbon sequestration, and sedimentation). In step two, this
information was used along with information from the project’s “Goals and Objectives” as well
as the “Opportunities and Constraints” Reports to identify a suite of restoration measures
(e.g., lower ground elevation within Campland RFA) and features (e.g., add a connector
channel between De Anza Cove and Mission Bay near the mouth of Rose Creek) that could
be mixed and matched to create restoration alternatives. The third and fourth steps involved
the preparation of a set of draft and final screening alternatives that captured the range of
input received from the stakeholders and public while aiming to achieve the restoration goals
and objectives given the opportunities and constraints. These alternatives were presented
for public review/comment at Public Workshop 3 on September 27, 2016, and were used to
“screen” restoration measures and features, driving decisions by the WWG, STAC, and
project team regarding which measures and features to carry forward and which measures
and features to drop from further consideration. These decisions were based on preliminary
analysis of engineering feasibility, consistency with Goals and Objectives, and likely
ecological performance.
Various restoration measures and features from the screening alternatives were then
combined in step five to develop a set of draft restoration alternatives. These alternatives
were reviewed by the WWG and STAC and presented for comment at Public Workshop 4 on

Everest International Consultants, Inc.

99

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

April 25, 2017, with the input used to revise the draft restoration alternatives and prepare a
set of final restoration alternatives in step six. The final restoration alternatives were then
carried forward for analysis and subsequent evaluation against the project goals and
objectives.

Review:
•
•
•

Goals & Objectives
Opportunities & Constraints
WWG & STAC Ideas

PW2

WWG & STAC
Identify Restoration
Measures/Features

WWG & STAC
Develop Draft Screening
Alternatives

WWG & STAC

PW3
Prepare Final Screening
Alternatives

WWG & STAC
Develop Draft Restoration
Alternatives

PW4

WWG & STAC
Prepare Final Restoration
Alternatives
Legend
WWG = Wetlands Working Group
STAC = Science & Technical Advisory Committee
PW = Public Workshop

Figure 5.1
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5.2

STAKEHOLDER OUTREACH AND PUBLIC INVOLVEMENT

Stakeholder outreach and public involvement was central to development of the restoration
alternatives. Key project milestones were identified for soliciting stakeholder input and public
meetings and workshops were scheduled accordingly. Stakeholder outreach also included
engagement efforts with the WWG, STAC, and a Community Representatives Group (CRG).
The key milestones are illustrated in Figure 5.1, which shows when the various stakeholders
were given opportunities to provide input as well as the timing of public workshops
throughout alternative development.
Stakeholder outreach was conducted via several methods. The WWG met monthly and
served as the project’s core team to advise the overall planning process. The WWG worked
closely with SDAS staff to develop the stakeholder outreach process, provided input in
regards to Requests for Proposals (RFPs) and Scopes of Work for hiring, directing, and
overseeing consulting firms to complete project tasks, and advised on matters relating to
engaging with the City of San Diego and other key stakeholders. The WWG reviewed and
provided input on all project deliverables and worked cooperatively with San Diego Audubon
Society staff to finalize these deliverables. Members of the WWG were invited to participate
in the WWG by SDAS staff. Membership consisted of all project partners, including
contributing funders (e.g., California State Coastal Conservancy [SCC] and U.S. Fish and
Wildlife Service [USFWS] Coastal Program), landowner (UC Natural Reserve System), and
key volunteers (Friends of Mission Bay Marshes).
Meetings were convened with the STAC on a regular basis throughout the ReWild MB
project and these meetings were often used as opportunities for the stakeholders to provide
input. The STAC provided scientific advice to the WWG to ensure that the restoration
conceptual plans were based upon the most up-to-date science and best restoration
practices. This group also provided technical advice to ensure that proposed plans are
consistent with City of San Diego planning objectives and procedures, and are feasible within
current City infrastructure. The STAC consists of personnel/experts from the following three
main areas (Note: some members of the STAC were more or less involved during various
phases of the project):
a. Staff from relevant City departments most applicable to the technical aspects of
the project (e.g., Public Utilities, Public Works, Development Services,
Transportation and Storm Water, Parks and Recreation, Planning, Real Estate
Assets)
b. Wetlands scientists (e.g., wetland ecology/restoration, hydrology, sedimentology,
plant ecology/botany, wildlife ecology/zoology)
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c. Resource agency personnel (e.g., USFWS, California Department of Fish and
Wildlife, U.S. Army Corps of Engineers, National Oceanic Atmospheric
Administration National Marine Fisheries Service, Regional Water Quality Control
Board, California Coastal Commission, and San Diego Association of
Governments)
Members of the general public were engaged in this project in several ways. The CRG met
several times early on in the project, prior to the public workshops. The CRG was composed
of specific on-the-ground stakeholders, particularly community leaders, with whom ReWild
MB wishes to engage early in the planning process. This group provided an avenue for
political entities, local land users/lessees, community leaders, and local non-profits to engage
with the planning process from the outset. Once the consultant team had project material to
share publicly, the CRG meetings were replaced by public workshops.
Four public workshops were held at the Mission Bay High School to allow members of the
public to review and comment on details of draft deliverables, as well as to provide an
avenue for in-person and written comments on the overall process. Each workshop was
attended by between 50-125 people, and hundreds of comments were received and
reviewed (including comments posted to the ReWild website, which remained open for
comments up to 30 days after each workshop). The workshops were held during late
afternoon and evening hours (e.g., 4 pm - 7 pm) to facilitate attendance by a diversity of
community members. All workshops were conducted in an open house format to allow
attendees the ability to show up at any time during the workshop hours. The public was also
given the opportunity to provide input via the SDAS website and/or via email to the SDAS
Project Manager and many individuals utilized this method to provide input. All public input
was vetted through the SDAS Project Manager who, in turn, coordinated with the WWG.
Public workshop presentation materials (graphics and text) are available upon request, along
with documentation of public input (graphics, text, emails, web input), and written summaries
for each public workshop.

5.3

SCREENING ALTERNATIVES

An initial set of eight restoration alternatives was developed to capture the range of input
received from the WWG, STAC, and public as well as ideas developed by the consultant
team. The purpose of this set of alternatives was to provide documentation of the input
received from the various groups and individuals. In addition, this set (draft & final) of
alternatives was developed to allow screening of restoration measures and features from
further consideration in the restoration alternative development process. The screening
alternatives were developed as part of the process to arrive at final restoration alternatives so
the screening alternatives were not envisioned to be “stand alone” restoration alternatives;
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instead they were meant to be assemblages of potentially interchangeable features. The
outcome of this screening exercise was to reduce the number of alternatives down to three
restoration alternatives for subsequent analysis (e.g., habitat area calculations, construction
quantity estimates, public access analysis, cost estimate preparation, tidal/fluvial hydraulic
modeling). The focus of this set of screening alternatives was on mass grading and habitats,
while public access, recreation, education, and research were to be provided via overlays in
subsequent versions of the restoration alternatives (e.g., draft restoration alternatives).
The project process initially called for two iterations of screening alternatives to be produced:
1) an initial set of screening alternatives submitted to the WWG and STAC for review and
subsequent revision by the consultant team and 2) a revised set of screening alternatives to
be presented to the public for review and subsequent revision by the consultant team to
achieve the draft restoration alternatives. As implemented, the project process involved
many additional iterations to prepare the draft restoration alternatives. WWG and STAC
members provided input via meetings, email, and phone calls on iterations of the screening
alternatives both before and after the public workshop dedicated to screening alternative
review. Based on input from the STAC, three additional screening alternatives were
developed to address consistency with the California Coastal Commission 2015 Sea Level
Rise Policy Guidance while also incorporating input received to date from members of the
public, WWG, and STAC. These three new screening alternatives, collectively known as the
“sea-level rise (SLR) alternatives,” were then presented to the WWG and STAC for review.
After one last round of revisions, the three SLR alternatives were added to the eight modified
screening alternatives to yield a final set of eleven screening alternatives. The eleven
screening alternatives are presented in Figure 5.2 through Figure 5.12.
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Figure 5.2

Screening Alternative 1

Figure 5.3

Screening Alternative 1
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Figure 5.4

Screening Alternative 3

Figure 5.5

Screening Alternative 4
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Figure 5.6

Screening Alternative 5

Figure 5.7

Screening Alternative 6
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Figure 5.8

Screening Alternative 7

Figure 5.9

Screening Alternative 8

Everest International Consultants, Inc.

107

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Figure 5.10

Screening Alternative 9

Figure 5.11

Screening Alternative 10
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Figure 5.12

5.4

Screening Alternative 11

DRAFT RESTORATION ALTERNATIVES

The eleven screening alternatives were revised, winnowed, and reconfigured down into three
draft restoration alternatives capturing the range of input received from the WWG, STAC,
and public as well as ideas developed by the consultant team. The purpose of this set of
draft restoration alternatives was to provide documentation of the input received from the
various groups and individuals as well as to allow analysis of restoration measures and
features (e.g., habitat area calculations, quantity estimates, public access analysis, cost
estimate preparation, tidal/fluvial hydraulic modeling). The focus of the draft restoration
alternatives was on conceptual grading and habitats with consideration of public access,
recreation, education, and research. More detailed information related to public access,
recreation, education, and research would be provided via overlays in subsequent versions
of the restoration alternatives (e.g., final restoration alternatives).
As envisioned, this task was to consist of one iteration with a set of draft alternatives
submitted to the WWG and STAC for review and subsequent revision by the consultant
team. This revised set of draft restoration alternatives was then to be presented to the public
for review and subsequent revision by the consultant team to arrive at the final restoration
alternatives. As implemented, this task involved several iterations to prepare the draft
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restoration alternatives. WWG and STAC members provided input via meetings, email, and
phone calls on iterations of the draft restoration alternatives both before and after the public
workshop dedicated to draft restoration alternative review.
The starting point for the preparation of the three draft restoration alternatives was the three
“sea-level rise alternatives,” which were then revised to capture input from members of the
WWG, STAC, and public. These three restoration alternatives were selected as the starting
point because it became clear that sea-level rise would be a major consideration in the
development of restoration alternatives due to the substantial impact of sea-level rise on
future habitat distributions for the existing (KFMR/NWP) and restored wetlands. Two major
revisions were made to the three draft restoration alternatives before they were advanced to
final alternatives. One of the restoration measures/features included in draft restoration
Alternative C was an open channel connecting the open water portion of Mission Bay to De
Anza Cove. The channel was intended to improve water quality within De Anza Cove,
however, initial tidal hydraulic modeling results revealed that this open channel would not
substantially change tidal velocities, and, hence it would not likely improve water quality.
Given that the intended purpose of this open channel would not be realized, it was decided to
remove this open channel and replace it with coastal salt marsh habitat. Additionally, draft
restoration Alternative B was significantly altered based on feedback from the City of San
Diego. The City of San Diego Planning Department anticipates 40 acres of guest housing
within the De Anza RFA, which was not reflected in the original draft restoration alternatives.
To address this potential constraint, draft restoration Alternative B was modified to
accommodate that prescribed land use. Finally, the City stressed the importance of
swimming as a recreational use within De Anza Cove. To address this additional constraint,
draft Alternatives B and C were modified to reduce the amount of fill placed within De Anza
Cove. This revised alternative was added to the other two draft restoration alternatives to
arrive at the final three draft restoration alternatives. The three draft restoration alternatives
are presented in Figure 5.13 through Figure 5.15.

Everest International Consultants, Inc.

110

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Figure 5.13
Everest International Consultants, Inc.
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Figure 5.14
Everest International Consultants, Inc.

Draft Alternative B
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Figure 5.15
Everest International Consultants, Inc.
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5.5

FINAL RESTORATION ALTERNATIVES

Based on input from the WWG and STAC, minor refinements were made to the three draft
restoration alternatives to develop the final three restoration alternatives that were advanced
for analysis and evaluation. In keeping with the ReWild Mission Bay theme, the three
alternatives were named Wild, Wilder, and Wildest based on the degree of change to the
existing landscape, including the amount of fill placed into existing open water and the area
of wetland habitats created. Alternative 1 (Wild) proposes the least modification of the
existing landscape and Alternative 2 (Wilder) proposes an intermediate degree of
modification while Alternative 3 (Wildest) proposes the greatest modification. These
modifications are discussed in detail in Section 6 (Description of Project Alternatives).
Each alternative is composed of a number of habitats and land uses that vary in area and
geometry. Proposed restoration/creation of native habitats was based on those that exist on
KFMR/NWP and/or that existed historically as revealed from the historical ecology analysis
conducted by the SFEI for the SDAS. These include:
•
•
•
•
•
•
•

Open water;
Mudflat;
Low salt marsh;
Mid-high salt marsh;
Transition from wetland to upland habitat (i.e., transitional);
Upland (e.g., Diegan Coastal Sage Scrub), and:
Low-cost visitor serving accommodations (e.g., cabin or tent camping)

Subtidal and wetland habitats are defined by the ground elevations and frequency of
inundation by tides. The elevations, dominant plant species, and estimated tidal inundation
frequencies of each tidally-influenced habitat type are summarized in Table 5.1. Detailed
information regarding the elevations, plants, and animals of each habitat type are presented
in the existing conditions (Section 2). Tidal inundation frequencies were estimated based on
inundation frequencies of similar habitats in coastal San Diego County wetlands.
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Table 5.1
Elevation, Dominant Plant Species and Estimated Inundation
Frequencies for Tidally-influenced Habitats of the ReWild MB Restoration Alternatives

HABITAT TYPE

ELEVATION
(FT, MLLW)

DOMINANT PLANT SPECIES

ESTIMATED TIDAL
INUNDATION
FREQUENCY

Open Water

< 0.0

Zostera marina (eelgrass)*

100%

Mudflat

0.0 to +3.0

NA

45% – 100%

Low Salt Marsh

+3.0 to +5.0

Spartina foliosa (California cordgrass)
Jaumea carnosa (fleshy jaumea)

20% - 45%

Mid-High Salt
Marsh

+4.0 to +7.5

Salicornia pacifica (Pacific pickleweed)
Batis maritima (saltwort)

20% -5%

Salt Panne

+5.5 to +7.5

NA

3% – 5%

Each of the final restoration alternatives includes area(s) designated for passive and active
recreational use. Examples of passive recreation include tent camping, bird watching, hiking,
and camping. Examples of active recreation include RV camping, golf, and
baseball/football/soccer fields. It is anticipated that both passive and active recreation areas
would include buffer areas/gradients appropriate to the adjacent habitat. The buffers would
be designed with consideration to distance, area, lighting, and vegetation in the context of
the adjacent recreation use. For the purposes of this wetland restoration feasibility study,
detailed land use analyses/recommendations in the non-habitat areas were not included.
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6 DESCRIPTION OF FINAL RESTORATION ALTERNATIVES
A description of each final restoration alternative is presented below, followed by an analysis
of physical and biological factors. Projected habitat distributions for each alternative in Year
2020 (Year 2020) are presented in Figure 6.1, Figure 6.2, and Figure 6.3. Projected habitat
distributions for each alternative in Year 2050 with 2.0 feet in sea level rise (CCC 2015) are
presented in Figure 6.4, Figure 6.5, and Figure 6.6 while the projected habitat distributions
for each alternative in Year 2100 with 5.5 feet in sea level rise are presented in Figure 6.7,
Figure 6.8, and Figure 6.9 (CCC 2015). The acreages for all habitats in Year 2020, Year
2050, and Year 2100 are summarized in Table 6.1.

6.1

ALTERNATIVE 1 (WILD)

Alternative 1 (Wild) proposes the creation of intertidal mudflat, intertidal low salt marsh, midhigh salt marsh, transitional habitats, and upland habitats within the Campland RFA and De
Anza RFA (Figure 6.1, Figure 6.4 and Figure 6.7). No modification to the KFMR/NWP RFA
would occur with the exception of modifying the Frost parcel to gradients suitable for
transitional habitats and upland habitats (Figure 6.1). Alternative 1 would not modify the
Rose Creek channel from its existing configuration at its confluence with Mission Bay.
Similarly, Alternative 1 (Wild) does not include any filling to create wetland habitats in Mission
Bay outside of the RFAs. This would minimize issues related to the permitting of fill placed in
open water portions of Mission Bay. However, much of the soil excavated to restore/create
wetland habitats on the Campland RFA and De Anza RFA would have to be exported off-site
resulting in impacts to traffic, air quality, and greenhouse gas emissions associated with
construction activities.
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Table 6.1

ReWild Mission Bay Projected Habitat Distributions Under Various Sea
Level Rise Scenarios

HABITAT/RECREATIONAL USE

YEAR 2020

YEAR 2050

YEAR 2100

(NO SLR)

(2.0 FT SLR)

(5.5 FT SLR)

AREA (ACRES)

Alternative 1 (Wild)
Passive and Active Recreation with Appropriate Buffer
Upland
Transitional
Mid-High Salt Marsh
Low Salt Marsh
Mudflat
Subtidal/Open Water
Beach
Total
Habitat Total2
Salt Marsh to Upland Total

96.6
37.1
13.9
58.6
62.4
41.7
134.6
444.9
213.7
172.0

96.6
24.3
12.6
29.4
27.5
89.8
164.7
444.9
183.6
93.8

96.6
9.1
8.0
16.1
12.2
38.8
264.1
444.9
84.2
45.4

143.9
31.9
13.8
59.5
58.5
71.2
66.1
444.9
234.9
163.7

143.9
19.4
12.5
25.7
21.7
100.8
120.9
444.9
180.1
79.3

143.9
6.5
6.7
14.8
12.0
34.7
226.3
444.9
74.7
40.0

Alternative 3 (Wildest)
Passive and Active Recreation with Appropriate Buffer
93.9
Upland
58.1
Transitional
27.6
Mid-High Salt Marsh
65.5
Low Salt Marsh
75.6
Mudflat
87.7
Subtidal/Open Water
35.5
Beach
1.0
Total
444.9
2
Habitat Total
314.5
Salt Marsh to Upland Total
226.8

93.9
31.6
27.0
40.3
34.9
120.2
96.2
0.8
444.9
254.0
133.8

93.9
8.6
10.6
29.9
25.4
42.0
233.9
0.6
444.9
116.5
74.5

Alternative 2 (Wilder)
Passive and Active Recreation with Appropriate Buffer
Upland
Transitional
Mid-High Salt Marsh
Low Salt Marsh
Mudflat
Subtidal/Open Water
Beach
Total
Habitat Total2
Salt Marsh to Upland Total

2

Habitat Total = Sum of Mudflat, Low Salt Marsh, Mid-High Salt Marsh, Transitional, and Upland
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Figure 6.1 Alternative 1 (Wild) – 2020 Habitat Distribution
Everest International Consultants, Inc.
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Figure 6.2 Alternative 2 (Wilder) – 2020 Habitat Distribution
Everest International Consultants, Inc.
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Figure 6.3 Alternative 3 (Wildest) – 2020 Habitat Distribution
Everest International Consultants, Inc.
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Figure 6.4 Alternative 1 (Wild) – 2050 Habitat Distribution
Everest International Consultants, Inc.
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Figure 6.5 Alternative 2 (Wilder) – 2050 Habitat Distribution
Everest International Consultants, Inc.
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Figure 6.6 Alternative 3 (Wildest) – 2050 Habitat Distribution
Everest International Consultants, Inc.
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Figure 6.7 Alternative 1 – Wild (2100 Habitat Distribution)
Everest International Consultants, Inc.
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Figure 6.8 Alternative 2 – Wilder (2100 Habitat Distribution)
Everest International Consultants, Inc.
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Figure 6.9 Alternative 3 – Wildest (2100 Habitat Distribution)
Everest International Consultants, Inc.
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6.1.1

Habitat Distribution for Alternative 1 (Wild) in Year 2020

Alternative 1 (Wild) would result in a distribution of habitats that includes a high proportion of
subtidal habitat and a relatively high proportion of intertidal low salt marsh and mid-high salt
marsh while providing substantial transitional and upland habitats to accommodate projected
sea level rise. The Campland RFA would be converted to intertidal mudflat, intertidal low salt
marsh, and mid-high salt marsh with tidal creek networks. In addition, transitional and
upland habitats would be created to support organisms that utilize such habitats and to
provide sea level rise resiliency. The Olney Street storm drain outlet would be connected to
a tidal creek to improve water quality. The De Anza RFA would be converted to intertidal
mudflat, intertidal low salt marsh, and mid-high salt marsh with tidal creek networks as well
as transitional and upland habitats. The majority of the existing recreational uses would be
retained under this final restoration alternative.
6.1.2

Benefits/Impacts to Wetland Fauna for Alternative 1 (Wild) in Year 2020

In Year 2020 (assumed base year), Alternative 1 (Wild) would be dominated by subtidal
habitat, and to a lesser extent by low salt marsh and mid-high salt marsh (Table 6.1).
Subtidal habitat would support eelgrass beds, which would serve as nurseries to many fish
species and waterfowl, such as brant. Adult fishes would forage on macrobenthic
invertebrates and on other fish in subtidal habitats. Piscivorous birds, such as California least
tern, would forage on small fish. Mudflats would provide an important foraging and loafing
area for shorebirds. Low salt marsh would provide preferred nesting habitat for the statelisted, and federal-listed endangered light-footed Ridgway’s rail. Mid-high salt marsh would
provide nesting and foraging areas for the state-endangered Belding’s savannah sparrow.
Transitional habitat is very rare in southern California due to coastal development. It also
serves as an area that can accommodate future sea level rise as it converts to wetland
habitats. Upland habitat provides many functions and services for a wide variety of plants
and animals. Coastal sage scrub, an upland habitat suitable for restoration as part of ReWild
MB, is the preferred nesting and foraging habitat of the federal-listed threatened coastal
California gnatcatcher. Restoration of coastal sage scrub would help meet the goal and
objective of creating habitat for sensitive species. An additional 45.2 acres of low to medium
density recreation and 51.4 acres of medium to high density recreation would be available for
the public.
The mudflat component of Alternative 1 (Wild) in Year 2020 would be the smallest of the
three final restoration alternatives (Table 6.1). The majority of the mudflat currently exists,
with only a small area of created/restored mudflat associated with the Campland RFA and
De Anza RFA. Thus, Alternative 1 (Wild) in Year 2020 would not significantly improve
habitat for shorebirds and the invertebrates on which they forage. Intertidal low salt marsh
would fall between the Alternative 2 (Wilder) and Alternative 3 (Wildest) in Year 2020 (Table
6.1). Thus, benefits to low salt marsh organisms, including the light-footed Ridgway’s rail,

Everest International Consultants, Inc.

127

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

are intermediate but substantially greater than existing conditions (~46.0 acres of low and
mid-high marsh combined). Like Alternatives 2 and 3, the salt marsh in Alternative 1 (Wild)
would provide high tide refugia for rails with islands of mid-high salt marsh within low salt
marsh. The extent of mid-high salt marsh habitat would be the lowest of the three final
restoration alternatives in Year 2020 (Table 6.1). Thus, benefits to mid-high salt marsh
species, including Belding’s savannah sparrow, would be the lowest of the three final
restoration alternatives, but still substantially greater than existing conditions. Similarly, the
area of transitional habitat would be the lowest of the three final restoration alternatives.
Benefits to transitional habitat organisms would be the least of the three final restoration
alternatives and habitat available to transition to wetland with sea level rise would be the
least of the three final restoration alternatives. Upland habitat area would be intermediate of
the three final restoration alternatives with intermediate benefits to upland species and
intermediate area for conversion to transitional habitats with sea level rise.
6.1.3

Habitat Distribution for Alternative 1 (Wild) in Year 2050

By Year 2050, with 2.0 feet of projected sea level rise, Alternative 1 (Wild) would shift to a
system that would be heavily dominated by subtidal habitat and, to a lesser degree, by
intertidal mudflat (Figure 6.4; Table 6.1). Benefits to fish and other subtidal organisms would
be increased, as would benefits to shorebirds. However, benefits to salt marsh organisms,
such as rails and savannah sparrows, would be diminished by comparison. The high tide
refugia would be retained in Year 2050, although there would be fewer. Intertidal low salt
marsh in Alternative 1 (Wild) in Year 2050 would decrease by more than 50% while mid-high
salt marsh would decrease by nearly 50% compared with Year 2020. Transitional habitat
would decrease from Year 2020 by 1.3 acres which, presumably, would have converted to
salt marsh with sea level rise. Upland habitats would decrease by nearly 13 acres relative to
Year 2020 with the difference having converted to transitional habitat with sea level rise.
6.1.4

Benefits/Impacts to Wetland Fauna for Alternative 1 (Wild) in Year 2050

Fish and other subtidal organisms would benefit from the increase in subtidal habitat relative
to Year 2020. Similarly, shorebirds would benefit from the increase in mudflat habitat.
However, benefits to salt marsh organisms, such as rails and savannah sparrows would be
diminished relative to Year 2020 through the decrease in salt marsh habitats. High tide
refugia for light-footed Ridgway’s rails would be retained in Year 2050, although there would
be fewer than in Year 2020.
6.1.5

Habitat Distribution for Alternative 1 (Wild) in Year 2100

By Year 2100, with 5.5 feet of projected sea level rise, the habitat distribution of Alternative 1
(Wild) would continue to be dominated by subtidal habitat with a coincident loss of mudflat
habitat and intertidal low salt marsh and mid-high salt marsh (Figure 6.7; Table 6.1).
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Subtidal habitat in Year 2100 under Alternative 1 (Wild) would increase by approximately 100
acres compared to Year 2050. Mudflat habitat would be reduced by approximately 50 acres
compared with Year 2050. Low salt marsh would decrease by more than 50% in Year 2100
compared with Year 2050. Mid-high salt marsh would also decrease by approximately 50%
relative to Year 2050. Transitional and upland habitats would be reduced to narrow bands.
6.1.6

Recreational Components for Alternative 1 (Wild)

The public access and recreation plan shown for Alternative 1 (Wild) provides a balance of
opportunities east and west of Rose Creek. As with all of the final restoration alternatives,
“through-trails” intended for higher speed recreational use by both pedestrians and bicyclists
generally follow existing road and path alignments, including the Mike Gotch Bridge. These
multi-use trails would occupy the seam between the primary restoration and primary
recreation areas (Figure 6.10).

Figure 6.10

Multi-use Trail Section

West of Rose Creek, a relatively long pedestrian trail would be created to tie into the existing
bike and pedestrian path located along Pacific Beach Drive. This trail would follow the
upland and transitional habitats ecotone at a 100-ft setback from the restored wetlands
habitat (i.e., mid-high salt marsh between Rose Creek and Olney Street). On the western
side of the trail near Olney Street, an interpretive landform/structure would be constructed to
provide opportunities for people to view the wetlands, observe wildlife, and read educational
information. This viewing and learning area would be graded a bit south of the main trail
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alignment in order to place the visitors on axis with the Olney street drain to the west and a
tidal creek to the east. This promontory between two channels, would allow visitors to get as
close as possible to open water at just over 100-ft from the feature. From there, visitors
would have views and interpretive information of the main freshwater input in the western
restoration area on one side, and an example of the full range of tidal habitats from open
water through upland on the other side. Near the middle of the pedestrian trail, a direct
interpretive path from the Mission Bay High School would cross and connect to the newly
created pedestrian path (Figure 6.1). In addition, an estuarine science center would be
located along Pacific Beach Drive near Noyes Street on the Frost parcel.
While the primary visitor center of this alternative is located east of Rose Creek, two potential
locations for a “Wetland Transect Ramp” to support remote scientific and interpretive
activities are provided, one immediately adjacent to the outflow of Olney Street Drain, and
another adjacent to the fence walk at the southwestern border of the KFMR/NWP. All such
Wetland Transect Ramp locations proposed for all of the final restoration alternatives are
adjacent the main perimeter access trail, and would function both as ramps for launching
shallow-draft watercraft by authorized personnel, and for direct access to tidal creeks for
interpretive use. As the name suggests, these Wetland Transect Ramps will have narrow
bands of habitat from wetland to open water at all tide conditions, providing educational and
citizen science opportunities in close proximity to existing public access trails (Figure 6.11).
Since the Wetland Transect Ramps would not provide the standard 100-ft buffer zone from
wetlands, and to prevent recreational launch directly into sensitive habitats, they would be
gated for use by authorized personnel and docent-led educational groups only.

Figure 6.11
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An exception to these controlled marsh access standards would be a launch site at the
southwestern edge of KFMR/NWP, located adjacent to existing recreational parking and at
the edge of restored wetland area. This location is suitable for both scientific and
recreational kayak access, as water contact by the public already occurs here, and would be
designed to prohibit anything larger than paddle-powered craft from accessing the area.
Both of the launch sites west of Rose Creek are remote from the recommended visitor center
locations under Alternative 1 (Wild), so they include a 500-sf boat house/storage structure, to
house shallow draft watercraft and docent supplies for onsite education programs. Unlike
the visitor center locations, no parking is provided at the Wetland Transect Ramps, so only
official vehicles would be able to access them.
East of Rose Creek, a pedestrian trail would be created that diverges from the existing bike
and pedestrian path located along North Mission Bay Drive. This trail would form a loop
through the upland habitat and transitional maintaining a 100-ft buffer from the restored
wetlands habitat. An elevated platform would be built at the southernmost section of the
loop trail, which would provide opportunities for additional passive recreation and
education. This single learning and viewing area east of Rose Creek would be located as
deep into the restoration area as possible, while maintaining the 100-ft setback from the
edge of the Year 2020 mid-high salt marsh. In addition, a visitor center could be located on
this side of Rose Creek adjacent to the eastern boundary of the De Anza RFA. This
location would provide the greatest distance from the visitor facility to adjacent wildlife
habitat areas. With this location, the bicycle path and pedestrian trail would separate so
that only foot traffic would exist to the south and west of the visitor center. This location
would be at the hub of, and tangent to the circular interpretive trail, so while farther from the
critical habitats of the site than some of the alternative visitor center locations, it would
provide the best location for the interpretive loop trail.
Similar to elements west of Rose Creek, two Wetland Transect Ramp locations are
considered, one with controlled access and one with public recreational access. The
science-focused location is shown at Rose Creek and the Mike Gotch Bridge abutment,
transecting all but mudflat for interpretive activity, and easily accessible from the Science
Facility co-located at the Visitor Center. Again, scientific and docent equipment as well as
shallow draft watercraft could be stored here in the 500-sf structure shown.
The existing bike and pedestrian path would be extended on the southeast corner of the
Study Area to connect with the southern portion of the existing bike and pedestrian path,
thereby providing complete access across the entire site. Common to all the final restoration
alternatives, the protective fencing at the extreme south-west corner of the KFMR/NWP RFA
would be enhanced to be both a barrier to uncontrolled visitor access to sensitive habitat
areas and an interpretive feature (e.g., “Fence Walk”, as depicted in Figure 6.12, or pier).
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Figure 6.12
6.1.7

Fence Walk at KFMR/NWP RFA

Earthwork Estimates for Alternative 1 (Wild)

Alternative 1 (Wild) would involve substantial changes to the RFAs with no changes to the
surrounding open water areas. Approximately 1,310,000 yd3 of soil would be excavated from
the three RFAs and a small portion (110,000 yd3) of this soil of soil would be placed onsite,
yielding a net cut of 1,200,000 yd3 that would have to be exported from the project area
(Table 6.2). This cut and fill imbalance would yield construction related impacts such as
traffic, air quality, and greenhouse gas emissions. Alternative 1 (Wild) would initially yield
163 acres of wetlands habitat (mudflat, low, mid and high salt marshes).
6.1.8

Water Quality Benefits for Alternative 1 (Wild)

Wetlands restoration would improve water quality through three mechanisms. First, restoring
areas that formerly supported human uses to wetlands would improve water quality through
elimination of pollutants associated with those human uses. Second, water flowing into the
wetlands from the Rose Creek watershed would be filtered via natural processes before
reaching the open water areas of Mission Bay, though water quality benefits associated with
this mechanism would be minimal because the fluvial flows through the wetlands would be
too fast for filtration by physical (e.g., soil sedimentation), biological (e.g., nutrient uptake),
and chemical (e.g., oxidation) processes. Third, water within Mission Bay would be filtered
through the wetlands via tidal and wind-driven circulation, which would provide more time for
physical, biological, and chemical processes to improve the quality of the water.
As with all of the final restoration alternatives, Alternative 1 (Wild) would improve water
quality via all three of the mechanisms described above. The 162.7 acres of restored
wetland habitats (mudflat, low salt marsh, mid-high salt marsh) as well as the 13.9 acres of
transitional and 37.1 acres of upland habitats within the Campland RFA and De Anza RFA
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would replace existing human uses at those locations. Some of the water flowing from the
Rose Creek watershed would flow through the restored wetland habitats within the
Campland RFA and De Anza RFA, which would be low enough in elevation to allow
overbank flow before flowing into the open water portion of Mission Bay. The restored
wetland habitats within the Campland RFA and De Anza RFA would filter and process
pollutants from the Bay both during and after storms. Of the three final restoration
alternatives, Alternative 1 (Wild) would provide the lowest improvement in water quality.

6.2
6.2.1

ALTERNATIVE 2 (WILDER)
Habitat Distribution for Alternative 2 (Wilder) in Year 2020

Alternative 2 (Wilder) proposes an intermediate change to existing conditions of the Study
Area compared to Alternative 1 (Wild) and Alternative 3 (Wildest) (Figure 6.2, Figure 6.5, and
Figure 6.8). Under Alternative 2 (Wilder) in Year 2020 the KFMR/NWP RFA would be
reconfigured to include transitional and upland habitat on the Frost Parcel in the same
manner as Alternative 1 (Wild) (Figure 6.2). The Campland RFA would be converted to
intertidal low salt marsh and intertidal mid-high salt marsh with tidal creek networks as well
as transitional and upland habitats. The Rose Creek channel would be extended southward
of its current confluence with Mission Bay by approximately 1,500 feet. The majority of the
De Anza RFA would be retained to provide recreational uses such as low-cost visitor
accommodations with the southern portion of the De Anza RFA converted to intertidal low
salt marsh, intertidal mid-high salt marsh, transitional, and upland habitats. The Campland
RFA would be converted to intertidal mudflat, intertidal low salt marsh, mid-high salt marsh,
transitional, and upland habitats. Storm drain outlets from Noyes Street and Olney Street
would be connected to tidal creeks to improve water quality and provide habitat for fishes,
benthic invertebrates, and birds.
Alternative 2 (Wilder) in Year 2020 proposes restoration/creation of intertidal wetland habitats
outside of the three RFAs. West of the extended Rose Creek channel, approximately 38
acres of intertidal mudflat, intertidal low salt marsh, and intertidal mid-high salt marsh would
be created with soil excavated from the Campland RFA to restore/create wetland habitats
(Figure 6.2). The wetland habitats restored/created west of the extended Rose Creek
channel in Alternative 2 (Wilder) would include salt marsh habitat that would have
proportionally more mid-high salt marsh than low salt marsh. This is intended to provide
greater resiliency to projected sea level rise while reducing excavation volumes and the
associated construction impacts (e.g., traffic, air quality, greenhouse gas emissions
associated with excavation and hauling excavated soil off site). East of Rose Creek,
intertidal mudflat, intertidal low salt marsh, and intertidal mid-high salt marsh would be
restored/created to the west, south, and east of the De Anza RFA. Only a small portion of
De Anza Cove would be filled under Alternative 2 (Wilder).
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Under Alternative 2 (Wilder) in Year 2020, subtidal habitat, a habitat that is common in
Mission Bay, would be a dominant feature at 66.1 acres. Intertidal low salt marsh (58.5
acres) and mid-high salt marsh (59.5 acres) would represent a substantial increase
compared with existing conditions (~46.0 acres low and mid-high marsh combined).
Transitional and upland habitats of Alternative 2 (Wilder) in Year 2020 would be
approximately one half the acreage of such habitats under Alternative 3 (Wildest) in Year
2020 (Table 6.1), due primarily to the increase in area designated as passive and active
recreation with appropriate buffer in Alternative 2 (Wilder). With the inclusion of the majority
of the De Anza RFA, the area of passive and active recreation with appropriate buffer would
increase from 45.2 acres in Alternatives 1 and 42.5 acres in Alternative 3 (Wildest) in Year
2020 to 92.5 acres in Alternative 2 (Wilder) in Year 2020.
6.2.2

Benefits/Impacts to Wetland Fauna for Alternative 2 (Wilder) in Year 2020

The habitats restored/created under Alternative 2 (Wilder) in Year 2020 would provide an
intermediate benefit for plants and animals associated with tidal wetlands. The habitat
distribution would be a more diverse mix of subtidal, intertidal, transitional, and upland
habitats than Alternative 1 (Wild) but a less diverse mix of these habitats than that of
Alternative 3 (Wildest) (Table 6.1). Subtidal and intertidal mudflat habitats, important
components of Alternative 2 (Wilder) in Year 2020, are ecologically valuable, supporting a
suite of species, including fish benthic invertebrates, shorebirds, and other avian species.
Increase in low and mid-high salt marsh habitats would support increased populations of
marsh species, including the light-footed Ridgway’s rail and Belding Savannah sparrow. The
reduction in acreage of transitional and upland habitats would reduce the benefit to plants
and animals that utilize those habitats and reduce the resilience of Alternative 2 (Wilder) to
future sea level rise.
6.2.3

Habitat Distribution for Alternative 2 (Wilder) in Year 2050

With approximately 2.0 feet of sea level rise predicted for Year 2050, the habitat distributions
of Alternative 2 (Wilder) would shift to a system that is even more dominated by subtidal and
intertidal mudflat (Figure 6.5; Table 6.1). Subtidal habitat in Alternative 2 (Wilder) in Year
2050 would nearly double compared with that in Year 2020 while mudflat habitat would
increase by approximately 30 acres. These increases would be coincident with a decrease
in intertidal low salt marsh of approximately 40 acres and a decrease in mid-high salt marsh
of approximately 34 acres (Table 6.1). Area of transitional associated with Alternative 2
(Wilder) in Year 2050 would be reduced by 1.3 acres relative to Year 2020 with transitional
habitat converting to intertidal mid-high salt marsh. Acreage of upland habitat would be
reduced by 12.5 acres with upland converting to transitional.
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6.2.4

Benefits/Impacts to Wetland Fauna for Alternative 2 (Wilder) in Year 2050

The projected increase in subtidal and intertidal mudflat habitats associated with Alternative
2 (Wilder) in Year 2050 would further benefit the species associated with these habitats; i.e.,
fish, invertebrates, shorebirds and other avian species. The reductions in salt marsh habitats
would affect the restored site’s ability to support populations of Ridgway’s rail and Belding’s
savannah sparrow that may have developed in the preceding 30 years. However, the extent
of total salt marsh habitat would still exceed current conditions of approximately 46 acres.
High tide refugia for rails would be retained in Alternative 2 (Wilder) in Year 2050, providing
some protection from terrestrial predators. Reductions in transitional and upland habitats
would likely result in reduced support for species that depend on these habitats and provide
less area for transgression due to future sea level rise.
6.2.5

Habitat Distribution for Alternative 2 (Wilder) in Year 2100

By Year 2100, with 5.5 feet of predicted sea level rise, the habitat distribution of Alternative 2
(Wilder) would be dominated by subtidal habitat with a coincident loss of mudflat habitat and
intertidal low salt marsh and mid-high salt marsh (Figure 6.8; Table 6.1). Subtidal habitat in
Year 2100 under Alternative 2 (Wilder) would increase by approximately 105 acres
compared with Year 2050 (Table 6.1). Mudflat habitat would be reduced by approximately
66 acres and low salt marsh would decrease by nearly 10 acres in Year 2100 compared with
Year 2050. Mid-high salt marsh would further decrease to 14.8 acres in Year 2100.
Transitional and upland habitats would be reduced to very narrow bands.
6.2.6

Benefits/Impacts to Wetland Fauna for Alternative 2 (Wilder) in Year 2100

As stated previously, while increases in subtidal habitat may benefit the organisms that utilize
this habitat (e.g., fish, invertebrates, picivorous birds), the corresponding loss of wetland
habitats reduces the value of these rare habitats to the species that depend on them (e.g.,
rails and savannah sparrows). Reductions in transitional and upland habitats would impact
species that depend on those habitats, as well as the ability of this alternative to
accommodate future sea level rise.
6.2.7

Public Access/Recreation Components for Alternative 2 (Wilder)

The public access and recreation plan shown for Alternative 2 (Wilder) provides a weighted
balance of opportunities east and west of Rose Creek with more opportunities east of Rose
Creek away from the larger natural habitat areas. West of Rose Creek, a relatively short
interpretive (pedestrian) trail would be created to tie into the existing bike and pedestrian
path located along Pacific Beach Drive. This trail would run through the newly restored
upland habitats maintaining at least a 300-ft buffer from the restored wetlands habitat (i.e.,
mid-high salt marsh). A relatively long, narrow interpretive landform/structure would be
constructed to provide opportunities for passive recreation and education. This feature
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would grade the uplands upwards at a 1:20 slope (per ADA requirements) to reach a
significantly higher elevation than is available elsewhere in the site, including the Mike Gotch
Bridge.

Figure 6.13

Interpretive Berm

The interpretive path would be constructed in a way that would allow connection to Mission
Bay High School located to the north. East of Rose Creek, a relatively long bike and
pedestrian path would be created that diverges from the existing bike and pedestrian path
located along North Mission Bay Drive. This path would form a relatively large loop through
the passive and active recreation with appropriate buffer area and upland habitat maintaining
a 100-ft buffer from the restored wetlands habitat. At the southern tip of the loop pedestrian
trail a relatively short, interpretive trail would be constructed out into the restored wetlands,
beginning with a visitor center site at the intersection of what is now De Anza Cove,
recreational use area, and the relatively steep gradient from upland, through transitional to
wetland and open water restoration habitats. Via mostly elevated walks rather than gradelevel trails, the east side interpretive loop would bridge over tidal creek channels to and from
an earthen platform “island.” The surface of this educational activity area would maintain the
former fill depth (currently about +16.0 ft NAVD88) and be contained by sheet piling so that it
forms an island or “plug” within the new wetlands (see Figure 6.14). This access element
would not only provide a visual and historical perspective of this contrasting landscape,
easily accessible from the recreational use areas, but would also provide a vertical surface
against which to mark the change of sea level over time. The interpretive graphic on the
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“island” surface would show markers of historical habitat levels and a basis to index and
track these changes over time as habitat types migrate and sea rises. Ultimately, the “island”
would in fact be surrounded by water, given anticipated sea level rise at the site, and would
be constructed for that eventuality.

Figure 6.14

“Soil Plug”

A visitor center and parking lot are shown in the southwestern portion of De Anza Cove
where the bike and pedestrian path meets the interpretive trail. An estuarine science center
would be located along Pacific Beach Drive near Noyes Street on the Frost parcel. A
primary shallow draft boat launch/Wetland Transect Ramp with controlled access could be
provided at the “cutoff channel” between Rose Creek and the SE wetland complex for
convenient access to all the wetland areas including KFMR/NMP. Additional Wetland
Transect Ramp locations could be provided at the KFMR/NMP fence walk, Olney and High
School drain/tidal creek areas, and at the east abutment of the Mike Gotch bridge for
additional educational program opportunities and convenient access. Those ramps could be
provided with storage structures.
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6.2.8

Earthwork Estimates for Alternative 2 (Wilder)

Alternative 2 (Wilder) would involve substantial changes to the RFAs and a small portion of
the surrounding open water areas. Approximately 810,000 yd3 of soil would be excavated
from the three RFAs and most of this soil would be placed onsite in the upland areas as well
as in the open water areas south of the Campland RFA and within De Anza Cove. A total of
700,000 yd3 of soil would be placed onsite and within the open water areas yielding a net cut
of 110,000 yd3 meaning that cut and fill would not be balanced within the project area (Table
6.2). This cut and fill imbalance within the project area would result in construction related
impacts such as traffic, air quality, and greenhouse gas emissions. Alternative 2 (Wilder)
would yield 189 acres of wetlands habitat (mudflat, low, mid and high marshes).
6.2.9

Water Quality Benefits for Alternative 2 (Wilder)

Alternative 2 (Wilder) would produce a modest benefit to water quality associated with former
human use as a large portion of the De Anza RFA would remain in human use. However, it
is anticipated that such human use would be designed to reduce impacts to water quality
compared with prior human uses via implementation of best management practices (e.g.,
bioswales, catch basin inserts, pesticide/herbicide management, street sweeping, trash
management). The 189.2 acres of restored wetland habitats (mudflat, low salt marsh, midhigh salt marsh) as well as the 13.8 acres of transitional and 31.9 acres of upland habitats
within the Campland RFA, De Anza RFA, and filled open water portions of Mission Bay
would replace existing human uses at those locations. As with Alternative 1 (Wild), some of
the water flowing from the Rose Creek watershed would flow through the restored wetland
habitats within the Campland RFA, De Anza RFA, and filled open water portions of Mission
Bay. The restored wetland habitats within the Campland RFA, De Anza RFA, and filled open
water portions of Mission Bay would filter and process pollutants from the Bay both during
and after storms. Alternative 2 (Wilder) would provide a level of water quality improvement
between Alternative 1 (Wild) and Alternative 3 (Wildest).

6.3

ALTERNATIVE 3 (WILDEST)

Alternative 3 (Wildest) proposes the maximum change to existing conditions of the Study
Area as can be seen in Figure 6.3, Figure 6.6, and Figure 6.9. This alternative emphasizes
restoration/creation of intertidal mudflat, intertidal salt marsh, transitional and upland habitat
within all three RFAs and outside of the three RFAs. Like Alternative 2 (Wilder), Alternative 3
(Wildest) would extend the Rose Creek channel approximately 1,500 feet south of its current
confluence with Mission Bay.
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6.3.1

Habitat Distribution for Alternative 3 (Wildest) in Year 2020

Alternative 3 (Wildest) would result in a distribution of habitats that includes a high proportion
of intertidal low and mid-high salt marsh, while providing substantial transitional and upland
habitats to accommodate projected future sea level rise. The existing wetland habitats of the
KFMR/NWP would be preserved with some modification to the Frost Parcel to include
transitional and upland habitats. The Campland RFA would be converted to low and midhigh salt marsh with tidal creek networks as well as transitional and upland habitats. Existing
storm drains at the end of Noyes Street and Olney Street would be connected to tidal creeks
to provide water quality improvements and habitat for fishes, benthic invertebrates, and birds.
The De Anza RFA would be converted to intertidal low salt marsh and mid-high salt marsh
with tidal creek networks, transitional, and upland habitats.
With Alternative 3 (Wildest), considerable additional intertidal mudflat, intertidal low salt
marsh, mid-high salt marsh, transitional, and upland habitats would be restored/created in
areas outside of the three RFAs. Intertidal mudflat, low salt marsh, and mid-high salt marsh
would be created from fill on both the east and west sides of the extended Rose Creek
channel. The source of the fill would be from the areas excavated within the Campland RFA
and De Anza RFA. Alternative 3 (Wildest) is essentially a balanced project in terms of cut
and fill. All of the soil excavated from the Campland RFA and De Anza RFA to create
wetland habitats would be used to create/restore wetland habitats onsite, thereby eliminating
the need to haul soil offsite. This would result in reduced costs and environmental impacts
(e.g., traffic and greenhouse gas emissions) associated with Alternatives 1 and 2.
Approximately 26 acres of mudflats and 18 acres of intertidal salt marsh would be created
west of Rose Creek and south of the Campland RFA. An additional 26 acres of mudflat and
24 acres of intertidal salt marsh would be created east of Rose Creek, south of the De Anza
RFA and in De Anza Cove. De Anza Cove would be filled to provide water quality
improvement through the creation of low salt marsh, mid-high salt marsh, transitional, and
upland habitats. Storm drain outlets would be connected to tidal creeks for additional water
quality improvement and to provide habitat for wetland invertebrates, fish, and birds. The
majority of the existing recreational uses would be retained under Alternative 3 (Wildest),
with passive and active recreation with appropriate buffer located adjacent to restored upland
habitat located north of the De Anza RFA and the filled De Anza Cove. A small beach would
be constructed to partially compensate for the loss of existing beach associated with filling of
De Anza Cove.
The habitats created/restored under Alternative 3 (Wildest) in Year 2020 provide the
maximum benefit for plants and animals associated with tidal wetlands of the three
restoration alternatives. The habitat distribution is a diverse, balanced mixture of subtidal,
intertidal, transitional, and upland habitats.
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6.3.2

Benefits/Impacts to Wetland Fauna for Alternative 3 (Wildest) in Year 2020

In Year 2020, Alternative 3 (Wildest) would provide the greatest extent of restored/created
low marsh of the three restoration alternatives (Table 6.1). It is designed to provide islands
of mid-high salt marsh within the low salt marsh that serve as high tide refugia for the lightfooted Ridgway’s rail, allowing them to remain above water during high tides while avoiding
the terrestrial predators that would inhabit the upland fringes. Mid-high salt marsh would
provide nesting and foraging areas for the state-endangered Belding’s savannah sparrow.
Alternative 3 (Wildest) in Year 2020 would provide the maximum expansion of mid-high salt
marsh habitat of the three alternatives. Alternative 3 (Wildest) in Year 2020 would provide
the second largest extent of transitional habitat of the three alternatives. Alternative 3
(Wildest) in Year 2020 would also provide the largest area of upland habitat of the three
restoration alternatives.
The proposed increase in intertidal mudflat associated with Alternative 3 (Wildest) in Year
2020 would benefit the invertebrate and shorebird populations typical of these habitats. The
extensive low and mid-high salt marsh associated with Alternative 3 (Wildest) would provide
nesting and foraging areas for the light-footed Ridgway’s rail and state-endangered Belding’s
Savannah sparrow. As stated above, Alternative 3 (Wildest) is designed to include islands of
mid-high salt marsh within the low salt marsh to serve as high tide refugia for rails providing
them with protection from terrestrial predators. The most extensive expansion of transitional
and upland habitats of the three alternatives in Year 2020 is associated with Alternative 3
(Wildest) and it would benefit those species associated with these habitats, including,
potentially, the threatened coastal California gnatcatcher, as well as provide resiliency to
future sea level rise.
6.3.3

Habitat Distribution for Alternative 3 (Wildest) in Year 2050

By Year 2050, with 2.0 feet of projected sea level rise, the habitat distribution of Alternative 3
(Wildest) shifts to one that is dominated by mudflat coincident with the loss of low salt marsh
(Figure 6.6). Mid-high marsh would occupy areas that were formerly transitional habitat and
transitional habitat would shift up slope to areas that were formerly upland. The passive and
active recreation with appropriate buffer area would remain unchanged due to the relatively
high elevations. The beach at the filled De Anza Cove would be reduced slightly in Year
2050.
The greatest changes in habitat distribution in Alternative 3 (Wildest) by Year 2050 would be
the increase in subtidal habitat and mudflat habitat. Subtidal habitat would nearly triple in
area in Year 2050. Mudflat habitat would increase by 32.5 acres in Year 2050 relative to
Year 2020. Low salt marsh in Year 2050 would be less than one half the area in Year 2020.
Unlike Alternative 2 (Wilder), the high tide refugia would no longer exist in Year 2050.
Alternative 3 (Wildest) in Year 2050 will include approximately one third less area of mid-high
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salt marsh relative to that in Year 2020. Transitional habitat would decrease very slightly
relative to Year 2020. Upland habitat would decrease by approximately 50% in Year 2050.
6.3.4

Benefits/Impacts to Wetland Fauna for Alternative 3 (Wildest) in Year 2050

Nearly tripling the amount of subtidal habitat relative to Year 2020 would benefit the benthic
invertebrates, fishes and birds that exploit this habitat. The increase in mudflat habitat would
benefit the benthic invertebrates and shorebirds associated with this habitat. It is unlikely
that a greater than 50% reduction of low salt marsh in Year 2050 would be able to support
the population of light-footed Ridgway’s rail that can be supported in Year 2020. Additionally,
loss of high tide refugia would likely result in the rails being forced into upland fringes during
periods of extreme high tide where they would be exposed to terrestrial predators. Like the
Ridgway’s rail, the population of Belding’s savannah sparrow would be expected to decline
relative to that in Year 2020 due to losses of mid-high salt marsh. The slight reduction in
transitional habitat would provide similar benefits to the organisms that exploit this habitat in
Year 2020 and provide additional area for conversion to wetland with future sea level rise. A
decrease of approximately 50% of upland habitat would likely affect the organisms that are
associated with this habitat, including, potentially, the coastal California gnatcatcher.
6.3.5

Habitat Distribution for Alternative 3 (Wildest) in Year 2100

By Year 2100, with 5.5 feet of projected sea level rise, the habitat distribution of Alternative 3
(Wildest) would be dominated by subtidal habitat with a coincident loss of mudflat habitat
(Figure 6.9; Table 6.1). Subtidal habitat in Year 2100 would more than double in area
compared with Year 2050 and increase nearly seven-fold relative to Year 2020. Mudflat
habitat would decrease by nearly 80 acres compared with Year 2050. Low salt marsh would
decrease by approximately 10 acres in Year 2100 compared with Year 2050. Similarly, midhigh salt marsh would decrease by approximately 10 acres relative to Year 2050.
Transitional and upland habitats would be reduced to narrow bands.
6.3.6

Benefits/Impacts to Wetland Fauna for Alternative 3 (Wildest) in Year 2100

A decline in approximately 10 acres of low salt marsh relative to Year 2020 would potentially
result in an attendant decline in the populations of Ridgway’s rails and other low marshdependent species. A similar decline of 10 acres of mid-high salt marsh would likely result in
negative effects on Belding’s savannah sparrow and other mid-high salt marsh species.
Loss of transitional and upland habitats would likely result in attendant impacts to species
that depend on those habitats and the ability of this alternative in Year 2100 to accommodate
future sea level rise.
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6.3.7

Public Access/Recreational Components for Alternative 3 (Wildest)

The public access and recreation plan shown for Alternative 3 (Wildest) provides a highly
skewed balance of opportunities east and west of Rose Creek with most opportunities east of
Rose Creek away from the more natural habitat areas to the east of Rose Creek. West of
Rose Creek, an interpretive (pedestrian) trail would be created off the existing bike and
pedestrian path located along Pacific Beach Drive. This spur trail would run through the
newly restored upland and transitional habitats maintaining a 100-ft buffer from the restored
wetlands habitat (i.e., mid-high salt marsh). Two at-grade overlook nodes would be
constructed along this path to provide opportunities for passive recreation and education.
Given its connection to Mission Bay High School and its cul-de-sac, rather than loop
alignment, this route would be expected to support primarily educational and interpretive
uses.
East of Rose Creek, a pedestrian trail would be created just off of the existing bike and
pedestrian path located along North Mission Bay Drive. This trail would form a relatively
large, circular loop through the upland habitat and transitional of the De Anza RFA
maintaining a 100-ft buffer from the restored wetlands habitat. At the southern tip of the
circular loop pedestrian trail an interpretive landform would be constructed, perhaps similar to
the “Soil Plug” feature of Alternative 2 (Wilder), providing additional passive recreation and
educational opportunities. An estuarine science center would be located along Pacific Beach
Drive near Noyes Street on the Frost parcel. A visitor center and parking lot would be
located in one of three locations as shown in Figure 6.3. Locations 2 and 3 both provide a
direct relationship with tidal creeks. Located at the edge of both the recreational areas and
the freshwater inlets, these locations would unavoidably be within the 100-ft wetland
setbacks. Therefore, these locations would provide a unique opportunity to interpret this full
range of wetland ecotones, and demonstrate the gradients of the wetland habitats in a highly
managed way, like a wetland arboretum. Wetland Transect Ramp is proposed for each of
these locations to take advantage of these gradients for both educational and monitoring
access by authorized personnel. Because of the slope through the relatively steep gradient
from upland through to subtidal zones, a kind of wetland amphitheater would be created.
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Figure 6.15

Wetland Amphitheater Example

At the tidal creek locations, the visitor center would be the starting point for an interpretive
pier, elevated above grade in anticipation of sea level rise and habitat migration, and
terminated with an overlook deck Figure 6.16. A short, sandy beach would be constructed in
the southeast corner of the project site and would be designated for beach-related human
recreation activities compatible with nearby wildlife habitat.

Figure 6.16

Everest International Consultants, Inc.
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6.3.8

Earthwork Estimates for Alternative 3 (Wildest)

Alternative 3 (Wildest) would involve substantial changes to the RFAs and a large portion of
the surrounding open water areas. Approximately 1,140,000 yd3 of soil would be excavated
from the three RFAs and all of this soil would be placed onsite in the upland areas as well as
in the open water areas south of the Campland RFA and within De Anza Cove. A total of
1,140,000 yd3 of soil would be placed onsite and within the open water areas yielding a net of
zero meaning that cut and fill would be balanced within the project area (Table 6.2). This
represents the largest volume of earthwork among the three alternatives and moving this
volume of soil from the excavation sites to the disposal sites could have large environmental
impacts associated with truck traffic, air quality, greenhouse gas emissions, and marine
vessel traffic. However, balancing cut and fill within the project area by placing the
excavated soil within the open water areas (De Anza Cove, offshore and south of Campland,
south of De Anza Point) would reduce these impacts. Alternative 3 (Wildest) would yield 229
acres of wetlands habitat (mudflat, low, mid and high marshes).
6.3.9

Water Quality Benefits for Alternative 3 (Wildest)

Alternative 3 (Wildest) would produce a large benefit to water quality due to the large area of
human use that would be converted to wildlife habitat, thereby reducing the pollutants
associated with those human uses. The 228.8 acres of restored wetland habitats (mudflat,
low salt marsh, mid-high salt marsh) as well as the 27.6 acres of transitional and 58.1 acres
of upland habitats within the Campland RFA, De Anza RFA, and filled open water portions of
Mission Bay would replace existing human uses at those locations. As with Alternative 1
(Wild) and Alternative 2 (Wilder), some of the water flowing from the Rose Creek watershed
would flow through the restored wetland habitats within the Campland RFA, De Anza RFA,
and filled open water portions of Mission Bay and De Anza Cove. The restored wetland
habitats within the Campland RFA, De Anza RFA, and filled open water portions of Mission
Bay and De Anza Cove would filter and process pollutants from the Bay both during and after
storms. Of the three final restoration alternatives, Alternative 3 (Wildest) would provide the
greatest level of water quality improvement.

6.4

POTENTIAL MODIFICATIONS TO THE KFMR/NWP

Restoration activities developed for the KFMR/NWP RFA are presented in this section,
separate from restoration activities developed for the Campland RFA and De Anza RFA as
well as separate from the three restoration alternatives, reflecting the unique nature of the
KFMR/NWP as an existing wetlands system and component of the UC reserve system. The
KFMR/NWP restoration activities are being presented apart from the other two RFAs and
three restoration alternatives to make it clear that these activities could be pursued under any
of the three restoration alternatives regardless of the restoration activities developed in the
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other two RFAs. Moreover, these restoration activities could be pursued as stand-alone
projects conducted before, during, or after implementation of restoration activities for the
other two RFAs. The restoration activities identified for the KFMR/NWP include, but are not
limited to, improving hydrology, removing invasive plant species, and restoring the Frost
Parcel. The locations of these activities are illustrated in Figure 6.17 and presented in more
detail below.
6.4.1

Hydrological Improvements

Several areas of the KFMP/NWP have been identified for improvement of water circulation.
These include improved circulation at the Noyes Street and Olney Street storm drain outfalls,
improved circulation in vicinity of the abandoned sewer berm, and improved tidal circulation
in the upper salt marsh portion of the site. These proposed hydrological improvements are
depicted in Figure 6.17 by numbers 1, 2, 5, 7 10, and 11.
Currently, the Noyes Street storm drain outfall is below the marsh surface, which results in
freshwater ponding that facilitates anaerobic conditions and promotes mosquito breeding.
To address this issue, the outfall could be repositioned to a higher elevation to alleviate these
problems. This project may be implemented by the City of San Diego Capital Improvements
Planning Project and, thus, may not be included in the next phase of restoration planning and
design for ReWild MB.
At the Olney Street storm drain, the elevation of the outlet from the existing sewer-interceptor
sump does not allow the flow to hydrologically connect with the vegetated marsh surface. To
address this issue, the sump could be repositioned and/or the channel/surrounding ground
elevations could be altered to improve hydrologic connectivity.
The sewer berm located within the KFMP/NWP causes ponding that facilitates mosquito
breeding and eutrophication. To address this issue, additional channels could be excavated
through the sewer berm and/or connected to existing, nearby channels to promote increased
circulation.
Researchers from UCSD have documented a decline in high salt marsh health in the
KFMP/NWP (Isabelle Kay, pers. comm.). Suggested remedies could include improving
circulation through excavation of small tidal creeks, adding sediment if it is determined that
the marsh elevation is too low, or connecting the Olney Street and Noyes Street outfalls to
this area to promote flushing and sediment delivery.
Additional hydrologic modifications that could be pursued to address existing circulation
issues could include redesign and reconfiguration of the Crown Point Mitigation Site (NWP)
to improve water circulation and salt marsh habitat health. In addition, restoration activities
focused on preventing sand from being carried by waves and currents from Crown Point into
the marsh (see Figure 6.17 number 10) could be analyzed and implemented if feasible.
Everest International Consultants, Inc.

145

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

KFMR/NWP Restoration
Measures
5
1

2

6
3

3

2
7

4

1

4
5

9
6
7
8
8
12
10

9
10

11
11
12

Improve Noyes Street
Outfall
Improve circulation at
sewer berm
Clean up asphalt and
restore vegetation
Remove exotics and restore
vegetation
Improve Olney Street
Outfall
Restore Frost Parcel
Improve circulation in midhigh salt marsh via minor
grading
Move fence up the slope
and restore vegetation
Restore slope south of CPV
Implement sand
management
Restore Crown Point
Mitigation Site
Control exotics

Image: Google Earth Pro

Figure 6.17 KFMR/NWP Restoration Measures

Everest International Consultants, Inc.

146

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

6.4.2

Removal and Control of Invasive Plant Species

Restoration activities to remove and control invasive plant species are depicted by number 3,
4, 8 and 9 in Figure 6.17. These activities include the following:
•

Remove asphalt-contaminated substrate in the high saltmarsh, transitional, and
upland immediately southeast of the UCSD education trailer and restore the area to
appropriate native habitats.

•

Remove Brazilian pepper (Schinus mollis) in the transitional and upland habitats in
the KFMP/NWP immediately east of the Crown Point Villas condominiums. Restore
the area with appropriate vegetation to provide foraging, nesting, and high tide refugia
for light-footed Ridgway’s rails and other species. Control and remove invasive
species (e.g., Emex spinosa) on the sandy mound inside the Crown Point Mitigation
Site and revegetate with appropriate dune species.

•

Move the fence at the base of the slope of Crown Point Drive and revegetate with
appropriate native species.

•

Restore the slope immediately to the south of the Crown Point Villas by removing
non-native invasive plants and revegetating with species in adjacent native habitats.

6.4.3

Restore Frost Parcel

The Frost Parcel could be restored as transitional and upland habitats to provide a buffer
from Pacific Beach Drive and to serve as an area that can transition to wetland habitats with
future sea level rise. Thus, while conceptual in nature, restoration of the Frost Parcel could
be considered part of the ReWild MB alternatives “as-is” (Number 6 in Figure 6.17) or
additional planning work could be done in the future to implement Frost Parcel restoration as
a separate, standalone project.
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7 TIDAL HYDRAULICS, FLUVIAL HYDRAULICS, AND SEA-LEVEL RISE
ANALYSIS
7.1

APPROACH

Restoration design requires an understanding of the water levels and water velocities that
occur throughout the restoration area (i.e., RFAs), Rose Creek, and Mission Bay associated
with tidal exchange (i.e., no fluvial input). The water level variation is important in
understanding the distribution of intertidal wetlands habitats that will form under the proposed
grading for each final restoration alternative. For example, a coastal wetland that has a full
tide range (i.e., tide water level range equal to ocean tide water level range) will have a
different habitat distribution than a coastal wetland that has a muted tide range (i.e., tide range
less than ocean tide range) if the ground elevations are the same. Understanding the tidal
response of a coastal wetland is important for determining the site grading since the tide
range, ground elevation, and habitat distribution are interconnected. The tidal water velocities
through the tidal channels and across the marsh plain can lead to erosion or sedimentation
that may impact the performance of the habitats for the final restoration alternatives. In
addition, changes to the tidal water velocities in areas outside the RFAs associated with the
final restoration alternatives need to be evaluated to assess whether adverse impacts (e.g.,
erosion/scour) might occur in these areas due to project implementation.
Flood hydrologists and engineers typically look at two types of flooding – regional and
local. Regional floods are those caused by flows from rivers, streams, and creeks such as
Rose Creek. Typically, regional flooding is addressed by regional entities (e.g., County,
State, Federal). Restoration activities have the potential to affect regional flooding through
changes in ground elevations (e.g., excavating and filling) and flow paths (e.g.,
adding/changing channels, culverts, berms, levees) so the final restoration alternatives need
to be analyzed to determine the effects, if any, of the restoration activities on regional
flooding. Local floods are caused by precipitation falling over local drainages such as the
area in the immediate vicinity of Rose Creek. This local flooding is caused primarily by local
rainfall runoff flows backing up in the City storm drain system. Typically, local flooding is
addressed by local jurisdictions (e.g., City). Restoration activities within the RFAs are not
expected to have substantial impacts on local flooding so local flooding was not analyzed in
the feasibility study.
A hydrodynamic model was used to analyze tidal and fluvial water levels and water velocities
within Mission Bay, Rose Creek, and restoration focus areas under existing conditions and
with the final restoration alternatives. The two-dimensional hydrodynamic model known as
TUFLOW was used to conduct the tidal and fluvial hydraulic analyses. TUFLOW is a finite
difference model designed for tidal and fluvial hydraulics in rivers, estuaries, coastal bays,
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floodplains, and urban areas. The model domain and the locations of boundary conditions
for fluvial flow and tide are shown in Figure 7.1. The model domain includes the three RFAs,
Mission Bay, and the tidally-influenced portion of Rose Creek downstream of Garnet Avenue
Bridge. The bathymetry and topographic data discussed under Section 2.4 (Bathymetry and
Topography) were used to set up the model grid shown in Figure 7.1. The portion of the
model grid within the ReWild MB Project Study Area under existing conditions is depicted in
Figure 7.2. The model grid for Alternatives 1 (Wild), 2 (Wilder), and 3 (Wildest) was
generated with the proposed habitat elevation ranges for the restoration alternatives
superimposed on the grid of existing conditions. The model simulated
topography/bathymetry of the restoration alternatives within the Project Study Area are
shown in Figure 7.3, Figure 7.4 and Figure 7.5.
Modeling was conducted to analyze the tides and fluvial floods. In addition, modeling was
conducted for both tidal hydraulics and fluvial hydraulics in Year 2100 to assess the impact of
sea-level rise on these two processes and to evaluate future coastal hazards. It should be
noted that changes in habitat distributions associated with SLR are presented in Section 6.
The modeling results are presented below for the tidal hydraulics, fluvial hydraulics, and sealevel rise analysis. Finally, a summary of the analyses is provided at the end of this section.

7.2

TIDAL HYDRAULICS

Tidal water levels for Mission Bay were established for the National Oceanic and
Atmospheric Administration (NOAA) La Jolla station (9410230) located at Scripps Pier. Tidal
datums for the National Tidal Datum Epoch (NTDE) of 1983 – 2001 are summarized in Table
7.1. Tidal water levels are mixed semidiurnal, with two daily highs and two daily lows.
Table 7.1

Tidal Datums for La Jolla, CA

TIDAL DATUM

ELEVATION
(FT, NAVD88)

Highest Observed Water Level (11/25/15)

7.62

Mean Higher High Water (MHHW)

5.13

Mean High Water (MHW)

4.41

Mean Tide Level (MTL)

2.56

Mean Sea Level (MSL)

2.54

Mean Low Water (MLW)

0.71

North American Vertical Datum of 1988 (NAVD)

0.00

Mean Lower Low Water (MLLW)

-0.19

Lowest Observed Water Level (12/17/33)

-3.06
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Topography/
Bathymetry
(ft, NAVD)

Rose Creek Boundary

Tecolote
Creek
Boundary

Tidal
Boundary

Note: Topography/Bathymetry for Existing Conditions shown. See Figures 7.3 to 7.5 for
topography/bathymetry for the Restoration Alternatives.
ReWild MB Project Study Area

Figure 7.1

Model Domain and Boundary Condition Locations
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Topography/
Bathymetry
(ft, NAVD)

ReWild MB Project Study Area

Figure 7.2
Everest International Consultants, Inc.

Model Simulated Topography/Bathymetry for Existing Conditions
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Topography/
Bathymetry
(ft, NAVD)

ReWild MB Project Study Area

Figure 7.3
Everest International Consultants, Inc.

Model Simulated Topography/Bathymetry for Alternative 1 (Wild)
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Topography/
Bathymetry
(ft, NAVD)

ReWild MB Project Study Area

Figure 7.4
Everest International Consultants, Inc.

Model Simulated Topography/Bathymetry for Alternative 2 (Wilder)
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Topography/
Bathymetry
(ft, NAVD)

ReWild MB Project Study Area

Figure 7.5
Everest International Consultants, Inc.

Model Simulated Topography/Bathymetry for Alternative 3 (Wildest)
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Water Level (ft, NAVD)

The tidal hydraulics analysis was based on ocean spring tide conditions extracted from a 32hour period in November 2016 as illustrated in Figure 7.6. In the figure, the ocean spring tide
is compared to the tidal datums that correspond to mean tides, illustrating the larger tidal
range associated with spring tides, which occur during new moon and full moon conditions.
The first nine hours were used to initiate the model, which is shown by the tide levels prior to
time 0. The tidal water levels and tidal velocities were evaluated over the remaining 23
hours, which included two daily high waters and two daily low waters.

Time (Hours)

Figure 7.6

Spring Tide for Tidal Hydrodynamic Analysis

The tidal hydraulic modeling results are presented below by geography. The results within
Mission Bay are presented first followed by the results for the RFAs, collectively referred to
as the restoration area below.
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7.2.1

Mission Bay

Tidal water level model predictions were reviewed to verify that the model represents field
conditions within a level of accuracy adequate for conceptual plan development. Water
levels outside of the Bay representing ocean conditions were compared with water levels in
the Bay. Comparisons were made to verify that there is little to no muting between the ocean
(La Jolla, Scripps Pier) and Mission Bay caused by width and/or depth constrictions within
the entrance channel or interior channels. Existing water levels at four locations are
compared in Figure 7.7. Water levels at the Bay entrance (location as shown by the blue
circle in the upper panel) are compared with water levels at three locations in the restoration
area, as shown by the yellow circles in the upper panel. Comparisons of water levels show
that the model predicts essentially no tidal muting between the mouth of Mission Bay (blue
circle) and the interior of Mission Bay near the project site (yellow circles). In addition, the
model results indicate essentially no muting from Mission Bay (yellow circles) to the
restoration area (orange triangle). These results are expected based on the relatively wide
and deep channels within Mission Bay that provide very little friction to flow between the
ocean and Mission Bay. Based on these results, no additional tidal hydrodynamics analysis
was conducted for the final restoration alternatives since the results would show essentially
no tidal muting between the interior of Mission Bay (yellow circles) and the restoration area.
This finding (i.e., little to no muting) is further supported by the elevation gradient of the
existing tidal wetland habitats located within KFMR/NWP, which is adjacent to the restoration
area.
Peak tidal velocities in Mission Bay were compared between existing conditions and the final
restoration alternatives when tides are entering the Bay (flood tides) and when tides are
exiting the Bay (ebb tides). These peak tidal velocities in Mission Bay were compared
between existing conditions and the final restoration alternatives. Tidal velocities in Mission
Bay at peak flood tide are shown in Figure 7.8. Overall, the highest tidal velocities occur
near the Bay entrance. The peak flood tide velocities under the final restoration alternatives
are similar to those under existing conditions. Peak ebb tide velocities in Mission Bay are
compared in Figure 7.9. The peak ebb tide velocities are generally higher than the peak
flood tide velocities. Under the final restoration alternatives, the peak ebb tide velocities
remain consistent with those under existing conditions. To better illustrate the differences in
tidal velocities, the changes in tidal velocities for the final restoration alternatives compared
with existing conditions are provided in Figure 7.10. The results indicate that the final
restoration alternatives would not substantially change tidal velocities in Mission Bay (<0.4
ft/sec).
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Figure 7.7

Existing Tidal Water Levels in Mission Bay
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Figure 7.8
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Proposed restoration area

Tidal Velocities in Mission Bay at Peak Flood Tide
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Figure 7.9
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Proposed restoration area

Tidal Velocities in Mission Bay at Peak Ebb Tide
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Peak Flood Tide Velocity
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Figure 7.10

Proposed restoration area

Change in Tidal Velocities in Mission Bay
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7.2.2

Restoration Area

To assess the changes in tidal velocity within the restoration area under existing conditions
and the final restoration alternatives “zoomed in” images of the results in the study area
(within the area outlined in white) were prepared as shown in Figure 7.11 and Figure 7.12.
The range in tidal velocities (range in colors in the figures) under the final restoration
alternatives would be similar to existing conditions under both flood tide and ebb tide
conditions with results varying from 0 to 1 ft/s. The tidal velocities within the small tidal
channels for all three final restoration alternatives would be relatively low indicating little
potential for erosion. The results show that mudflat area between the KFMR and Campland
RFA would have relatively high (yellow and red colors) tidal velocities under ebb tide
conditions for Alternative 2 (Wilder) and Alternative 3 (Wildest). Likewise, under Alternative 3
(Wildest) the channel located to the east that connects the restored area to the Bay would
have high tidal velocities under ebb tide conditions. The implication of these small areas with
relatively higher tidal velocities is that some minor erosion of these channels may occur.
This could be addressed through modifications (e.g., widening and/or deepening) of these
channels as part of restoration plan refinement conducted during future phases of project
development.
Changes in tidal velocities under the restoration alternatives are highlighted in Figure 7.13.
The images on the left side of the figure show the changes in the peak flood tide velocity
between existing conditions and the final restoration alternatives, while images on the right
side of the figure show changes in the peak ebb tide velocity. As can be seen in the figure,
overall Alternative 1 (Wild) would result in the least amount of changes in tidal velocities, and
Alternative 2 (Wilder) and Alternative 3 (Wildest) would result in similar amount of changes.
Tidal velocities would increase along the north edge of Fiesta Island under all three final
restoration alternatives with the least increases occurring under Alternative 1 (Wild), and
more increases under Alternative 2 (Wilder) and Alternative 3 (Wildest). However, this
increase in tidal velocity (0.2 ft/s to 0.4 ft/s) would not be large enough to yield substantial
increases in erosion. Modifications to the final restoration alternatives could be made as part
of future project development to address this potential impact.
Figure 7.14 compares tidal velocities at the mouth (end) of Rose Creek across the final
restoration alternatives. The comparison location is shown by the orange triangle in the
upper panel of Figure 7.7. The peak tidal velocity under Alternative 2 (Wilder) would be
similar to the peak tidal velocity under existing conditions. The peak tidal velocity under
Alternative 1 (Wild) and Alternative 3 (Wildest) would be similar to one another and lower
than the peak tidal velocity under existing conditions. These results indicate that
implementation of any of the final restoration alternatives would not be expected to increase
peak tidal velocities at the mouth of Rose Creek.
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Velocity (ft/s)

Existing Conditions

Alternative 1 (Wild)

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.11
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Proposed restoration area

Tidal Velocities in Restoration Area at Peak Flood Tide
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Figure 7.12
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Proposed restoration area

Tidal Velocities in Restoration Area at Peak Ebb Tide
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Change in Tidal Velocities in Restoration Area
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Time (Hours)

Figure 7.14

7.3

Comparison of Tidal Velocities at Mouth of Rose Creek

FLUVIAL HYDRAULICS

A fluvial flood hydraulics analysis was conducted to assess water levels and water velocities
during a 100-year flood event. This was done using fluvial inputs from Rose Creek and
Tecolote Creek obtained from prior fluvial flood hydraulic analyses as indicated below.
-

100-year flood hydrograph for Rose Creek from a hydraulic assessment of the lower
portion of Rose Creek (Chang 2005).
Peak flow of 12,000 cfs corresponding to the FEMA 100-year peak flow at the mouth
of Rose Creek (FEMA 2016).
100-year flood hydrograph for Tecolote Creek developed previously for a flood impact
analysis of a proposed wetland at the mouth of Tecolote Creek (Everest 2002).
100-year flood hydrograph based on the San Diego Hydrology Manual with a peak
flow rate of 4,900 cfs.
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These 100-year flood hydrographs were simulated with mean tide conditions as shown in the
top panel Figure 7.15. The flood peak was specified to coincide with MHHW in order to
evaluate the high flood water levels. The fluvial hydrodynamic modeling results are
presented below by geography. The results within Mission Bay are presented first followed
by the results for the RFAs, collectively referred to as the restoration area.
7.3.1

Mission Bay

The water levels and water velocities under existing conditions for the 100-year flood are
shown in Figure 7.15, with the timing of the tide and 100-year flow from Rose Creek shown in
the top panel. Water levels at the end of Rose Creek (location as depicted by the orange
triangle in Figure 7.7) and in the restoration area (location as depicted by the middle yellow
dot in Figure 7.7) are compared in the middle panel. The figure shows that water levels
during the 100-year flood are similar to tide elevations in the restoration area, indicating that
the flood flow dissipates quickly into Mission Bay. This is similar to how the water level
increase associated with the flow of a household garden hose into a swimming pool would
dissipate in magnitude with distance from the end of the garden hose across the swimming
pool. The noticeable water level difference occurs at low tide when the flood water levels are
slightly higher than the ocean tide at the end of Rose Creek, while the water levels in the
restoration area remain similar to the tide elevations, another indication that flood flow
dissipates quickly into Mission Bay. The corresponding flood velocities from this simulation
are shown in the lower panel of Figure 7.15. Higher flood water velocities occur at the mouth
of Rose Creek than within the restoration area under existing conditions.
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Figure 7.15

100-Year Flood Modeling Results Under Existing Conditions
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To illustrate the differences in the timing of peak flood velocities, flood velocities in Mission
Bay at peak flow (time 24hr) and low tide (time 29hr) are shown in Figure 7.16 and Figure
7.17, respectively. At peak flow, flood flows from Rose Creek result in high velocities that
extend from Rose Creek through the restoration area and out into the Bay. Under the final
restoration alternatives, maximum flood velocities do not extend as far into Mission Bay as
under existing conditions. At low tide, flood velocities are generally lower than at peak flow
within Mission Bay in the immediate vicinity of Rose Creek and Tecolote Creek. However,
flood velocities are generally higher than at peak flow within the main navigation channel and
entrance channel to Mission Bay.
Since the timing of the peak velocity varies (e.g., could occur at peak flow, low tide, or a
different time), flood velocities were evaluated based on the maximum flood velocities that
occur throughout the time period modeled rather than at a particular point in time (e.g., at
peak flow). The overall maximum flood velocities under the 100-yr flood within the Bay are
shown in Figure 7.18. The results show that maximum flood velocities for the 100-yr flood
under the final restoration alternatives would be similar to the maximum flood velocities for
existing conditions with some reductions in the area of high flood velocities seemingly
apparent under the restored conditions for all three final restoration alternatives.
To better understand the differences in flood velocities between existing conditions and the
final restoration alternatives, the changes in 100-yr maximum flood velocities under the final
restoration alternatives are shown in Figure 7.19. The results in this figure confirm the
finding from above that flood velocities are generally lower than existing conditions for all
three final restoration alternatives as indicated by the prevalence of blue and green colors
indicating velocity reductions. However, the results also reveal some areas where flood
velocities would increase as indicated in the figure with yellow and red colors. The greatest
changes in the maximum flood velocities occur from the end of Rose Creek and into the Bay
along the west side of Fiesta Island and this increase is most prevalent under Alternative 1
(Wild) and least prevalent under Alternative 3 (Wildest). The results also show velocity
increases (red color) of 2 ft/s or more within some of the small tidal channels for all three final
restoration alternatives. None of these velocity increases are expected to cause substantial
erosion; however, additional modification of the restoration alternatives might be needed in
the future to reduce this impact if the level of increase is deemed unacceptable.
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Existing Conditions

Alternative 1 – Wild

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.16
Everest International Consultants, Inc.

Proposed restoration area

100-Year Flood Velocities in Mission Bay at Peak Flow
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Existing Conditions

Alternative 1 – Wild

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.17
Everest International Consultants, Inc.

Proposed restoration area

100-Year Flood Velocities in Mission Bay at Low Tide
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Existing Conditions

Alternative 1 – Wild

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.18
Everest International Consultants, Inc.

Proposed restoration area

100-Year Maximum Flood Velocities in Mission Bay
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ReWild MB Project Study Area

Alternative 1 (Wild)

Proposed restoration area

Alternative 2 (Wilder)

Alternative 3 (Wildest)

Note: ReWild MB Project Study Area outlined in white.

Figure 7.19
Everest International Consultants, Inc.

Change in 100-Year Maximum Flood Velocities in Mission Bay
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7.3.2

Restoration Area

The 100-year maximum flood velocities in the restoration area are shown in Figure 7.20 and
the changes from existing conditions for the three final restoration alternatives are shown in
Figure 7.21. The range in flood velocities for the final restoration alternatives is similar to the
range in flood velocities under existing conditions varying from 0 ft/s to approximately 10 ft/s,
although the area over which higher (green to red colors in Figure 7.20) flood velocities occur
is not as extensive under the final restoration alternatives. The flood velocities would
dissipate more quickly upon entering Mission Bay for the final restoration alternatives
compared to existing conditions and the Rose Creek flood flows follow a more westerly path
for the final restoration alternatives compared to existing conditions. These changes are due
to modifications of Rose Creek (e.g., levee removal) and the RFAs (e.g., lowering ground
elevation within Campland RFA and De Anza RFA).
As a result of the modifications associated with the final restoration alternatives, some of the
flood flows would be diverted into the new tidal channels, thereby resulting in some
decreases in flood velocities elsewhere compared with existing conditions. As illustrated in
Figure 7.22, the flood velocities at the end of Rose Creek would be lower for all three final
restoration alternatives compared to existing conditions. Alternative 1 (Wild) would provide
the smallest reduction in peak flood velocity while Alternative 2 (Wilder) would provide the
largest reduction.
The extents of flood water for the 100-yr flood under existing conditions and the final
restoration alternatives are shown in Figure 7.23. Under the final restoration alternatives, the
extent of flooding would increase compared to existing conditions with flood waters reaching
into the low elevation portions of the restoration area (e.g., coastal salt marsh habitat
restored via excavation of high ground). However, there would be no additional expansion of
flooding in areas outside the restoration area and flood water levels would be similar under
existing conditions and the final restoration alternatives. In other words, the extent of
flooding area would increase under the final restoration alternatives but that increase would
be limited to the restored habitat areas.
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Existing Conditions

Alternative 1 (Wild)

Alternative 2 (Wilder)

Alternative 3 (Wildest)

Note: ReWild MB Project Study Area outlined in white.

Figure 7.20
Everest International Consultants, Inc.

100-Year Maximum Flood Velocities in Restoration Area
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Alternative 1 (Wild)

ReWild MB Project Study Area
Proposed restoration area

Alternative 2 (Wilder)

Alternative 3 (Wildest)

Note: ReWild MB Project Study Area outlined in white.

Figure 7.21
Everest International Consultants, Inc.

Change in 100-Year Maximum Flood Velocities in Restoration Area
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Figure 7.22

Comparison of 100-Year Flood Velocities at End of Rose Creek
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Existing Conditions

Alternative 1 (Wild)

Alternative 2 (Wilder)

Alternative 3 (Wildest)

`
ReWild MB Project Study Area

Figure 7.23
Everest International Consultants, Inc.

Proposed restoration area

Flood Extent

100-Year Flood Extent in Restoration Area
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7.4

SEA-LEVEL RISE ANALYSIS

A sea level rise (SLR) analysis was conducted to evaluate tidal hydraulics and fluvial flooding
in the future as sea levels rise. The SLR analysis was done by increasing the water levels
used to conduct the baseline (Year 2020) tidal hydrodynamics and fluvial flood analyses
presented in Sections 7.2 and 7.3. In accordance with the 2015 CCC SLR Policy Guidance,
the maximum SLR projection for Year 2100 of 5.5 ft was used for the analysis. This increase
in sea level was added to the tidal water level time series to provide a projected tidal series in
Year 2100 with SLR. The results of the tidal hydraulics and fluvial flood analysis with the
incorporation of this SLR projection are presented below.
7.4.1

Tidal Hydraulics

Tidal water levels in the restoration area under existing conditions and for the final restoration
alternatives under spring tide conditions with SLR in Year 2100 are shown in Figure 7.24. As
expected the tidal water levels in Year 2100 are higher than the tidal water levels in Year
2020 owing to the increase in ocean water levels due to SLR. As with the results for Year
2020, the results in Year 2100 do not show any muting in the restoration area under existing
conditions or for the final restoration alternatives.
A time series of tidal velocities at the end of Rose Creek for the spring tide plus Year 2100
SLR is presented in Figure 7.25. The spring tidal velocities with SLR range from 0 ft/s to just
over 0.2 ft/s. The tidal velocities in Year 2100 with SLR under the final restoration
alternatives would be less than the tidal velocities in Year 2020 which ranged from 0 ft/s to
just over 0.6 ft/s.
Spatial plots of the tidal velocities for the spring tide with SLR are shown in Figure 7.26 and
Figure 7.27 for the peak flood tide and peak ebb tide, respectively. The results show that the
range in tidal velocity is similar for existing conditions and the final restoration alternatives
with values from 0 ft/s to 0.8 ft/s. The impact of the final restoration alternatives on tidal
velocities would be even lower in Year 2100 with SLR than in Year 2020 without SLR. In
effect, the increased water levels (hence deeper water) within Mission Bay and the
restoration area result in lower tidal velocities that effectively reduce the differences between
the final restoration alternatives and existing conditions. This effect also means that the tidal
velocities would be lower for existing conditions and the final restoration alternatives in Year
2100 with SLR compared to Year 2020 without SLR.
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Figure 7.24

Figure 7.25

Spring Tidal Water Levels in the Restoration Area with SLR in Year 2100

Spring Tidal Velocities at End of Rose Creek with SLR in Year 2100
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Velocity (ft/s)

Existing Conditions

Alternative 1 (Wild)

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.26

Proposed restoration area

Tidal Velocities in Restoration Area at Peak Flood Tide with SLR in Year 2100
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Velocity (ft/s)

Existing Conditions

Alternative 1 (Wild)

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.27

Proposed restoration area

Tidal Velocities in Restoration Area at Peak Ebb Tide with SLR in Year 2100
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7.4.2

Fluvial Flood Hydraulics

For the fluvial flood analysis with SLR, the 100-year floods were simulated with the same
mean tide used for the flood modeling runs conducted in Year 2020 that were presented
previously; however, the SLR projection of 5.5 ft was added to represent conditions in Year
2100. This future tide condition and the flood hydrographs for Rose Creek and Tecolote
Creek are shown in the upper panel of Figure 7.28, along with the flood water level results
under existing conditions and the final restoration alternatives. Similar to the results in Year
2020, water levels at the end of Rose Creek in Year 2100 with SLR would be similar to the
ocean tide indicating that flood water levels are dissipated through the restoration area under
both existing conditions and final restoration alternatives. Time series comparisons of the
100-yr flood velocities at the end of Rose Creek are provided in the lower panel of Figure
7.28. The flood velocities at the end of Rose Creek would be lower for all three final
restoration alternatives compared to existing conditions. Alternative 1 (Wild) would provide
the smallest reduction in peak flood velocity while Alternative 2 (Wilder) and Alternative 3
(Wildest) would provide similar but larger reduction, which is a slight change from Year 2020
where the results indicated that Alternative 2 (Wilder) would provide the largest reduction.
Spatial plots of the 100-year maximum flood velocities in Year 2100 with SLR in the
restoration area are provided in Figure 7.29. The results show that the range in flood
velocities in Year 2100 would still be similar under existing conditions and the final
restoration alternatives like Year 2020 with values from 0 ft/s to 10 ft/s. The impact of the
final restoration alternatives on flood velocities would be even lower in Year 2100 with SLR
than in Year 2020 without SLR. In effect, the increased water levels (hence deeper water)
within Mission Bay and the restoration area result in lower flood velocities that effectively
reduce the differences between the final restoration alternatives and existing conditions.
This effect also means that the flood velocities would be lower for existing conditions and the
final restoration alternatives in Year 2100 with SLR compared to Year 2020 without SLR.
Under the final restoration alternatives, the extent and alignment of the high flood velocities
would differ from existing conditions. The high flood velocities do not extend as far into
Mission Bay and the alignment of the flood flows would be shifted to the west. Like the
results presented above for Year 2020, these changes projected to occur in Year 2100 with
SLR are attributed to the modifications to Rose Creek (e.g., levee removal) and the RFAs
(e.g., ground lowering via excavation).
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Figure 7.28

Comparison of 100-Year Flood Velocities at End of Rose Creek with SLR
in Year 2100
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Existing Conditions

Alternative 1 (Wild)

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.29

Proposed restoration area

100-Year Maximum Flood Velocities in Restoration Area with SLR in Year 2100

Everest International Consultants, Inc.

184

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

The extent of the 100-yr flood in Year 2100 with SLR is shown in Figure 7.30. Under
Alternative 1 (Wild), flood water levels would extend into the upland areas in the Campland
RFA and De Anza RFA flooding the proposed pedestrian paths. The flood extent under
Alternative 2 (Wilder) would be similar to the flood extent under existing conditions with the
maximum water level extending farther into the restored habitat areas. For Alternative 3
(Wildest), the maximum water level would extend through the habitat areas into the upland
areas in both the Campland RFA and De Anza RFA. In general, in Year 2100 with SLR the
100-yr flood would flood the habitat areas of the final restoration alternatives, while the flood
extent outside the restoration area would be similar under existing conditions and final
restoration alternatives.
It should be noted that the results above represent flooding during an extreme event (100-yr
flood) as opposed to persistent inundation associated with higher water levels due to SLR.
Coastal wetland habitats will tend to transform in response to changes in persistent
inundation levels with mudflat, low salt marsh, mid salt marsh, and high salt marsh
transforming to subtidal, mudflat, and low salt marsh habitats as sea level rises.
Consequently, although these results show that all the habitat areas (KFMR/NWP and
restored habitats) would be flooded during these extreme events the habitats would not be
destroyed as such wetland habitats typically recover shortly after such extreme events.
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Existing Conditions

Alternative 1 (Wild)

Alternative 2 (Wilder)

Alternative 3 (Wildest)

ReWild MB Project Study Area

Figure 7.30
Everest International Consultants, Inc.

Proposed restoration area

Flood Extent

100-Year Flood Extent in Restoration Area with SLR in Year 2100
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7.5

SUMMARY

Existing conditions and the three final restoration alternatives were analyzed using a suite of
techniques to evaluate tidal water levels, tidal velocities, fluvial flood water levels, and fluvial
flood velocities throughout Mission Bay and within the restoration area. Potential impacts
associated with the final restoration alternatives were assessed by comparing water levels
and velocities for those alternatives to existing conditions and to each other. The results of
the tidal hydraulics, fluvial hydraulics, and sea-level rise analyses indicate that tidal and flood
velocities would be generally lower under the final restoration alternatives compared to
existing conditions with some exceptions. The tidal velocities within the marsh plain portions
of the restoration area and newly created tidal channels would generally not be enough to
result in erosion with a few exceptions. The highest tidal velocities would occur at the ends
of the tidal channels, where there would be a transition from intertidal to subtidal habitats.
These areas should be investigated in more detail in the future as the restoration alternatives
are refined through the project development process. Modifications (e.g., channel widening
and/or deepening) can be made to reduce any impacts related to erosion to levels deemed
suitable in the future.
Fluvial flood modeling results revealed that flood water levels would not be impacted
adversely by the final restoration alternatives. The alignment of the flood flows from Rose
Creek would be modified under the final restoration alternatives, but the overall peak flood
velocities would be reduced. In addition, the spatial extent of the 100-yr peak flood velocities
would be reduced under the final restoration alternatives.
In general, in Year 2100 with SLR the 100-yr flood would flood the habitat areas of the final
restoration alternatives, while the flood extent outside the restoration area would be similar
under existing conditions and final restoration alternatives. In Year 2100 with SLR, the
higher tidal water levels and flood water levels would cause an increase in flood extent in the
study area, when compared with the extent of tidal and flood water levels under current sea
level. The SLR model result of a 100-year flood event shows that under the existing
conditions (without project), flooding would extend into the upland areas in the Campland
RFA and De Anza RFA flooding the proposed pedestrian paths. For the final restoration
alternatives, while the 100-year flood extent in Year 2100 with SLR increases when
compared with that under no SLR condition, the flood extent increase is mostly confined
within the restoration area. The higher water levels experienced in the future with SLR would
result in lower tidal velocities and flood velocities throughout most of the area, when
compared with velocities experienced under current sea level because of the deeper water
conditions associated with the higher ocean water levels.
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8 IMPLEMENTATION COST ESTIMATES
8.1

OVERVIEW

Implementation cost estimates were prepared for each of the three final restoration
alternatives. Implementation costs include costs related to construction as well as costs
related to environmental review, permitting, and final design/engineering. Construction
quantities were estimated for the various construction work elements (e.g., earthwork, utility
relocation, planting) using several tools: AutoCAD was used to estimate earthwork (e.g., soil
cut & fill) volumes while the quantities for other construction work elements were developed
using AutoCAD (e.g., utility/road lengths) and GIS (e.g., planting areas). In addition, some
construction work elements were assigned allowances such as the mobilization and
demobilization of construction equipment and materials to the project site. In addition to
preparing construction cost estimates, the construction quantities were also used to help
evaluate the potential environmental impacts associated with project construction (e.g., soil
haul volumes used to estimate truck trips).
Upon completion of the construction quantity estimates, unit cost estimates were assembled
for the various construction work elements (e.g., soil excavation & hauling, demolition,
clearing & grubbing). These unit cost estimates were developed from experience on similar
projects within southern California using past project costs, construction manuals (e.g.,
Mean’s), and engineering/ecological judgment. For lump sum elements, set dollar amounts
(e.g., $10,000) or percent allowances (e.g., % of total estimated construction cost) were used
in place of unit cost estimates.
The construction quantity estimates and construction unit cost estimates/lump sum
allowances were used to develop line item cost estimates for each construction work
element. The line item cost estimates were then summed to arrive at the total estimated
construction cost. The implementation costs not associated with construction work were
estimated as percentages of the total construction cost.
More detailed information regarding the construction quantities, construction cost estimates,
and other components of the implementation costs is presented below.

8.2

CONSTRUCTION QUANTITIES

Implementation of the final restoration alternatives would involve the creation/restoration of
several habitat types (e.g., intertidal, subtidal, transitional, upland) and restoration features
(e.g., Rose Creek modification, subtidal channel network, public access trails) common to all
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three final restoration alternatives. Earthwork (grading) of the existing topography and
landforms would be required to create/restore these habitat types and prepare these various
restoration features. An understanding of the disposition of the soil involved in the grading of
the restored areas is necessary to develop construction quantity estimates and associated
construction unit cost estimates for each of the final restoration alternatives.
The estimated volumes of soil of the three final restoration alternatives to be excavated (cut)
and backfilled (fill) are summarized in Table 8.1. Net volume of soil is the difference between
the cut and fill volumes; a negative value indicates a need for soil export (i.e., disposed offsite) while a positive value indicates a need for soil import (i.e., soil to be brought into the
project from outside source). A zero value indicates a balanced cut and fill, without the need
for soil to be exported or imported.
Table 8.1

Estimated Quantities of Earthwork in Cubic Yards

ALT. 1 - WILD

ALT. 2 - WILDER

ALT 3 - WILDEST

Cut

1,310,000

810,000

1,140,000

Fill

110,000

700,000

1,140,000

Net

-1,200,000

-110,000

0

It can be seen that both Alternative 1 (Wild) and Alternative 3 (Wildest) require excavation of
more than 1 million cubic yards. However, Alternative 1 (Wild) requires the least backfilling,
thus the net soil export for Alternative 1 (Wild) is more than 1 million cubic yards, by far the
most significant net soil export for any of the final restoration alternatives. By contrast,
Alternative 3 (Wildest) requires the most backfilling such that there is an overall balance of
earthwork within the project. Alternative 2 (Wilder) has the least cut volume, and an
intermediate volume of fill, yielding a small volume of net cut that needs to be exported.
Soil excavated within the project site would either be reused onsite or hauled offsite for
beneficial use and/or disposal at a suitable location. Given the relatively high ground
elevations across the project site and the relatively low ground elevations needed to restore
the site to wetland habitats and wetland-associated habitats, some of the excavated soil
would likely have to be taken offsite for beneficial use and/or disposal. For the purpose of
preparing the construction cost estimate, placement of soil excavated from the three RFAs
into open water areas of Mission Bay (e.g., De Anza Cove) would be considered “onsite”
beneficial use (habitat restoration/creation) placement. Other potential beneficial uses would
include beach nourishment for suitable sands and wetlands cover for suitable silty clays. Soil
disposal options would include truck hauling to a suitable landfill and barge hauling to the Los
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Angeles 5 Ocean Dredged Material Disposal Site (LA-5 ODMDS) located off the coast of
Point Loma.
Information regarding the quality and associated quantity of excavated soil is necessary to
determine the volume of soil that can be beneficially used or disposed of at a given site.
There is insufficient data available regarding the quality and associated quantity of soils
within the three RFAs to develop a detailed soil disposition plan. Based on a cursory review
of the historical site conditions related to past land uses and the soils information presented
in Section 2.10, it does not appear likely that high levels of contamination would be found in
the site soils. The surface soils would likely contain low to moderate levels of contaminants
associated with the predominant onsite past land uses (e.g., road runoff, pesticides,
herbicides, pet waste, wastewater leaks) at Campland and De Anza. To address the
potential for soil contamination across a portion of the site it was assumed that a portion of
the excavated soils would contain low to moderate levels of contamination that would require
disposal at an approved upland landfill. Consequently, two, unit cost estimates were
developed with one based on an assumption of clean soil and one based on an assumption
of low to moderately contaminated soil. A soil sampling, testing, and analysis program would
be needed in the future to develop a soil disposition plan for the final restoration alternatives
as the project advances into preliminary design and environmental review. At that time, the
construction cost estimates should be updated to reflect the nature of the soil sampled
across the project site.

8.3

IMPLEMENTATION COST ESTIMATES

The construction line item costs, non-construction related implementation costs, and total
costs for the three final restoration alternatives are presented in Tables 8.2 to 8.4. More
detailed information for the implementation costs is located in Appendix H. All of the
construction unit costs are presented in 2017 dollars. In cases where older unit costs were
used, the older unit costs were converted to 2017 dollars using the construction work inflation
multipliers found in the Engineering News Record (ENR) periodical.
A review of the implementation cost estimates reveals that the greatest portion (16% to 41%)
of the total implementation costs would be related to earthwork (soil excavation, hauling, and
beneficial use/disposal). The next two greatest cost components are general site preparation
and public access/recreation facilities ranging from 18% to 29% and 7% to 15%,
respectively. A contingency was included in each cost estimate to cover construction costs
related to field conditions that differ substantially from what was envisioned at the time of
construction cost estimate preparation. A relatively high value of 30% was selected given
the lack of data for site conditions on and under the project site. As more data and
information are collected/assembled as part of future project development, the contingency
should be reduced to help refine the range in construction costs.
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Table 8.2

Construction Cost Estimate for Alternative 1 (Wild)

ITEM DESCRIPTION

COST BY DISPOSAL APPROACH
LA-5 DISPOSAL

UPLAND DISPOSAL

Construction Costs
Mobilization/Demobilization

$1,170,000

$2,500,000

General Site Work

$17,820,000

$17,820,000

Earthwork

$40,520,000

$34,240,000

Planting

$3,240,000

$3,240,000

Public Access and Recreation Facilities

$7,090,000

$7,090,000

Construction Cost without Contingencies

$69,840,000

$64,890,000

Contingencies

$20,950,000

$19,470,000

Construction Cost with Contingencies

$90,790,000

$84,360,000

$2,000,000

$2,000,000

$500,000

$500,000

$93,290,000

$86,860,000

Technical Studies & Preliminary Engineering Design

$1,750,000

$1,750,000

Environmental Review (CEQA & NEPA)

$1,250,000

$1,250,000

Final Engineering Design & Permitting

$1,500,000

$1,500,000

Total Allowances for Other Implementation Costs

$4,500,000

$4,500,000

$95,790,000

$91,360,000

Construction Management
Environmental Monitoring During Construction
Total Construction Costs
Allowances for Other Implementation Costs

Total Implementation Costs
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Table 8.3

Construction Cost Estimate for Alternative 2 (Wilder)

ITEM DESCRIPTION

COST BY DISPOSAL APPROACH
LA-5 DISPOSAL

UPLAND DISPOSAL

Construction Costs
Mobilization/Demobilization

$1,170,000

$1,160,000

$11,650,000

$11,650,000

Earthwork

$7,540,000

$7,380,000

Planting

$2,980,000

$2,980,000

Public Access and Recreation Facilities

$6,970,000

$6,970,000

$30,310,000

$30,140,000

$9,090,000

$9,040,000

$39,400,000

$39,180,000

$2,000,000

$2,000,000

$500,000

$500,000

$41,900,000

$41,680,000

Technical Studies & Preliminary Engineering Design

$1,750,000

$1,750,000

Environmental Review (CEQA & NEPA)

$1,250,000

$1,250,000

Final Engineering Design & Permitting

$1,500,000

$1,500,000

Total Allowances for Other Implementation Costs

$4,500,000

$4,500,000

$46,400,000

$46,180,000

General Site Work

Construction Cost without Contingencies
Contingencies
Construction Cost with Contingencies
Construction Management
Environmental Monitoring During Construction
Total Construction Costs
Allowances for Other Implementation Costs

Total Implementation Costs
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Table 8.4

Construction Cost Estimate for Alternative 3 (Wildest)

ITEM DESCRIPTION

ON-SITE DISPOSAL
APPROACH

Construction Costs
Mobilization/Demobilization

$1,640,000

General Site Work

$17,840,000

Earthwork

$10,250,000

Planting

$4,870,000

Public Access and Recreation Facilities

$8,160,000

Construction Cost without Contingencies

$42,760,000

Contingencies

$12,830,000

Construction Cost with Contingencies

$55,590,000

Construction Management
Environmental Monitoring During Construction
Total Construction Costs

$2,000,000
$500,000
$58,090,000

Allowances for Other Implementation Costs
Technical Studies & Preliminary Engineering Design

$1,750,000

Environmental Review (CEQA & NEPA)

$1,250,000

Final Engineering Design & Permitting

$1,500,000

Total Allowances for Other Implementation Costs

$4,500,000

Total Implementation Costs

$62,590,000

Percent allocation for mobilization/demobilization was 4% of the construction costs, which
was developed from experience with similar southern California restoration projects (e.g.,
Bolsa Chica Wetlands, Chula Vista Wildlife Reserve, and South San Diego Bay Western Salt
Ponds). Based on such past project experience, allowances for construction management,
environmental monitoring during construction were estimated as $2 million and $0.5 million
respectively. Other implementation cost allowances including technical studies & preliminary
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engineering design, environmental review (CEQA & NEPA) and final engineering design &
permitting were estimated as $1.75 million, $1.25 million and $1.50 million respectively.
A summary of the implementation cost estimates for the three final restoration alternatives is
presented in Table 8.5. The first and second rows below the headings are total
implementation costs respectively with and without costs of providing public access (e.g.,
paths) and recreational facilities (e.g., boat launch, visitor center, estuarine science center,
interpretive landforms or structures). The habitat areas estimated for the three final
restoration alternatives under Year 2020 and future sea-level rise scenarios are presented in
the table for reference.
Table 8.5

Summary of Implementation Cost Estimates (in 2017 Million of Dollars)

ALTERNATIVE 1 (WILD)

ALTERNATIVE 2 (WILDER)

ITEM
LA-5

DISPOSAL

UPLAND
DISPOSAL

ON-SITE
DISPOSAL
APPROACH

91.4

46.4

46.2

62.6

81.3

36.5

36.2

51.0

DISPOSAL

UPLAND
DISPOSAL

Total Cost ($Million) *

97.8

Total Habitat Restoration
Cost ($Million) **

87.7

Habitat Area
(acres)

ALTERNATIVE 3
(WILDEST)

LA-5

Year 2020

214

235

315

Year 2050

184

180

254

Year 2100

84

75

117

Notes
* Includes public access and recreation Facilities costs.
** Excludes public access and recreation facilities costs.

The total implementation cost for Alternative 1 (Wild) was estimated at between $91.4 million
and $97.8 million in 2017 dollars. The implementation costs attributed to habitat restoration
(excluding the costs of public access and recreation facilities) was estimated at between
$81.3 million and $87.7 million. The total implementation cost for Alternative 2 (Wilder) was
estimated at $46.2 million to $46.4 million in 2017 dollars. The implementation costs
attributed to habitat restoration (excluding the costs of public access and recreation facilities)
was estimated at between 36.2 million and $36.5 million). The total implementation cost for
Alternative 3 (Wildest) was estimated at $62.6 million in 2017 dollars. The implementation
costs attributed to habitat restoration (excluding the costs of public access and recreation
facilities) was estimated at $51.0 million.
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A comparison of the costs across the three final restoration alternatives reveals that the
Wildest Alternative would have the second lowest estimated implementation cost. This
seems counterintuitive because this alternative would involve restoration over the largest
area (i.e., footprint) suggesting that it would have the highest implementation cost of the
three final restoration alternatives. However, the disposition of excavated soil under the
Wildest Alternative is the reason for the lower cost. The excavated soil would be used
beneficially within Mission Bay to create estuarine habitats by filling deeper water areas
within De Anza Cove and offshore of the Campland RFA. The haul distance associated with
this beneficial use is substantially lower than hauling the excavated soil across City streets to
an upland landfill or hauling the excavated soil via barge to LA-5 ODMDS.
Using the total habitat restoration costs presented in the second row of Table 8.5,
implementation unit costs were estimated and compared among the three final restoration
alternatives. The values are presented in Table 8.6. In the table, Items 3, 5, and 7 are
restoration unit costs per acre developed based on the total costs listed under Item 1, which
exclude construction costs of public access and recreation facilities. The first set of
restoration unit cost (Item 3) is the total habitat restoration implementation cost (Item 1)
divided by the total acreage of wetland habitat (mudflat, low, mid and high salt marshes) as
well as transitional and upland habitats in Year 2020 (post-construction). The second and
third sets of unit costs (Items 5 and 7) are restoration unit costs per acre of wetland habitat,
which excludes transitional and upland habitats. The unit costs in Item 5 include the existing
wetland in the KFMR/NWPA, while the unit costs in Item 7 exclude the existing wetland in the
KFMR/NWPA.
The total habitat area of Alternative 1 (Wild) is 214 acres. Alternative 1 (Wild) would yield
163 acres of wetlands habitat (mudflat, low, mid and high salt marshes), 82 acres of which
would be restored wetland habitat. The restoration unit cost per wetland habitat was
estimated at $0.50 million to $0.54 million per acre. The restoration unit cost for the 82 acres
of restored wetlands habitat was estimated at $0.99 million to $1.07 million per acre.
The total habitat area of Alternative 2 (Wilder) is 235 acres. Alternative 2 (Wilder) would
yield 189 acres of wetlands habitat (mudflat, low, mid and high marshes), 108 acres of which
would be restored wetland habitat. The restoration unit cost per wetland habitat was
estimated at $0.19 million per acre. The restoration unit cost for the 108 acres of restored
wetlands habitat was estimated at $0.33 million to $0.34 million per acre.
The total habitat area of Alternative 3 (Wildest) is 315 acres. Alternative 3 (Wildest) would
yield 229 acres of wetlands habitat (mudflat, low, mid and high marshes), 148 acres of which
would be restored wetland habitat. The restoration unit cost per wetland habitat was
estimated at $0.22 million per acre. The restoration unit cost for the 148 acres of restored
wetlands habitat was estimated at $0.35 million per acre.
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Table 8.6

Comparison of Implementation Unit Costs (in 2017 Million of
Dollars/Acre)

ITEM *

ALTERNATIVE 1
(WILD)

ALTERNATIVE 2
(WILDER)

LA-5

UPLAND
LA-5
UPLAND
DISPOSAL DISPOSAL DISPOSAL DISPOSAL

ALTERNATIVE 3
(WILDEST)
ON-SITE
DISPOSAL
APPROACH

1. Total Habitat Restoration Cost
($Million)

87.7

81.3

36.5

36.2

51.0

2. Total Habitat Acreage

214

214

235

235

315

3. Restoration Unit Cost
($million/Acre of habitat)

0.41

0.38

0.16

0.15

0.16

4. Wetland Habitat Acreage

163

163

189

189

229

5. Restoration Unit Cost
($million/Acre of wetland habitat)

0.54

0.50

0.19

0.19

0.22

82

82

108

108

148

6. Restored Wetland Habitat Acreage

7. Restoration Unit Cost
1.07
0.99
0.34
0.33
0.35
($million/Acre of wetland restored)
* Notes by Item Number
1. Excludes public access and recreation facilities costs.
2. Acreage of mudflat, low, mid and high salt marshes, transitional, uplands, including existing habitats
at KFMR/NWP
3. Item 1 Cost divided by Item 2 Acreage.
4. Acreage of mudflat, low, mid and high salt marshes, including existing wetland in KFMR/NWP.
5. Item 1 Cost divided by Item 4 Acreage.
6. Acreage of mudflat, low, mid and high salt marshes, excluding existing wetland in KFMR/NWP.
7. Item 1 Cost divided by Item 6 Acreage.

Analysis of the cost estimates presented above reveals that Alternative 1 (Wild) would cost
the most to implement while Alternative 2 (Wilder) would cost the least to implement. This
ranking remains unchanged when looking at both the restoration unit cost per wetland habitat
and restoration unit cost per restored wetlands habitat. However, it is worth noting that the
differences between the restoration unit costs for Alternative 2 (Wilder) and Alternative 3
(Wildest) are very small indicating that Alternative 3 (Wildest) becomes a much better
“value.” Another way to view this information is that it is almost equally cost-effective to
achieve 315 acres of total habitat area under Alternative 3 (Wildest) as it is to achieve 235
acres of total habitat area under Alternative 2 (Wilder).
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9 FINAL RESTORATION ALTERNATIVES EVALUATION
Each of the three final restoration alternatives was evaluated to determine the potential to
meet the ReWild Project goals and objectives following construction, which was assumed to
be in Year 2020. Under each of the final restoration alternatives there are trade-offs that
must be acknowledged and accepted. These trade-offs may include, but are not limited to:
•

trade-offs regarding existing habitats that may be impacted compared to areas of
similar or other habitats that can be restored or enhanced;

•

trade-offs regarding balancing of earth work (cut and fill) onsite as compared to
hauling excavated materials offsite;

•

trade-offs regarding habitat distributions immediately following construction and in
the future with sea-level rise (e.g., 5.5 feet of projected rise in mean sea level in Year
2100); and

•

trade-offs between project goals and objectives (e.g., confining restoration to the
Restoration Focus Areas (RFAs) may avoid impacts to existing open waters of
Mission Bay but may not achieve the water quality improvement goal); and

•

trade-offs between providing visitor access to a full range of habitats and providing
adequate setbacks from sensitive habitats now and in the future with sea-level rise.

The intent of the evaluation presented in this section is to inform the reader of these potential
trade-offs through descriptions of the biological and physical factors that relate to project
goals and objectives. Each factor is measured using a quantifiable metric, where possible,
and a justification of each factor is presented in the following discussion. At the end of the
discussion of each factor, a brief summary of its expression under each alternative is
provided.

9.1

GOAL 1

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 determining how each alternative may achieve Goal 1 is size. The
larger the estuarine habitat area restored/created, the greater the ecosystem’s overall
functions and services. For example, the larger the area of low salt marsh restored, the
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greater the support for the light-footed Ridgway’s rail; the greater the area of active water
filtration and water quality improvement; the greater the resistance to erosion from waves;
and the greater the vegetated area that can sequester carbon. Achievement of Goal 1 is
also affected by the relative distribution of habitats in each alternative. In general, an
alternative that has a balance of estuarine, transitional, and upland habitats would provide
maximum ecosystem services in Year 2020 and Year 2100. Other metrics for determining
achievement of Goal 1 include metrics of functionality, such as water quality improvements,
preserve design, and habitat connectivity. These are presented later in this section.
Given that the area of the restoration is the primary determinant for achievement of Goal 1,
Alternative 3 (Wildest) most effectively meets this goal in Year 2020. Alternative 3 (Wildest)
would provide the largest area of intertidal mudflat, intertidal low and mid-high salt marsh,
and transitional and upland habitats of all the final restoration alternatives in Year 2020 while
minimizing subtidal habitat (Table 6.1 and Table 9.1). The distribution of restored/created
habitats under Alternative 3 (Wildest) in Year 2020 is illustrated in Figure 9.1.

1.0

Alternative 3 (Wildest) 2020
Upland
35.5

58.1

Transitional
Mid-High Salt Marsh
27.6

87.7

65.5

Low Salt Marsh
Mudflat
Subtidal/Open Water

75.6

Beach

Values in acres

Figure 9.1
9.1.1

Habitat Distribution Under Alternative 3 (Wildest) in Year 2020

Comparison of Habitat Distributions of the Final Restoration Alternatives in
Year 2020

The intertidal habitats of Alternative 3 (Wildest) would provide the greatest level of support
for fish and wildlife species, including sensitive native plants and animals in Year 2020. By
filling De Anza Cove and portions of Mission Bay south of Rose Creek, Alternative 3
(Wildest) would provide the greatest area of vegetated salt marsh, which acts to filter trash,
debris, nutrients, heavy metals, and other pollutants, thereby imparting the greatest level of
water quality improvement of the three final restoration alternatives in Year 2020. With the
greatest area devoted to vegetated salt marsh (Table 6.1), Alternative 3 (Wildest) would
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achieve the greatest stabilization of bay shoreline in Year 2020. By maximizing the area of
transitional and upland habitats, Alternative 3 (Wildest) would provide the largest area for
accommodation of sea level rise and, when combined with the areas of vegetated salt
marsh, the largest area that would function to sequester carbon. Additionally, Alternative 3
(Wildest) would result in earthwork that is essentially balanced on site with the material that
would be excavated to restore/create habitats within the RFAs used to create estuarine
habitats outside of the RFAs within open water areas of Mission Bay. This alternative would
eliminate the need for trucking or shipping large quantities of material offsite and the
associated cost to dispose in a land fill as well as reduce associated impacts to air quality,
noise, and traffic in this portion of Pacific Beach. While Alternative 3 (Wildest) would achieve
this balanced earthwork at a commensurate loss of existing open water and the plants and
animals associated with those habitats, there is no scarcity of open water habitat in Mission
Bay now or in the projected future. Thus, it could be argued that a common resource would
be sacrificed to restore a rare, extremely productive resource now and in the future.
By comparison, Alternative 2 (Wilder) would generally provide more ecosystem functions and
values than Alternative 1 (Wild) but less than Alternative 3 (Wildest) in Year 2020. The
acreages of intertidal low, mid-high salt marsh, transitional, and upland habitats in Alternative
1 (Wild) and Alternative 2 (Wilder) are comparable (Table 6.1 and Table 9.1) with the primary
habitat distribution differentiators between these two final restoration alternatives being
subtidal habitat and intertidal mudflat. There is considerably more mudflat in Alternative 2
(Wilder) and substantially more subtidal habitat in Alternative 1 (Wild) but neither include as
much mudflat as Alternative 3 (Wildest). The contribution of increased mudflat in Alternative
2 (Wilder) and its associated benefit to shorebirds and invertebrates compared to the
reduced mudflat habitat in Alternative 1 (Wild) and relative abundance of a very common
habitat – subtidal – demonstrates the basis of this differentiation. The distribution of
restored/created habitats under Alternative 2 (Wilder) and Alternative 1 (Wild) in Year 2020
are illustrated in Figure 9.2 and Figure 9.3, respectively.

Everest International Consultants, Inc.

199

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Alternative 2 (Wilder) Year 2020
31.9
66.1

Upland
13.8

Transitional
Mid-High Salt Marsh

59.5

Low Salt Marsh
Mudflat

71.2

Subtidal/Open Water
58.5

Values in acres

Figure 9.2

Habitat Distribution Under Alternative 2 (Wilder) in Year 2020

Alternative 1 (Wild) Year 2020
37.1

13.9

Upland
Transitional

134.6
58.6

Mid-High Salt Marsh
Low Salt Marsh
Mudflat

41.7

62.4

Subtidal/Open Water

Values in acres

Figure 9.3

Habitat Distribution Under Alternative 1 (Wild) in Year 2020

With a total combined acreage of intertidal mudflat and low and mid-high salt marsh of 189.2
acres for Alternative 2 (Wilder) and 162.7 acres for Alternative 1 (Wild), Alternative 2 (Wilder)
would result in a slightly greater area to support wetland-dependent fish and wildlife habitat,
including sensitive species in Year 2020. With a total vegetated area that includes wetlands,
transitional, and upland of 163.7 acres, Alternative 2 (Wilder) would provide slightly less
carbon sequestration services than Alternative 1 (Wild) (172.0 acres) in Year 2020. With a
total of 45.7 acres of transitional and upland habitats, Alternative 2 (Wilder) would provide
slightly less ecosystem functions of sea level rise resilience than Alternative 1 (Wild) with a
combined 51.0 acres.
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9.1.2

Comparison of Habitat Distributions of the Final Restoration Alternatives with
Sea-Level Rise in Year 2050 and Year 2100

One of the main differentiators between the final restoration alternatives is the projected
habitat distribution in Year 2100. By that time, a projected rise in mean sea level of 5.5 feet
would have had a great effect on the habitat distribution of each alternative and the ability to
continue to achieve Goal 1. By Year 2100, only Alternative 3 (Wildest) would retain a habitat
distribution sufficient to continue to achieve Goal 1. At that time, Alternative 3 (Wildest)
would have a combined acreage of intertidal mudflat, low salt marsh, and mid-high salt
marsh of 97.3 acres. Thus, it would continue to meet the goals and objectives for fish and
wildlife support, water quality improvement, and shoreline stabilization, albeit at a lesser
degree than in Year 2020 and Year 2050. Alternative 3 (Wildest) would also continue to
provide ecosystem functions and services for carbon sequestration, with a combined
acreage of 74.5 acres of combined, vegetated low salt marsh, mid-high salt marsh,
transitional, and upland habitats in Year 2100. Alternative 3 (Wildest) would have
approximately 19.2 acres of transitional and upland habitat in reserve for adaptation to future
sea level rise. The distribution of restored/created habitats for all three final restoration
alternatives in Year 2100 is presented in Figure 9.4.
By comparison, the relative size of habitats provided by Alternatives 1 and 2 vary as sea
levels rise. The habitat distributions for Alternatives 1 and 2 are similar in Year 2050 and
then Alternative 1 (Wild) provides ecosystem functions and services to a slightly greater
extent than would Alternative 2 (Wilder) as sea levels continue to rise. By Year 2100,
Alternative 1 (Wild) would support 67.1 acres of intertidal mudflat, low salt marsh, and midhigh salt marsh compared with 61.5 acres for Alternative 2 (Wilder). Thus, although
minimally, Alternative 1 (Wild) in Year 2100 would provide greater ecosystem functions and
services than Alternative 2 (Wilder) in regards to fish and wildlife, water quality improvement,
and shoreline stabilization. Similarly, with a combined acreage of transitional and upland
habitats, Alternative 1 (Wild) would provide greater benefits to carbon sequestration with 45.4
acres compared with 40.0 acres for Alternative 2 (Wilder), and slightly greater ecosystem
functions of sea-level rise resilience with 17.1 acres of transitional and upland habitats
compared with 13.2 acres for Alternative 2 (Wilder).
In summary, using area as the metric for achieving Goal 1, Alternative 3 (Wildest) would
provide the greatest ecosystem functions and values both now and in the future. Alternative
2 (Wilder) would provide the least ecosystem functions and values in Year 2020 but by Year
2100, Alternative 1 (Wild) would provide slightly greater ecosystem support.
9.1.3

Metrics of Functionality

A number of additional metrics, termed metrics of functionality, were developed to further
evaluate the final restoration alternatives. These include metrics of water quality
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improvement and metrics of restoration design, including edge effects and habitat
connectivity. These are presented below and summarized in Table 9.1.
Metrics of Water Quality Improvement
•
•
•

Linear interface between wetland and open water
Area of salt marsh
Area of subtidal converted to shallower depth habitats

Metrics of Preserve Design
•
•
•

Area of wetland to upland habitat
Linear interface with active use (recreational use)
Ratio

Metrics of Habitat Connectivity
•

Interface between high salt marsh and transitional habitat

Although these metrics were developed to measure function, they are directly related to size
of the restoration and, to a lesser extent, configuration of habitats in each alternative.
Configuration of habitats is largely constrained by the amount of area available for restoration
and its position in the northeastern portion of Mission Bay. Thus, size remains the primary
driver of these functional metrics.
The information in Table 9.1 has been color coded to provide a method for easy comparison
between the final restoration alternatives in the Years Year 2020, Year 2050, and Year 2100.
Green indicates the greatest area, linear distance, or ratio of area to edge (edge = linear
interface). Red indicates the least amount of each measurement and yellow an intermediate
level. It should be noted that green does not necessarily imply “best” and that certain
measurements can have both positive and negative connotations. For example, the greatest
linear distance between upland and wetland may impart the positive metric of habitat
connectivity while simultaneously imparting the negative metric of high edge effect. These
are defined and discussed below.
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Table 9.1

Metrics of Functionality

YEAR 2020

YEAR 2050

YEAR 2100

METRICS OF FUNCTIONALITY

NOTES
WILD

WILDER

WILDEST

WILD

WILDER

WILDEST

WILD

WILDER

WILDEST

Linear Interface between Wetland and
Open Water (Miles)

2.79

3.13

2.83

5.54

6.38

5.65

1.84

2.04

2.79

Edge between mudflat and low
salt marsh

Area of Salt Marsh (Acres)

121.0

118.0

141.1

56.9

58.3

75.2

28.3

26.8

55.3

Low to high salt marsh (inclusive)

8.5

80.7

117.0

Area of wetland to upland habitat
(Acres)

213.7

234.9

314.5

183.6

180.3

254.0

84.2

74.7

116.5

Mudflat to upland (inclusive)

Linear Interface with Active Use
(Miles)

1.62

1.64

2.15

1.62

1.56

2.15

1.60

1.40

2.15

Edge between upland and
recreation/urban area

Ratio (Acres/Mile)

131.9

143.2

146.3

113.3

115.6

118.1

52.6

53.4

54.2

1.89

2.17

2.86

1.44

1.78

2.24

1.35

1.41

1.94

Water Quality Improvement

Area of Subtidal converted to
shallower depth habitats (Acres)

Existing open water converted to
mudflat and salt marsh

Preserve Design

Habitat Connectivity
Interface between High Salt Marsh
and Transitional Habitat (Miles)

Edge between high salt marsh
and transitional habitat

Color Coded Rank by Final Restoration Alternative: Green = High; Yellow = Medium; Red = Low

Everest International Consultants, Inc.

203

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Metrics of Water Quality Improvement
Metrics of water quality improvement include linear interface between wetland and open
water, total acreage of restored salt marsh restored and acreage of subtidal habitats
converted intertidal habitats. For this metric, the greater the distance, the greater the benefit
(i.e., longer is better).
The total area of salt marsh is also an indicator of water quality improvement as the larger
the area of salt marsh the greater the benefit (i.e., bigger is better). As previously presented,
Alternative 3 (Wildest) provides the greatest area of intertidal habitats, including total salt
marsh area. Consequently, Alternative 3 (Wildest) would provide the greatest amount of
water quality benefits through the Year 2100 when analyzed for total salt marsh alone.
Alternative 1 (Wild) would provide intermediate benefits in Year 2020 and Year 2100 and the
least in Year 2050. Alternative 2 (Wilder) would provide the least benefits in Years Year
2020 and Year 2100 and intermediate benefits in Year 2050. The linear interface between
wetland and open water is measured as the edge between mudflat and salt marsh, as the
salt marsh imparts the greatest water quality benefit by filtering pollutants. Based on this
metric, Alternative 2 (Wilder) has the greatest linear interface, and therefore, the greatest
water quality benefit in Years Year 2020 and Year 2050 with intermediate benefits in Year
2100 (Table 9.1). Alternative 1 (Wild) has the least water quality benefits in Years Year
2020, Year 2050 and Year 2100. Alternative 3 (Wildest) has intermediate water quality
benefits in Years Year 2020 and Year 2050 and the greatest benefits in Year 2100.
The area of subtidal habitat converted to intertidal habitats (mudflat and salt marsh) is used
as a measure of water quality benefit in two ways: 1) by filling stagnant areas of the bay,
such as De Anza Cove, one source of poor water quality is eliminated; 2) by replacing the
stagnant areas with mudflat and salt marsh, chemical and biological processes can occur
that improve water quality, including sediment soil oxidation/reduction reactions and filtering
of intertidal waters during high tide. As most conversion of subtidal habitat to wetlands
habitat would occur during construction, only the Year 2020 condition is included in the
analysis. Given the functions of this metric, bigger is again better. Alternative 3 (Wildest) far
outweighs the other two final restoration alternatives in terms of this water quality metric,
particularly because it fills all of De Anza Cove which is known to have poor water quality.
Alternative 2 (Wilder) provides some limited fill to De Anza Cove that can help improve water
quality in De Anza Cove.
In summary, Alternative 3 (Wildest) would provide the greatest improvement in water quality
using the metrics developed for functionality based on the assumption that the total acreage
of salt marsh that acts as a filter contributes more to water quality than the greater edge
effect between salt marsh and mudflat demonstrated by Alternative 2 (Wilder) in Year 2020
and Year 2050. Alternative 1 (Wild) would provide slightly more water quality benefits than
would Alternative 2 (Wilder) based on the same assumption.
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Metrics of Preserve Design
Metrics of preserve design include the total area of native habitats restored (mudflat,
intertidal salt marsh, transitional, and upland), linear interface with active use (recreational)
area, and the ratio of area to linear interface (edge effect). Metrics of habitat area and linear
interface are intricately related and may be viewed as a single measurement of design. For
example, area and configuration are directly related to linear interface (edge) and each is a
component of the ratio of area to edge. In the case of area and area-to-edge ratio, bigger is
better. In the case of linear interface (edge) between habitat and recreational use, bigger is
worse, as it provides more opportunities for incursions into sensitive habitats.
For the metric of area of combined native habitats, again, bigger is better. The larger the
area, the more resilient the restoration will be in the long-term. Restoration plans that
incorporate numerous, small patches of different habitats that are surrounded by other
habitats are less likely to be self-sustaining in the long-term due to edge effects. Edge
effects may include colonization by invasive exotic plant species and/or competition with
dominant plant species from other nearby created native habitats as well as accessibility by
predators. Small patches are more susceptible to disease as fewer individual plants or
clones may equate to reduced genetic diversity. Specialized pollinators may be lacking in
small habitat patches. In general, larger more genetically diverse patches are more likely to
survive in the long-term without active management. Once again, Alternative 3 (Wildest)
would provide the largest area of combined habitats in Year 2020, Year 2050, and Year
2100. Alternative 1 (Wild) would provide slightly better functions through time as measured
by this metric.
The linear interface between upland and recreational use is a measurement of edge effect.
Edge effects are generally, although not always, viewed as negative. In the case of the edge
effect being considered here, edge effect is seen as negative as linear interface between
native habitats and recreational area stressors. The measurement of edge effect is the ratio
of edge to area, in this case the ratio of native habitats (mudflat, salt marsh, transitional, and
upland) to recreational areas. This is important as most stressors to native habitats will likely
originate in these areas. These include invasive plant and animal species, terrestrial and
avian predators, and human-related disturbances, such as lighting, noise, and pets.
Because of its larger size and configuration, Alternative 3 (Wildest) consistently has the most
interface between combined native habitats and recreational areas. From a standalone
perspective, this would be considered a negative. Alternatives 1 and 2 are essentially equal,
with Alternative 2 (Wilder) slightly less positive than Alternative 1 (Wild).
When area and linear interface are expressed as a ratio (area divided by edge length),
Alternative 3 (Wildest) results in the largest ratio, and therefore the least edge effects,
followed by Alternative 2 (Wilder) and Alternative 1 (Wild) although ratios do not vary widely.
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In summary, whether viewed as stand-alone metrics or a single, interrelated metric,
Alternative 3 (Wildest) would provide the greatest benefits in preserve design through all
three target timeframes with Alternatives 1 and 2 essentially equal.
Habitat Connectivity
Habitat connectivity is important for several reasons. Connectivity of upland habitats allows
for local migration of plant and animal species, providing alternative sites for these species
when conditions of one site or patch become unsuitable (e.g., during drought). While bird and
insect species may be able to migrate across roads and waterways, less mobile animals, such
as reptiles, amphibians and mammals, are prevented or discouraged from such movement.
Connectivity between wetland/estuarine habitats and the open water of the bay is important as
tidal exchange provides diurnal replenishment of gases and nutrients; conveys pelagic eggs
and larvae of marine organisms, and distributes floating propagules of salt marsh and other
plant species. Connectivity between upland and wetland habitats is important for a number of
organisms, including birds, mammals and insects. Many birds, including the light-footed
Ridgway’s rail and Belding’s savannah sparrow, may nest in low or mid-high salt marsh, but
forage not only in the marsh but also in adjacent uplands. Contiguous transitional habitats
facilitate such foraging. Similarly, insects, such as ground nesting bees, are known to select
for transitional habitats over high marsh and upland habitats. Thus, habitat connectivity can
be measured on at least three scales within a restoration project: 1) connectivity of upland
habitats within the project area; 2) connectivity between upland and wetland habitats
(transitional and buffers)); and 3) connectivity between wetland/estuarine habitats and the
open water of the bay.
Connectivity of upland habitats is determined by quantifying the number of individual patches
of upland as separated by tidal channels and open water. Connectivity between upland and
wetland habitats is determined quantitatively by measuring the total linear interface between
wetlands (mudflats and salt marsh habitats combined) with transitional and upland habitat.
Similarly, connectivity between wetland habitats is determined quantitatively through
measurement of total linear interface between mudflats and salt marsh combined and open
waters of the Bay.
Connectivity of Upland Habitats
Table 9.2 summarizes the number of upland habitat patches for each alternative for Years
2020, 2050 and 2100. Alternative 1 (Wild) consistently has the fewest number of upland
patches and therefore the least fragmentation of uplands. Alternative 3 (Wildest), due to its
larger size and linear nature in the eastern portion of the restoration, would be subject to
greater upland habitat fragmentation with sea level rise. Alternative 2 (Wilder) would result in
habitat connectivity/fragmentation that is intermediate to Alternatives 1 and 3.
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Table 9.2

Number of Upland Habitat Patches for Each Alternative by Year

ALTERNATIVE

YEAR 2020

YEAR 2050

YEAR 2100

1 (Wild)

2

2

2

2 (Wilder)

3

3

3

3 (Wildest)

4

6

6

Connectivity Between Uplands and Wetlands
The connectivity between upland and wetland habitats is measured by the linear interface
between high salt marsh and transitional habitats (Table 6.1). In this case, the greater the
interface, the greater the connectivity. Alternative 3 (Wildest) consistently has the greatest
degree of this type of connectivity through time followed by Alternative 2 (Wilder) and then
Alternative 1 (Wild).
Connectivity Between Wetlands and Open Water
This metric is measured by the linear interface between mudflat and low salt marsh (Table
6.1). The greater the length of interface, the more connectivity between the two. Based on
this measurement of connectivity, Alternative 2 (Wilder) provides the greatest connectivity in
Year 2020 and Year 2050 while Alternative 3 (Wildest) provides the greatest connectivity in
Year 2100. Alternative 1 (Wild) consistently demonstrates the lowest degree of connectivity
through time.
9.1.4

Summary

Analysis of measures of habitat connectivity is inconclusive as a means to differentiate
between the final restoration alternatives. Using the number of patches of upland habitat as
a metric, Alternative 1 (Wild) demonstrates the greatest degree of connectivity. Using
connectivity between uplands and wetlands, Alternative 3 (Wildest) has the greatest degree
of connectivity. Using connectivity between wetlands and open water, Alternative 2 (Wilder)
demonstrates the greatest degree of connectivity.
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9.2

GOAL 2

Goal 2: Minimize detrimental anthropogenic impacts (direct and indirect) associated
with surrounding development to the existing and restored estuarine habitats and
associated wildlife.
The objectives under Goal 2 include Best Management Practices (BMPs) to reduce negative
impacts from adjacent urban development. These include providing adequate buffers
between adjacent development and restored estuarine habitats to keep humans and pets
from detrimentally affecting the restoration site (i.e., to address the anticipated edge effects
discussed in Section 9.1); providing visual screening, such as trees and shrubs from artificial
sources of light; providing fencing as barriers to unauthorized access or drift of litter into the
habitat areas; proposing changes in dredging operations that have the potential to impact the
restoration site; proposing changes in surface water run-off of existing and proposed adjacent
land uses; and proposing limitations to recreational vehicles, e.g., jet skis and boats,
promoting human-powered recreational uses and grading and planting urban areas with
native or noninvasive species. The first two of these objectives can be used to differentiate
between the final restoration alternatives at the current level of design, based on the metric of
area (acres). The last three cannot be used for alternative evaluation at this point in the
design process as none of the final restoration alternatives currently include modification of
dredging activities in Mission Bay, proposed changes in surface run-off from adjacent land
uses, proposed changes in recreation vehicles, or proposed changes in grading plans that
minimize invasive species. While such actions may be undertaken in future actions, these
objectives cannot be used to evaluate the final restoration alternatives at this time.
Each restoration alternative was designed with various amounts of transitional and upland
habitats located between restored estuarine habitats and adjacent passive and active
recreation with appropriate buffer. Upland areas are anticipated to provide visual screening
in the form of bushes. Based on the metric of area, Alternative 3 (Wildest) would provide
the greatest area of transitional and upland to function as buffers and visual screening from
adjacent human use in Year 2020 (Table 6.1). Wide bands of upland habitat located along
the northern portion of the restoration footprint would offer opportunities to control
human/pet access and, through dense planting of trees along East Mission Bay Drive and
Pacific Beach Drive, shield the restored habitats from artificial light sources associated with
the golf course, Mission Bay High School athletic fields and other ball fields and tennis
courts. The planting plan would be designed to minimize raptor use, especially in areas in
and/or near sensitive habitats.
By comparison, Alternatives 1 and 2 would offer similar areas of transitional and upland
areas that may serve as buffers and light shields in Year 2020 (Table 6.1). From both a
perspective of providing total buffer area and from providing more upland habitat that could
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be used to shield artificial light source, Alternative 1 (Wild) would include slightly more
acreage than Alternative 2 (Wilder).
In terms of recreation, Alternative 1 (Wild) and Alternative 3 (Wildest) offer similar areas for
passive and active recreation throughout the life of the project (Year 2020 to Year 2100) with
96.6 acres and 93.9 acres of passive and active recreation with appropriate buffer (Table
6.1), respectively. Alternative 2 (Wilder) offers much more recreation with an area of 143.9
acres designated for passive and active recreation with appropriate buffer.
By Year 2050, with 2.0 feet of projected sea level rise, Alternative 3 (Wildest) would still
continue to provide the greatest areas of buffer and potential for shielding of light sources.
Alternative 1 (Wild) would continue to provide those functions to a slightly greater degree
than Alternative 2 (Wilder). The distribution of restored/created habitats for all three final
restoration alternatives in Year 2050 is illustrated in Figure 9.5.
By Year 2100, with 5.5 feet of projected sea level rise, the buffers of all three final restoration
alternatives would be greatly reduced. Alternative 3 (Wildest) would still continue to provide
the greatest areas of buffer and potential for shielding of light sources. Alternative 1 (Wild)
would continue to provide those functions to a greater degree than Alternative 2 (Wilder)
(Table 6.1).
Restored habitats can be configured to minimize the negative impacts from humans by
minimizing the interface with urban development or edge effects. The ratio of habitat area to
edge, in this case the ratio of native habitats (mudflat, salt marsh, transitional and native
upland) to urban areas, can be used to compare edge effects. This is important as most
stressors to native habitats will likely originate from urban areas. Stressors include invasive
plant and animal species, terrestrial and avian predators, and human-related disturbances,
such as lighting, noise, and pets. In the case where preserve designs have equal areas but
different configurations such that one design has fragmented patches of habitat while the
other has more contiguous habitat, the contiguous habitat would be more sustainable. Further,
larger more contiguous patches are more likely to survive in the long term without active
management. Numerous, small patches of habitats surrounded by development are less
likely to be self-sustaining in the long term due to edge effects from adjacent development.
In summary, based on the metric of area, Alternative 3 (Wildest) would provide the greatest
area of transitional and upland habitats to function as buffers from adjacent human use as
well as shield artificial sources of light over the long-term (Year 2020 to Year 2100).
Alternative 1 (Wild) would accomplish these goals and objectives less than Alternative 3
(Wildest) but to a greater degree than Alternative 2 (Wilder) over the long term (Year 2020 to
Year 2100). When area and linear interface are expressed as a ratio (area divided by edge
length), Alternative 3 (Wildest) results in the largest ratio, and therefore the least edge
effects, followed by Alternative 2 (Wilder) and Alternative 1 (Wild) although the ratios do not
vary widely.
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9.3

GOAL 3

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.
In keeping with the requirements of Goal 3, each of the three final restoration alternatives
follow general parameters in the design of the trail alignments and experiential opportunities
of the future restored wetlands.
1. Observe minimum wetland setbacks;
2. Use existing trail alignments for higher use areas where possible and appropriate;
3. Use separated bicycle paths and pedestrian trails to separate alignments or as multilane trail “boulevards;” and,
4. Consider existing and proposed elevation conditions to provide overview of restored
wetland and, in the case of the “soil plug” landform, an index for future sea level rise.
Public access and recreation plans were provided as overlays across the final restoration
alternatives to illustrate a range of potential concepts for further development. While each
alternative was evaluated in light of Goal 3, and the access plan optimized for that particular
landform, we also provided a range of interpretations of somewhat competing goals within
the goal: to “improve understanding and stewardship” requires access and meaningful
engagement, while “protecting the existing and restored estuarine habitats and associated
wildlife” would suggest limiting that very access.
9.3.1

Trails

“Through-trails,” intended for higher speed recreational use by both pedestrians and
bicyclists, generally follow existing road and path alignments including the Mike Gotch
Bridge. For the most part, these trails occupy the seam between the primary restoration and
primary recreation areas. Smaller in scale and less direct, educational and interpretive trails
would branch out from these through-trails, in most cases paralleling the wetland/transitional
habitat ecotone and observing a consistent 100 ft setback from the Year 2020 wetland edge.
Since that ecotone would vary with the topography and tidal channel network in each
alternative, certain points of the greatest exposure to views across multiple wetland
interpretive nodes and overlooks result. For instance, relative “peninsulas” result in locations
between Rose Creek and tidal creeks, providing excellent viewing potential from the
relatively higher vantage of the transitional habitat and uplands. Such points, perhaps
enhanced by additional graded elevation, would provide opportunities for interpretive nodes,
where seating and educational signage would be appropriate. Within these general
parameters, unique interpretive and access features were developed for each restoration
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alternative, based on the form of the alternative, its relative “wildness,” and in consideration
of adjacent recreational use.

Examples of Wetland Trails

Alternative 3 (Wildest)
This alternative would provide a significant environmental educational opportunity, and given
the greatest amount of wetland and transitional habitat available of the three, would provide
the greatest buffer from the adjacent recreational land uses. Simply because of its longest
continuous edge of habitat, “Wildest” would expose even those on the perimeter multi-use
trail to the greatest length and time of exposure to natural habitat, albeit for the most part
upland habitat. As the wetland complex is also deepest of the three final restoration
alternatives, significant interpretive routes extending relatively deep into the restored habitats
can be provided even while maintaining the desired setbacks from wetlands.
East of Rose Creek, an interpretive loop trail would meet the main multi-use paths near the
intersection of the north arm of the Rose Creek trail, and in the southeast near the existing
shoreline path. The circular form would derive from the consistent 100 ft setback from the
wetland edge, and would leave large areas of undisturbed habitat within the loop while
enhancing the feeling of distance from developed areas and recreational land uses. In fact,
a full trip around this circle is three-quarters of a mile, and at the point deepest into the
habitat area, the nearest unrestored landscape would be a quarter mile away, and the
nearest visible existing building (on the high school campus) would be a third of a mile away.
An interpretive structure or landform would be located at the point deepest into the wetlands,
where the approximate axis of three radiating tidal creek channels converge. From here,
raising of the grade somewhat (as in the “soil plug” approach) would provide a series of
views down the axes of these tidal creek channels, providing a good view of the wetland
transect in these four subtle “valleys” from open water, through mudflat and the various
saltmarsh communities, with the longest possible view across wetland available in this
alternative. This alternative would provide the greatest level of visual “protection” for the
visitor with relatively minimal impact to the habitats. The habitat buffer provided for the visitor
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would enhance the feeling of immersion in the ecosystems being observed, studied, or
interpreted.
West of Rose Creek, utilization of the drain emerging from the high school campus would
create an educational cul-de-sac trail for students and the public. The elevated grade of the
existing perimeter trail could be altered to allow for a grade-separated “underpass” where the
high school drain leaves the campus. This trail would follow the tidal creek into the wetland,
thereby following the transition from freshwater/urban runoff to tidal wetlands with two
interpretive nodes proposed along the route. The first node would be located at the ecotone
of the upland and transitional, and aligned with the tidal creek directed toward the
KFMR/NWP. The terminal interpretive structure would be located at a peninsula in the
transitional habitat, with wetland only 100 ft away to the west, south, and east of the overlook
structure. This would provide the greatest range of wetland view and experience of the
various habitats, with relatively minimal incursion of trail and associated activity. In this
alternative, given the greater depth of access available than in the less extensive final
restoration alternatives, we did not continue the trail along the setback line to provide a loop,
which not only reduces the total length of trail contact with habitat, but likely will limit the user
group to those content with a single overlook destination on a cul-de-sac trail. In contrast, a
through route that connects two different points along the primary multi-use trail might be
expected draw additional users on walking or running circuits.
Because these trails run perpendicular to the slope, however gradual, they will need to be
constructed as elevated trails (on berms or piers or some combination), or initially
constructed as at-grade trails and adaptively managed over time to account for sea level rise.
At Year 2020, there terminating interpretive nodes are within transitional habitat 100 ft from
the high marsh edge, but as modeled for Year 2100, they will be at the low marsh/mudflat
line.
Because such impacts to interior access trails will eventually occur in all of the final
restoration alternatives, final trail design should define a phasing strategy that balances initial
cost against the impacts of future trail modification.
A feature common to all three final restoration alternatives, the existing exclusion fence in the
southwest terminus of the KFMR/NWP would be replaced with an elevated walkway or
“fence walk.” This element would act as a wildlife viewing “blind”, arranged perpendicular to
the slope, from upland to open water. The fence walk would maintain the elevation of its
upland access point, and provide openings in the vertical barrier and shade element for
many persons to observe the wetland at one time while remaining largely hidden from view
of wildlife. This interpretive feature would transform an unwelcoming fence to an invitation to
experience the restored habitats, while being an equally effective barrier to human and
domestic animal access.
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Three optional locations for visitor centers are proposed in the east portion of the restoration
project, each of these near perimeter public access routes and utilizing an existing small
parking area in the event that restoration occurs in advance of the proposed recreational
development. Two of the visitor center locations (2 and 3) would be at the entry of a
freshwater drainage into a tidal creek, bridging these channels and providing a close-up and
condensed view of the tidal wetland gradient from open water through transitional habitats.
Either of these locations would provide for an educational experience where the wetlands are
brought close to the visitors, taking advantage of these locations where the desired setbacks
from wetlands would be impossible due to the drains intersecting with future recreational
development areas. The impact of the Visitor Center interpretive features (described above)
is therefore minimized by locating them along the perimeter trail. Of those options, location 3
would have the additional advantage of adjacency with the proposed beach area, providing a
nearby educational activity to draw recreational users as well as educational users, and so
might increase total stewardship impact. Location 1 would provide the greatest distance
from the visitor facility to the core habitat at the inside corner of the future recreational
development to the north. With this location, the bicycle and pedestrian trail would separate
so that only foot traffic exists to the south and west of this location. This location would be at
the hub of and tangent to the circular interpretive trail. Because it is less immediate to the
critical habitats of the site, it would provide the least impact to those core habitats, but also
be less useful for actual wetland interpretive experience, limiting its effectiveness for small
children and those less able to walk to the interpretive habitats.
Overall, Alternative 3 (Wildest) provides the greatest potential for deep immersion within
habitats while maintaining the desired setbacks when constructed in Year 2020. The
alternative has 4,800 ft of interior trails including the longest interpretive pier of the Visitor
Center options, and yet has the lowest ratio of trail edge to total habitat area - which is one
measure of edge impact and habitat fragmentation - with none of that traversing wetland
habitats (Table 9.3). Even in the Year 2050 SLR scenario, the vast majority of these trail
edges will still be adjacent upland habitats.
Table 9.3

Trail-Habitat Interface

TOTAL LENGTH OF TRAILS
THROUGH H ABITAT (FEET)

RATIO OF TRAIL EDGE TO
ACREAGE OF HABITAT

Alternative 1 (Wild)

5,000

23.4

Alternative 2 (Wilder)

2,400

10.2

Alternative 3 (Wildest)

4,800

15.2

ALTERNATIVE
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Alternative 2 (Wilder)
Because this alternative would provide for the greatest amount of recreational development
of De Anza Point, and so create the greatest edge impacts of the final restoration alternatives
to the wetlands east of Rose Creek, this public access plan was developed to keep the
existing and restored habitats west of Rose Creek relatively free of significant access trails.
The only interpretive structure and trail west of Rose Creek, other than the perimeter multiuse trail, would be a parallel pedestrian path immediately south of the multi-use trail. To
obtain a better interpretive vantage without going deep into the habitats, this interpretive trail
would be graded to rise from the perimeter trail at a 1:20 slope (meeting regulatory
requirements for disabled access) to a narrow berm at a significantly higher elevation than
would available elsewhere in the site, including the Mike Gotch Bridge. While the western
restoration area would therefore be more preserve-like in its overall access, the single
feature here between the high school drain and Rose Creek would provide a dramatic and
educational overview for visitors.
On the east side of Rose Creek, given the proximity and size of the recreational land use
immediately adjacent to this relatively narrow perimeter wetland, we decided to concentrate
the interior interpretive route within a narrow width of restored habitat while providing direct
access to all of the upland, transitional and marsh areas. A short loop trail connects a visitor
center site at the intersection of what is now De Anza Cove and the future recreational use
area, through transitional, wetland and open water habitats. Via mostly elevated walks rather
than grade-level trails, the east side interpretive loop would bridge over tidal creeks to an
interpretive landform, a soil platform “island” that would maintain the former fill depth
(currently about +16.0 ft, NAVD88) contained by sheet piling so that it forms an island or
“plug” of soil within the restored wetlands. This interpretive structure would be located at the
current site of a favorite community walkway and view site. This access element would not
only provide a visual and historical perspective of this contrasting landscape easily
accessible from the recreational use areas, but would also provide a vertical surface against
which to mark the change of sea level over time.
“Wilder” is the only alternative for which an interior access through-route is proposed,
reflecting the heavy recreational use in the majority of the eastern project area that places
greater emphasis on maintaining the largest contiguous habitat area west of Rose Creek.
Nevertheless, due to the much shorter overall length of interior trails, 2,400’, of which 1,200’
is elevated boardwalk, the ratio of trail edge to total habitat area is minimized (Table 9.3). In
comparison with Alternative 3 (Wildest), which has double the length of interior trail, the
complexity of the habitats traversed makes for a richer, if less secluded access experience of
the restoration area.
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Alternative 1 (Wild)
The access plan for Alternative 1 (Wild) maintains the visitor center 1 location and a reduced
length loop trail in the east restoration area similar to that of the “Wildest” alternative. On the
west, a pedestrian trail would follow the upland and transitional habitats ecotone at 100 ft
from the restored wetlands, with a slight promontory graded between two tidal creeks, one of
which drains the adjacent neighborhoods and so provides a view of the main freshwater
input in the western restoration area. This alternative would provide access for the high
school via an “underpass” to a cut-off trail that would lead to the primary interpretive node.
This alternative proposes two through-routes on both sides of Rose Creek, resulting in the
greatest total length of interior trail of the three final restoration alternatives at 5,000 ft (Table
9.3). This alternative also has the largest ratio or trail edge to habitat area although that ratio
is quite dissimilar on the east and west sides of Rose Creek. The east side loop trail, while
3,800 ft, has a lower ratio of trail edge to habitat area than the west, while providing for a
similar depth of access and so immersive experience equivalent to that of Alternative 3. The
west side ecotone setback trail is 2,200 ft long, with the 480 ft long high school “transect” trail
meeting it at the midpoint. Since this arrangement provides for multiple through routes and
loops, it might be expected to receive more traffic than a cul-de-sac trail arrangement would
see. However, this ecotone trail also provides pedestrians a close view of the entire half-mile
width of the restoration area from KFMR/NWP to Rose Creek, unlike that of Alternative 2
(Wilder), which is far more limited in its access experience.
The potential trail management strategy is also unique in this alternative, in that while the
west side ecotone trail can remain at grade in Year 2050, it must then either be elevated or
abandoned. In this case, given the relative proximity of the perimeter trail to the north,
abandonment and restoration of the parallel trail at that time would be most sensible, while
maintaining and elevating high school transect trail as an interpretive cul-de-sac with
elevated overlook node at the south end.
9.3.2

Trail Configuration and Management

These recommended access approaches, even specific trail alignments in some cases, can
be interchanged to optimize the trail edge to habitat ratio, while maintaining an immersive
experience that generates a sense of stewardship among the users of the site. As
mentioned above, the relative continuity of the trail system will determine the intensity of use
trails receive, which in turn will have a proportionate impact on maintenance needs and trash
management. Interior trails should be manageable for particular times and types of uses
relative to the sensitivity of the location and or season. For instance, dogs, even on leashes
have a much greater on wildlife flight response than pedestrians, and so should be managed
accordingly and perhaps limited to perimeter trails.
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Because each trail may have unique management considerations, the access schemes are
arranged to allow for access control and different allowed uses, even different hours of use.
For instance, in Alternative 3 (Wildest), and to a lesser degree for the other final restoration
alternatives, the large amounts of contiguous upland habitat accessed by trails located
nearby to urban “support” systems could lead to desirability for encampments. On similar
urban edge habitat projects, law enforcement has indicated that the best way to manage this
potential is to have the trails with the most remote access and attractiveness for settlement
be assigned posted hours, with backing ordinances providing penalties for those violating
these hours. The reason these posted hours are suggested by law enforcement is not so
much that the penalties themselves deter encampment, but that it simply becomes illegal to
occupy the park outside of posted hours, so that camps and people can be removed at night
periodically, making camping less desirable. These access limitations could still allow for
pre-dawn birding hours, so long as the 24-hour access is limited to the perimeter trails only,
so that periodic enforcement can occur to ensure the safety of the users and the
undesirability for overnight encampment.
9.3.3

Science/Stewardship Center Sites

Given the relative impact of fully enclosed and conditioned buildings and their associated
parking requirements to adjacent habitats, as well as the significant life cycle cost
commitments they entail, we propose to co-locate the Visitor Center and Science Facility
functions into a single Science/Stewardship Center concept. The work of researchers,
managers, and volunteers can be accommodated at most of the potential visitor center sites
and so utilize the same parking and building footprint. Multiple options for siting these
facilities are provided within the final restoration alternatives and the relative merits are
described above. Nevertheless, we recognize that those who manage, monitor and research
the site require direct access to multiple locations throughout the wetland complex, and also
provide another set of “eyes on the land” in the portion of the site where they are working.
Satellite access points have also been suggested with associated shallow draft boat and
equipment storage in numerous locations to ensure adequate scientific access as well as a
more continuous stewardship presence. Such areas, particularly that at the high school
outflow drain, can also provide important satellite interpretive and citizen-science access
locations, with appropriate access control. For this study, more suitable sites have been
identified for research access than may prove necessary for appropriate access so the
research access site(s) can be modified as part of future alternative development.
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10 CONCLUSIONS, RECOMMENDATIONS, AND NEXT STEPS
10.1 CONCLUSIONS
Based on a review of historical and existing conditions at and near the project site, the
feasibility study identified several opportunities to restore coastal wetland habitats and
wetland-associated habitats as well as improve public access and recreation. The close
proximity of the Campland RFA and De Anza SSA RFA to the existing coastal wetlands at
KFMR/NWP provides a great opportunity to restore similar habitats at these two RFAs with a
high level of confidence that such restoration would be successful. Restoring the existing
upland, human use areas back to wetlands, from the Campland RFA east to the De Anza
SSA RFA, would improve habitat connectivity while increasing the overall area of coastal
wetlands in this portion of Mission Bay. Restoration of existing recreation and temporary
housing areas back into wetlands provides a rare opportunity to restore what was lost under
prior decades of land use decisions, and simultaneously improve water quality within Mission
Bay by eliminating pollutants associated with historical recreation and temporary housing. In
addition, the restored wetlands would improve water quality by capturing some pollutants that
enter Mission Bay via Rose Creek storm flows and by filtering pollutants within Mission Bay
via physical (e.g., sedimentation), biological (e.g., nutrient uptake), and chemical processes
(e.g., reduction). The large expanse of open water and associated habitats in Mission Bay
provides an opportunity to expand coastal wetland habitats through the placement of fill
within portions of the open water areas of Mission Bay. Such activity would be consistent
with restoration since most of the open water was historically coastal salt marsh (SFEI,
2016b).
The location of the RFAs within the Mission Bay Park and adjacent to both the KFMR and
Rose Creek provide opportunities to increase/enhance research activities and integrate
public access, education, and stewardship into the restoration project. There are numerous
opportunities to improve public access and recreation that would be compatible with the
restored wetlands. Public access to the newly restored habitat areas could be tied into the
existing bike path and pedestrian trail networks to allow opportunities for bird watching,
walking, and painting/drawing. Kiosks, signage, and public art could be added along the bike
path and pedestrian trail network to provide educational and stewardship opportunities.
Locations near existing vehicular access and parking areas suggest possible locations for a
visitor serving, research and stewardship support facility.
The feasibility study identified several constraints that could limit restoration of coastal
wetland habitats, restoration of wetland-associated habitats, and improvement of public
access and recreation. Restoration of the two RFAs to coastal wetlands would require
extensive excavation to achieve the ground elevations necessary to support the habitats and
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associated wildlife. This excavation would generate large volumes of material that would
have to be disposed as waste or reused to provide a benefit (e.g., fill, beach nourishment,
habitat cover). Restoration should be conducted to minimize impacts to existing habitats and
wildlife with special care given to rare, threatened, and endangered species and their
associated habitat. The close proximity of the RFAs to areas that are currently used for
human recreation and to areas that are targeted for future human recreation could reduce
the success of the restoration by maintaining and/or introducing anthropogenic impacts (e.g.,
trail/path activities, pet-related issues, water quality impacts, high noise levels, excess light)
in and around the wetland habitats and wetland-associated habitats. As noted previously,
the location of the RFAs adjacent to the KFMR and within the Mission Bay Park provides
opportunities to increase/enhance research activities and integrate public access, education,
and stewardship into restoration of the RFAs. There are several constraints related to efforts
to improve public access and recreation that would be compatible with the restored wetlands.
Public access would need to be designed to minimize substantial adverse impacts to the
newly restored habitat areas associated with direct human contact, noise, light, and pets. In
addition, although there is an opportunity for limited public access into the wetlands, such
access would need to be designed in way that minimizes the chances that sensitive wildlife
would utilize the adjacent area in the future.
Local stakeholders are very interested in restoration and redevelopment of the RFAs and
surrounding areas as represented by the consistent level of participation in the science and
technical advisory committee engagement process. In general, the resource and regulatory
agencies support extensive restoration of the RFAs. Some of these agencies would support
restoration of open water areas to wetlands habitats to expand such habitats and improve
water quality. Others are concerned that filling open water areas would reduce open water
subtidal habitat and negatively impact recreation activities such as boating and swimming.
The City supports wetlands restoration favoring an approach that balances wetlands
restoration and human recreation in accordance with the minimal amount of area identified in
the Mission Bay Park Master Plan for wetlands restoration. The SDAS and other local nongovernmental organizations remain committed to wetlands restoration of the northeastern
corner of Mission Bay and these organizations would continue to partner between
themselves and with others to provide stewardship, educational, and recreational
opportunities for the existing and restored wetlands. In addition, having successfully
completed the ReWild MB stakeholder engagement process and feasibility study oversight,
the SDAS is in a position to continue future phases of restoration either directly (e.g., ReWild
MB Phase 2) or indirectly (e.g., restoration project advocacy). The California State Coastal
Conservancy and U.S. Fish and Wildlife Service (Coastal Program) would be willing to fund
future phases of restoration pending the availability of funds and the suitability of using those
funds at the project site. The University of California, as owner and manager of the KFMR,
the upper portion of the existing wetland, is intent on continuing to carry out its mission to
provide opportunities for research, teaching, and public service at and near the project site.
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The UC Natural Reserve System (UCNRS) has long-term experience providing research and
teaching field stations at locations throughout the state where other public agencies own the
majority of the land, and has expressed an interest in doing so here.
The local public are very interested in restoration and redevelopment of the RFAs and
surrounding areas as represented by the consistent level of participation in the four public
workshops that engaged the public. Based on input received from the engaged public during
the public involvement process, there is widespread support for wetlands restoration of the
Campland RFA and De Anza SSA RFA, although that support varies in nature. Many
members of the engaged public support extensive restoration of the RFAs to wildlife habitat
while supporting varying degrees of public access. On the other hand, many of the engaged
public support extensive redevelopment of the RFAs for continued human recreation while
supporting varying degrees of wetlands restoration. Although there was some degree of
polarization between the restoration supporters and redevelopment supporters, the nature
and extent of the public input suggested that there would be widespread support for a project
that balances the needs of wildlife via restoration with the desires of humans via
redevelopment.
From an ecological, engineering, and construction standpoint, the results of the ReWild MB
Study indicated that it is feasible to restore coastal wetland habitats and wetland-associated
habitats in the northeastern corner of Mission Bay. The close proximity of the project site to
the existing remnant coastal wetlands at the KFMR/NWP provides confidence that the
necessary ecological goals and objectives can be met, especially given the long amount of
time the KFMR/NWP has continued to provide wetlands values and functions – the site is
quite resilient. Being situated at the mouth of Rose Creek where it enters Mission Bay
proper, the project site would provide the necessary fluvial and tidal hydrologic conditions to
support restored coastal wetlands once the site is graded to the proper elevations to achieve
the tidal inundation frequencies associated with each coastal wetland habitat (subtidal,
mudflat, low salt marsh, mid salt marsh, high salt marsh). The construction methods needed
to complete the earthwork, planting, and recreational components envisioned in the three
final restoration alternatives have been used successfully in other large-scale, southern
California coastal wetlands restoration projects.
A wide range of potential restoration measures, features, and activities were identified
through an open, transparent process that involved the local stakeholders and interested
public. The various restoration measures, features, and activities were combined to form an
initial set of screening restoration alternatives for future consideration. Screening criteria
were developed and applied to reduce this down to three draft restoration alternatives that
were advanced for more detailed analysis. This set of three draft restoration alternatives was
vetted through the stakeholders and interested public resulting in a final set of restoration
alternatives. The final three restoration alternatives are listed below with the descriptive
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name shown in parentheses adopted for consistency with the overall theme of the restoration
project – ReWild Mission Bay.
•

Alternative 1 (Wild Alternative): Restoration within the RFAs only – no work in the
open water portions of Mission Bay

•

Alternative 2 (Wilder Alternative): Restoration within the RFAs and the open water
portions of Mission Bay offshore of Campland and De Anza Point

•

Alternative 3 (Wildest Alternative): Restoration within the RFAs and the open water
portions of Mission Bay offshore of Campland and De Anza Point as well as within
De Anza Cove

The results of the feasibility study revealed that the Wildest Alternative would best meet the
restoration goals and objectives. The Wildest Alternative would produce the largest increase
in wetland habitats and wetland-associated habitats and this would yield the largest
improvement in water quality and other wetlands functions. The Wildest Alternative would
involve restoration work over the largest area and it would require the largest volume of
earthwork (i.e., the combined volume of soil excavated and backfilled would be the largest);
however, the potential environmental impacts to traffic, air quality, and greenhouse gas
emissions associated with soil disposal would be lower than the other two final restoration
alternatives because the excavated soil would be placed in the open water areas offshore of
Campland and within De Anza Cove instead of being transported offshore via barge or
upland via truck. The Wildest Alternative would displace the existing eelgrass located in the
waters offshore of Campland and within De Anza Cove plus it would affect human recreation
(e.g., swimming, small boat launching, small boat navigation) by reducing the open water
area utilized for such purposes. Of the three final restoration alternatives, the Wildest
Alternative would retain the largest area of wetland habitats in the future as sea-level rises
and inundates lower habitats transforming those habitats to mudflat and subtidal habitat.
The cost to implement the Wildest Alternative was estimated to be $60.4 million (2017
Dollars).
The results of the feasibility study revealed that the Wild Alternative would least meet the
restoration goals and objectives. The Wild Alternative would produce the smallest increase
in habitats and this would yield the smallest improvement in water quality and other wetlands
functions. The Wild Alternative would involve restoration work over the smallest area (no
impact to open water) and it would require the smallest volume of earthwork (i.e., the
combined volume of soil excavated and backfilled would be the smallest); however, the
potential environmental impacts to traffic, air quality, and greenhouse gas emissions
associated with soil disposal would be higher than the other two final restoration alternatives
because a large amount of excavated soil would have to be transported offshore via barge or
upland via truck. The Wild Alternative would not displace any existing eelgrass located in the
waters offshore of Campland and within De Anza Cove nor would it impact human recreation
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(e.g., swimming, small boat launching, small boat navigation) by reducing the open water
area utilized for such purposes. Of the three final restoration alternatives, the Wild
Alternative would retain the smallest area of wetland habitats in the future as sea-level rises.
The cost to implement the Wild Alternative was estimated to range from $89.2 million (2017
Dollars) to $95.6 million (2017 Dollars) depending on the soil composition and soil disposal.
The results of the feasibility study revealed that the Wilder Alternative would meet the
restoration goals and objectives somewhere between the Wildest Alternative and Wild
Alternative. The Wilder Alternative would produce an increase in wetland habitats and
wetland-associated habitats somewhere between the Wildest Alternative and Wild
Alternative yielding an improvement in water quality and other wetlands functions
somewhere between the Wildest Alternative and Wild Alternative. The Wilder Alternative
would involve restoration work over an area in between that for the Wildest Alternative
requiring a volume of earthwork between the other two final restoration alternatives. The
potential environmental impacts to traffic, air quality, and greenhouse gas emissions
associated with soil disposal would be somewhere between the other two final restoration
alternatives. The Wilder Alternative would displace some existing eelgrass located in the
waters offshore of Campland and it would affect human recreation (e.g., swimming, small
boat launching, small boat navigation) by reducing the open water area utilized for such
purposes in that area. Of the three final restoration alternatives, the Wilder Alternative would
retain an area of wetland habitats in the future as sea-level rises that is somewhere between
the Wildest Alternative and Wild Alternative. The cost to implement the Wilder Alternative
was estimated to range from $44.0 million (2017 Dollars) to $44.2 million (2017 Dollars)
depending on the soil composition and soil disposal.
While the three final restoration alternatives do not include restoration within the existing
KFMR/NWP RFA, specific restoration measures for this area are discussed in the feasibility
study. These measures, when combined with the restoration described for the other two
RFAs in the three final restoration alternatives, would provide additional enhancement of
wetlands values and functions, whether done as separate projects or as part of the three final
restoration alternatives.
Unless new wetland, transitional, and upland habitats are created now, by Year 2100,
wetlands in Mission Bay will be nearly non-existent due to habitat transformation associated
with sea-level rise. Whichever restoration plan is ultimately approved and constructed,
whether it be one of the three final restoration alternatives analyzed in this feasibility study or
some future restoration plan, restoration of the Campland RFA and De Anza RFA, coupled
with wetland restoration on Fiesta Island as proposed in the Mission Bay Master Plan, would
help ensure that there will be viable wetland habitats in Mission Bay in the future as sea-level
rises. In order to protect the species that rely on such wetlands and for the natural beauty of
the Bay, the ReWild Mission Bay Project has to be considered within the larger system of the
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overall Mission Bay, which in turn has great local, regional, and state-wide significance for
habitat continuity.

10.2 RECOMMENDATIONS
The following recommendations are provided for consideration during future phases of
restoration project development and for consideration in future development of the areas
outside of the restoration focus areas.
•

Consider modifying Alternative 2 (Wilder) to have a larger area of wetlands
restoration than currently proposed by adding additional fill: (i) at the heel of De Anza
Point, (ii) in the open water south/southwest of Campland, and (iii) farther into De
Anza Cove.

•

Consider adding a boardwalk through wetlands under Alternative 3 (Wildest) to
provide additional wildlife viewing opportunities.

•

As part of future development of the passive and active recreation areas,
consideration should be given to providing buffers appropriate to the habitat and
adjacent recreation. In addition, consideration should be given to designing and
operating these areas in ways that would minimize light intrusion, noise impacts, and
direct human impacts in the wetlands. Special consideration should be given to
restrictions on pets, especially dogs, to minimize the impacts that these animals can
have on sensitive habitat and associated wildlife. Finally, consideration should be
given to designing and operating these areas in ways that would minimize pollutant
impacts to the wetlands. This could include the design of facilities (e.g., catch basin
inserts, CDS systems, bioswales) that would reduce the amount of pollutants that
would enter the wetlands via urban runoff and storm flows. This should also include
consideration of operational protocols that could be made to reduce the pollutants
associated with the various recreational uses. For example, golf courses, baseball
fields, soccer fields, and picnic areas could be redesigned to reduce the amount of
turf. From an operational standpoint, the turf could be maintained using low levels of
fertilizers, especially if reclaimed water is used to irrigate the turf.

•

Create more wetlands in northeast Mission Bay than what is proposed by ReWild MB
to fulfill the Mission Bay Master Plan 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. To fulfill the Master Plan vision in the future, consider creation of
additional wetlands within the recreational areas and plan for managed retreat as sea
levels rise.
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10.3 NEXT STEPS
The next steps below were identified to advance restoration of the northeast corner of
Mission Bay.
•

Decide how to proceed with future restoration project development with two favorable
options being: (i) move forward with ReWild MB as a standalone project or (ii)
combine ReWild MB with the De Anza Revitalization Project.

•

The California State Coastal Conservancy and U.S. Fish and Wildlife Service
(Coastal Program) have expressed interest in funding future phases of restoration
pending the availability of funds and the suitability of using those funds at the project
site.

•

Refine the final restoration alternatives, conduct bathymetric & topographic surveys,
perform soil sampling and testing, investigate site infrastructure (e.g., utilities, storm
drains, & roads), conduct additional engineering analyses, and identify lead agencies
for environmental review under the California Environmental Quality Act (CEQA) and
National Environmental Policy Act (NEPA), as applicable. This step should also
include updating the habitat analysis based on the 2018 State of California SeaLevel Rise Policy and refining the final restoration alternatives accordingly.

•

Conduct the necessary environmental review in accordance with CEQA and NEPA,
as applicable.

•

Conduct final engineering/ecological design analyses, prepare final engineering
plans/specifications/cost estimates, and obtain necessary permits.

•

Prepare bid package, solicit construction bids, and select a contractor.

•

Construct the project => ReWild MB!

•

Implement monitoring (pre-construction, during construction, post- construction) and
adaptive management.

Everest International Consultants, Inc.

225

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

11 REFERENCES
Almstedt 1974. Bibliography of the Diegueno Indians. Prepared by Almstedt, R. Ballena
Press: Ramona.
AMEC 2015. Mission Bay Watershed Management Area Water Quality Improvement Plan.
Prepared by AMEC Foster Wheeler Environment & Infrastructure, Inc. (AMEC). Submitted to
the San Diego Regional Water Quality Control Board by the County of San Diego and
Caltrans. June 2015.
AMEC 2016. Final Regional Harbor Monitoring Program 2013 Report. Prepared by AMEC.
Submitted to the Unified Port of San Diego, City of San Diego, City of Oceanside, and
County of Orange. January 2016.
Bean and Shipek 1978. Luiseño. Prepared by Bean, L. J., and F. C. Shipek. In California,
edited by R. F. Heizer, 550–563. Handbook of North American Indians, Vol. 8. Smithsonian
Institution, Washington, D.C.
Brabon 1976. Population dynamics of Ciona intestinalis (Linnaeus) in Mission Bay and San
Diego Bay, California. Prepared by Brabon, A.C. M.S. Thesis, San Diego State University,
94 pp.
Brodie 2013. The San Diego River: An Archaeological, Historical, and Applied
Anthropological Perspective. Prepared by Brodie, N. J. Master’s thesis on file at San Diego
State University.
Bull 1983. Shaking the Foundations: The Evidence of San Diego Prehistory. Prepared by
Bull, C. Cultural Resource Management Center Casual Papers 1(3): 15–64. Department of
Anthropology, San Diego State University.
Campland 2016. Campland History: History of Campland on the Bay. Accessed 6/6/2016.
https://www.campland.com/about/history-of-campland-on-the-bay
Carrico 1977. Portolá's 1769 Expedition and Coastal Native Villages of San Diego County.
Prepared by Carrico, R. L. Journal of California Anthropology 4:31-41. 2008. Strangers in a
Stolen Land. Sunbelt Publications, Inc.: San Diego.
cbec 2011. Appendix C – Technical Memorandum for Data Collection and Hydrodynamic
Model Development on Rose and San Clemente Creeks. January 2011.

Everest International Consultants, Inc.

226

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

cbec 2012. Rose Creek Watershed Wetland, Riparian & Water Quality Restoration
Opportunities Analysis, City of San Diego, San Diego County, California. Final Report.
Prepared by cbec, Trestles, KTU+A. Prepared for San Diego Earthworks. January 2012.
CCC 2015. California Coastal Commission. Sea-Level Rise Policy Guidance. Unanimously
Adopted – August 12, 2015.
Chang 2005. Hydraulic and Scour Studies for Rose Creek Bikeway Bridge. Prepared for
T.Y. In International. Prepared by Howard H. Chang. August 2005.

Chelton and Davis. 1982. Monthly Mean Sea Level Variability along the West Coast of
North America. Prepared by Chelton, D.B. and R.E. Davis. Journal of Physical
Oceanography. 12:757-784.
City of San Diego 1994. Final Environmental Impact Report for the Mission Bay Master
Plan Update, 100 pp.
City of San Diego 2006. Tecolote Canyon Natural Park. Natural Resource Management
Plan. Prepared for the City of San Diego, Park and Recreation Department, Open Space
Division, by HELIX Environmental Planning, Inc. March 2006.
City of San Diego 2015. Draft Addendum to Mitigated Negative Declaration No. 255100,
SCH No. 2011091045. On file at the City of San Diego.
City of San Diego 2016. http://maps.sandiego.gov/cpm/. City of San Diego Capital
Improvement Program Project Map Viewer. Viewed on July 15, 2016.
Cooley and Barrie 2004. Archaeological Excavation at the Village of Pa'mu, Ramona Valley,
California. Prepared by Cooley, T. G., and L. Barrie. Proceedings of the Society for
California Archaeology 17:43–56.
Cooley and Mitchell 1996. Limited Data Recovery Investigations at Site CA-SDI-11,767, a
La Jolla Complex Site Along the Lower San Diego River Valley. Prepared by Cooley, T. G.,
and P. Mitchell. On file at the South Coastal Information Center.
Cooley et al. 2000. Data Recovery Excavations Conducted at Archaeological Site CA-SDI10,238 (SDM-W-36) Locus B, Solana Beach, San Diego County, California. Report prepared
by Cooley, T. G., R. L. Carrico, C. Serr., and Mooney & Associates for the City of Solana
Beach. Report on file at ICF Jones & Stokes, San Diego.
County of San Diego 2016. Beach Water Quality Responsive Website 1.1. Accessed
February 16, 2016. <http://www.sdbeachinfo.com/ >

Everest International Consultants, Inc.

227

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Crane 1991. The Pueblo Lands. The Journal of San Diego History, San Diego Historical
Society Quarterly, Spring 1991, Volume 37, Number 2. Prepared by Crane, Clare B.
Crooks, J.A. 1998. Effects of an exotic mussel, Musculista senhousia, and other
anthropogenic agents on benthic ecosystem of Mission Bay, San Diego, CA. Thesis (PhD)
Oceanography University of California, San Diego, CA. 233 pp.
Crooks, J.A., K.R. Crooks and A.J. Crooks. 2015. Observations of the non-native Pacific
Oyster (Crassostrea gigas) in San Diego County, California. California Fish and Game
101(2): 101-107.
Dayton, P.K. and L.A. Levin. 1996. Erosion of Cordgrass at Kendal-Frost Mission Bay
Reserve. California Sea Grant, Biennial Report Completed Projects. 1992-1994; 1996. 179
pp.

Dexter 1983. Soft bottom infaunal communities in Mission Bay. Calif. Fish and Game
69(1): 5-17. Prepared by Dexter, D.M.
Engstrand and Brandes 1976. A Brief History of Old Town, San Diego 1821-1874. Prepared
by Engstrand, I. W., and R. Brandes, R. Old Town San Diego, 1821-1874; A Brief History
and Descriptive Guide to Historic Sites. Alcala Press, San Diego.
ESA 2016. Draft Pacific Beach Vector Habitat Remediation Program, Noyes Street Outfall
Location. Prepared by Environmental Science Associates (ESA).
Everest 2002. Tecolote Creek Wetland Alternative Analysis Results Summary Draft.
Prepared for City of San Diego. Prepared by Merkel & Associates and Everest International
Consultants, Inc. June 16, 2002.
Everest 2004. Buena Vista Lagoon Restoration Feasibility Analysis, Final Report, Volume 1:
Main Report. June 2004.
Everest 2008. Hydrologic, Hydraulic, Sediment Transport, and Geomorphic Analyses for the
Rose Creek Watershed (RCW Analysis): Existing Conditions Summary.
Ezell and Ezell 1987. Cosoy, First Spanish Stop in Alta California. Prepared by Ezell, P.,
and G. Ezell. In Brand Book Number 8, San Diego Corral of the Westerners, Twentieth
Anniversary Edition, edited by C. M. Graves and the Editorial Board, pp. 119–134.
Farris 1994. Jose Panto, Capitan of the Indian Pueblo of San Pascual. Prepared by Farris,
G. J. Journal of California and Great Basin Anthropology16 (2): 149–161.

Everest International Consultants, Inc.

228

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

FEMA 2012. Flood Insurance Study, San Diego County, California and Incorporated Areas,
Volume 1 of 11. Prepared by Federal Emergency Management Agency (FEMA). Revised
May 16, 2012.
FEMA 2016. Flood Insurance Study San Diego County, California and Incorporated Areas.
Federal Emergency Management Agency. Revised April 2016.
Foglia and Hennessey 2015. Phase II Site Testing Preliminary Report for the SoCal Gas
and SDG&E Pipeline Safety Enhancement Project, San Diego, California. Prepared by
Foglia, S., and J. Hennessey. Submitted to CH2M and SDG&E.
Gabrielson 2002. Mission Bay Aquatic Park, The History of Planning and Land Acquisitions.
Prepared by Gabrielson, E. The Journal of San Diego History 48(1): 38–47.
Gallegos 1985. Batiquitos Lagoon Revisited. Prepared by Gallegos, D. R. Casual Papers
of the Cultural Resource Management Center 2(1). San Diego State University, San Diego,
California.
Gallegos 1987. A Review and Synthesis of Environmental and Cultural Material for the
Batiquitos Lagoon Region. Prepared by Gallegos, D. R. In San Dieguito – La Jolla:
Chronology and Controversy, edited by D. Gallegos, pp. 23–34.
Gallegos 1991. Antiquity and Adaptation at Agua Hedionda, Carlsbad, California. Prepared
by Gallegos, D. R. In Hunter-Gatherers of Early Holocene Coastal California, edited by J. M.
Erlandson and R. H. Colten, pp. 19–41. Perspectives in California Archaeology Vol. 1.
University of California, Los Angeles.
Gallegos 1995. A Review and Synthesis of Archaeological Records for the Lower San Diego
River Valley. Prepared by Gallegos, D. R. Proceedings of the Society for California
Archaeology, Vol. 8:195–206.
Gallegos and Kyle 1988. Five Thousand Years of Maritime Subsistence at Ballast Point
Prehistoric Site SDI-48 (W-164) San Diego, California. Prepared by Gallegos, D. R., and C.
Kyle. Report on file at the South Coastal Information Center.
Garcia-Herbst 2009. Conservation of a Significant Prehistoric Archaeological Site in Urban
San Diego. Prepared by Garcia-Herbst, A. In SCA Proceedings 22, 1–8.
Gauthier 1994. Analysis of PAH levels in Mission Bay sediments by fluorometry. M.S.
Thesis, San Diego State University, 73 pp. Prepared by Gauthier, R.D.

Everest International Consultants, Inc.

229

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Gross and Robbins-Wade 1990. Archaeological Research Design for Sites SDI-197 and
SDI-1103, Loas Penasquitos Lagoon, San Diego, California. Prepared by Gross, G.T. and
M. Robbins-Wade. Report on file at the South Coastal Information Center.
Harlow, N. 1987. Maps of the Pueblo Lands of San Diego, 1602-1874. Published by
Dawson’s Book Shop, Los Angeles, 1987. 244 pp.
Hedges 1975. Notes on the Kumeyaay: A Problem of Identification. Prepared by Hedges, K.
Journal of California Anthropology 2:71–83.
Holland 1986. Preliminary Descriptions of the Terrestrial Natural Communities of California.
Prepared by Holland, R. F. for California Department of Fish and Wildlife.
Koerper et al. 1991. Early Holocene Adaptations and the Transition Phase Problem:
Evidence for the Allan O. Kelly Site, Agua Hedionda Lagoon. Prepared by Koerper, H. C., P.
E. Langenwalter II, and A. Schroth. In Hunter-Gatherers of Early Holocene Coastal
California, edited by J. M. Erlandson and R.H. Colten, pp. 43–62.
Kroeber 1925. Handbook of the Indians of California. Bureau of American Ethnology
Bulletin 78. Prepared by Kroeber, A. L. Washington, D.C.
KTU+A 2005. The Rose Creek Watershed Opportunities Assessment, Existing Conditions
Report. Prepared for San Diego Earthworks. April 15, 2005.
Langdon 1975. Boundaries and Lenition in Yuman Language. Prepared by Langdon, M. In
International Journal of American Linguistics 41:218–233.

Largier et al. 2003. Mission Bay Contaminant Dispersion Study Final Report. City of
San Diego. 76 pp.
Laylander and Christenson 1988. Results of a Data Recovery Program for Corral Canyon
Prehistoric Archaeological District, San Diego County, California. Prepared by Laylander, D.,
and L. E. Christenson. Cleveland National Forest, Escondido, California.
Lee 1937. Indians of the Oaks. Prepared by Lee, M. H. Ginn & Co., Boston.

Levin 1983. Drift tube studies of bay-ocean water exchange and implications for larval
dispersal. Estuaries 6: 364-371. Prepared by Levin, L.A.
Levin and Talley 2002. Natural and Manipulated Sources of Heterogeneity Controlling Early
Faunal Development of a Salt Marsh. Ecological Applications, Volume 12, Issue 6, pp.
1785–1802. Published by the Ecological Society of America. December 2002.

Everest International Consultants, Inc.

230

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Levin et al. 2007. Kendall Frost Restoration. PowerPoint presentation. Prepared by
University of California, San Diego – Students of SIO 286 (Wetland Ecology, Conservation,
and Management, Winter 2007) with Lisa Levin. Presented March 20, 2007.
Levin et al. 2009. Kendall Frost Reserve/Northern Wildlife Preserve, Sea Level Rise
Planning Document. Prepared by University of California, San Diego – Students of SIO 286
(Wetland Ecology, Conservation, and Management, Spring 2009). Edited by Lisa Levin,
Isabelle Kay. June 2009.
Levin et al. 2013. Northern Mission Bay Wetland Restoration Plan. Prepared by University of
California, San Diego – Students of SIO 286 (Wetland Ecology, Conservation, and
Management, Winter 2013) with Lisa Levin, Professor and Isabelle Kay, UC Reserve
Manager. March 21, 2013.
Levin et al. 2015. North Mission Bay Restoration: Using Lessons from the Past to Plan for
the Future. Prepared by University of California, San Diego – Students of SIO 286 (Wetland
Ecology, Conservation, and Management, Winter 2015). Edited by Lisa A. Levin, Isabelle
Kay, Christine Whitcraft. 2015.
Long, E.R., et al. 1995. Magnitude and extent of sediment toxicity in selected estuaries of
South Carolina and Georgia. Final report. NOAA Technical Memorandum NOS ORCA: 178p.
Prepared by Long, E.R., G.I. Scott, J. Kucklick, M. Fulton, B. Thompson, R.S. Carr, K.J.
Scott, G.B. Thursby, G.T. Chandler, J.W. Anderson, and G.M. Sloane.
Luomala 1978. Tipai and Ipai. Prepared by Luomala, K. In California, edited by R. Heizer,
pp. 592–609. Handbook of North American Indians, Vol. 8. Smithsonian Institution,
Washington, D.C.
Markle 1983. Technical report: Breakwater Stability Study, Mission Bay, CA, Hydraulic
Model Investigation. Final Report. Prepared by Markle, D.G. for U.S. Army Engineer
District, Los Angeles. September 1983.
May 1971. A Preliminary Report on the Excavations at Cottonwood Creek, San Diego
County, California. Prepared by May, R. V. On file at California Department of
Transportation.
McDonald 1995. Evaluation of Six Prehistoric Sites in Ames Valley, Cleveland National
Forest, San Diego County, California. Prepared by McDonald, A. M. On file at SCIC.
Meighan 1954. A Late Complex in Southern California Prehistory. Prepared by Meighan, C.
W. Southwestern Journal of Anthropology 10(2): 215–227.

Everest International Consultants, Inc.

231

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Merkel 2007. Mission Bay Park Eelgrass Inventory and Bathymetric Change Analysis:
October 1988, 1992, 1997, 2001, and 2007. Prepared by Merkel & Associates, Inc. (Merkel)
for City of San Diego Park & Recreation Department. October 2007.
Merkel 2013. Mission Bay Park 2013 Bathymetry and Eelgrass Inventory. Prepared by
Merkel & Associates, Inc. for City of San Diego Public Works, E&CP, AEP Division.
November 2013.
Merkel 2015. Mission Bay Park, Navigational Safety Maintenance Dredging Project,
Presentation. Prepared by Merkel & Associates, Inc. March 2015.
Moriarty 1966. Cultural Phase Divisions Suggested by Typological Change Coordinated with
Stratigraphically Controlled Radiocarbon Dating at San Diego. Prepared by Moriarty, J.
Anthropological Journal of Canada 4:20–30.
Moriarty 1967. Transitional Pre-Desert Phase. Prepared by Moriarty, J. In San Diego,
California. Science 155:533–-556.
Moriarty 1968. The Environmental Variations of the Yuman Culture Area of Southern
California. Prepared by Moriarty, J. Quarterly Bulletin of the Anthropological Association of
Canada 6(3): 2–18.
Moriarty 1969. The San Dieguito Complex: Suggested Environmental and Cultural
Relationships. Prepared by Moriarty, J. Anthropological Journal of Canada 7(3): 2–17.
Moriarty 1987. A Separate Origins Theory for Two Early Man Cultures in California.
Prepared by Moriarty, J. San Dieguito-La Jolla: Chronology and Controversy, edited by
Dennis Gallegos, pp. 49–60.
National Research Council. 2012. Sea-Level Rise for the Coasts of California, Oregon, and
Washington: Past, Present, and Future. Published by the National Academies Press. June
2012.
Ninyo and Moore 2011. Preliminary Geotechnical Evaluation, Football Field Improvements,
Mission Bay High School, San Diego, California. Included as Appendix G – Geotechnical
Evaluation in the Final Environmental Impact Report for the Mission Bay High School Athletic
Facility Upgrade and Modernization Project for the San Diego Unified School District.
Prepared by Ninyo and Moore, May 5, 2011.

NOAA 2011a. Bench Mark Sheet for 9410230, La Jolla CA. Datums page. U.S.
Department of Commerce, National Oceanic and Atmospheric Administration (NOAA),
National Ocean Service. Published October 6, 2011.
https://tidesandcurrents.noaa.gov/benchmarks.html?id=9410230

Everest International Consultants, Inc.

232

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

NOAA 2011b. National Oceanic and Atmospheric Administration (NOAA) Digital Coast, Data
Access Viewer. 2009 - 2011 CA Coastal Conservancy Coastal Lidar Project: Hydro-flattened
Bare Earth DEM. https://coast.noaa.gov/dataviewer/?redirect=301ocm#app=74bb&6ba3selectedIndex=1
NOAA 2016a. NOAA's Office of Coast Survey Historical Map & Chart Collection.
http://historicalcharts.noaa.gov. Data downloaded by SFEI and provided to this project team
in 2016.
NOAA 2016b. Tide/Water Levels for NOAA (National Oceanic and Atmospheric
Administration) La Jolla Tide Station 9410230, NOAA Tides and Current Website 2016.
http://tidesandcurrents.noaa.gov/waterlevels.html?id=9410230&units=standard&bdate=2015
1122&edate=20151222&timezone=GMT&datum=NAVD&interval=6&action=data
NOAA 2016c. National Climatic Data Center (NCDC) Data Tools: Find a Station. Accessed
2/16/2016. http://www.ncdc.noaa.gov/cdo-web/datatools/findstation
Novoa, A., T.S. Talley, D.M. Talley, J.A Crooks and N.B. Reyns. 2016. Spatial and
Temporal Examination of Bivalve Communities In Several Estuaries of Southern California
and Northern Baja California, MX. PLoS ONE 11(2): e0148220, doi: 10.1371/journal,
pone.0148220.
Pigniolo 2004. Points, Patterns and People: Distribution of the Desert Side-Notched Point in
San Diego County. Prepared by Pigniolo, A. Proceedings of the Society for California
Archaeology 12:27–39.
Pigniolo 2005. Subsistence, Settlement, and Environmental Change at San Diego Bay.
Prepared by Pigniolo, A. Proceedings of the Society for California Archaeology 18:255–259.
Pountney & Associates, Inc. 1988. Report of Findings: Mission Bay Shoreline Restoration
and Stabilization Master Plan; Mission Bay Park; San Diego, California. Resolution No. C02554. Prepared for City of San Diego, Department of Parks and Recreation 1988.
Prepared by Pountney & Associates, Inc. Project No. 1198-SI01. December 19, 1988
Raven-Jennings and Smith 1999. Final Report for Site SDI-8330/W-240 ‘Scraper Hill,’
Escondido, California. Prepared by Raven-Jennings, S., and B. F. Smith. On file at the
South Coastal Information Center.
Rick 2002. Mission Bay, An Engineer’s Vision Come True. Prepared by Rick, W. B. The
Journal of San Diego History 48 (1): 26–37.

Everest International Consultants, Inc.

233

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Robbins-Wade 2013. Cultural Resources Testing at CA-SDI-5017, Verizon Wireless Mission
Bay Athletic Area (Rose Creek) Facility, San Diego, California. Prepared by Robbins-Wade,
M. On file at Affinis.
Robbins-Wade 2014. Mission Bay High School (MBHS) and Pacific Beach Dr./Olney St.
(PBO). Prepared by Robbins-Wade, M. On file at the City of San Diego.
Rogers 1929. Site Form for CA-SDI-5017. Prepared by Rogers, M. On file at the South
Coastal Information Center.
Rogers 1939. Early Lithic Industries of the Lower Basin of the Colorado River and Adjacent
Desert Areas. Prepared by Rogers, M. San Diego Museum Papers No. 3.
Rogers 1945. An Outline of Yuman Prehistory. Prepared by Rogers, M. Southwestern
Journal of Anthropology 1:167–198.
Rogers 1966. Ancient Hunters of the Far West. Prepared by Rogers, M. San Diego: UnionTribune Publishing.
RWQCB 1994. Water Quality Control Plan for the San Diego Basin. Prepared by the
Regional Water Quality Control Board (RWQCB). 225 pp.

SAIC 1983. Mission Bay Monitoring Program, 95 pp. Prepared by Science Applications
International Corporation (SAIC).
SanGIS 2016. http://www.sangis.org/download/index.html SanGIS (San Diego Geographic
Information Source) website. Data downloaded in January-February 2016.
Scharlotta 2015a. Archaeological Testing at the Proposed A-1 Storage Site, 2736 Garnet
Road, San Diego, CA. Prepared by Scharlotta, I. On file at ASM Affiliates, Inc.
Scharlotta 2015b. Archaeological Testing at the Proposed Sonic Site, 2736 Garnet Road,
San Diego, CA. Scharlotta, I. On file at ASM Affiliates, Inc.
SDAS 2015. ReWild Mission Bay: Community Representative Group, Protecting and
Restoring Wetland Habitat in Northeast Mission Bay. Prepared by San Diego Audubon
Society (SDAS). Presentation given November 17, 2015.
SFEI 2016a. Mission Bay Historical Ecology Reconnaissance Study, Data Collection
Summary, February, 2016. Memorandum prepared by San Francisco Estuary Institute for
the San Diego Audubon Society.

Everest International Consultants, Inc.

234

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

SFEI 2016b. Mission Bay Historical Ecology Reconnaissance Study. March 17, 2016.
Presentation prepared by San Francisco Estuary Institute for the San Diego Audubon
Society.
Shipek 1982. Kumeyaay Socio-Political Structure. Prepared by Shipek, F. Journal of
California and Great Basin Anthropology 4:296–303.
Shipek 1985. Kuuchamaa: The Kumeyaay Sacred Mountain. Prepared by Shipek, F.
Journal of California and Great Basin Anthropology 7(1): 67–74.
Shumway et al. 1961. Scripps Estate Site, San Diego, California: A La Jolla Site Dated 5460
to 7370 Years Before the Present. Annals of the New York Academy of Sciences 93:37–
132. Prepared by Shumway, G., C. L. Hubbs, and J. R. Moriarty.
Smith 1990. Results of an Archaeological Survey and Evaluation of Cultural Resources
within the San Elijo Ranch Specific Plan. Report prepared by Brian F. Smith and Associates,
and on file at the South Coastal Information Center/
Smith and Moriarty 1985. The Archaeological Excavations at Site W-20, Sierra Del Mar, a
Site Occupied by the La Jolla Complex from 7140 B.P. (5190 B.C.) to 2355 B.P. (400 B.C.)
on the Shores of Los Penasquitos Lagoon near Del Mar, California. Prepared by Smith, B.
F., and J. Moriarty. On file with the City of San Diego.
Sparkman 1908. The Culture of the Luiseno Indians. Prepared by Sparkman, P. University
of California Publications in American Archaeology and Ethnology 8:188–234.
Stevens C. 2016. Conversation between Clark Stevens of New West Land Company and
Ms. A. Correia, Facilities Operations Manager at the Ocean Discovery Institute during a site
visit on January 2016.
Stockwell et al. 1977. A water quality study of Mission Bay. Joint Report by California
Regional Water Quality Control Board, California Department of Health and San Diego
County Department of Public Health. Prepared by Stockwell, H.M., L. Burtman, and J.R.
Philip.
SWRCB 2015. Final 2012 California Integrated Report (Clean Water Act Section 303(d) List
/ 305(b) Report), Staff Report, Appendix A: Category 5 List (2012 California 303(d) List of
Water Quality Limited Segments). Prepared by State Water Resources Control Board
(SWRCB). April 2015.
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml
Tetra Tech 2012. Tecolote Watershed Comprehensive Load Reduction Plan, Final.
Submitted by City of San Diego and Caltrans. July 20, 2012.

Everest International Consultants, Inc.

235

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

True 1958. An Early Complex in San Diego County, California. Prepared by True, D.
American Antiquity 23(3): 255–264.
True 1970. Investigation of a Late Prehistoric Complex in Cuyamaca Rancho State Park,
San Diego County, California. Prepared by True, D. Archaeological Survey Monographs
No. 1. University of California, Los Angeles.
True 1980. The Pauma Complex in Northern San Diego County: 1978. Prepared by True,
D. Journal of New World Archaeology 3(4): 1–39.
True and Beemer 1982. Two Milling Stone Inventories from Northern San Diego County,
California. Prepared by True, D., and E. Beemer. Journal of California and Great Basin
Anthropology 4:233–261.
USACE 1987. Corps of Engineers Wetlands Delineation Manual. Technical Report Y-87-1,
Environmental Laboratory of the U.S. Army Engineer Waterways Experiment Station,
Vicksburg, MS. January 1987.
USACE 1991. State of the Coast Report San Diego Region. CCSTWS 91. U.S. Army
Corps of Engineers (USACE), Los Angeles District.
USD 2004. Mission Bay Water and Sediment Testing Project, Final Report. Agreement
295495. Prepared by University of San Diego (USD), Department of Marine Science and
Environmental Studies. January 2004.
Vaughan 1982. A Replicative Systems Analysis of the San Dieguito Component at the C.W.
Harris Site. Prepared by Vaughan, S. J. Master’s thesis, Department of Anthropology,
University of Nevada, Las Vegas.
Wallace 1955. A Suggested Chronology for Southern California Coastal Archaeology.
Prepared by Wallace, W. J. Southwestern Journal of Anthropology 11(3): 214–-230.
Warren 1967. The San Dieguito Complex: A Review and Hypothesis. Prepared by Warren,
C. N. American Antiquity 32:168 185.
Warren 1968. Cultural Tradition and Ecological Adaptation on the Southern California Coast.
Prepared by Warren, C. N. Archaic Prehistory in the Western United States, edited by C.
Irwin-Williams, pp. 1–14.
Warren 1987. The San Dieguito and La Jolla: Some Comments. Prepared by Warren, C. N.
In San Dieguito – La Jolla: Chronology and Controversy, edited by D. Gallegos, pp. 73–85.

Everest International Consultants, Inc.

236

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

Warren and True 1961. The San Dieguito Complex and its Place in California Prehistory.
Prepared by Warren, C. N., and D. True. University of California, Los Angeles,
Archaeological Survey Annual Report 1960–1961:246–307.
Weston 2006. 2004-2005 Urban Runoff Monitoring Report, Mission Bay Watershed
Management Area (Section 9). Final Report. January 2006.
Woodward-Clyde, 1986. Watershed Erosion / Sedimentation Study – Rose and San
Clemente Canyons, Volume I and II. Prepared by Woodward-Clyde Consultants for the City
of San Diego. October 1986.
WRCC 2016. Monthly Sum of Precipitation, File last updated Feb 10, 2016. Prepared by
Western Regional Climate Center (WRCC). Accessed 2/10/2016.
http://www.wrcc.dri.edu/WRCCWrappers.py?sodxtrmts+047740+por+por+pcpn+none+msum
+5+01+F
WRT 2002. Mission Bay Master Plan Update. Prepared by Wallace Roberts & Todd and
others for City of San Diego. Adopted August 2, 1994. Amended August 1995, May 1997
and July 2002.
Zedler J.B. 2001. Handbook for Restoring Tidal Wetlands, CRC Press, Boca Raton, Florida,
p. 439.
Zedler, J.B. 1982. The Ecology of Southern California Coastal Salt Marshes: A Community
Profile. U.S. Fish Wildl. Serv. FWS/OBS-81/54. 110 pp.
Zembal et al. 2015a. Status and Distribution of the Light-footed Ridgway’s (Clapper) Rail in
California, 2015. Prepared by Zembal, R., S.M. Hoffman, and John Konecny. California
Department of Fish and Wildlife, Wildlife Branch, Nongame Wildlife Program Report, 201504. Sacramento, CA 26 pp.
Zembal et al. 2015b. A survey of the Belding’s Savannah sparrow (Passerculus
sandwichensis beldingi) in California, 2015. Prepared by Zembal, R., S. M. Hoffman, and
R.T. Patton. Calif. Dep. Fish and Wildlife, Wildlife Branch, Nongame Wildlife Program
Report, 2015-02, Sacramento, CA 20 pp.

Everest International Consultants, Inc.

237

ReWild Mission Bay: Wetlands Restoration Feasibility Study Report

APPENDIX A
CAMPLAND UTILITY MAPS

Everest International Consultants, Inc.

The plans included in this attachment document various utilities at and adjacent to Campland
on the Bay. Specifically, plans showing electrical, water, and sewage/ plumbing utilities, and
grading are included. The plans may show as-built and/ or planned future work, and are
labeled as such.

ELECTRICAL UTILITIES

WATER UTILITIES

SEWER/ PLUMBING UTILITIES

GRADING PLAN WITH UTILITY LINES
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APPENDIX B
CULTURAL RESOURCES RECORDS SEARCH AND EXISTING CONDITIONS
MEMORANDUM

Everest International Consultants, Inc.

\
AECOM
401 West A Street
Suite 1200
San Diego, CA 92101
www.aecom.com

619.610.7600
619.610.7601

tel
fax

Memorandum

To

David Cannon, P.E.
Everest International Consultants, Inc.

CC

Jessica Sisco, AECOM

Subject

Revised Cultural Resources Records Search and Existing Conditions Memo
for the ReWild Mission Bay Project, City of San Diego, California

From

Shannon Foglia M.A., RPA
Archaeologist

Date

July 5, 2016

Dear Mr. Cannon:

This memorandum, prepared by AECOM with contributions by Rod Meade of R.J. Meade
Consulting, Inc., documents the cultural resources records search results and existing
conditions for the ReWild Mission Bay (ReWild) Project. The project is located on the north
side of Mission Bay in the City of San Diego (Figure 1). A records search of the entire
project area with a 0.25-mile (mi.) buffer was conducted by AECOM. In summary, three
archaeological resources and four historic addresses were identified during the records
search. The search also indicated that most of the project area has been previously studied.
This memorandum includes the following sections:
•
•

•
•

Section 1.0 - Background
Section 2.0 - Cultural Setting
o Section 2.1 - Prehistoric Period
o Section 2.2 - Early Prehistoric Period Complexes
o Section 2.3 - Archaic Period Complexes
o Section 2.4 - Late Prehistoric Period Complexes
o Section 2.5 - Ethnographic Period
o Section 2.6 - Historic Period
o Section 2.7 - Spanish Period
o Section 2.8 - Mexican Period
o Section 2.9 - American Period
Section 3.0 - Records Search Methods and Results
o Section 3.1 - Studies
o Section 3.2 - Resources
Section 4.0 – Summary
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•
•
•
1.0

Appendix A – References
Figure 1
Figure 2
Background

The San Diego Audubon Society (SDAS), with support from the Coastal Conservancy and
the U.S. Fish and Wildlife Service, aims to restore 170 acres of Mission Bay back to its
natural estuarine habitat. The proposed restoration will take place around the mouth of Rose
Creek and Kendall Frost Marsh. This will increase natural wetland habitats within San Diego
as well as provide habitat space for sensitive species such as the least terns and vegetation.
With the proposed restoration, SDAS hopes to preserve important wetlands, reduce impacts
from flooding, improve water quality, and provide recreation for the residents of San Diego.
Currently, the area is occupied by Campland on the Bay, Mission Bay RV Park, and the De
Anza Cove Park.
2.0

Cultural Setting

The cultural environment of the study area is briefly described below. It is intended as a
general overview of the cultural and historical characteristics of the area of proposed
restoration area and vicinity.
2.1

Prehistoric Period

The following culture history briefly describes the known prehistoric cultural traditions in the
vicinity of the project area. The approximately 10,000 years of documented prehistory of the
San Diego region has often been divided into three periods: Early Prehistoric Period (San
Dieguito tradition/complex), Archaic Period (Milling Stone Horizon, Encinitas tradition, La
Jolla and Pauma complexes), and Late Prehistoric Period (Cuyamaca and San Luis Rey
complexes).
2.2

Early Prehistoric Period Complexes

The earliest reliably dated human habitation in the region, the “San Dieguito complex,”
occurred during the Early Prehistoric Period. After first being identified by Rogers (1939,
1945, 1966), other researchers such as Warren and True (1961), Warren (1967), and
Moriarty (1969, 1987) have studied the assemblage of artifacts associated with the San
Dieguito complex and refined and enhanced the understanding of it. The complex occurs
within Wallace’s (1955) “Early Man Horizon,” and Warren subsequently defined a broader
San Dieguito tradition (Warren 1968). Recent calibrations of previously uncalibrated
radiocarbon dates for the San Dieguito complex that ranged from sometime before 9,030
±350 years before present (B.P.) to between 8,490 ±400 and 7,620 ±380 years B.P.
(Warren 1967, 1968) indicate that the oldest of these dates are actually between 10,000 and
11,000 years B.P. (Warren et al. 1998). At the Harris Site (CA-SDI-149/316/4935B), located
along the San Dieguito River, the earliest component has been associated by Warren with
the San Dieguito complex (Warren 1966, 1967; Warren and True 1961; Vaughan 1982).
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Characteristic artifacts from the lower levels at the site include leaf-shaped knives; ovoid
bifaces; flake tools; choppers; core and pebble hammerstones; and several types of
scrapers, crescents, and short-bladed shouldered points (Warren 1966; Warren and True
1961). Quarries attributed to the San Dieguito complex (e.g., CA-SDI-9218) have also been
recorded immediately adjacent to the Harris Site in the Double Peak area, approximately 1
mi. (1.6 kilometers [km]) to the north (Smith 1990:109).
Most of the evidence for the San Dieguito complex/Early Man Horizon has been derived
from the coastal region of San Diego County, but little evidence for the complex has been
discovered in the coastal area north of San Diego County. Artifacts attributed to the complex
have, however, recently been found in the Cuyamaca Mountains approximately 28 mi. (45
km.) east of the proposed project area (Pigniolo 2005). The San Dieguito complex has been
characterized by some researchers as having a primarily, but not exclusively, hunting
subsistence orientation, in contrast to the more gathering-oriented complexes that were to
follow (Warren 1967, 1968, 1987; Warren et al. 1998). Other researchers have interpreted
the San Dieguito subsistence system to be possibly ancestral to, or as a developmental
stage for, the subsequent predominantly gathering-oriented “La Jolla/Pauma complex” (e.g.,
Bull 1983; Ezell and Ezell 1987; Gallegos 1985, 1987, 1991; Koerper et al. 1991).
2.3

Archaic Period Complexes

The Archaic Period in the southern coastal region dates from circa 8,600 years ago to circa
1,300 years ago (Warren et al. 1998). A large number of archaeological site assemblages
dating to this period have been identified at a range of coastal and inland sites, which
appear to indicate that a relatively stable, sedentary hunting and gathering complex,
possibly associated with one people, was present in the coastal and immediately inland
areas of what is now San Diego County for more than 7,000 years. These assemblages,
designated as the La Jolla/Pauma complexes, are considered part of Warren’s (1968)
“Encinitas tradition” and Wallace’s (1955) “Milling Stone Horizon.” In general, the content of
these site assemblages includes manos and metates; shell middens; terrestrial and marine
mammal remains; burials; rock features; bone tools; doughnut stones; discoidals; stone
balls; plummets; biface points/knives; beads made of stone, bone, or shell; and cobblebased tools at coastal sites and increased hunting equipment and quarry-based tools at
inland sites. As defined by True (1958), the “Pauma complex” aspect of this culture is
associated with sites located in inland areas that lack shellfish remains, but are otherwise
similar in content to the La Jolla complex and may, therefore, simply represent a noncoastal
expression of the La Jolla complex (True 1980; True and Beemer 1982). During the latter
half of the Archaic Period, beginning approximately 5500 B.P., a major shift in the
subsistence system of prehistoric populations in the southern coastal region appears to
occur. Artifacts such as dart points and mortars and pestles, which are essentially absent
during the early Archaic Period, become increasingly present in site assemblages dating
after circa 5500 B.P. This evidence in the archaeological record is indicative of an increase
in hunting activity and of the gathering and processing of acorns for subsistence. The new,
and subsequently increasing, use of these resources represents a major shift in the
Encinitas/La Jolla/Pauma complex subsistence system in the southern coastal region.
3

Similar to the San Dieguito complex, most of the archaeological evidence for the Encinitas
tradition/La Jolla/Pauma complexes (Milling Stone Horizon) in San Diego County is derived
from sites in coastal valleys, estuaries, and/or embayments that are present along the San
Diego coast, south of the San Luis Rey River (e.g., Cooley and Mitchell 1996; Cooley et al.
2000; Gallegos 1995:200; Gallegos and Kyle 1988; Shumway et al. 1961; Smith and
Moriarty 1985). To the east of the proposed project area in the inland mountains and upperelevation foothill areas of San Diego County, evidence for sites associated with the Archaic
Encinitas tradition/La Jolla/Pauma complexes are less common relative to the Late
Prehistoric complexes that succeed them (e.g., Cooley and Barrie 2004; Laylander and
Christenson 1988; May 1971; Raven-Jennings and Smith 1999; True 1970). McDonald
(1995:14) has observed that “most sites in the Laguna Mountains can be expected to date
from late prehistoric or ethnohistoric occupation of the region, and Archaic Period remains,
while not unknown, are relatively rare.” Sites that date to the Archaic Period are also
documented in the near coastal area around San Diego County.
2.4

Late Prehistoric Period Complexes

The beginning of the Late Period is marked by evidence of a number of new tool
technologies and subsistence shifts in the archaeological record. Compared to those shifts
noted for the middle and late Archaic Period, those occurring at the onset of the Late
Prehistoric Period are rather abrupt. The magnitude of these changes and the short period
of time within which they took place seem to indicate a significant change in subsistence
practices in the area of what is now San Diego County (circa 1500 to 1300 B.P.). The
changes observed include a technological shift from the use of atlatl and dart to the bow and
arrow; subsistence shifts that include a reduction in shellfish gathering in some areas
(possibly due to silting of the coastal lagoons); and the storage of crops, such as acorns, by
Yuman and Shoshonean peoples. New traits such as the production of pottery and
cremation of the dead were also introduced during the Late Prehistoric Period.
Movements of people during the last 2,000 years can account for at least some of these
changes. Yuman-speaking people had occupied Gila/Colorado River drainages of western
Arizona by 2,000 years ago (Moriarty 1968), and then continued to migrate westward. An
analysis by Moriarty (1966, 1967) of materials recovered from the Spindrift site in La Jolla
indicated a preceramic Yuman phase. Based on this analysis and a limited number of
radiocarbon samples, Moriarty concluded that Yumans, lacking ceramic technology,
penetrated into and occupied what is now the San Diego coast approximately 2,000 years
ago. Subsequently, approximately 1,200 to 1,300 years ago, ceramic technology diffused
into the coastal area from the eastern deserts. While these Yuman speakers may have
shared cultural traits with the people occupying the area of present-day eastern San Diego
County before 2000 B.P., their influence is better documented with finds dating to after 1300
B.P., with the introduction of traits such as small points, ceramics, Obsidian Butte obsidian,
and the practice of cremation of the dead.
Based on research by Meighan (1954) and True (1970), two distinct archaeological
complexes have been proposed for the Late Prehistoric Period in San Diego County. The
Cuyamaca complex is based on analysis by True (1970) of archaeological excavations
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within Cuyamaca Rancho State Park and of San Diego Museum of Man collections. Based
on the results of this analysis, True was able to define a Late Prehistoric Period complex for
southern San Diego County that was distinct from Meighan’s (1954) San Luis Rey complex
in the northern county area. The presence or absence, or differences in the relative
occurrence of, certain diagnostic artifacts in site assemblages provide the principal
distinctions between these archaeological complexes. Cuyamaca complex sites, for
example, generally contain both Cottonwood Triangular style points and Desert Sidenotched arrow points, while Desert Side-notched points are quite rare or absent in San Luis
Rey complex sites (Pigniolo 2004). Other examples include Obsidian Butte obsidian, which
is far more common in Cuyamaca complex sites than in San Luis Rey complex sites, and
ceramics that, while occurring during the Late Prehistoric period throughout the area of
present-day San Diego County, are more common in the southern or Cuyamaca complex
portions of San Diego County where they occurred earlier in time and appear to be
somewhat more specialized in form. Both complexes have produced a variety of vessel
types, along with rattles, straight and bow-shaped pipes, and effigies. Interment of the dead
at Cuyamaca complex sites is almost exclusively by cremation, often in special burial urns,
while archaeological evidence from San Luis Rey complex sites indicates both inhumation
and cremation. Based on ethnographic data, including the areas defined for the Hokanbased Yuman-speaking peoples (Diegueño/Kumeyaay) and the Takic Shoshoneanspeaking peoples (Luiseño) at the time of contact, it is now generally accepted that the
Cuyamaca complex is associated with the Yuman Diegueño/Kumeyaay and the San Luis
Rey complex is associated with the Shoshonean Luiseño/Juaneño.
In contrast to Archaic Period sites, Late Prehistoric Period sites attributable to the San Luis
Rey or Cuyamaca complexes are less common in the near-coastal areas of the county.
Gallegos (1995:200) states that, “for San Diego County, there is temporal patterning, as the
earliest sites are situated in coastal valleys and around coastal lagoons. Late Period sites
are also found in coastal settings, but are more common along river valleys and interior
locations.” As defined by True (1958), the area of the proposed project would, while in
proximity to the area of the San Luis Rey complex, have been within the area more
commonly associated with the archaeologically defined Cuyamaca complex.
2.5

Ethnographic Period

The proposed project area is located in the traditional territory of Yuman-speaking
populations who inhabited the area at the time of European contact. The southern boundary
between the territories of the Shoshonean Luiseño/Juaneño and the Yuman Northern
Diegueño (Ipai Kumeyaay) has been delineated as extending from the coast east along
Agua Hedionda Creek as far as the northern tip of the valley of San José and Palomar
Mountain (Bean and Shipek 1978; Kroeber 1925; Shipek 1985; Sparkman 1908). These
people were originally labelled Diegueño by the Spaniards, a term derived from their
association with Mission San Diego de Alcalá. The term Diegueño was adopted by early
anthropologists (e.g., Kroeber 1925) and was further divided into the southern and northern
Diegueño
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The linguistic and language boundaries as seen by Shipek (1982) subsume the Yuman
speakers into a single nomenclature, the Kumeyaay, a name applied previously to the
mountain Tipai or Southern Diegueño by Lee (1937), while Almstedt (1974:1) noted that
’Ipai applied to the Northern Diegueño, with Tipai and Kumeyaay for the Southern Diegueño.
However, Luomala (1978:592) has suggested that while these groups consisted of over 30
patrilineal clans, no singular tribal name was used, and she referred to the Yuman-speaking
people as ’Iipai/Tipa. Other researchers have designated the Kumeyaay living north of the
San Diego River as ’Iipai (Northern Diegueño), and those south of the river and into Baja
California as Tipai (Southern Diegueño) (Hedges 1975:71–83; Langdon 1975:64–70). Now
referred to by the Yuman language term “Kumeyaay,” these local indigenous populations
were settled in permanent villages or rancherias at the time of contact with the Spanish in
the late 1700s.
Shipek noted that the Kumeyaay journeyed from the mountains to utilize Mission Bay,
Mission Beach, and Pacific Beach for food processing, fishing, and trade. Numerous sites
can be found within the coastal areas and around Rose Creek that document the
Kumeyaay’s presence in the area (Robbins-Wade 2014). These sites contain shell middens
and hearth features that most likely point to the Kumeyaay exploiting the area over a
prolonged period (Gross and Robbins-Wade 1990).
2.6

Historic Period

Coastal Southern California’s historic period began in September 1542 when Juan
Rodriguez Cabrillo reached San Diego Bay as part of his expedition up the coast north of
“New Spain.” Mission Bay (formally called False Bay) was first discovered in 1542 by
Cabrillo. Historical tradition has it that Spanish sailors named it Bahia Falsa (the False Bay)
because, some crew left their ship to venture out of the Bay northward from San Diego Bay
and returned mistakenly to the bay entrance located to the north of the entrance to San
Diego Bay. They were surprised to find that their ship was not in the bay “where they left it”
and, until they exited Bahia Falsa and sailed south again they did not realize that they had
entered the wrong bay. False Bay was not called Mission Bay until 1914, the result of a
local magazine naming contest to make it more attractive as a tourist destination. The U. S.
Board of Geographic Names confirmed the new name on October 6, 1915 (Tolle 1951).
When it was first discovered, the Mission Bay had an estimated 4,000 acres of tidal marsh
habitat surrounding it (Gabrielson 2002). Although the impact of that single event did not
usher in instant changes in the region, it marks the opening of the area to new contact,
colonialism, and cultural shifts. A brief discussion of the history of Mission Bay and its
surroundings is presented below to provide a background on the presence, chronological
significance, and historical relationship of archaeological resources within the study area.
2.7

Spanish Period

It was 200 years from the time of Cabrillo’s initial explorations before the native peoples of
present-day San Diego County felt the major impact of Spanish colonial contact. In 1769,
Gaspar de Portola’s expedition was the driving force of Spanish Imperial expansion into Alta
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California, seeking suitable locations to establish military presidios and religious missions up
the coast. Built between 1769 and 1821, the San Diego presidio and the San Diego, San
Luis Rey, and San Juan Capistrano missions stood, literally and figuratively, as symbols of
Spanish colonialism, importing new systems of labor, demographics, settlement, and
economies to the area. In 1774, Mission San Diego de Alcalá was moved from Presidio Hill
to a location up the San Diego River valley, where its inhabitants and their imported
livestock could better access water and land for agriculture and grazing. The European
population, however, remained concentrated in the presidio, with a population of 200 by
1790 (Engstrand and Brandes 1976). Horses, cattle, sheep, pigs, corn, wheat, olives, and
other agricultural goods and implements became the basis of the area’s subsistence
economy, and new methods of land use and building construction changed the landscape.
The ethnographic village of La Rinconada de Jamo, CA-SDI-5017, is located near Mission
Bay and Rose Creek. It has believed to be occupied for over 3,000 years (Garcia-Herbst
2009). De Portola recorded seeing the village in July of 1769; he named it La Rinconada,
which translates to corner in Spanish (Carrico 1977). Portola and his men met the
inhabitants of the village and had a peaceful exchange. The village name of Rinconada
continued to appear in historic documents kept by the Mission from 1769-1832. The
documents list the village as Rinconada and Rincon is Spanish and Jamio, Japmo, and
Jamo in Kumeyaay (Carrico 1977). Spanish soldiers had a few documented conflicts at La
Rinconada de Jamo. In 1772, Pedro Fages, a Spanish viceroy, and his soldiers traveled by
La Rinconada de Jamo and were attacked with stones and darts. The men decided to attack
the villagers. The Francian priests who wrote about the village, such as Father Francisco
Palou reported friendly interactions at the site. Mission records also record 56 converts from
the village (Carrico 1977).
2.8

Mexican Period

Mexico, including Alta California, gained its independence from Spain in 1821, but Spanish
patterns of culture and influence remained. The missions continued to operate as they had
in the past, and laws governing the distribution of land were also retained for a time. One
major alteration did occur in 1835, when the missions were secularized and their large land
holdings were made available to private citizens. While some large grants of land were
made prior to 1834, secularization of the mission’s large grazing holdings ushered in the
Rancho Era. One impact was the dissolution of the mission as a residential and labor center
for territorially disenfranchised Native Americans. Many mission neophytes had little option
but to work on the new Mexican ranchos. Communities living farther from the ranchos were
able to maintain their traditional lifeways for a bit longer. These ranches put new pressures
on California’s native populations, as grants were made for inland areas still occupied by the
Kumeyaay, forcing them to acculturate or relocate farther into the back country. In rare
instances, former mission neophytes were able to organize pueblos and attempt to live
within the new confines of Mexican governance and culture. The most successful of these
was the Pueblo of San Pasqual, located inland along the San Dieguito River Valley, founded
by Kumeyaay who were no longer able to live at the Mission San Diego de Alcalá (Carrico
2008; Farris 1994).
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At the same time, former Presidio soldiers became civilians, moving down from Presidio Hill
to settle along the San Diego River in what would become the Pueblo of San Diego. Cattle
ranching continued to predominate over other agricultural activities, and transportation
routes through the region were developed to accommodate the tallow and hide trades,
which increased during the early part of this period.
2.9

American Period

American governance began in 1848, when Mexico signed the Treaty of Guadalupe
Hidalgo, ceding California to the United States at the conclusion of the Mexican–American
War. Land ownership was thrown into turmoil as Mexican land owners faced validation of
their grants by the State Lands Commission. The cost of defending their claim and the
evidence required by the State Lands Commission to prove title claims meant that many
Mexican-era ranchos were claimed as public land that was open to American settlement. At
the same time, events both east and west made American settlers eager to move westward.
The California gold rush, the end of the Civil War, and the passage of the Homestead Act
implementing the United States’ manifest destiny to occupy and exploit the North American
continent brought people to California after 1848.
Railway systems began to connect the people and products of Southern California to the
rest of the United States. Increased American settlement and claims on the land for
residential, mining, agricultural, and ranching purposes in the second half of the 19th
century meant that many remaining lands sustaining Native American populations were
marked, surveyed, or even fenced as private, changing the landscape once again. Native
American reservations were established, ostensibly to provide land for Native American
populations, but these holdings made available only the poorest of subsistence lands, and
forced many indigenous peoples to adopt a more sedentary life style, reliant on the Anglo
economic system as an alternative to moving to a reservation (Carrico 2008).
What we now call Mission Bay remained a tidal marsh habitat until 1853 when the U.S.
Army Corps of Engineers (USACE), led by Lieutenant George Horatio Derby, attempted to
reroute the course of the San Diego River. At this time, the river emptied into San Diego
Bay, an important resource for settlers, but in the past the terminus fluctuated between the
bays. The river was silting up San Diego Bay, which was a danger to commercial
enterprises in the city. The USACE constructed Derby Dike, which consisted of widening the
existing channel and using the excavated sand and timber bulkhead to create a levee. The
Derby Dike lasted until 1855, when it was washed out by a flood. The river returned to its
course into San Diego Bay. In 1875, the channel was revitalized and improved (Brodie
2013). This resulted in the final rerouting of the river into the Pacific Ocean, near Mission
Bay, as it is today.
Prior to the naming and development of Mission Bay, the surrounding area was used for
sheep farming (Rodgers 1925). Hunting and fishing were so good that toward the latter part
of the century an impromptu settlement called “Duckville” grew on the bay flats at the mouth
of the San Diego River. Duckville was logically named because of the flocks of canvasback
and Canadian geese that were common and resulted in the area being a popular site for
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outdoor sport (Avitt 1959). The Bay remained obscure until the boom of the 1880’s when
speculators began to become aware of the potential of the bay for commercial tourism.
George P. Hall became the first person to formally advocate the development of False Bay
as a tourist area (Tolle 1951).
The City first began to develop Mission Bay in 1926 as an aquatic park for the residents of
San Diego. In the preceding years, John D. Spreckels had subdivided Mission Beach,
constructed an amusement park, and built the La Jolla Streetcar Line (Rick 2002). More
people began moving to the Mission Bay area and the City focused on changing the bay’s
landscape. During these formative years, the land around Mission Bay was controlled by the
State Harbor Commission (CSHC), but no funds were available for development projects.
The CSHC purchased 65 more acres in 1929 and also received a donation from Spreckels
for 1.5 mi. of beach. Also in 1929, Mission Bay was incorporated into the California State
Park System, a move that could have accelerated a shift away from hunting and fishing;
however, the state had little money or interest to expend on Mission and no immediate
improvements resulted although a “Preliminary Plan for Mission Bay State Park” was
prepared in 1930 and a “Tentative Landscape Plan” for the park’s northeast section was
prepared in 1939 (Meade 1968) All plans for the bay were stalled by a combination of the
Great Depression and World War II (Gabrielson 2002).
It was Glenn Rick, the long-time City Planning Director, who first proposed an aquatic park
to the City Council. Mr. Rick worked for this goal from 1930 until his retirement in 1956 when
the City approved the 1956 Master Plan for Mission Bay Park, the initial plan for the Mission
Bay of today was developed in 1945. Federal funds, coupled with a state grant of 2,900
acres of tidelands and submerged lands, voter approval of a $2 million bond issue, and the
City’s approval of $1.5 million for improvements,, allowed the City to acquire the wetlands
around the bay (Rick 2002) and begin dredging operations in early 1946 (see also Patterson
1965). The City was able to take responsibility for the lands from the government
(Gabrielson 2002).
Dredging in the project area began in 1946 and continued for the next 10 years (Plate 1).
During that time, Point De Anza was created with the dredged materials. The soil used for
Point De Anza was of poor quality and would not support any type of construction. Sand
was brought in and added on top of the dredged soil. Glenn Rick, the City Planning
Engineer behind the creation of Mission Bay Park, had originally hoped to include 19 wildlife
areas within Mission Bay, but other proponents did not favor this pro-environmental design.
Groups advocating for more open water for boating activities, park areas, and accessible
open spaces won out. In the final design, Rick was reduced to only five wildlife areas, the
largest being the Kendall-Frost Mission Bay Marsh Reserve (Rick 2002). The area under
Campland on the Bay was originally planned, most likely by Rick, as a wildlife area. It is
labelled on a 1953 planning department map as “Wild Life.” However, this area began to be
filled in 1963 with dredged materials from around Fiesta Island (Gabrielson 2002). Most of
the project area was created from dredged soils from within Mission Bay and imported sand
material. Mission Bay represents an engineering feat undertaken by the City as the majority
of the recreational areas were created from 1946 to 1965 including places such as De Anza
Point, Fiesta Island, Vacation Isle, Bahia Point, Santa Clara Point, El Carmel Point, Mission
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Bay Park, and the Quivira Basin. By 1958, the Master Plan and municipal regulations
identified the northeast corner of Mission Bay Aquatic Park, within what is now the ReWild
study area, for parks, paddle boarding and guest housing uses (City of San Diego 1965).
The land/water interface (shoreline) approximates current conditions.

Plate 1. The changing landscape of Mission Bay from 1920 to 2014 (from San Diego
Audubon Society 2015).
3.0

Records Search Methods and Results

On February 11, 2015, AECOM requested a search of the records on file in the California
Historical Resources Information System (CHRIS) located at the SCIC. The CHRIS houses
documents and materials related to cultural resources within California. This includes
archaeological site records, reports, studies, maps, and other information. The records
search included the 170 acre study area plus a 0.25-mi. surrounding radius. The search was
conducted to determine previous survey coverage, identify previously recorded cultural
resources, and determine the likelihood of impacting unidentified archaeological resources.
No pedestrian study or field visit was performed during this existing conditions analysis.
3.1

Studies

AECOM received the SCIC records search results on February 18, 2016. The records
search indicated that 43 previous cultural resource studies have been conducted within a
0.25-mi. radius of the project location. Of these, 17 are within the proposed restoration area.
The majority of the project area, approximately 55 percent, has been previously surveyed or
studied. A 2001 study by ASM Affiliates, Inc. (ASM) examined De Anza Cove and the
surrounding golf course (Ni Ghabhlain 2001). Numerous subsurface testing excavations,
surveys, and monitoring efforts have occurred near, but outside, the project area. The
previous studies are tabulated below (Table 1).
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Table 1. Previous Studies within the Project Area
REPORT
NUMBER

AUTHORS

DATE

TITLE

RELATION
TO APE

Outside

SD-02518

Cooley, T.

1992

Report of Test Results of a Cultural Resource
Testing Program for the Crown Point and Rose
Creek Area of the Mission Bay Sewage
Interceptor System, Phase V City of San Diego,
California

SD-02536

Bissell, R.M.

1992

Cultural Resources Monitoring of the Mission
Outside
Bay Sewerage Inceptor System Phase 1 Project

SD-02699

Carrico, R. et al. 1992

Phase 1 Historic Properties Inventory of the MidCoast Corridor Transportation Alternatives, San Outside
Diego, California

SD-02936

Kyle, C. and D.
1994
Gallegos

Cultural Resource Test Report for Sewer and
Water Replacement Group Job 518-A Extended
Initial Study, City of San Diego, CA

SD-03017

Olson, R., T.
Gonzalez, R.
1994
Goodwin, and J.
Berryman

Archaeological Monitoring Results Report for
Construction of Mission Bay Sewage Interceptor Outside
System, Phase 5, City of San Diego

SD-03072

Smith, B.

Results of an Archaeological Survey of Portions
of the Phase 1 Locations for the Mission Bay
Sewage Interceptor System

SD-03315

Kyle, C., S. Ni
Ghabhlain, and 1997
D. Gallegos

Data Recovery Report for a Portion of Prehistoric
Site CA-SDI-5017: The Village of La Rinconada Within
de Jamo San Diego, California

SD-03395

City of San
Diego

1998

Seismic Retrofit Programmatic Agreement for
Garnet Ave, North Harbor Drive West Mission
Bay

Within

SD-03918

Gallegos, D. et
al.

1997

Group Job 518B Data Recovery Report for a
Portion of Prehistoric Site, CA-SDI-5017 The
Village of La Rinconada de Jamo

Outside

SD-04081

Smith, B.F.

2000

Enhanced Cultural Resources Survey and
Evaluation for the Lamont 5 Project, Pacific
Beach, San Diego, CA

Outside

SD-04357

Cooley, T.

1992

Report of Results of a Cultural Resource Testing
Program for the Mission Bay Sewage Interceptor Within
System, Phase V, City Of San Diego, CA

SD-04658

City of San
Diego

2002

Formation of Underground Utility Districts:
Proposed Mitigated Negative Declaration

Within

SD-05351

Gross, T.

2001

Cultural Resources Letter Report, Capeheart
Open Space Park

Outside

SD-05598

City of San
Diego

1992

DEIR AFJR 26 Unit Condominium Project

Outside

1989
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Within

Within

REPORT
NUMBER

AUTHORS

DATE

TITLE

RELATION
TO APE

SD-06133

City of San
Diego

2001

Mitigated Negative Declaration for 2127 Grand
Avenue

Outside

SD-06391

City of San
Diego

1995

Addendum to a Mitigated Negative Declaration
Group Job 518-B

Within

SD-06936

City of San
Diego

1999

Public Notice of Proposed Negative Declaration
Shasta Residence

Outside

SD-07840

Ni Ghabhlain, S. 2001

A Cultural Resources Survey for the De Anza
Harbor Resort and Golf Development Project,
Pacific Beach, CA

Within

SD-07914

Gross, T.

2001

Cultural Resources Letters Report, Capeheart
Open Space Park (Affinis Job # 1618)

Outside

SD-08364

City of San
Diego

2001

Public Notice of a Proposed Negative
Declaration-Capeheart Off-Leash Dog Park

Outside

SD-08430

Case, R. P. and
2003
K.E. Walker

Cultural Resources Monitoring Report for the
Ortiz Water Group 501 Project (LDR. No.980928/W.O. NO. 181501) Community of Pacific
Beach City of San Diego, California

Outside

SD-08691

Cook, J.R.

2002

A Cultural Resource Survey of the Rose Creek
Bike Path Project San Diego, California

Within

SD-08852

Wade, S.A.,
S.R. Van
Wormer, and
D.M. Cheever

1990

Historic Properties Inventory for North City Water
Reclamation Facilities Clean Water Program for Outside
Greater San Diego, San Diego, California

SD-09053

Kyle, C.

2002

Cultural Resource Assessment for Cingular
Wireless Facility SD471-03 City Of San Diego,
California

SD-09681

Pierson, Larry J. 2005

Results of Archaeological Monitoring at the
Outside
Markey Mixed-Use Project, San Diego, California

SD-09754

Hector, Susan

2005

Cultural Resource Overview of Rose Canyon and
San Clemente Canyon, City of San Diego,
Within
California

SD-11142

Hector, S.

2007

Update – Cultural Resource Overview of Rose
Canyon and San Clemente Canyon, City of San
Diego, California

2007

Results of Data Recovery and a Mitigation
Monitoring Program for a Portion of Site CA-SDIWithin
5017 within the YWCA Garnet Avenue
Transitional Housing Facility: The Becky's House
II Project

SD-11181

Smith, B.F.

SD-11826

Robbins-Wade,
2008
M.

Archaeological Resources Analysis for the
Master Stormwater System Maintenance
Program, San Diego, California Project. No.
42891
12

Outside

Within

Outside

REPORT
NUMBER

AUTHORS

DATE

TITLE

RELATION
TO APE

SD-12051

Kyle, C.

2008

Cultural Resource Survey of a Parcel Located at
4014 Honeycutt Street, City Of San Diego,
Outside
California

SD-12167

Rosen, M.

2009

Bridge Maintenance Activities on 22 Structures
on Routes 5, 125, 163, and 274 in San Diego
County Historic Property Survey Report

SD-12200

Herrmann, M.

2009

Draft Environmental Impact Report for the Master
Storm Water System Maintenance Program
Within
(MSWSMP)

2008

Report on Archaeological Monitoring of Site CASDI-5017, The Village of La Rinconada de Jamo,
during the Gas Line Replacement Project at
Within
Admiral Hartman Family Housing City of San
Diego, San Diego County, California

Outside

SD-12522

Garcia-Herbst,
A.

SD-12656

Robbins-Wade,
M. and J.
2010
Meriwether

Channels 36 and 37 Storm Water Maintenance
Emergency Clearing Project – Archaeological
Monitoring

SD-12983

Davidson, E.
2011
and R. McLean

Group F Sidewalks-Grand Avenue Improvement
Project City of San Diego, San Diego County,
Within
California

SD-13006

Robbins-Wade,
2011
M.

Master Storm Water System Maintenance
Program

Within

SD-13491

U.S.
Department of
Transportation

2011

Section 106 Consultation for the Mid Coast
Corridor Transit Project, San Diego County, CA

Outside

SD-13744

Kraft, J.R. and
B.F. Smith

2012

Cultural Resource Monitoring Report for the
Sewer and Water Group 754 Project

Outside

SD-14148

Stropes, T.A.
and B.F. Smith

2012

A Phase I Cultural Resources Study for the
Activcare at Mission Bay Project, San Diego,
California

Outside

2013

Cultural Resource Testing at Portions of CA-SDI11571 for the Kendall Street Residence Project
Outside
at 3811 Kendall Street City of San Diego,
California

Within

SD-14247

Pigniolo, A.

SD-15065

Denardo, C., R.
Greenlee, and 2012
C. Harper

Mid-Coast Corridor Transit Project:
Archaeological Survey Report, San Diego,
California

Outside

SD-15066

SANDAG

2013

Mid-Coast Corridor Transit Project: Historic
Property Effects Report

Outside

SD-15151

Brunzell, D.

2015

Cultural Resources Assessment of the Crown
Castle/Verizon Fiber PUC Project, San Diego,
California

Outside
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3.2

Resources

The records search results identified three archaeological resources within the 0.25-mi.
radius of the project location (Table 2). Of these, two archaeological sites are within the
ReWild project area. The archaeological resources are one prehistoric village site, one
prehistoric habitation site, and one historic trash deposit. One of the resources, prehistoric
village site CA-SDI-5017, has been recommended as eligible for listing on the National
Register of Historic Places (NRHP). Archaeological resources within the project area, as
well as those with the potential to cross into the project area, are summarized below.
Table 2. Previously Recorded Resources within the Project Area
SITE NUMBER

SITE TYPE

YEAR RECORDED RELATION TO APE

CA-SDI-5017

Prehistoric Village Site

1929

Within

CA-SDI-11571

Prehistoric Habitation Site

n.d.

Within

CA-SDI-17659

Historic Trash Deposit

2005

Outside

CA-SDI-5017: This site contains a large prehistoric village site, La Rinconada de Jamo,
which was occupied from the Archaic period up until historic times. It has been
recommended as eligible for the NRHP (Garcia-Herbst 2009) due to its high potential to
yield valuable archaeological and research data. Throughout its history, the site has been
studied and excavated multiple times. CA-SDI-5017 was originally documented by Malcom
Rogers in 1929 as two sites: SDM-W-150 and SDM-W-152. Rogers excavated four trenches
at the site and encountered a subsurface midden that ranged in thickness from 30 to 91
centimeters. He documented several cobble hearths and house pits in the site as well.
Florence Shipek updated the site in 1976. Using ethnographic sources and historic
documents, Shipek refined the site boundary. She noted ceramic sherds, midden soils, and
groundstone. She thought the site had been disturbed by sheep grazing and other farming
activities during historic times.
As currently documented the site extends almost a mile in both length and width and covers
over 300 acres. The northern portion of CA-SDI-5017 has a documented subsurface
deposit. In 1979, RECON excavated a midden deposit at the site. Artifacts included over 20
species of shell, two core fragments, more than 20 pieces of debitage, three ceramic
sherds, one projectile point, 100 metates, more than 1,000 manos, five hammerstones, and
charcoal. By the time of RECON’s study, the development of homes in the area had
impacted the site. RECON identified a bird bath at a residence constructed in 1918 out of a
metate and over 200 manos; manos were also found in the retaining walls on the property.
Further excavations were carried out in 1992 by RMW Paleo Associates (RMW). Intact
midden deposits were encountered. RMW reported finding hammerstones, knives,
projectile, points, choppers, flakes, bone awls, a shell pendant, a ceramic pipe fragment,
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and red-tail hawk remains. These finds may indicate that ceremonial activities took place on
the site. The site had some level of disturbance as RMW also encountered subsurface
historic artifacts such as metal, building materials, glass, ironstone, and porcelain.
The last excavation to take place that encountered a buried cultural resources deposit was
completed by ASM in 2008. This project took place within the Admiral Hartman Naval
Housing development. Construction monitoring turned up 263 artifacts as well as 2,247
ecofacts. Three bifaces, two cores, one utilized flake, 222 pieces of debitage, 26
groundstone fragments, three percussion tools, 12 retouched flakes, shell, and faunal bone
were identified.
Recent testing excavations have been completed in the southern portion of the site and on
the eastern edge with negative results for subsurface deposits. Affinis excavated four test
units within Mission Bay Athletic Area, but no cultural deposits were identified. ASM
excavated 12 shovel test pits (STPs) near Rose Creek at the end of 2014. The STPs were
located in sterile fill material thought to be imported from Mission Valley (Scharlotta 2015a,
2015b). In 2015, Petra Resource Management (PRM) completed a testing program along
Mission Bay Drive. Fifty-seven STPs were excavated within the site to varying depths
(Foglia and Hennessey 2015). Although marine shell was encountered, it was within a
disturbed context with historic and modern trash. The soil along Mission Bay Drive was
determined to be fill material. In June 2015, LSA Associates conducted a series of
geoarchaeological core samples within Mission Bay Golf Course for an upcoming sewer
project. They performed 98 core samples and all were negative for cultural resources.
Despite these negative testing results, a potential for an intact subsurface deposit below fill
material is still possible (City of San Diego 2015).
CA-SDI-5017 is within the ReWild project boundaries. However, the portion of the site within
the boundary appears to lack a previously identified subsurface component based on
previous testing programs (Robbins- Wade 2013; City of San Diego 2015; Foglia and
Hennessey 2015). The southern portion has undergone more destructive development than
other portions that still retain subsurface integrity. However, an intact subsurface component
may still exist here as the area retains a high level of cultural sensitivity due the potential to
encounter human remains, which have been previously reported within the proposed
restoration area (City of San Diego 2015). Discovery of an intact subsurface deposit, either
within known site boundaries or as an unanticipated discovery, may result in a delay in the
project if resource CRHR eligibility evaluation or impact mitigation is required. However,
work may be directed to another location while any necessary evaluation or mitigation,
determined in consultation with the City, is undertaken. Should an intact deposit be
assessed as eligible for the CRHR, mitigation of impacts through data recovery would likely
need to take place before work in that area could continue if avoidance is not feasible.
Should human remains be encountered during ground-disturbing activities, all work would
cease in the immediate area and the county coroner would be contacted, per Section
7050.5 of the California Health and Safety Code and Section 5097.98 of the Public
Resources Code. If any remains were to be identified as Native American by the coroner,
the Native American Heritage Commission would be contacted within 48 hours to provide a
Most Likely Descendent to determine appropriate actions.CA-SDI-11571: Malcom Rogers
documented this prehistoric habitation and fishing site during the 1920s before the area was
entirely developed. Rogers identified midden soils at a depth of 7 feet below the surface. He
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documented shell, lithic material, ceramic fragments, charcoal, and one mortar. Rogers
wrote that the site was in use by the Kumeyaay until 1890 but did not give a source for this
information. Ogden Environmental and Energy Services Co. (Ogden) updated the site in
1992 (Cooley and Mitchell 1992). They conducted seven test trenching excavations
throughout the site. No intact deposits were encountered. The Ogden update notes that, in
1990, A. Pigniolo resurveyed the site but no update was ever submitted to the SCIC. Ogden
states that Pigniolo found intact portions of the site on the western side of Crown Point,
including midden soils, shell artifacts, and lithic artifacts.
Construction monitoring has occurred at several residences within the site. In an unknown
year, D. Beddow monitored grading on Bayonne Drive. She discovered a scatter of artifacts
that included one flake and 20 shell fragments, most of which were Chione californiensis
(California venus). Beddow conducted archaeological monitoring on a second parcel, also
on Bayonne Drive. She recovered 19 Pactinopecten caurinus (Pacific giant scallop) shell
fragments. Brian F. Smith Associates (BFSA) completed an archaeological testing program
in 2008 on a parcel located on Jewell Street. Testing consisted of four STPs and one test
unit. A subsurface deposit at the site was documented; however, it was disturbed and
lacked integrity. Artifacts found included 20 flakes, 190.9 grams of shell, and 0.7 gram of
bone. All the shell species were from the bay or mud flats. Although this area did not
maintain an intact deposit, BFSA concluded that the site could have a subsurface deposit
elsewhere.
The most recent update consisted of a pedestrian survey conducted by Laguna Mountain
Environmental (Laguna) in 2012 of a property on Kendall Street. The survey was positive
with marine shell, one flake, and one hearth feature. A subsurface component was also
identified within rodent burrows. Laguna recommended testing of the project area, but no
results were included.
The ReWild project falls within the eastern boundary of CA-SDI-11571, although most of the
overlap is within the beach of the bay. CA-SDI-11571 has not been evaluated for NRHP or
California Register of Historical Resources (CRHR) eligibility.
CA-SDI-17659: This resource originally consisted of an historic trash deposit. It was
originally recorded by BFSA in 2005. The site contained household trash from 1900–1950,
including six bottles pieces, 11 ceramic fragments, one saw cut faunal bone, one shell
fragment, and one toy. The site was destroyed during the monitoring program and all
artifacts were collected. BFSA determined that the site was not significant for listing in the
NRHP or CRHR due to its lack of association with a concrete temporal period or an
important person or event. The location of CA-SDI-17659 is located outside the ReWild
project.
The records search results also identified four historic addresses within the 0.25-mi. radius
of the project location (Table 3). None of the addresses are within the project area. They
include two homes, one garden, and one high school. The historic addresses are listed
below in Table 3.
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Table 3. Previously Recorded Historic Addresses within the Project Area
ADDRESS

PRIMARY
NUMBER

3776 Shasta
Street

P-37-17087

3967 Lamont
Street

P-37-18885

0 Garnet
None assigned
Avenue
2475 Grand
None assigned
Avenue
N/A = not applicable

4.0

TYPE
Residence,
Craftsman Style
Residence, Modern
Minimalist
Traditional Style
Garden
High School

COMMON
NAME

YEAR
BUILT

RELATION
TO APE

N/A

1930

Outside

N/A

1942

Outside

1928

Outside

1953

Outside

Kate Sessions
Nursery Site
Mission Bay
High School

Summary

Much of the ReWild project area covers man made land features constructed with fill
material. These areas have a low sensitivity for cultural resources. However, based on the
records search and background information compiled by AECOM, the ReWild project
contains NRHP-eligible and unevaluated cultural resources. Two archaeological sites are
within the project area, and one site is within the 0.25-mi. buffer. One of the cultural
resources within the ReWild project area is the NRHP-eligible prehistoric village site CASDI-5017, while the other is unevaluated prehistoric habitation site CA-SDI-11571. Both
sites are sensitive prehistoric sites that have been positive for human remains in past
investigations. A map of the cultural environmentally sensitive areas within the ReWild
project area (ESA) is provided as Figure 2.
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Everest International Consultants, Inc.
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AECOM
401 West A Street
Suite 1200
San Diego, CA 92101
www.aecom.com

619.610.7600
619.610.7601

tel
fax

Memorandum

To

Chris Nordby, Nordby Biological Consulting

Subject

ReWild Mission Bay Project – Biological Resources Summary

From

Jessica Sisco and Dallas Pugh, AECOM

Date

REVISED - April 27, 2016

Dear Mr. Nordby:
Everest International Consultants, Inc. contracted AECOM and Nordby Biological Consulting
(NBC) to provide specific data required for the development of the biology sections of the
Existing Conditions Report and Opportunities Constraints Report for the ReWild Mission Bay
Restoration Project (Project). At the request of NBC, this memorandum summarizes the
findings of a literature review and field survey intended to identify historical and existing
sensitive biological resources and to establish zonations of coastal salt marsh habitat.
This memorandum includes the following sections:




Section 1.0 – Methods
o

Section 1.1 – Definition of Special-Status Species

o

Section 1.2 – Historical Literature and Database Review

o

Section 1.3 – Review of Concurrent Studies

o

Section 1.4 – Vegetation Communities and Other Land Cover Types

o

Section 1.5 – Establishing Zonations of Coastal Salt Marsh Habitat

o

Section 1.6 – Species Inventories and Photographic Log

Section 2.0 – Results and Discussion
o

Section 2.1 – Vegetation Communities and Other Land Cover Types

o

Section 2.2 – Plant Species

o

Section 2.3 – Wildlife Species

o

Section 2.4 – Special-Status Species

o

Section 2.5 – Zonations of Coastal Salt Marsh Habitat



Appendix A – Photographic Log



Appendix B – Plant Species Compendium
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Appendix C – Wildlife Species Compendium



Appendix D – Special-Status Species Documented or with Potential to Occur within
the Project Site

1.0

METHODS

1.1

Definition of Special-Status Species

Special-status species are plant and wildlife species that have been afforded protection or
special recognition by federal, state, or local resource agencies or organizations. Specialstatus species typically have relatively limited distribution and may require specialized
habitat conditions. For the purposes of this memorandum, species were considered specialstatus if they met at least one of the following criteria:

1



Listed or proposed for listing (including candidate species1) under the federal
Endangered Species Act and California Endangered Species Act (CESA).



California Department of Fish and Wildlife (CDFW) Species of Special Concern.



CDFW Watch List Species.



CDFW Fully Protected species.



Listed by the California Native Plant Society (CNPS) as California Rare Plant Ranks
(CRPR) 1A (presumed extinct in California and rare/extinct elsewhere); 1B (rare,
threatened, and endangered in California and elsewhere); 2A (presumed extinct in
California, but more common elsewhere); or 2B (rare, threatened, or endangered in
California, but more common elsewhere) (CNPS 2016). All plants constituting CRPR
1A, 1B, 2A, and 2B meet the definitions of Sections 2062 and 2067 (CESA) of the
California Fish and Game Code (CNPS 2016).



Some, but not all, CRPR 3 and 4 species. Some plants constituting CRPR 1A, 1B,
2A, and 2B meet the definitions of Sections 2062 and 2067 (CESA) of the California
Fish and Game Code (CNPS 2016). CRPR 3 plants are those for which more
information is needed (a review list) and CRPR 4 plants are those of limited
distribution (watch list) (CNPS 2016).



Species covered by the City of San Diego Multiple Species Conservation Program
(MSCP).

Candidate species are those petitioned species that are actively being considered for listing under the federal
Endangered Species Act (ESA), as well as those species for which the U.S. Fish and Wildlife Service
(USFWS) has initiated an ESA status review, as announced in the Federal Register. Proposed species are
those candidate species that warrant listing as determined by USFWS and have been officially proposed for
listing in the Federal Register. Under the California Endangered Species Act, candidate species are those
species currently petitioned for state-listing status.
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1.2

Historical Literature and Database Review

Select information pertaining to the natural resources of the region was reviewed prior to
conducting the field survey. The following sources were consulted to obtain public
information relevant to the Project site:


City of San Diego MSCP Subarea Plan (City of San Diego 1997)



U.S. Fish and Wildlife Service (USFWS) regional species database (USFWS 2015)



County of San Diego SanGIS Geographic Information System (GIS) Data (National
Agriculture Imagery Program [NAIP] 2014 and 2015)



San Diego Bird Atlas (Unitt 2005)



California Natural Diversity Data Base (CNDDB) (CDFW 2016)



Mission Bay Park Natural Resource Management Plan (City of San Diego 1990)



Mission Bay Master Plan (City of San Diego 2002)



University of California at San Diego (UCSD) Natural Reserve System Species Lists
for Kendall Frost Marsh (UCSD 2010)



CNPS Electronic Inventory (CNPS 2016)



Status and Distribution of the Light-footed Ridgway’s (Clapper) Rail in California
(Zembal et al. 2015a)



A Survey of the Belding’s Savannah Sparrow (Passerculus sandwichensis beldingi)
in California (Zembal et al. 2015b)
Spatial distribution and habitat assessment of Panoquina errans (Lepidoptera:
Hesperiidae) in San Diego County, California (Greer 2014).



The original scope of work included analysis of the National Park Service Floral Database
(NPSFD); however, upon further investigation this particular database did not yield data
within or adjacent to the Project site. To ensure publicly available data on floral species was
included in the literature review, the CNPS Electronic Inventory (CNPS 2016) was consulted
in place of the NPSFD. For the CNDDB and CNPS database queries, AECOM searched
special-status species records within the La Jolla U.S. Geological Survey 7.5-minute
topographic quadrangle, which encompasses the Project site.
1.3

Review of Concurrent Studies

Environmental Science Associates (ESA) mapped vegetation communities and other land
cover types within the northern portion of Kendall Frost Marsh. AECOM did not have access
to ESA’s methods used for mapping; however, AECOM reviewed the GIS data and
vegetation map provided by ESA in order to complete the mapping for the entire Project site,
as described in Section 1.4. ESA also conducted a formal delineation within the northern
portion of Kendall Frost Marsh to determine the limits of wetlands, waters, and riparian
habitats that potentially fall under the jurisdiction of CDFW, the U.S. Army Corps of
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Engineers, the Regional Water Quality Control Board, and the City of San Diego. AECOM
reviewed the GIS data and delineation maps provided by ESA in order to complete the
jurisdictional assessment of the entire Project site. The results of AECOM’s jurisdictional
assessment are included in a separate memorandum.
1.4

Vegetation Communities and Other Land Cover Types

In addition to the analysis of ESA’s data described in Section 1.3, AECOM mapped the
vegetation communities and other land cover types throughout the remainder of the Project
site (outside of the area mapped by ESA) in accordance with the Draft Vegetation
Communities of San Diego County (Oberbauer et al. 2008), based on the Preliminary
Descriptions of the Terrestrial Natural Communities of California (Holland 1986). During the
field efforts described in Sections 1.5 and 1.6, land cover types and vegetation communities
were noted and characterized throughout the Project site. The data collected in the field
were transposed onto a map (Figure 1) using digital mapping tools capable of displaying
aerial ortho-photographs, topographic relief, and other digitized geographic data at any
scale (i.e., Google Earth and ArcGIS).
1.5

Establishing Zonations of Coastal Salt Marsh Habitat

A field survey was conducted on February 15, 2016, by GIS Specialist Peter Augello
(AECOM) and Wetlands Specialist Chris Nordby (NBC) to collect vegetative and
topographical data within the Kendall Frost Marsh Preserve. The field crew collected data at
multiple locations along six transects ranging in length from 669 feet to 2,272 feet (average
length was 1,047 feet). Each transect spanned the marsh gradient to capture major changes
in hydrology, topography, and vegetation relative to the elevation. The elevation
measurements were collected in feet above mean sea level; however, to comply with
National Oceanic and Atmospheric Administration [NOAA] standards, the values were
adjusted to feet above mean lower low water by adding 2.73, which is the conversion based
on the La Jolla tidal station (NOAA Station No. 9410230). The field crew also collected data
at survey monuments nearby to act as benchmarks against the variable data taken in the
field. Horizontal accuracy was estimated to be better than 2 centimeters and vertical
accuracy was estimated to be better than 4 centimeters.
In addition to recording the aforementioned data across the elevational gradient of each
transect, the field crew also collected additional points to identify the upper and lower limits
of the various vegetation communities within the marsh.
The original scope of work called for data to be collected using real-time kinematic
equipment; however, upon further investigation by the GIS team, it was determined that
California Real Time Network (RTN) technology would be adequate for this type of data
collection. The values were collected using a high-accuracy Global Navigation Satellite
System receiver (Model CHC X91) attached to the top of a 2-meter-long pole. Using a Wi-Fi
hotspot, the receiver connected to the California RTN to access correction information from
a base station—a fixed location that constantly collects location information from the
satellites. Often, locations derived from satellite data vary from known locations; however,
the base station identifies this variance and provides a correction to make the receiver
output a more accurate location.
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1.6

Species Inventories and Photographic Log

On February 12, 2016, Chris Nordby of NBC conducted a site reconnaissance survey, which
included Kendall Frost Marsh, Rose Creek, Campland, De Anza Trailer Park, and parklands
within the Project site. During this survey, and the elevation survey described in Section 1.5,
Mr. Nordby noted dominant plant species within the various vegetation communities on-site
and recorded wildlife species incidentally observed. Complete botanical and wildlife
inventories were not compiled during the field efforts; however, comprehensive plant and
wildlife species compendiums were downloaded from the UCSD Natural Reserve System
website for Kendall Frost Marsh (UCSD 2010) to ensure the Project’s species inventories
included all historical observations in addition to the incidental observations recorded during
the field efforts. No focused special-status plant or wildlife protocol surveys were completed.
Photographs were taken during the elevation survey, focusing on features of biological
significance such as tidal channels and creeks, salt marsh communities, mudflats, and
wildlife (see Appendix A).
2.0

RESULTS AND DISCUSSION

2.1

Vegetation Communities and Other Land Cover Types

Ten vegetation communities and other land cover types were identified within the Project
site during AECOM’s mapping efforts described in Section 1.4 (Figure 1). Table 1 includes
the acreages for each vegetation community or land cover type within the Project site, as
illustrated in Figure 1. Representative photographs of the wetland communities in Kendall
Frost Marsh are included in Appendix A. Note: detailed descriptions of each vegetation
community and land cover type are being prepared separately by NBC for inclusion in the
Biological Resources Existing Conditions Report.
Table 1. Vegetation Community and Other Land Cover Type Acreages
Vegetation Community/Land Cover Type
Marsh and Wetlands
Open Water
Southern Coastal Salt Marsh
Mudflat
Tidal Channels
Salt Panne
Uplands
Disturbed Habitat
Diegan Coastal Sage Scrub
Southern Foredunes
Non-Native Grassland
Other Land Cover Types
Developed
Total

MSCP
Wetland/Upland
Tier Category

Acreage

Wetland
Wetland
Wetland
Wetland
Wetland

129.4
49.0
35.0
2.4
1.1

Tier IV
Tier II
Tier I
Tier IIIB

5.3
2.6
1.1
0.04

Tier IV

235.5
461.4
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Vegetation communities considered sensitive by the City include wetlands and Tier I, II, IIIA,
and IIIB upland vegetation communities, as described by the City’s Biology Guidelines (City
of San Diego 2012). Eight sensitive vegetation communities/land cover types were mapped
within the Project site: Open water, southern coastal salt marsh, mudflat, tidal channels, salt
panne, Diegan coastal sage scrub, southern foredunes, and non-native grassland (Table 1).
Two other cover types, disturbed habitat and developed areas, were also mapped but are
not classified as sensitive vegetation communities.
2.2

Plant Species

A total of 59 plant species were either recorded incidentally by NBC during the field efforts
or were included on the species list for Kendall Frost Marsh maintained by UCSD (UCSD
2010). Of these, 39 species are native to the region. A complete list of plant species is
included as Appendix B.
2.3

Wildlife Species

A total of 151 wildlife species were either recorded incidentally by NBC during the field
efforts, have been recorded during focused surveys (e.g., Greer 2014), or were included on
the species lists for Kendall Frost Marsh maintained by UCSD (UCSD 2010). This includes
one invertebrate, three reptile species, three mammal species, and 144 bird species. A
complete list of wildlife species is included as Appendix C.
2.4

Special-Status Species

Special-status species considered for potential to occur within the Project site were based
on a review of the literature and database searches or direct observations during the recent
field efforts. A total of 65 special-status plant species and 44 special-status wildlife species
were considered for their potential to occur within the Project site. Figure 2 illustrates the
locations of those species found within the vicinity of the Project site according to the GIS
databases that were queried during the literature search. These include the San Diego
County Bird Atlas (Unitt 2005), USFWS GIS (USFWS 2015), and SanBIOS (SanGIS 2016)
GIS databases. The accuracy of mapped historical locations was also considered when
evaluating potential of a species to occur within the Project site. For example, occurrences
located in developed areas were often a result of low accuracy and only represent a center
point of a larger radius in which the species may have been found. Note that the CNDDB
locations are not included in Figure 2 as it is against CDFW regulations to disclose their data
without prior authorization. Additionally, Figure 2 does not include the locations of species
identified in the remaining literature from Section 1.2 as the exact locations are unknown;
estimating unpublished locations would be speculative and could be problematic for
adjacent land owners. Additionally, Figure 2 does not include the locations of special-status
species incidentally observed during the recent field efforts as field crews focused on
collecting elevational data rather than species locational data. However, Appendix D
provides a comprehensive list of special-status species observed in the field, and species
yielded from the literature and database review. Appendix D includes details on each
species’ listing status, general habitat requirements, and rationale for their potential to occur
within the Project site.
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Three special-status plant species and four special-status wildlife species were observed or
detected during the recent field efforts:
Plants




Palmer's frankenia (Frankenia palmeri)
San Diego marsh-elder (Iva hayesiana)
California seablite (Suaeda californica)

Wildlife





Brant (Branta bernicla)
Reddish egret (Egretta rufescens)
Black skimmer (Rynchops niger)
Belding’s savannah sparrow (Passerculus sandwichensis beldingi)

Ten special-status wildlife species have a high potential to occur within the Project site
based on presence of suitable habitat in Kendall Frost Marsh and/or Rose Creek in addition
to historical records that fall within the Project site boundary. These species include:











Wandering skipper (Panoquina errans)
California legless lizard (Anniella pulchra)
Redhead (Aythya affinis)
Black tern (Chlidonias niger)
Northern harrier (Circus cyaneus)
White-tailed kite (Elanus leucurus)
American peregrine falcon (Falco peregrinus anatum)
Common loon (Gavia immer)
Light-footed Ridgway’s rail (Rallus obsoletus levipes)
California least tern (Sternula antillarum browni)

Four special-status plant and four special-status wildlife species have a moderate potential
to occur within the Project site based on presence of suitable habitat in Kendall Frost Marsh
and/or Rose Creek. These species include:
Plants





Southwestern spiny rush (Juncus acutus ssp. leopoldii)
Coulter's goldfields (Lasthenia glabrata ssp. coulteri)
Estuary seablite (Suaeda esteroa)
Woolly seablite (Suaeda taxifolia)

Wildlife





Two-striped gartersnake (Thamnophis hammondii)
Canada goose (Branta canadensis)
Western snowy plover (Charadrius alexandrinus nivosus)
Clark’s marsh wren (Cistothorus palustris clarkae)
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Appendix D also provides a summary of special-status species with low potential to occur
within the Project site, and species evaluated but not expected to occur within the Project
site.
2.4.1

Light-Footed Ridgway’s Rail – 2015 Kendal Frost Marsh Survey Results

The annual subpopulation total at Kendall Frost has fluctuated widely over the years.
Between 2011 and 2013, there was a steady decline in the total number of pairs observed in
the marsh. In 2014, the count reached 23 pairs with 16 males advertising; the highest it’s
been since 1984. Now in 2015, a new all-time high of 33 pairs and two “keking” males were
recorded (Zembal et al. 2015a). Table 2 compares the total number of pairs observed
between 2011 and 2015.
Table 2. Census of the Light-footed Ridgway’s Rail in Kendall Frost Marsh, 2011–2015
2011
Number of
19
Pairs Detected
Source: Zembal et al. 2015a

2.4.2

2012

Year of Survey
2013

2014

2015

16

8

23

33

Belding’s Savannah Sparrow – 2015 Kendal Frost Marsh Survey Results

In the late 1990s and early 2000s, there was a steady increase in the total number of
territories observed throughout Kendall Frost Marsh. Since that time, the annual
subpopulation total at Kendall Frost Marsh began to decrease due to increased inundation
of the high marsh and increasing abundance of predators (e.g., raccoons and cats) in the
drier areas of the marsh. A total of 26 advertising males, representing the potential for up to
26 pairs, were observed in 2015, which is more than double the number of territories
detected in 2010 and a 24 percent increase over 2006 (Zembal et al. 2015b). Table 3
compares the total number of territories observed between 1996 and 2015.
Table 3. Census of the Belding’s Savannah Sparrow in Kendall Frost Marsh, 1996-2015
1996

2001

Year of Survey
2006

Number of
28
38
21
Pairs Detected
* 26 advertising males were detected, representing the potential for up to 26 pairs
Source: Zembal et al. 2015b

2.4.3

2010

2015*

10

26

Wandering Skipper – Spatial Distribution and Habitat Assessment in Kendall
Frost Marsh, 2010-2011

Keith Greer conducted focused surveys for the wandering skipper in Kendall Frost Marsh in
2010 and 2011. The survey area included 10.7 acres of salt marsh habitat comprised of
several vegetation communities listed in Table 1. On August 27, 2010 two wandering
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skippers were observed within 3.8 meters of a 10 meter2 patch of saltgrass (Distichlis
spicata), the species’ larval host plant (Greer 2014).
2.5

Zonations of Coastal Salt Marsh Habitat

The habitat ranges, including those for mudflat; low-, mid- and high-marsh; and transition
zones were determined by AECOM and NBC using the data collected during the February
15, 2016, elevation survey. These data are presented in the Biology/Ecology Section of the
Project’s Existing Conditions Report.
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APPENDIX A
PHOTOGRAPHIC LOG

Photo 1: Photo depicts the salt pannes and southern coastal salt marsh habitat in the Kendall Frost
Marsh; photo facing southwest.

Photo 2: Photo depicts the field crew working with the California Real Time Network (RTN) equipment in
Kendall Frost Marsh; photo facing west.

Photo 3: Photo depicts the southern coastal salt marsh vegetation and pools within Kendall Frost Marsh;
photo facing south.

Photo 4: Photo depicts the tidal channels and creeks and the transition between southern coastal salt
marsh vegetation and mudflats within Kendall Frost Marsh; photo facing west.

Photo 5: Photo depicts the tidal channels and creeks, and transition between the mudflats of Kendall
Frost Marsh and the open water habitats of Mission Bay; photo facing southeast.

Photo 6: Photo depicts the transition between the open water habitats of Mission Bay, the mudflats,
and the southern coastal salt marsh vegetation in Kendall Frost Marsh; photo facing northwest.

Photo 7: Photo depicts the field crew working with the RTN equipment near one of the main tidal
channels and outer edge of the mudflats of Kendall Frost Marsh; photo facing south.

APPENDIX B
PLANT SPECIES COMPENDIUM

Plant Species Compendium
Scientific Name

Common Name

Special Status

ALGAE
Ulvaceae - Sea Lettuce family (algae)
Enteromorpha sp.

Hallow-green nori

Ulva lactuca

Sea lettuce

GYMNOSPERMS
Pinaceae - Pine family
* Pinus halepensis

Aleppo pine

EUDICOTS
Acanthaceae - Acanthus family
* Avicennia marina

Gray mangrove

Aizoaceae - Fig-marigold family
* Carpobrotus chilensis

Sea fig

* Carpobrotus edulis

Freeway iceplant

* Mesembryanthemum crystallinum

Crystalline iceplant

* Mesembryanthemum nodiflorum

Slender-leaved iceplant

Anacardiaceae - Sumac Or Cashew family
Rhus integrifolia

* Schinus terebinthifolius

Lemonade berry

Brazilian pepper tree

Asteraceae - Sunflower family
Ambrosia chamissonis

Beach bur-sage

Artemisia californica

California sagebrush

Baccharis pilularis

Coyote brush

Baccharis sarothroides

Broom baccharis

Encelia californica

California brittlebush

* Glebionis sp.

Garland or crown daisy

Isocoma menziesii

Goldenbush

Iva hayesiana

San Diego marsh-elder

Jaumea carnosa

Marsh jaumea

Bataceae - Saltwort family
Batis maritima

Saltwort, beachwort

Boraginaceae - Borage family
Heliotropium curassavicum var. oculatum

Seaside heliotrope, alkali heliotrope

Brassicaceae - Mustard family
* Cakile maritima

European searocket

Caryophyllaceae - Pink family
Spergularia macrotheca

Sticky sand-spurrey

CRPR 2.2

Scientific Name

Common Name

Special Status

Chenopodiaceae - Goosefoot family
Arthrocnemum subterminale

Parish's glasswort

Atriplex leucophylla

Beach saltbush

* Atriplex semibaccata

Australian saltbush

* Bassia hyssopifolia

Fivehorn smotherweed

Salicornia bigelovii

Dwarf saltwort

Salicornia depressa

Virginia glasswort

Salicornia pacifica

Pacific swampfire

* Salsola australis

Prickly russian thistle

Suaeda californica

California seablite

Suaeda nigra

Bush seepweed

CRPR 1B.1

Cleomaceae - Spiderflower family
Peritoma arborea

Bladderpod

Convolvulaceae - Morning-glory family
Cressa truxillensis

Alkali weed

Cuscuta nevadensis

Fabaceae - Legume family
* Acacia sp.
Acmispon glaber

Acacia, wattle
Deerweed, California broom

Frankeniaceae - Frankenia family
Frankenia palmeri

Palmer's frankenia

Frankenia salina

Alkali heath

Malvaceae - Mallow family
* Malva parviflora

Cheeseweed, little mallow

Onagraceae - Evening Primrose family
Camissoniopsis cheiranthifolia

Beach evening-primrose

Phrymaceae - Lopseed family
Mimulus aurantiacus var. puniceus

Plumbaginaceae - Leadwort family
Limonium californicum

Western marsh-rosemary

Polygonaceae - Buckwheat family
Eriogonum fasciculatum

California buckwheat

Rosaceae - Rose family
Heteromeles arbutifolia

Toyon

Verbenaceae - Vervain family
Verbena scabra

MONOCOTS
Arecaceae - Palm family

Sandpaper vervain

CRPR 2.1

Scientific Name
* Washingtonia robusta

Common Name
Mexican fan palm

Juncaginaceae - Arrow-grass family
Triglochin maritima

Common arrow-grass

Poaceae - Grass family
* Avena barbata

Slender wild oat

* Avena fatua

Wild oat

* Bromus diandrus

Ripgut grass

Distichlis littoralis

Shore grass

Distichlis spicata

Salt grass

* Festuca perennis

Rye grass

* Polypogon monspeliensis

Annual beard grass, rabbitfoot grass

Spartina foliosa

California cord grass

Stipa lepida

Foothill needle grass

Zosteraceae - Eel-grass family
Zostera marina

Seawrack

Legend
*= Non-native or invasive species
Special Status:
Federal:
FE = Endangered
FT = Threatened
State:
SE = Endangered
ST =Threatened
CRPR – California Rare Plant Rank
1A. Presumed extinct in California
1B. Rare or Endangered in California and elsewhere
2. Rare or Endangered in California, more common elsewhere
3. Plants for which we need more information - Review list
4. Plants of limited distribution - Watch list
Threat Ranks
.1 - Seriously endangered in California
.2 – Fairly endangered in California

Special Status

APPENDIX C
WILDLIFE SPECIES COMPENDIUM

Wildlife Species Compendium
Scientific Name

Common Name

Special Status

Wandering Skipper

County MSCP

INVERTEBRATES
Moths, Skippers and Butterflies
Panoquina errans
VERTEBRATES

Reptiles
Anniella pulchra

California Legless Lizard

Elgaria multicarinata

Southern Alligator Lizard

Pituophis catenifer

Gopher Snake

CSC

Birds
Accipiter cooperii

Cooper's Hawk

Actitis macularius

Spotted Sandpiper

Aechmophorus clarkii

Clark's Grebe

Aechmophorus occidentalis

Western Grebe

Agelaius phoeniceus

Red-winged Blackbird

Amazona viridigenalis*

Red-crowned Parrot

Anas acuta

Northern Pintail

Anas americana

American Wigeon

Anas clypeata

Northern Shoveler

Anas crecca

Green-winged Teal

Anas cyanoptera

Cinnamon Teal

Anas platyrhynchos

Mallard

Anas strepera

Gadwall

Anthus rufescens

American Pipit

Aphelocoma californica

Western Scrub-Jay

Archilochus alexandri

Black-chinned Hummingbird

Ardea alba

Great Egret

Ardea herodias

Great Blue Heron

Arenaria interpres

Ruddy Turnstone

Arenaria melanocephala

Black Turnstone

Aythya affinis

Lesser Scaup

Aythya americana

Redhead

CSC

Scientific Name

Common Name

Special Status

Bombycilla cedrorum

Cedar Waxwing

Branta bernicla

Brant

Bubo virginianus

Great Horned Owl

Bucephala albeola

Bufflehead

Buteo jamaicensis

Red-tailed Hawk

Buteo lineatus

Red-shouldered Hawk

Butorides virescens

Green Heron

Calidris alba

Sanderling

Calidris alpina

Dunlin

Calidris canutus

Red Knot

Calidris mauri

Western Sandpiper

Calidris minutilla

Least Sandpiper

Calypte anna

Anna's Hummingbird

Calypte costae

Costa's Hummingbird

Carduelis psaltria

Lesser Goldfinch

Carduelis tristis

American Goldfinch

Carpodacus mexicanus

House Finch

Catharus guttatus

Hermit Thrush

Ceryle alcyon

Belted Kingfisher

Charadrius alexandrinus

Snowy Plover

Charadrius semipalmatus

Semipalmated Plover

Charadrius vociferus

Killdeer

Chlidonias niger

Black Tern

CSC

Circus cyaneus

Northern Harrier

CSC

Cistothorus palustris

Marsh Wren

Colaptes auratus

Northern Flicker

Columba livia*

Rock Pigeon

Contopus sordidulus

Western Wood-Pewee

Corvus brachyrhynchos

American Crow

Corvus corax

Common Raven

Dendroica coronata

Yellow-rumped Warbler

Dendroica palmarum

Palm Warbler

Dendroica townsendi

Townsend's Warbler

CSC

Scientific Name

Common Name

Egretta caerulea

Little Blue Heron

Egretta rufescens

Reddish Egret

Egretta thula

Snowy Egret

Elanus leucurus

White-tailed Kite

Empidonax difficilis

Pacific-slope Flycatcher

Eremophila alpestris

Horned Lark

Euphagus cyanocephalus

Brewer's Blackbird

Falco peregrinus anatum

American Peregrine Falcon

Falco sparverius

American Kestrel

Fregata magnificens

Magnificent Frigatebird

Fulica americana

American Coot

Gallinago delicata

Wilson’s Snipe

Gavia immer

Common Loon

Geothlypis trichas

Common Yellowthroat

Himantopus mexicanus

Black-necked Stilt

Hirundo rustica

Barn Swallow

Hydroprogne caspia

Caspian Tern

Icterus bullockii

Bullock’s Oriole

Icterus cucullatus

Hooded Oriole

Junco hyemalis

Dark-eyed Junco

Larus argentatus

Herring Gull

Larus californicus

California Gull

Larus delawarensis

Ring-billed Gull

Larus glaucescens

Glaucous-winged Gull

Larus heermanni

Heermann's Gull

Larus occidentalis

Western Gull

Limnodromus griseus

Short-billed Dowitcher

Limnodromus scolopaceus

Long-billed Dowitcher

Limosa fedoa

Marbled Godwit

Melospiza lincolnii

Lincoln's Sparrow

Melospiza melodia

Song Sparrow

Melozone crissalis

California Towhee

Mergus serrator

Red-breasted Merganser

Special Status

CFP

CFP

CSC

Scientific Name

Common Name

Mimus polyglottos

Northern Mockingbird

Molothrus ater*

Brown-headed Cowbird

Myiarchus cinerascens

Ash-throated Flycatcher

Numenius americanus

Long-billed Curlew

Numenius phaeopus

Whimbrel

Nycticorax nycticorax

Black-crowned Night-Heron

Oxyura jamaicensis

Ruddy Duck

Pandion haliaetus

Osprey

Passer domesticus*

House Sparrow

Passerculus sandwichensis beldingi

Belding’s Savannah Sparrow

Passerina amoena

Lazuli Bunting

Passerina caerulea

Blue Grosbeak

Pelecanus occidentalis

Brown Pelican

Petrochelidon pyrrhonota

Cliff Swallow

Phalacrocorax auritus

Double-crested Cormorant

Pheucticus melanocephalus

Black-headed Grosbeak

Picoides nuttallii

Nuttall's Woodpecker

Pipilo maculatus

Spotted Towhee

Pluvialis fulva

Pacific Golden-Plover

Pluvialis squatarola

Black-bellied Plover

Podiceps auritus

Horned Grebe

Podiceps nigricollis

Eared Grebe

Podilymbus podiceps

Pied-billed Grebe

Psaltriparus minimus

Bushtit

Rallus obsoletus levipes

Light-footed Ridgeway's Rail

Recurvirostra americana

American Avocet

Regulus calendula

Ruby-crowned Kinglet

Rynchops niger

Black Skimmer

Sayornis nigricans

Black Phoebe

Sayornis saya

Say's Phoebe

Selasphorus rufus

Rufous Hummingbird

Selasphorus sasin

Allen's Hummingbird

Sialia mexicana

Western Bluebird

Special Status

SE

FE, SE, CFP

CSC

Scientific Name

Common Name

Spizella passerina

Chipping Sparrow

Stelgidopteryx serripennis

Northern Rough-winged Swallow

Sterna forsteri

Forster's Tern

Sternula antillarum browni

California Least Tern

Sturnella neglecta

Western Meadowlark

Sturnus vulgaris*

European Starling

Tachycineta bicolor

Tree Swallow

Thalasseus elegans

Elegant Tern

Thalasseus maximus

Royal Tern

Tringa flavipes

Lesser Yellowlegs

Tringa melanoleuca

Greater Yellowlegs

Tringa semipalmata

Willet

Tringa solitaria

Solitary Sandpiper

Troglodytes aedon

House Wren

Turdus migratorius

American Robin

Tyrannus verticalis

Western Kingbird

Tyrannus vociferans

Cassin's Kingbird

Tyto alba

Barn Owl

Vermivora celata

Orange-crowned Warbler

Wilsonia pusilla

Wilson's Warbler

Zenaida macroura

Mourning Dove

Zonotrichia atricapilla

Golden-crowned Sparrow

Zonotrichia leucophrys

White-crowned Sparrow

Mammals
Didelphis virginiana*

Virginia Opossum

Rattus rattus*

Black Rat

Thomomys bottae

Botta's Pocket Gopher

Special Status

FE, SE

Scientific Name

Legend
*= Non-native or invasive species
Special Status:
Federal:
FE = Endangered
FT = Threatened
State:
SE = Endangered
ST =Threatened
CSC = California Species of Special Concern
CFP = California Fully Protected Species

Common Name

Special Status

APPENDIX D
SPECIAL-STATUS SPECIES DOCUMENTED
OR WITH POTENTIAL TO OCCUR WITHIN
THE PROJECT SITE

Scientific Name

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

-

-

No

FT

SE

Yes

Other
Status4

General Habitat

Potential for Occurrence within the
Project Site

Plants
Abronia maritima

Red sand-verbena

Acanthomintha ilicifolia

San Diego thorn-mint

Acmispon prostratus

Nuttall's lotus

-

-

Yes

Adolphia californica

California adolphia

-

-

No

Ambrosia monogyra

Singlewhorl burrobrush

-

-

No

Ambrosia pumila

San Diego ambrosia

FE

-

Yes

Aphanisma blitoides

Aphanisma

-

-

Yes

Artemisia palmeri

San Diego sagewort

-

-

No

Atriplex coulteri

Coulter's saltbush

-

-

No

Atriplex pacifica

South Coast saltscale

-

-

No

Bloomeria clevelandii

San Diego goldenstar

-

-

Yes

Brodiaea orcuttii

Orcutt's brodiaea

-

-

Yes

Camissoniopsis lewisii

Lewis' evening-primrose

-

-

No

Ceanothus otayensis

Otay Mountain ceanothus

-

-

No

CNPS
RPR 4.2

Coastal Dunes

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Chaparral, coastal scrub, valley and
CNPS
foothill grassland, vernal pools. Usually Not expected to occur; Suitable habitat for this
RPR 1B.1 on clay lenses w/in grassland or
species does not occur within the Project site.
chaparral communities.
CNPS
Not expected to occur; Suitable habitat for this
RPR 1B.1 Coastal dunes, coastal scrub.
species does not occur within the Project site.
CNPS
Chaparral, coastal sage scrub, valley
RPR 2B.1 and foothill grassland.
CNPS
Chaparral, Sonoran desert scrub.
RPR 2B.2
Chaparral, coastal scrub, valley and
CNPS
foothill grassland. Dry creek beds,
RPR 1B.1
floodplains.
CNPS
Coastal bluff scrub, coastal dunes,
RPR 1B.2 coastal scrub. On bluffs and slopes
near the ocean in sandy or clay soils.
CNPS
Coastal scrub, chaparral, riparian
RPR 4.2 forest, riparian woodland.
Coastal bluff scrub, coastal dunes,
CNPS
coastal scrub, valley and foothill
RPR 1B.2
grassland.
CNPS
Coastal scrub, coastal bluff scrub,
RPR 1B.2 playas, chenopod scrub.
Chaparral, coastal scrub, valley and
foothill grassland, vernal pools. Mesa
CNPS
grasslands, scrub edges; clay soils.
RPR 1B.1
Often on mounds between vernal
pools in fine, sandy loam.
Vernal pools, valley and foothill
CNPS
grassland, closed-cone coniferous
RPR 1B.1 forest, cismontane woodland,
chaparral, meadows.
Coastal bluff scrub, cismontane
CNPS
woodland, coastal dunes, coastal
RPR 3
scrub, and valley and foothill grassland
on sandy or clay soils.
CNPS
Chaparral on metavolcanic or gabbroic
RPR 1B.2 soils.

D-1

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Low potential to occur; potential habitat occurs
in the upland portions of the Project site but is only
marginally suitable.
Low potential to occur; potential habitat occurs
in the upland portions of the Project site but is only
marginally suitable.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Scientific Name

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Ceanothus verrucosus

Wart-stemmed ceanothus

-

-

Yes

Chaenactis glabriuscula var.
orcuttiana

Orcutt's pincushion

-

-

No

Chorizanthe orcuttiana

Orcutt's spineflower

FE

SE

No

Chorizanthe polygonoides var.
longispina

Long-spined spineflower

-

-

No

Cistanthe maritima

Seaside cistanthe

-

-

No

-

-

No

Small-flowered morningglory

-

-

No

San Diego sand aster

-

-

No

Del Mar Mesa sand aster

-

-

Yes

Dudleya blochmaniae ssp.
blochmaniae

Blochman's dudleya

-

-

No

Dudleya brevifolia

Short-leaved dudleya

-

SE

Yes

Dudleya variegata

Variegated dudleya

-

-

Yes

Dudleya viscida

Sticky dudleya

-

-

Yes

Eryngium aristulatum var.
parishii

San Diego button-celery

FE

SE

Yes

Euphorbia misera

Cliff spurge

-

-

No

Ferocactus viridescens

San Diego barrel cactus

-

-

Yes

Comarostaphylis diversifolia ssp.
Summer holly
diversifolia
Convolvulus simulans
Corethrogyne filaginifolia var.
incana
Corethrogyne filaginifolia var.
linifolia

Other
Status4
General Habitat
CNPS
RPR 2B.2 Chaparral.
CNPS
Coastal bluff scrub, coastal dunes.
RPR 1B.1
Coastal scrub, chaparral, closed-cone
CNPS
coniferous forest. Sandy sites and
RPR 1B.1
openings.
Chaparral, coastal scrub, meadows,
CNPS
valley and foothill grassland. Gabbroic
RPR 1B.2
clay.
Coastal bluff scrub, coastal scrub, and
CNPS
valley and foothill grassland in sandy
RPR 4.2
soils.
CNPS
Chaparral.
RPR 1B.2
Chaparral (openings), coastal scrub,
CNPS
and valley and foothill grasslands in
RPR 4.2
clay or serpentinite seeps.
CNPS
Coastal scrub, coastal bluff scrub,
RPR 1B.1 chaparral.
CNPS
Chaparral, coastal scrub.
RPR 1B.1
Coastal bluff scrub, chaparral, costal
CNPS
scrub, and valley and foothill
RPR 1B.1 grasslands in rocky, often clay or
serpentinite soils.
CNPS
Chaparral, coastal scrub.
RPR 1B.1
CNPS
Chaparral, coastal scrub, cismontane
RPR 1B.2 woodland, valley and foothill
grassland.
CNPS
Coastal scrub, coastal bluff scrub,
RPR 1B.2
chaparral.

Potential for Occurrence within the
Project Site
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Low potential to occur; potential habitat occurs
in the upland portions of the Project site but is only
marginally suitable.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Low potential to occur; potential habitat occurs
in the upland portions of the Project site but is only
marginally suitable.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

CNPS
Vernal pools, coastal scrub, valley and Not expected to occur; Suitable habitat for this
RPR 1B.1 foothill grassland.
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
CNPS
Coastal bluff scrub, coastal scrub.
RPR 2B.2
species does not occur within the Project site.
CNPS
Not expected to occur; Suitable habitat for this
Chaparral, Diegan coastal scrub,
RPR 2B.1
valley and foothill grassland.
species does not occur within the Project site.

D-2

Scientific Name

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Other
Status4

Frankenia palmeri

Palmer's frankenia

-

-

No

CNPS
RPR 2B.1

Harpagonella palmeri

Palmer's grapplinghook

-

-

No

CNPS
RPR 4.2

Heterotheca sessiliflora ssp.
sessiliflora

Beach goldenaster

-

-

No

CNPS
RPR 1B.1

Holocarpha virgata ssp. elongata Graceful tarplant

-

-

No

CNPS
RPR 4.2

Hordeum intercedens

Vernal barley

-

-

No

CNPS
RPR 3.2

Isocoma menziesii var.
decumbens

Decumbent goldenbush

-

-

No

CNPS
RPR 1B.2

Iva hayesiana

San Diego marsh-elder

-

-

No

CNPS
RPR 2B.2

Juncus acutus ssp. leopoldii

Southwestern spiny rush

-

-

No

CNPS
RPR 4.2

Lasthenia glabrata ssp. coulteri

Coulter's goldfields

-

-

No

CNPS
RPR 1B.1

Lepidium virginicum var.
robinsonii

Robinson's pepper-grass

-

-

No

CNPS
RPR 4.3

Leptosyne maritima

Sea dahlia

-

-

No

CNPS
RPR 2B.2

Lycium californicum

California box-thorn

-

-

No

CNPS
RPR 4.2

Mimulus aurantiacus var. aridus

Low bush monkeyflower

-

-

No

CNPS
RPR 4.3

Mobergia calculiformis

Light gray lichen

-

-

No

CNPS
RPR 3

Monardella viminea

Willowy monardella

FE

SE

Yes

CNPS
RPR 1B.1

D-3

Potential for Occurrence within the
Project Site
Present; the species was observed in Kendall
frost Marsh during the 2016 field efforts by NBC.
Coastal dunes, marshes (coastal salt), Suitable habitat also occurs throughout the salt
marsh habitat within Kendal Frost Marsh. Palmer’s
playas.
frankenia is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).
Not expected to occur; Suitable habitat for this
Chaparral, coastal scrub, valley and
foothill grassland. Clay soils.
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
Coastal dunes, coastal scrub,
chaparral (coastal).
species does not occur within the Project site.
Chaparral, cismontane woodland,
Not expected to occur; Suitable habitat for this
coastal scrub, and valley and foothill
species does not occur within the Project site.
grassland.
Coastal dunes, coastal scrub, valley
Not expected to occur; Suitable habitat for this
and foothill grasslands, and vernal
species does not occur within the Project site.
pools.
Not expected to occur; Suitable habitat for this
Coastal scrub.
species does not occur within the Project site.
Present; the species was observed in Kendall
frost Marsh during the 2016 field efforts by NBC.
Suitable habitat also occurs throughout the salt
Marshes and swamps, playas.
marsh habitat within Kendal Frost Marsh. Palmer’s
frankenia is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).
Moderate potential to occur; suitable habitat
Coastal dunes, meadows and seeps,
occurs in the marsh habitat associated with
marshes and swamps.
Kendall Frost Marsh and Rose Creek within the
Project site.
Moderate potential to occur; suitable habitat
Coastal salt marshes, playas, valley
occurs in the salt marsh habitat associated with
and foothill grassland, vernal pools.
Kendall Frost Marsh.
Not expected to occur; Suitable habitat for this
Chaparral, coastal scrub.
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
Coastal scrub, coastal bluff scrub.
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
Coastal bluff scrub and coastal scrub.
species does not occur within the Project site.
Chaparral (rocky) and Sonoran desert Not expected to occur; Suitable habitat for this
scrub.
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
Coastal scrub on rocks
species does not occur within the Project site.
Coastal scrub/alluvial ephemeral
Not expected to occur; Suitable habitat for this
washes with adjacent coastal scrub,
species does not occur within the Project site.
chaparral, or sycamore woodland.
General Habitat

Scientific Name

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Other
Status4

General Habitat
San Diego hardpan and San Diego
CNPS
claypan vernal pools, chenopod scrub,
RPR 1B.1
marshes and swamps, playas.
CNPS
Coastal scrub, valley and foothill
RPR 1B.1 grassland, vernal pools.

Navarretia fossalis

Spreading navarretia

FT

Navarretia prostrata

Prostrate vernal pool
navarretia

-

-

No

Nemacaulis denudata var.
denudata

Coast woolly-heads

-

-

No

CNPS
Coastal dunes.
RPR 1B.2

Orcuttia californica

California Orcutt grass

FE

SE

Yes

CNPS
Vernal pools.
RPR 1B.1

Phacelia stellaris

Brand's star phacelia

FC

-

No

CNPS
Coastal scrub, coastal dunes.
RPR 1B.1

Pinus torreyana ssp. torreyana

Torrey pine

-

-

No

CNPS
Closed-cone coniferous forest,
RPR 1B.2 chaparral. On dry, sandstone slopes.

Pogogyne abramsii

San Diego mesa mint

FE

SE

Yes

CNPS
Vernal pools.
RPR 1B.1

Pogogyne nudiuscula

Otay Mesa mint

FE

SE

Yes

Quercus dumosa

Nuttall's scrub oak

-

-

No

Salvia munzii

Munz's sage

-

-

No

Selaginella cinerascens

Ashy spike-moss

-

-

No

Senecio aphanactis

Chaparral ragwort

-

-

No

CNPS
Cismontane woodland, coastal scrub.
RPR 2B.2 Drying alkaline flats.

Stemodia durantifolia

Purple stemodia

-

-

No

CNPS
Sonoran desert scrub.
RPR 2B.1

Stipa diegoensis

San Diego County needle
grass

-

-

No

Stylocline citroleum

Oil neststraw

-

-

No

Suaeda californica

California seablite

Suaeda esteroa

Estuary seablite

Yes

CNPS
Vernal pools.
RPR 1B.1
Closed-cone coniferous forest,
CNPS
chaparral, coastal scrub. Generally on
RPR 1B.1
sandy soils near the coast.
CNPS
Chaparral and coastal scrub.
RPR 2B.2
CNPS
RPR 4.1

Chaparral and coastal scrub.

CNPS
RPR 4.2

Chaparral and coastal scrub in rocky
often mesic soils.
Chenopod scrub, coastal scrub, and
CNPS
valley and foothill grassland in clay
RPR 1B.1
soils.

FE

-

No

CNPS
Marshes and swamps (coastal salt).
RPR 1B.1

-

-

No

Marshes and swamps. Coastal salt
CNPS
marshes in clay, silt, and sand
RPR 1B.2
substrates.

D-4

Potential for Occurrence within the
Project Site
Low potential to occur; potential habitat occurs
in the upland portions of the Project site but is only
marginally suitable.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Present; the species was observed in Kendall
frost Marsh during the 2016 field efforts by NBC.
Suitable habitat also occurs throughout the salt
marsh habitat within Kendal Frost Marsh. Palmer’s
frankenia is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).
Moderate potential to occur; suitable habitat
occurs in the marsh habitat associated with
Kendall Frost Marsh and Rose Creek within the
Project site.

Scientific Name

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Other
Status4

Suaeda taxifolia

Woolly seablite

-

-

No

CNPS
RPR 4.2

Texosporium sancti-jacobi

Woven-spored lichen

-

-

No

CNPS
RPR 3

Viguiera laciniata

San Diego County viguiera

-

-

No

CNPS
RPR 4.2

Potential for Occurrence within the
Project Site
Moderate potential to occur; suitable habitat
Coastal bluff scrub, coastal dunes, and
occurs in the marsh habitat associated with
marshes and swamps (margins of
Kendall Frost Marsh and Rose Creek within the
coastal salt).
Project site.
Chaparral openings on soil, small
Not expected to occur; Suitable habitat for this
mammal pellets, dead twigs, and on
species does not occur within the Project site.
Selaginella spp.
Not expected to occur; Suitable habitat for this
Chaparral and coastal scrub.
species does not occur within the Project site.
General Habitat

Invertebrates

Branchinecta sandiegonensis

Panoquina errans

San Diego fairy shrimp

Wandering (=saltmarsh)
skipper

FE

-

-

-

Yes

Yes

-

Restricted to vernal pools, hardpan
and claypan pools; Orange and San
Not expected to occur; Suitable habitat for this
Diego Counties, Baja California.
Generally found at elevations between species does not occur within the Project site.
50 and 410 feet, but up to 1,640 feet.

-

Strictly a coastal salt marsh skipper.
Marshes with tidal flow are the more
likely occupied areas. Found wherever
saltgrass grows along the coast and
within a tidal saltmarsh environment.

High potential to occur; suitable habitat occurs in
the salt marsh habitat associated with Kendall
Frost Marsh and 2 individuals were observed
during focused surveys conducted in 2010 and
2011 (Greer 2014).

Coastal dunes, coastal washes and
sandy coastal grasslands.

High potential to occur; suitable habitat occurs in
the upland marsh habitat within Kendal Frost
Marsh. California legless lizard is also on the
species list for Kendal Frost Marsh, maintained by
UCSD (UCSD 2010).

Reptiles and Amphibians

Anniella pulchra

California legless lizard

-

CSC

No

-

Aspidoscelis hyperythra beldingi

Orange-throated whiptail

-

CSC

Yes

-

Phrynosoma coronatum
(blainvillei)

San Diego coast horned
lizard

-

CSC

Yes

-

D-5

A variety of habitats including sage
scrub, chaparral, and coniferous and
broadleaf woodlands. Found on sandy
or friable soils with open scrub.
Requires open areas, bushes, and fine
loose soil.
A variety of habitats including sage
scrub, chaparral, and coniferous and
broadleaf woodlands. Found on sandy
or friable soils with open scrub.
Requires open areas, bushes, and fine
loose soil.

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Scientific Name

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Other
Status4

Spea hammondii

Western spadefoot toad

-

CSC

No

-

Thamnophis hammondii

Two-striped gartersnake

-

CSC

No

-

Accipiter cooperi

Cooper’s hawk

-

WL

Yes

-

Agelaius tricolor

Tricolored blackbird

-

CSC

Yes

-

Aimophila ruficeps canescens

Southern California rufouscrowned sparrow

-

-

Yes

-

General Habitat
Temporary ponds, vernal pools, and
backwaters of slow-flowing creeks.
Also upland habitats such as
grasslands and coastal sage scrub
where burrows are constructed.
Aquatic habitats, preferably rocky
streams with protected pools, cattle
ponds, marshes, vernal pools, and
other shallow bodies of water lacking
large aquatic predators.

Potential for Occurrence within the
Project Site
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Moderate potential to occur; suitable habitat
occurs in the freshwater marsh habitat associated
with Rose Creek.

Birds
Inhabits broken woodlands, woodland
edges, and streamside groves. Nests
in open woodlands or in deciduous
trees in riparian areas.
Freshwater marshes with cattails and
other emergent vegetation.
Grassy or rocky slopes with open
scrub at elevations from sea level to
2,000 feet. Occurs mainly in coastal
sage scrub.

Athene cunicularia

Burrowing owl

-

CSC

Yes

-

Found mainly in grassland and open
scrub from the seashore to foothills.
Strongly associated with California
ground squirrel (Spermophilus
beecheyi) burrows.

Aythya affinis

Redhead

-

CSC

No

-

Prefer non-forested environments with
water areas sufficiently deep to
provide permanent and fairly dense
emergent vegetation for nesting

No

-

Coastal bird in winter, seldom
leaving tidal estuaries, where it feeds
on eel-grass (Zostera marina) and
the seaweed, sea lettuce (Ulva spp.)

Brant

-

Branta canadensis

Canada goose

-

-

Yes

-

Campylorhynchus
brunneicapillus couesi

Coastal cactus wren

-

CSC

Yes

-

Branta bernicla

CSC

D-6

Anywhere near lakes, rivers, ponds, or
other small or large bodies of water,
and in yards, park lawns, and farm
fields.
Coastal sage scrub with extensive
stands of tall prickly pear or cholla
cacti (Opuntia sp.).

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Low potential to occur (nesting); marginally
suitable nesting habitat occurs in the upland
portions of the Project site; however, it may be
observed foraging within the vicinity of the Project
due to known breeding individuals on Fiesta Island
(SANDAG 2015).
High potential to occur; suitable habitat occurs in
the salt marsh habitat within Kendal Frost Marsh.
Redhead is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).
Present; the species was observed in Kendall
frost Marsh during the 2016 field efforts by NBC.
Suitable habitat also occurs throughout the salt
marsh habitat within Kendal Frost Marsh. Palmer’s
frankenia is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).
Moderate potential to occur; suitable habitat
occurs in the aquatic habitats throughout the
Project site.
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Scientific Name

Charadrius alexandrinus nivosus

Chlidonias niger

Common Name

Western snowy plover

Black tern

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Other
Status4

FT

CSC

Yes

-

-

CSC

No

General Habitat
Nests on beaches, dunes, and salt
flats in San Diego County, with the
highest concentrations in two areas:
Camp Pendleton and Silver Strand.
Outside the breeding season, species
is more widespread but not common
along the county’s coast.

-

In summer it is a typical bird of
freshwater marshes, but in winter it
becomes a seabird along tropical
coasts.

Circus cyaneus

Northern harrier

-

CSC

Yes

-

Breeds predominantly in wetland
habitats, but will also use upland
habitats, grasslands, and agricultural
fields. During migration and in winter,
the same habitats are preferred.

Cistothorus palustris clarkae

Clark’s marsh wren

-

CSC

No

-

Coastal wetlands and freshwater
marsh.

Dendroica petechia brewsteri

Yellow warbler

-

CSC

No

-

Egretta rufescens

Reddish egret

-

-

Yes

-

Elanus leucurus

White-tailed Kite

-

FP

No

-

D-7

Potential for Occurrence within the
Project Site

Moderate potential to occur; suitable habitat
occurs in the marsh and mudflat habitat within the
Project site.

High potential to occur; suitable habitat occurs in
the marsh habitat within Rose Creek and parts of
Kendal Frost Marsh. Black tern is also on the
species list for Kendal Frost Marsh, maintained by
UCSD (UCSD 2010).
High potential to occur; Suitable nesting habitat
for this species occurs within the Project site and it
may be observed foraging within the vicinity of the
Project. Additionally, northern harrier is also on the
species list for Kendal Frost Marsh, maintained by
UCSD (UCSD 2010).
Moderate potential to occur; suitable habitat
occurs in the freshwater marsh and wetland
habitats associated with Rose Creek and parts of
Kendall frost Marsh.

A fairly common summer breeding
resident found along mature riparian
Not expected to occur; Suitable habitat for this
woodlands consisting of cottonwood,
species does not occur within the Project site.
willow, alder, and ash trees. Restricted
to this increasingly patchy habitat.
Present; the species was observed in Kendall
frost Marsh during the 2016 field efforts by NBC.
Suitable habitat also occurs throughout the salt
Shallow salt water.
marsh habitat within Kendal Frost Marsh. Palmer’s
frankenia is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).
Commonly found in savanna, open
woodlands, marshes, desert
grassland, partially cleared lands, and
High potential to occur; suitable habitat occurs in
cultivated fields. Generally avoids
areas with extensive winter freezes,
the salt marsh habitat within Kendal Frost Marsh.
but rainfall and humidity vary greatly
White-tailed kite is also on the species list for
throughout this bird's range. WhiteKendal Frost Marsh, maintained by UCSD (UCSD
tailed Kites hunt over lightly grazed or 2010).
ungrazed fields where there may be
larger prey populations than in more
heavily grazed areas.

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Other
Status4

Falco peregrinus anatum

American peregrine falcon

-

FP

Yes

-

Open areas from tundra, moorlands,
steppes, and seacoasts to mountains
and open forested regions, especially
where there are suitable nesting cliffs.

Gavia immer

Common loon

-

CSC

No

-

In their winter range along ocean
coasts, they occur fairly close to shore
and in bays and estuaries.

Icteria virens

Yellow-breasted chat

-

CSC

No

-

Riparian woodland, with dense
undergrowth.

Numenius americanus

Long-billed curlew

-

WL

Yes

-

Nests primarily in short-grass or
mixed-prairie habitat with flat to rolling
topography.

Passerculus sandwichensis
beldingi

Belding’s savannah
sparrow

-

SE

Yes

-

Locally common in open grassy or
weedy areas throughout San Diego
County.

Scientific Name

Pelecanus occidentalis
californicus

California brown pelican

-

FP

Yes

-

Plegadis chihi

White faced ibis

-

WL

Yes

-

D-8

General Habitat

Common along the coast where they
dive for fish. Known to congregate in
areas that provide secure roost sites
such as coastal bluffs, or man-made
structures near fertile fishing grounds.
Breeds on dry, rocky offshore islands
in northern Gulf of California and along
Pacific coast of California and Baja
California
Found in shallow areas of freshwater
marshes and wet grass. Colonial
nesters, with two known colonies in
San Diego County, along Guajome
Lake and near a pond in San Luis Rey
River valley.

Potential for Occurrence within the
Project Site
High potential to occur; Nesting opportunities
are limited; however, suitable foraging habitat for
this species occurs throughout the Project site.
Additionally, peregrine falcon is also on the
species list for Kendal Frost Marsh, maintained by
UCSD (UCSD 2010).
High potential to occur; suitable habitat occurs in
the salt marsh habitat within Kendal Frost Marsh.
Common loon is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).
Not expected to occur; Suitable habitat for this
species does not occur within the Project site.
Not expected to occur (nesting); Suitable
nesting habitat for this species does not occur
within the Project site; however, it may be
observed foraging within the vicinity of the Project.
Present; the species was observed in Kendall
frost Marsh during the 2016 field efforts by NBC.
Suitable habitat also occurs throughout the salt
marsh habitat within Kendal Frost Marsh. Palmer’s
frankenia is also on the species list for Kendal
Frost Marsh, maintained by UCSD (UCSD 2010).

Not expected to occur (nesting); Suitable
nesting habitat for this species does not occur
within the Project site; however, it may be
observed foraging within the vicinity of the Project.

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Scientific Name

Common Name

Federal
Status1

State
Status2

MSCP
Covered
(Yes/No)3

Other
Status4

Polioptila californica californica

Coastal California
gnatcatcher

FT

CSC

Yes

-

Rallus obsoletus levipes

Light-footed Ridgway’s rail

FE

SE; FP

Yes

-

Rynchops niger

Black skimmer

-

CSC

No

-

Sialia mexicana

Western bluebird

-

-

Yes

-

Sterna elegans

Elegant tern

-

WL

Yes

-

Sternula antillarum browni

California least tern

FE

SE; FP

Yes

-

Vireo bellii pusillus

Least Bell’s vireo

FE

SE

Yes

-

Xanthocephalus xanthocephalus

Yellow-headed blackbird

-

CSC

No

-
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Potential for Occurrence within the
General Habitat
Project Site
Diegan coastal sage scrub dominated
by California sagebrush (Artemisia
californica) and flat-topped buckwheat
(Eriogonum fasciculatum) below 2,500 Not expected to occur; Suitable habitat for this
feet elevation in Riverside County and
species does not occur within the Project site.
below 1,000 feet elevation along the
coastal slope; generally avoids steep
slopes above 25% and dense, tall
vegetation for nesting.
High potential to occur; suitable habitat occurs in
Found in southern California in coastal the marsh and mudflat habitat within the Project
salt marshes, especially those
site. Additionally, a historical record occurs in the
dominated by cordgrass. The Tijuana
Kendall Frost Marsh (Unitt 2005 and SANDAG
River estuary is an especially
2015). Additionally, light-footed Ridgway’s rail is
important site.
also on the species list for Kendal Frost Marsh,
maintained by UCSD (UCSD 2010).
Present; the species was observed in Kendall
Prefer open sandy beaches, on gravel frost Marsh during the 2016 field efforts by NBC.
or shell bars with sparse vegetation, or Suitable habitat also occurs throughout the salt
marsh habitat within Kendal Frost Marsh. Palmer’s
on mats of sea wrack (tide-stranded
frankenia is also on the species list for Kendal
debris) in saltmarsh.
Frost Marsh, maintained by UCSD (UCSD 2010)
Frequents open woodlands for
foraging, but requires suitable roosting Not expected to occur; Suitable habitat for this
and nesting cavities usually in snags.
species does not occur within the Project site.
Availability of snags may limit
population density.
Not expected to occur (nesting); Suitable
nesting habitat for this species does not occur
Intensely gregarious. Feeds on
offshore fish, principally anchovies.
within the Project site; however, it may be
observed foraging within the vicinity of the Project.
High potential to occur; Suitable nesting habitat
for this species is limited within the Project site;
A ground nesting bird that requires
however, it may be observed foraging within the
undisturbed stretches of beach and
vicinity of the Project due to known locations in
coastline. Adults are highly philopatric
south Mission Bay (SANDAG 2015) and Fiesta
to natal colonies, and forage in bays
Island (CNDDB 2016). Additionally, California least
and estuaries near their colonies.
tern is also on the species list for Kendal Frost
Marsh, maintained by UCSD (UCSD 2010).
Riparian woodland with understory of
dense young willows or mulefat and
Not expected to occur; Suitable habitat for this
willow canopy. Nests often placed
species does not occur within the Project site.
along internal or external edges of
riparian thickets.
Freshwater marshes with cattails and
Not expected to occur; Suitable habitat for this
other emergent vegetation, Nests in
species does not occur within the Project site.
deeply flooded freshwater marshes.

Scientific Name
Mammals

Choeronycteris mexicana

Common Name

Mexican long-tongued bat

Federal
Status1

-

State
Status2

CSC

MSCP
Covered
(Yes/No)3

No

Other
Status4

-

In San Diego County, this bat species
occurs primarily in urban areas. In
Arizona and Mexico, the species is
found in deep canyons and in the
mountains, foraging in riparian, desert
scrub, and pinyon-juniper habitats, in
particular on Yucca sp.

Euderma maculatum

Spotted bat

-

CSC

No

-

Occurs in foothills, mountains,
grasslands, and deserts in southern
California.

Eumops perotis californicusyuma

California (western) mastiff
bat

-

CSC

No

-

Chaparral, live oaks, and arid, rocky
regions. Requires downward-opening
crevices.

Nyctinomops femorosaccus

Pocketed free-tailed bat

-

CSC

No

-

Rugged cliffs, rocky outcrops, and
slopes in desert shrub and pine oak
forests.

Nyctinomops macrotis

Big free-tailed bat

-

CSC

No

-

Pinyon-juniper and Douglas fir forests,
chaparral and oak forests in rugged,
rocky habitats, low-lying arid areas.

-

Coastal sage scrub, mixed chaparral,
grassland, oak woodland, chamise
chaparral, mixed conifer, pinyonjuniper, desert scrub, desert wash,
montane meadow, open areas, and
sandy soils.

Taxidea taxus

American badger

-

CSC

Yes

1

Potential for Occurrence within the
Project Site

General Habitat

Not expected to occur (roosting); Suitable
roosting habitat for this species does not occur
within the Project site; however, rare migrants may
be observed foraging in the vicinity of the Project.
Not expected to occur (roosting); Suitable
roosting habitat for this species does not occur
within the Project site; however, rare migrants may
be observed foraging in the vicinity of the Project.
Not expected to occur (roosting); Suitable
roosting habitat for this species does not occur
within the Project site; however, rare migrants may
be observed foraging in the vicinity of the Project.
Not expected to occur (roosting); Suitable
roosting habitat for this species does not occur
within the Project site; however, rare migrants may
be observed foraging in the vicinity of the Project.
Not expected to occur (roosting); Suitable
roosting habitat for this species does not occur
within the Project site; however, rare migrants may
be observed foraging in the vicinity of the Project.

Not expected to occur; Suitable habitat for this
species does not occur within the Project site.

Federal Status: FPT= federally proposed threatened; FC=federal candidate; FT=federally threatened; FE=federally endangered.
State Status: SE=state endangered; ST=state threatened; SR=state rare; CSC=species of special concern; FP=state fully protected; WL=state watch list;
Species with a “yes” are included on the City of San Diego’s Multiple Species Conservation Program (MSCP) covered species list (City of San Diego 1997)
4
Other Status: California Native Plant Society (CNPS) Rare Plant Ranks (RPR):
1A: Plants presumed extirpated in California and either rare or extinct elsewhere
1B: Plants rare, threatened, or endangered in California and elsewhere
2A: Plants presumed extirpated in California, but more common elsewhere
2B: Plants rare, threatened, or endangered in California, but more common elsewhere
3: Plants about which more information is needed (Review List)
4: Plants of limited distribution (Watch List)
2
3
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APPENDIX D
INVERTEBRATE TAXA OCCURRING AT THE KFMR/NWP

Everest International Consultants, Inc.

Attachment 4. Invertebrate Taxa Occurring at the KFMR/NWP (Crooks 1998).
Taxa
Cnidarians
Platyhelminthes
Nemerteans
Molluscs
Bivalves
Musculista senhousia
Mytilus galloprovincialis
Gastropods
Acteocina culcitella
Barleeia subtenuis
Caecum californicum
Annelids
Polychaetes
Armandia brevis
Capitella sp.
Eteone californica
Eteone pacifica
Exogene cf. lourei
Fabricinuda limnicola
Haploscoloplos elongatus
Polydora ligni
Prionospio (Minuspio) sp. A
Prionospio heterobranchia
Pseudopolydora paucibranchiata
Sabellid sp. B
Schistomeringos rudolphi
Streblospio benedicti
Ampharetid sp A
Opheliid sp A
Syllid sp A
Lumbrinerid sp A
Nereid sp A
Maldanid sp A
unidentified
Oligochaetes
Limnodriloides barnardi
Paranais littoralis
Tubificoides brownea
unidentified
Arthropods
Amphipods
Ampithoe pollex
Corophium acherusicum
Elasmopus bampo

Occurrence
Uncommon
Common
Uncommon

Common
Uncommon
Common
Common
Uncommon

Uncommon
Abundant
Common
Uncommon
Abundant
Common
Uncommon
Uncommon
Uncommon
Uncommon
Abundant
Uncommon
Common
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Abundant
Uncommon
Abundant
Uncommon

Uncommon
Common
Uncommon

Grandidierella japonica
Hyale sp. A
Mayerella banksia
Podocerus cristatus
Pontogenia rostrata
Protomedeia sp.
unidentified gammarids
Tanaids
Leptochelia dubia
Cumaceans
Cumacean sp A
Isopods
Haliophasma geminatum
unidentified
Insects
Chironomid larvae
unidentified Coleoptera A
Phoronids
Phoronis architecta
Echinoderms
Holothuroids
Leptosynapta albicans

Common
Common
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Abundant
Uncommon
Uncommon
Uncommon
Common
Uncommon
Uncommon

Uncommon
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AECOM
401 West A Street
Suite 1200
San Diego, CA 92101
www.aecom.com

619.610.7600
619.610.7601

tel
fax

Memorandum

To

Chris Nordby, Nordby Biological Consulting

Subject

ReWild Mission Bay Project – Jurisdictional Assessment Summary

From

Jessica Sisco and Dallas Pugh, AECOM

Date

REVISED – April 27, 2016

Dear Mr. Nordby:
At the request of Nordby Biological Consulting, this memorandum summarizes a general
assessment of resources within the ReWild Mission Bay Project (Project) site that could
potentially fall under the jurisdiction of the U.S. Army Corps of Engineers (USACE), the
California Coastal Commission (CCC), the California Department of Fish and Wildlife
(CDFW), the Regional Water Quality Control Board (RWQCB), and/or the City of San Diego
Land Development Code and Biology Guidelines. A formal jurisdictional delineation was not
conducted; however, should impacts be identified during the design phase of the Project, a
formal delineation would be warranted to determine the limits of jurisdiction and define the
appropriate permitting processes.
This memorandum includes the following sections:
•

Section 1.0 – Regulatory Setting
o

Section 1.1 – Federal Regulations

o

Section 1.2 – State Regulations

o

Section 1.3 – Local Regulations

•

Section 2.0 – Methods

•

Section 3.0 – Results
o

Section 3.1 – Vegetation Communities and Cover Types

o

Section 3.2 – Jurisdictional Resources
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1.0

REGULATORY SETTING

Several regulations have been established by federal, state, and local agencies to protect
and conserve aquatic, wetland, and riparian resources. The descriptions below provide a
brief overview of agency regulations that may or may not be applicable based on
determination of Project impacts to the resources that occur within the Project site, and their
respective requirements.
1.1

Federal Regulations

1.1.1

Clean Water Act

Pursuant to Section 404 of the Clean Water Act (CWA), USACE is authorized to regulate
any activity that would result in the discharge of dredged or fill material into jurisdictional
waters of the U.S., which include those waters listed in 33 Code of Federal Regulations Part
328 (Definitions). USACE, with oversight by the U.S. Environmental Protection Agency
(USEPA), has the principal authority to issue CWA Section 404 Permits.
Pursuant to Section 401 of the CWA, RWQCB, Region 9, certifies that any discharge into
jurisdictional waters of the U.S. will comply with state water quality standards. RWQCB, as
delegated by USEPA, has the principal authority to issue a CWA Section 401 water quality
certification or waiver.
1.1.2

Executive Order 11988, Floodplain Management

Executive Order (EO) 11988 requires federal agencies to avoid, to the extent possible, the
long- and short-term adverse impacts associated with the occupancy and modification of
floodplains, and to avoid direct and indirect support of floodplain development wherever
there is a practicable alternative. This EO provides an eight-step process that agencies
carry out as part of their decision-making process for projects that have potential impacts to
or within a floodplain.
1.1.3

Executive Order 11990, Protection of Wetlands

Pursuant to EO 11990, each federal agency is responsible for preparing implementing
procedures for carrying out the provisions of the EO. The purpose of this EO is to “minimize
the destruction, loss, or degradation of wetlands, and to preserve and enhance the natural
and beneficial values of wetlands.” Each agency, to the extent permitted by law, must avoid
undertaking or providing assistance for any activity located in wetlands, unless the head of
the agency finds that there is no practical alternative to such activity, and the proposed
action includes all practical measures to minimize harm to wetlands that may result from
such actions. In making this finding, the head of the agency may take into account
economic, environmental, and other pertinent factors. Each agency must also provide
opportunity for early public review of any plans or proposals for new construction in
wetlands.
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1.2

State Regulations

1.2.1

California Coastal Commission

Coastal Act Section 3021 Definition of Wetland
“Wetland” means lands within the coastal zone which may be covered periodically or
permanently with shallow water and include saltwater marshes, freshwater marshes,
open or closed brackish water marshes, swamps, mudflats, and fens.
California Code of Regulations Section 13577(b) (in part)
Wetland shall be defined as land where the water table is at, near, or above the land
surface long enough to promote the formation of hydric soils or to support the growth
of hydrophytes, and shall also include those types of wetlands where vegetation is
lacking and soil is poorly developed or absent as a result of frequent and drastic
fluctuations of surface water levels, wave action, water flow, turbidity or high
concentrations of salts or other substances in the substrate.
Based on these definitions, wetlands under the Coastal Act may only display one of the
wetland parameters typically used to define wetland areas, unlike USACE, which uses a
three-parameter definition under its federal authorities.
The Coastal Act definition of wetland (Section 30121) does not distinguish between
wetlands according to their quality. Thus, under the Coastal Act, poorly functioning or
degraded areas that meet the definition of wetlands are subject to wetland protection
policies. To ensure consistency with the Coastal Act, therefore, the condition of the wetland
would not affect its regulatory status as a defined wetland.
1.2.2

California Fish and Game Code

Under Sections 1601–1603 of the Fish and Game Code, agencies are required to notify
CDFW prior to implementing any project that would divert, obstruct, or change the natural
flow or bed, channel, or bank of any river, stream, or lake. The Fish and Game Commission
defines “stream” as a body of water that flows at least periodically or intermittently through a
bed or channel that has banks and supports fish or other aquatic life. This definition includes
watercourses with a surface or subsurface flow that supports or has supported riparian
vegetation. CDFW’s jurisdiction within altered or artificial waterways is based on the value of
those waterways to fish and wildlife. In practice, CDFW typically extends its jurisdictional
limit to the top of a stream, the bank of a lake, or outer edge of the riparian vegetation,
whichever is wider. CDFW typically does not take jurisdiction over tidally-influenced areas;
however, there are cases where CDFW has exerted jurisdiction over tidally-influenced
areas.
A CDFW Streambed Alteration Agreement (SAA) must be obtained for any project that
would result in an impact on a river, stream, or lake. The majority of the project Study Area
is tidally influenced bay, and would likely not require a Streambed Alteration Agreement
(SAA). Areas within the Rose Creek portion of the Study Area may qualify as a stream, and
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would therefore, require an SAA. Resource acreages subject to CDFW jurisdiction would
ultimately need to be determined in consultation with CDFW.
1.2.3

Porter-Cologne Water Quality Act

Pursuant to Section 13000 et seq. of the California Water Code (the 1969 Porter-Cologne
Water Quality Control Act), RWQCB is authorized to regulate any activity that would result in
discharges of waste or fill material to waters of the state, including “isolated” waters and
wetlands (e.g., vernal pools and seeps). Waters of the state include any surface water or
groundwater within the boundaries of the state (California Water Code Section 13050[e]).
RWQCB also adopts and implements water quality control plans (basin plans) that
recognize and are designed to maintain the unique characteristics of each region with
regard to natural water quality, actual and potential beneficial uses, maintaining water
quality, and addressing the water quality problems of that region.
Designated beneficial uses of state waters that may be protected against quality
degradation include preservation and enhancement of fish, wildlife, designated biological
habitats of special significance, and other aquatic resources or preserves.
1.3

Local Regulations

The City of San Diego adopted a Multiple Species Conservation Program (MSCP) Subarea
plan in 1997. The goal of the City of San Diego’s MSCP was to create a habitat preserve
system known as the Multi-Habitat Planning Area in order to coordinate conservation efforts
on a regional scale while allowing development projects to occur. Sensitive biological
resources defined by the San Diego Municipal Code (City of San Diego 2012) include
wetlands, which are defined by the Municipal Code (Section 113.0103) as follows:
Wetlands are defined as areas which are characterized by any of the following
conditions:
1) All areas persistently or periodically containing naturally occurring wetland
vegetation communities characteristically dominated by hydrophytic
vegetation, including but not limited to salt marsh, brackish marsh, freshwater
marsh, riparian forest, oak riparian forest, riparian woodlands, riparian scrub,
and vernal pools;
2) Areas that have hydric soils or wetland hydrology and lack naturally occurring
wetland vegetation communities because human activities have removed the
historic wetland vegetation or catastrophic or recurring natural events or
processes have acted to preclude the establishment of wetland vegetation as
in the case of salt pannes and mudflats;
3) Areas lacking wetland vegetation communities, hydric soils and wetland
hydrology due to non-permitted filling of previously existing wetlands;
4) Areas mapped as wetlands on Map No. C-713 as shown in Chapter 13,
Article 2, Division 6 (Sensitive Coastal Overlay Zone).
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It is intended for this definition to differentiate for the purposes of delineating
wetlands, between naturally occurring wetlands and wetlands intentionally created by
human actions, from areas with wetlands characteristics unintentionally resulting
from human activities in historically non-wetland areas. With the exception of
wetlands created for the purpose of providing wetland habitat or resulting from
human actions to create open waters or from the alteration of natural stream
courses, areas demonstrating wetland characteristics, which are artificially created
are not considered wetlands by this definition. Taking into account regional
precipitation cycles, all adopted scientific, regulator, and technological information
available from the State and Federal resource agencies shall be used for guidance
on the identification of hydrophytic vegetation, hydric soils and wetland hydrology.
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2.0

METHODS

The assessment included a desktop analysis of the aquatic, wetland, and riparian resources
within the Project site to determine the potential limits of jurisdiction for each of the
aforementioned agencies. Available sources for pertinent information included:
•

Vegetation communities and other land cover types mapped by Environmental
Science Associates (ESA) in the field for the northernmost portion of Kendall Frost
Marsh in 2016

•

Vegetation communities and other land cover types mapped by AECOM using aerial
imagery (Google Earth) for those areas not delineated by ESA

•

ESA’s data from a formal delineation of jurisdictional resources in the northernmost
portion of Kendall Frost Marsh in 2016

3.0

RESULTS

3.1

Vegetation Communities and Other Cover Types

Ten vegetation communities and other land cover types were identified within the Project
site during AECOM’s mapping efforts described above (Figure 1). Table 1 includes the
acreages for each vegetation community or land cover type within the Project site, as
illustrated in Figure 1.
Table 1. Vegetation Community and Other Land Cover Type Acreages
Vegetation Community/Land Cover Type
Marsh and Wetlands
Open Water
Southern Coastal Salt Marsh
Mudflat
Tidal Channels
Salt Panne
Uplands
Disturbed Habitat
Diegan Coastal Sage Scrub
Southern Foredunes
Non-Native Grassland
Other Land Cover Types
Developed
TOTAL

3.2

Acreage
129.4
49.0
35.0
2.4
1.1
5.3
2.6
1.1
0.04
235.5
461.4

Jurisdictional Resources

The Marsh and Wetland communities in Table 1 are likely regulated by USACE, CCC,
RWQCB, and the City. All other vegetation communities and cover types in Table 1 are not
regulated by the aforementioned agencies. Although the Southern Foredunes community is
located along a thin strip of shoreline between the Southern Coastal Salt Marsh and Mission
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Bay (Figure 1), it is a man-made sand hill in the extreme southwestern corner of Kendal
Frost Marsh that was left on-site after a salt marsh restoration effort. It was planted with
beach evening primrose (Cammisonia cheirenthifolia), Menzies' goldenbush (Isocoma
menziesii), and bladderpod (Peritoma arborea). The community has also been highly
invaded by the non-native European sea rocket (Cakile maritima). As no wetland
parameters exist within this community (i.e., hydrology, soils or wetland vegetation) this area
does not qualify for federal, state or local jurisdiction. Table 2 includes the acreages for each
jurisdictional resource within the Project site, as illustrated in Figures 2a and 2b. Note that
because the extent of CDFW jurisdiction would need to be determined in consultation with
CDFW, resource acreages anticipated to fall under CDFW jurisdiction are not identified in
Table 2 or in Figures 2a or 2b.
Table 2. Jurisdictional Resource Acreages
Jurisdictional Resource
Federal
USACE Wetland Waters
USACE Non-Wetland Waters
RWQCB Waters
State
CCC Wetland Habitats
CDFW Jurisdictional Habitats
Local
City of San Diego Wetland Habitats

Acreage
213.4
3.5
216.9
216.9
TBD
216.9

REFERENCES
City of San Diego. 2012. San Diego Municipal Code, Land Development Code, Biology
Guidelines. Amended April 23, 2012.
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REGULATORY OVERVIEW
Various approvals and permits would be required for implementation of the ReWild MB. The
table below identifies potential regulatory requirements for project implementation. This list is
preliminary and would require further design information, as well as agency coordination to
confirm specific needs. Policies and regulations that require additional information or further
confirmation of needs are also discussed following the table. The general anticipated
process needed to meet requirements is also described.
Potential Required Project Approvals and Permits
AGENCY

PERMIT/APPROVAL
Federal

U.S. Army Corps of Engineers (Corps)

• U.S. Department of the Army (DA) Permit under Section
404 of the CWA, 33 United States Code (USC) Section
1344
• DA Permit under Section 10 of the Rivers and Harbors Act
of 1899, 33 USC Section 403
• DA Permit under Section 103 of the Marine Protection,
Research, and Sanctuaries Act, 33 USC Section 1413
• Coordination under the Fish and Wildlife Coordination Act,
16 USC Sections 661–666

National Marine Fisheries Service
(NMFS)

• Consultation with the NEPA lead agency pursuant to
Magnuson-Stevens Fishery Conservation and
Management Act, as amended 1996 (Public Law 104267);
• Consultation with the Corps under Section 7 of the Federal
Endangered Species Act (FESA), 16 USC Sections 1531–
1544, and issuance of a Biological Opinion (BO), if
required
• Coordination under the Fish and Wildlife Coordination Act
(16 USC 661-667)

State Historic Preservation Officer/Tribal
Historic Preservation Officer

• Consultation with the NEPA lead agency under Section
106 of the National Historic Preservation Act of 1966 (36
Code of Federal Regulations Part 800)

U.S. Fish and Wildlife Service (USFWS)

• Consultation with the NEPA lead agency under Section 7
of the FESA, 16 USC Sections 1531–1544, and issuance
of a BO
• Coordination under the Fish and Wildlife Coordination Act
(16 USC 661-667

Federal Emergency Management
Agency (FEMA)

• Approval of Conditional Letter of Map Revision (CLOMR)
and Letter of Map Revision (LOMR)
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AGENCY

PERMIT/APPROVAL
State

California Coastal Commission (CCC)

• Coastal Development Permit (CDP)
• Consistency Certification, Section 30600(a) of the
California Coastal Act, or Waiver of Federal Consistency
Provisions, if required

California Department of Fish and
Wildlife (CDFW)

• Streambed Alteration Agreement (SAA), Section 1601 of
the California Fish and Game Code
• California Endangered Species Act (CESA) Section 2081
Incidental Take Permit
• Coordination under the Fish and Wildlife Coordination Act
(16 USC 661-667

Regional Water Quality Control Board

• Water Quality Certification under Section 401 of the CWA

State Lands Commission

• Lease for access

State Mining and Geology Board

• Surface Mining and Reclamation Action exemption
Regional/Local

City of San Diego (City)

• Issue Site Development Permit
• Local Coastal Plan (LCP) coastal development permit,
unless Consolidated CDP is requested
• Noise variance or exemption letter
• Compliance with stormwater regulations

Regulations
Some of the regulations identified above may not be required depending on the ultimate
project alternatives and construction approach. The discussion below provides some
additional information regarding potential uncertainties and alternative components that may
influence applicability of specific regulations. The discussion is alphabetical to facilitate
review by the reader.
California Environmental Quality Act
The CEQA is a California statute that requires state and local agencies to identify the
significant environmental impacts of their actions and to avoid or mitigate those impacts, if
feasible. CEQA applies to certain activities of state and local public agencies, defined as a
“project”. The lead agency under CEQA must have the authority to provide some
discretionary approval (meaning that the agency has the authority to deny the requested
permit or approval). The environmental review required imposes both procedural and
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substantive requirements. Depending on the potential effects, an initial review of the project,
and issuance of an exemption or Negative Declaration may be sufficient under CEQA.
However, further, more substantial, review may be conducted in the form of a Mitigated
Negative Declaration or Environmental Impact Report (EIR), if there are potential significant
environmental effects.
Prior to permit approvals for ReWild MB, a CEQA document must be prepared and
approved/certified by a lead agency. This process documents the lead agency’s compliance
with the requirements of CEQA. The lead agency responsible for approving the Mitigated
Negative Declaration or certifying the Final EIR, has yet to be identified. Certification of an
EIR also includes issuance of Findings and a Statement of Overriding Considerations, as
required, as well as filing of the Notice of Determination.
California Coastal Act
The CCC was established in 1972 by voter initiative via Proposition 20. The California
Coastal Act of 1976 tasked the agency with protection of coastal resources. The state
authority controls construction along the state’s 1,100 miles of shoreline through the
issuance of Coastal Development Permits (CDPs). The CCC assists local governments in
implementing local coastal planning and regulatory powers. Under the Act, local
governments are encouraged to adopt LCPs within their jurisdictions. The LCP consists of a
Land Use Plan with goals and regulatory policies as well as a set of Implementing
Ordinances. Some areas of the coastal zone are delegated to the City through the LCP,
while other areas remain under original CCC jurisdiction or are in areas where permitting
authority has been retained by the CCC (e.g., historical tidelands). The City has an
approved LCP that encompasses the ReWild MB Study Area. Portions of the Study Area are
located within original or retained jurisdiction and not addressed by the local LCP. There are
also some areas of deferred certification that remain under CCC jurisdiction until they have
been certified by the City for local permitting authority.
As a result of original and retained jurisdiction, as well as deferred certification areas, the
Study Area spans both CCC and City jurisdiction. Portions of the site addressed under the
LCP include areas of appeal jurisdiction, where the City has jurisdiction but permits can be
appealed by or to the CCC. ReWild MB therefore represents a split jurisdiction project. In
such a case there are two options: 1) obtain CDPs from both the City and CCC, or 2) obtain
a consolidated CDP from the CCC. The consolidated permit approach requires a request
letter from the City stating that they are aware they share jurisdiction, but defer to the CCC
for the permitting process. It is anticipated that the City would request the CCC issue a
consolidated CDP for ReWild MB (Llerandi, personal communication, 2016), although this
has not yet been confirmed.
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Several sections of the California Coastal Act focus on shoreline construction, specifically
Sections 30235, 30233, and 30706. Construction is typically allowed through revetments,
breakwaters, groins, or other means that alter natural shoreline processes; dredging of open
coastal waters, lakes, wetlands, and other areas will be permitted only where less feasible
environmentally damaging alternatives are not available. In particular, in Section 30233,
dredging and spoils disposal, planned to avoid significant disruption to marine and wildlife
habitats and water circulation, is allowed for restoration purposes. Section 30233 states
further that dredge spoils suitable for beach replenishment should be transported to
appropriate beaches or into suitable longshore current systems.
After completion of the CEQA process, the CCC (and City, as required) would determine
whether to approve a CDP for ReWild MB. It is anticipated the CCC would approve a
consolidated CDP addressing the project as a whole; it is possible that the project could
obtain a permit from the CCC for work within state jurisdiction, and an individual permit from
the City for work within the local permit authority area. If dredged materials are anticipated to
be suitable for placement on beaches or in the nearshore, additional permitting may be
required depending on the jurisdiction proposed for placement.
California Fish and Game Code
Sections 1600-1616
Under Sections 1601–1603 of the Fish and Game Code, agencies are required to notify
California Department of Fish and Wildlife (CDFW) prior to implementing any project that
would divert, obstruct, or change the natural flow or bed, channel, or bank of any river,
stream, or lake.
All diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any
river, stream, or lake in California that support wildlife resources are subject to regulation by
CDFW under Fish and Game Code Section 1602. Under Section 1602, it is unlawful for any
person, governmental agency, or public utility to do the following without first notifying
CDFW:
•

Substantially divert or obstruct the natural flow of, or substantially change or use any
material from, the bed, channel, or bank of any river, stream, or lake; or

•

Deposit or dispose of debris, waste, or other material containing crumbled, flaked, or
ground pavement where it may pass into any river, stream, or lake.

The Fish and Game Commission defines “stream” as a body of water that flows at least
periodically or intermittently through a bed or channel that has banks and supports fish or
other aquatic life. This definition includes watercourses with a surface or subsurface flow
that supports or has supported riparian vegetation. CDFW’s jurisdiction within altered or
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artificial waterways is based on the value of those waterways to fish and wildlife. In practice,
CDFW typically extends its jurisdictional limit to the top of a stream, the bank of a lake, or
outer edge of the riparian vegetation, whichever is wider. Jurisdictional boundaries under
Fish and Game Code Sections 1600–1616 (CDFW’s Lake and Streambed Alteration
Program) may encompass an area that is different than that under the jurisdiction of CWA
Section 404. Therefore, jurisdictional waters of the state include jurisdictional waters of the
United States (U.S.); federal and state jurisdictions do overlap, but would remain distinct for
regulatory administration and permitting purposes. A CDFW Streambed Alteration
Agreement (SAA) must be obtained for any project that would result in an impact on a river,
stream, or lake. The majority of the project Study Area is tidally influenced bay, and would
not require a SAA (Fisher, personal communication, 2016). Areas within the Rose Creek
portion of the Study Area may qualify as a stream, and therefore, require an SAA.
Prior to implementation of ReWild MB, CDFW would determine whether a Section 1602 SAA
is required for implementation of the project.
Section Year 2050 et seq.
The California Endangered Species Act (CESA) (Fish and Game Code Section Year 2050 et
seq.) prohibits the “take” (defined as “to hunt, pursue, catch, capture, or kill”) of state-listed
species except as otherwise provided in state law. CESA applies incidental take prohibitions
to state-listed species, as well as species currently petitioned for state-listing status (i.e.,
candidate species). State lead agencies are required to consult with CDFW to ensure that
their authorized actions are not likely to jeopardize the continued existence of any state-listed
species or result in the degradation of occupied habitat.
Sections 2080.1 and 2081 of the Fish and Game Code regulate the “take” of endangered,
threatened, and candidate species under CESA by authorizing take under certain
circumstances. As described below, such authorization may be in the form of a “consistency
determination” for species listed under both the Federal Endangered Species Act (FESA) and
the CESA (under Section 2080.1), or an “incidental take permit” (under Section 2081(b) and
(c)).
Fish and Game Code Section 2080.1 allows an applicant who has obtained a federal
incidental take statement as part of a Biological Opinion (BO) pursuant to a FESA Section 7
consultation or an incidental take permit under FESA Section 10(a) to notify the CDFW
Director in writing that the applicant has been issued an incidental take statement or permit
pursuant to the FESA and submit a copy of the federal incidental take statement or permit to
the CDFW Director. The Director then has 30 days to determine whether the incidental take
statement or permit is “consistent” with the CESA in the form of a written “consistency
determination.” If the Director determines that the incidental take statement or permit is
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consistent with the CESA, the applicant does not need to obtain separate take authorization
from the CDFW.
Consistency determinations apply only in those situations where the affected species is listed
under both the FESA and the CESA. If the species is listed under the CESA only, an
applicant must obtain an incidental take permit under Fish and Game Code Section 2081(b)
and (c).
Under Section 2081, CDFW authorizes “take” of state-listed endangered, threatened, or
candidate species through incidental take permits or memoranda of understanding if (1) the
take is incidental to otherwise lawful activities, (2) impacts of the take are minimized and fully
mitigated, (3) the permit is consistent with regulations adopted in accordance with any
recovery plan for the species in questions, and (4) the applicant ensures suitable funding to
implement the measures required by CDFW.
Prior to implementation of ReWild MB, formal consultation with CDFW would need to be
completed in accordance with Section 2081 to obtain a consistency determination and/or
Incidental Take Permit, if potential impacts to state-listed species could occur.
California State Lands Commission Public Trust Doctrine
The California State Lands Commission (SLC) has exclusive jurisdiction over all of
California’s tide and submerged lands and the beds of naturally navigable rivers and lakes,
which lands are sovereign lands, and swamp and overflow lands and State School Lands
(proprietary lands). The SLC has statutory authority (Division 6 of the California Resources
Code) to approve appropriate uses of state lands under its jurisdiction and is the
administrator of the Public Trust Doctrine over sovereign lands. Some areas have been
granted to other parties, including some lands in the project area that were granted to the
City as Pueblo Lands and are potentially outside the jurisdiction of the State Lands
Commission, depending on the proposed use of the lands.
Sovereign lands may only be used for purposes consistent with this public trust; uses include
commerce, navigation, fisheries, open space, wetlands, and other related trust uses. The
SLC has an oversight responsibility for tide and submerged lands legislatively granted in trust
to local jurisdictions (PRC Section 6301), extending to activities within submerged lands
(from mean high tide line) and those within 3 nautical miles offshore.
After completion of the CEQA process, the SLC would determine whether to issue a lease for
activities below the mean high tide line associated with implementation of ReWild MB,
including dredging and materials disposal/reuse of excavated materials. Coordination with
SLC to identify whether lands within the Study Area are exclusively Pueblo Lands and
potentially outside of their jurisdiction would occur prior to issuance of a lease.
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Clean Water Act
The principal law that serves to protect the nation’s waters is the CWA, formally known as
the Federal Water Pollution Control Act, which was originally enacted in 1948. The 1972
amendments established two fundamental, national goals: eliminate the discharge of
pollutants into the nation’s waters and achieve water quality that is both “fishable” and
“swimmable.” The amendments also prohibited the discharge of any pollutant to “waters of
the U.S.” from any point source (e.g., a discharge pipe) unless the discharge was authorized
by a National Pollutant Discharge Elimination System (NPDES) Permit. CWA Section 402
sets forth regulations that prohibit the discharge of pollutants into waters of the U.S. from any
point source without first obtaining a NPDES Permit.
CWA Section 303 requires states to adopt water quality standards for all surface waters of
the U.S. Under CWA Section 303(d), states, territories, and authorized tribes are required to
develop a list of water bodies that are considered to be “impaired” from a water quality
standpoint and develop action plans, referred to as Total Maximum Daily Loads, to improve
water quality.
Relative to water quality protection and management for ReWild MB, several sections of the
CWA are relevant:
•

Section 303(d) – Total Maximum Daily Loads

•

Section 401 – Water Quality Certification

•

Section 402 – NPDES Program – Municipal Permit

•

Section 404 – Discharge of Dredged and/or Fill Material.

The Study Area is Section 303(d) listed as impaired for various pollutants:
Rose Creek impairments include selenium and toxicity (SWRCB 2015), extending along 13
miles of the creek. The mouth of Rose Creek, at Mission Bay, is also listed for eutrophication
and lead for an impacted area of 9.2 acres (AMEC 2015). Rose Creek is also impaired for
warm freshwater habitat use due to selenium and toxicity. Additionally, the mouth of Rose
Creek is impaired for marine habitat use due to lead and potential eutrophic conditions.
Section 303(d) listed pollutants within Mission Bay include copper, enterococcus, fecal
coliform, total coliform, eutrophication, and lead (SWRCB 2015). Water quality has been
found to vary throughout Mission Bay, with contamination decreasing with increasing
distance from major sources of freshwater input (Stockwell et al. 1977).
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Both Campland and De Anza Cove shorelines are 303(d) listed for enterococcus, fecal
coliform, and total coliform (indicator bacteria) (SWRCB 2015). The extent of impacted
shoreline areas for indicator bacteria pollutants in Campland and De Anza Cove are 0.08
miles and 0.06 miles, respectively (AMEC 2015). Both the shorelines are impaired for water
contact recreation use and shellfish harvesting use due to indicator bacteria.
After completion of the CEQA process, the Regional Water Quality Control Board would
determine whether to issue a State Water Quality Certification in accordance with CWA
Section 401, in connection with the Corps’ DA permits for the discharge of dredged and/or fill
material.
After completion of the CEQA process and issuance of agency permits, the Corps would
determine whether to issue a DA permit pursuant to Section 404 of the CWA (33 United
States Code [USC] Section 1344).
Coastal Zone Management Act
In 1972, U.S. Congress passed the Coastal Zone Management Act to manage the nation’s
coastal resources. Its goal is to preserve, protect, develop, and, where possible, restore or
enhance the resources of the nation’s coastal zone. Federal activities within or affecting the
coastal zone must be consistent with the state’s coastal management program to the
maximum extent practicable.
If a local CDP is issued by the City, ReWild MB would require a consistency determination
from the CCC, prior to completion of the NEPA process. If the CCC issues a consolidated
CDP for ReWild MB, a waiver of consistency would be requested.
Federal Endangered Species Act
The FESA of 1973 (16 USC Sections 1531 et seq.) directs the U.S. Fish and Wildlife Service
(USFWS) and National Marine Fisheries Service (NMFS) to identify and protect endangered
and threatened species and their critical habitat, and to provide a means to conserve their
ecosystems. Section 9 of the FESA makes it unlawful for a person to take a listed animal
without a permit.
Section 7 of the FESA directs the USFWS and NMFS to conserve threatened and
endangered species and, in consultation with federal agencies, ensure that any action
authorized, funded, or carried out by such agency does not jeopardize the continued
existence of listed species or destroy or adversely modify designated critical habitat. Section
7(a)(2) requires federal agencies to consult with the USFWS and NMFS to ensure that they
are not undertaking, funding, permitting, or authorizing actions likely to jeopardize the
continued existence of listed species. In consultation for those species with critical habitat,
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federal actions must also ensure that activities do not adversely modify critical habitat to the
point that it would no longer aid in the species’ recovery.
Prior to the completion of the NEPA process, the NEPA lead agency would initiate and
complete formal consultation with the USFWS and NMFS in accordance with 16 USC
Sections 661–666, as needed. Formal consultation may not be required if no impacts to
threatened or endangered species would occur. If the project is in compliance with the Multi
Species Conservation Plan, consultation may also be unnecessary unless impacts to
covered species would occur within Corps jurisdiction.
Federal Emergency Management Agency – Conditional Letter of Map Revision and
Letter of Map Revision
Executive Order 11988 directs federal agencies to avoid, to the extent practicable and
feasible, short-term and long-term adverse impacts associated with the occupancy and
modification of floodplains, and to avoid direct and indirect support of floodplain development
wherever a practicable alternative exists. Furthermore, Executive Order 11988 requires the
prevention of uneconomic, hazardous, or incompatible use of floodplains; protection and
preservation of natural and beneficial floodplain values; and consistency with the standards
and criteria of the National Flood Insurance Program (NFIP). The basic tools for regulating
construction in potentially hazardous floodplain areas are local zoning techniques and
Federal Emergency Management Agency (FEMA) floodplain mapping. The Federal
Insurance Rate Map is the official map created and distributed by FEMA and NFIP that
delineates Special Flood Hazard Areas—areas that are subject to inundation by a base
flood—for every county and community that participates in the NFIP.
For projects that would, upon construction, affect the hydrologic or hydraulic characteristics
of a flooding source, and thus would result in the modification of the existing regulatory
floodway, effective Base Flood Elevations, or an Special Flood Hazard Area, a Conditional
Letter of Map Revision (CLOMR) could be necessary. A CLOMR is FEMA’s comment on a
proposed project that would make such hydrologic modifications. A Letter of Map Revision
(LOMR) is FEMA’s modification to an effective Federal Insurance Rate Map based on the
implementation of physical measures that affect the hydrologic or hydraulic characteristics of
a flooding source and thus result in the modification of the existing regulatory floodway.
Depending on the effects of ReWild MB on floodplain levels within Mission Bay and Rose
Creek, a CLOMR and LOMR could be required for approval by FEMA before beginning any
project construction activities.
Fish and Wildlife Coordination Act
The Fish and Wildlife Coordination Act directs the Department of the Interior to provide
assistance to and foster cooperation between federal agencies and the state’s wildlife
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agency to promote wildlife conservation in water resource development programs. The
federal lead agency for the project must consult with the USFWS, NMFS, and the state’s
wildlife agency for activities that affect, control, or modify jurisdictional waters, and
associated wildlife conservation measures to be implemented during construction and
maintenance of the project.
Prior to the issuance of federal permits, the federal permitting agency would initiate
and complete consultation with the USFWS, NMFS, and CDFW in accordance with the
Fish and Wildlife Coordination Act, as needed. Recommendations made by the
consulting agencies will be incorporated into the project where possible as part of
permit conditions.
Magnuson-Stevens Fishery Management and Conservation Act, as amended 1996
(Public Law 104-267)
Federal agencies must consult with NMFS on actions that may adversely affect Essential
Fish Habitat (EFH), which is defined as those “waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity.” EFH assessments must include (1) a
description of the proposed action, (2) an analysis of effects, including cumulative effects, (3)
the federal agency’s views regarding the effects of the action on EFH, and (4) proposed
mitigation, if applicable.
Waters within Mission Bay may be considered EFH by NMFS, although this has not been
confirmed. If EFH is identified within the project area, prior to completion of the NEPA
process, the NEPA lead agency would consult with NMFS.
Marine Protection, Research, and Sanctuaries Act
In 1972, Congress enacted the Marine Protection, Research, and Sanctuaries Act (MPRSA)
(also known as the Ocean Dumping Act) to prohibit the dumping of material into the ocean
that would unreasonably degrade or endanger human health or the marine environment.
MPRSA regulates the ocean dumping of all material beyond the territorial limit (three miles
from shore) and prevents or strictly limits dumping material that “would adversely affect
human health, welfare, or amenities, or the marine environment, ecological systems, or
economic potentialities.” Virtually all material ocean dumped today is dredged material
(sediments) removed from the bottom of waterbodies in order to maintain navigation
channels and berthing areas. Ocean dumping cannot occur unless a permit is issued under
the MPRSA. Section 103 of MPRSA authorizes the Corps to issue permits, subject to U.S.
Environmental Protection Agency approval, for transport and disposal of dredged material
(i.e., material excavated from navigable U.S. waters) at designated ocean disposal sites
(e.g., LA-5 Ocean Dredged Material Disposal Site). For other materials, U.S. Environmental
Protection Agency is the permitting agency. Depending on materials disposal options
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identified for ReWild MB, this regulation may be applicable if ocean disposal of dredged
material is proposed.
If ocean disposal is identified for ReWild MB, the Corps would issue a DA permit pursuant to
Section 103 of the MPRSA.
National Environmental Policy Act, as amended
NEPA established a U.S. national policy promoting the enhancement of the environment and
also established the President’s Council on Environmental Quality (CEQ). NEPA requires
federal agencies to conduct an interdisciplinary analysis of the environmental consequences
of their actions early in the decision-making process. CEQ regulations require agencies to
create their own NEPA implementing procedures that meet the CEQ standard while
reflecting each agency’s unique mandate and mission. Consequently, NEPA procedures
vary from agency to agency, but generally a project will qualify for a Categorical Exclusion or
require preparation of an Environmental Assessment or Environmental Impact Statement.
The NEPA lead agency has yet to be identified for ReWild MB; therefore NEPA requirements
will be influenced by the specific agency processes.
The appropriate NEPA document will be determined once a proposed project has been
developed and a NEPA lead agency has been identified. The federal lead agency may
identify either an Environmental Assessment or Environmental Impact Statement as the
appropriate NEPA document for ReWild MB.
National Historic Preservation Act
The National Historic Preservation Act (NHPA), as amended (16 USC Sections 470–470w),
is the fundamental law concerning the protection of cultural resources on federal land, or
cultural resources that may be affected by an undertaking that requires federal financial
assistance, or a federal permit, license, or approval. Under the NHPA, federal agencies are
required to responsibly manage federally owned or controlled cultural resources, as
addressed in Section 106 of the NHPA and its implementing regulations.
Section 106 of the NHPA requires federal agencies to take into consideration the potential
effects of their undertakings on historic properties, and is generally applicable when an
undertaking is the type of activity that has the potential to affect such properties. The
purpose of Section 106 is to avoid unnecessary impacts to historic properties from federal
undertakings. Typically, to be eligible for listing in the NRHP, a property must be at least 50
years old, or have reached 50 years old by the project completion date and retain a high
level of integrity of those attributes that contribute to the property’s qualifications for the
NRHP.
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Section 106 provides a systematic mechanism for taking into account the effects on NRHPeligible resources from actions that are federally sponsored, funded, or licensed. It requires
that the State Historic Preservation Office and Native American tribes with historic ties to the
area (and possibly other parties) be afforded an opportunity to comment on the undertaking.
The State Historic Preservation Office and Native American consultation to comply with
Section 106 requirements will be conducted by the NEPA lead agency prior to completion of
the NEPA process.
Rivers and Harbors Act, Section 10
Section 10 of the Rivers and Harbors Act, administered by the Corps, requires DA
authorization for all structures (such as riprap) in or over any navigable waters of the U.S. or
the accomplishment of any other work (such as dredging) affecting the course, location,
condition or capacity of navigable waters of the U.S.
The Corps would determine whether to issue a permit for applicable structures and activities
associated with implementation of ReWild MB.
Surface Mining and Reclamation Act of 1975
The Surface Mining and Reclamation Act (SMARA) of 1975 (PRC Sections 2710–2796)
provides a comprehensive surface mining and reclamation policy with the regulation of
surface mining operations to ensure that adverse environmental impacts are minimized and
mined lands are reclaimed to a usable condition. SMARA also encourages the production,
conservation, and protection of the state’s mineral resources. PRC Section 2207 provides
annual reporting requirements for mines in the state, under which the State Mining and
Geology Board is also granted authority and obligations.
Depending on excavated material and materials disposal requirements from the
implementation of ReWild MB, an exemption from the requirements of SMARA under PRC
Section 2714 may be required from the State Mining and Geology Board .
City of San Diego
In addition to these federal and state compliance requirements, ReWild MB would be
required to comply with local regulations, including City Municipal Code regulations, including
Stormwater Management and Discharge Control (Water Quality Controls) and Storm Water
Runoff and Drainage Regulations. As part of compliance with the Construction General
Permit, BMPs would also need to be identified as part of a project Storm Water Pollution
Prevention Plan and implemented during and after construction, as applicable.
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Summary
This discussion provides a general regulatory overview of the potential agency involvement
and requirements associated with implementation of ReWild MB. The ReWild MB Study
Area is under the ownership and jurisdiction of a number of different agencies and
organizations. The City also has different planning overlays within the Study Area that could
affect land uses and development within the ReWild MB boundaries. At this point in
preliminary project planning, the ultimate project proponent and specific agency involvement
for CEQA and NEPA is unknown. Specific regulatory requirements for ReWild MB will
ultimately depend on the proposed project developed for implementation and what agencies
lead the CEQA and NEPA processes.
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APPENDIX G
IMPLEMENTATION COST ESTIMATES
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Appendix G
ReWild Mission Bay - Implementation Cost Estimate Summary
Wild
Alternative
Item Description

Approach 1:
LA-5 Disposal

Wilder
Alternative

Approach 2:
Upland Disposal

Approach 1:
LA-5 Disposal

Wildest
Alternative

Approach 2:
On-site Disposal
Upland Disposal

Construction Costs
Mobilization and Demobilization

$

1,170,000 $

2,500,000 $

1,170,000 $

1,160,000 $

1,640,000

General Site Preparation

$

17,820,000 $

17,820,000 $

11,650,000 $

11,650,000 $

17,840,000

Earthwork

$

40,520,000 $

34,240,000 $

7,540,000 $

7,380,000 $

10,250,000

Planting

$

3,240,000 $

3,240,000 $

2,980,000 $

2,980,000 $

4,870,000

Public Access and Recreation Facilities

$

7,090,000 $

7,090,000 $

6,970,000 $

6,970,000 $

8,160,000

Construction Cost without Contingency

$

69,840,000 $

64,890,000 $

30,310,000 $

30,140,000 $

42,760,000

Contingency (30%)

$

20,950,000 $

19,470,000 $

9,090,000 $

9,040,000 $

12,830,000

Construction Cost with Contingency

$

90,790,000 $

84,360,000 $

39,400,000 $

39,180,000 $

55,590,000

Construction Management

$

2,000,000 $

2,000,000 $

2,000,000 $

2,000,000 $

2,000,000

Environmental Monitoring during Construction

$

500,000 $

500,000 $

500,000 $

500,000 $

500,000

Total Construction Costs $

93,290,000 $

86,860,000 $

41,900,000 $

41,680,000 $

58,090,000

Technical Studies & Preliminary Engineering Design $

1,750,000 $

1,750,000 $

1,750,000 $

1,750,000 $

1,750,000

Environmental Review (CEQA & NEPA)

$

1,250,000 $

1,250,000 $

1,250,000 $

1,250,000 $

1,250,000

Final Engineering Design & Permitting

$

1,500,000 $

1,500,000 $

1,500,000 $

1,500,000 $

1,500,000

Total Allowances for Other Implementation Costs $

4,500,000 $

4,500,000 $

4,500,000 $

4,500,000 $

4,500,000

Total Project Implementation Costs $

97,790,000 $

91,360,000 $

46,400,000 $

46,180,000 $

62,590,000

Total Public Access and Recreation Facilities Costs $

10,090,000 $

10,090,000 $

9,940,000 $

9,940,000 $

11,550,000

Total Habitat Restoration Costs $

87,700,000 $

81,270,000 $

36,460,000 $

36,240,000 $

51,040,000

Allowances for Other Implementation Costs

Mudflat to Upland Acreage *

214

214

235

235

315

Mudflat to Salt Marsh Acreage **

163

163

189

189

229

KFMR/NWP Acreage

81

81

81

81

81

Restored Wetland Habitat Acreage ***

82

82

108

108

148

Unit Cost ($/AC of habitat*)

$

410,000 $

380,000 $

160,000 $

150,000 $

160,000

Unit Cost ($/AC of wetland habitat**)

$

540,000 $

500,000 $

190,000 $

190,000 $

220,000

Unit Cost ($/AC of wetland restored***)

$

1,070,000 $

990,000 $

340,000 $

330,000 $

350,000

* mudflat, low, mid and high salt marshes, Transition and Upland excludes existing wetland in KFMR/NWP.
** mudflat, low, mid and high salt marshes, includes existing wetland in KFMR/NWP.
*** mudflat, low, mid and high salt marshes, excludes existing wetland in KFMR/NWP.

Everest International Consultants, Inc.
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APPENDIX G
ReWild Mission Bay - Implementation Cost Estimates
Wild Alternative
LA-5 Disposal Approach
Item
Mobilization and Demobilization

Unit

Unit Price

LS

$ 1,170,000.00

Quantity

Cost

1 $

1,170,000

General Site Preparation
Clearing & Grubbing
Demolition and disposal of misc. structure/pavement
Utilities Protection/Relocation
Protect/Intercept Storm Drains from Clogging
Construction Survey
Environmental & Water Quality Protection
Haul Road Maintenance (Throughout Project)

AC
CY
LS
EA
LS
LS
Day

$
$
$
$
$
$
$

1,900.00
115.00
100,000.00
50,000.00
200,000.00
100,000.00
1,385.00

123
138,500
1
5
1
1
730

$
$
$
$
$
$
$

233,700
15,927,500
100,000
250,000
200,000
100,000
1,011,050

Earthwork
Construct Access Roads & Staging Areas
Temporary Dredge-Barge Dock
Excavate and load soil
Dredge subtidal channels
Haul cut materials to fill area
Haul cut materials to barge
Dispose of soil at LA-5 by barge
Spread and compact materials in fill area
Final Grade

LS
LS
CY
CY
CY
CY
CY
CY
AC

$
$
$
$
$
$
$
$
$

20,000.00
20,000.00
3.00
4.00
3.50
3.50
30.00
1.50
6,000.00

1
1
1,115,950
55,550
110,000
1,061,500
1,061,500
110,000
133.0

$
$
$
$
$
$
$
$
$

20,000
20,000
3,347,850
222,200
385,000
3,715,250
31,845,000
165,000
798,000

Planting
Upland and Transition with 3-year maintenance
Mid-High Salt Marsh with 3-year maintenance
Low Salt Marsh

AC
AC
AC

$
$
$

34,000.00
16,500.00
25,000.00

51.0 $
39.6 $
34.3 $

1,734,000
652,575
857,000

Public Access Facilities
Pedestrian/Interpretive/Bike Paths
Visitor Center with Parking Lot
Estuarine Science Center
Interpretive Landform or Structure
Boat Launch and Storage

LF
EA
EA
EA
EA

$
190.00
$ 2,000,000.00
$ 2,000,000.00
$ 400,000.00
$ 400,000.00

9,970
1
1
2
1

$
$
$
$
$

1,894,300
2,000,000
2,000,000
800,000
400,000

Construction Cost without Contingency
Contingency (30%)
Construction Cost with Contingency
Construction Management
Environmental Monitoring during Construction
Total Construction Costs

$
$
$
$
$
$

69,850,000
20,960,000
90,810,000
2,000,000
500,000
93,310,000

Allowances for Other Implementation Costs
Technical Studies & Preliminary Engineering Design
Environmental Review (CEQA & NEPA)
Final Engineering Design & Permitting
Total Allowances for Other Implementation Costs

$
$
$
$

1,750,000
1,250,000
1,500,000
4,500,000

Alt 1 - Wild: LA-5 Disposal Approach Total $ 97,810,000
Everest International Consultants, Inc.
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APPENDIX G
ReWild Mission Bay - Implementation Cost Estimates
Wild Alternative
Upland Disposal Approach
Item
Mobilization and Demobilization

Unit

Unit Price

LS

$ 2,500,000.00

Quantity

Cost

1 $

2,500,000

General Site Preparation
Clearing & Grubbing
Demolition and disposal of misc. structure/pavement
Utilities Protection/Relocation
Protect/Intercept Storm Drains from Clogging
Construction Survey
Environmental & Water Quality Protection
Haul Road Maintenance (Throughout Project)

AC
CY
LS
EA
LS
LS
Day

$
$
$
$
$
$
$

1,900.00
115.00
100,000.00
50,000.00
200,000.00
100,000.00
1,385.00

123
138,500
1
5
1
1
730

$
$
$
$
$
$
$

233,700
15,927,500
100,000
250,000
200,000
100,000
1,011,050

Earthwork
Construct Access Roads & Staging Areas
Excavate and load soil
Dredge subtidal channels
Haul cut materials to fill area
Haul and dispose excess cut materials to landfill as cover
Haul and dispose excess cut materials to landfill as waste
Spread and compact materials in fill area
Final Grade

LS
CY
CY
CY
CY
CY
CY
AC

$
$
$
$
$
$
$
$

20,000.00
3.00
4.00
3.50
20.00
58.00
1.50
6,000.00

1
1,115,950
55,550
110,000
849,200
212,300
110,000
133

$
$
$
$
$
$
$
$

20,000
3,347,850
222,200
385,000
16,984,000
12,313,400
165,000
798,000

Planting
Upland and Transition with 3-year maintenance
Mid-High Salt Marsh with 3-year maintenance
Low Salt Marsh

AC
AC
AC

$
$
$

34,000.00
16,500.00
25,000.00

51.0 $
39.6 $
34.3 $

1,734,000
652,575
857,000

Public Access Facilities
Pedestrian/Interpretive/Bike Paths
Visitor Center with Parking Lot
Estuarine Science Center
Interpretive Landform or Structure
Boat Launch and Storage

LF
EA
EA
EA
EA

$
190.00
$ 2,000,000.00
$ 2,000,000.00
$ 400,000.00
$ 400,000.00

9,970
1
1
2
1

$
$
$
$
$

1,894,300
2,000,000
2,000,000
800,000
400,000

Construction Cost without Contingency
Contingency (30%)
Construction Cost with Contingency
Construction Management
Environmental Monitoring during Construction
Total Construction Costs

$
$
$
$
$
$

64,900,000
19,470,000
84,370,000
2,000,000
500,000
86,870,000

Allowances for Other Implementation Costs
Technical Studies & Preliminary Engineering Design
Environmental Review (CEQA & NEPA)
Final Engineering Design & Permitting
Total Allowances for Other Implementation Costs

$
$
$
$

1,750,000
1,250,000
1,500,000
4,500,000

Alt 1 - Wild: Upland Disposal Approach Total $ 91,370,000

Everest International Consultants, Inc.
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APPENDIX G
ReWild Mission Bay - Implementation Cost Estimates
Wilder Alternative
LA-5 Disposal Approach
Item
Mobilization and Demobilization

Unit

Unit Price

LS

$ 1,170,000.00

Quantity

Cost

1 $

1,170,000

General Site Preparation
Clearing & Grubbing
Demolition and disposal of misc. structure/pavement
Utilities Protection/Relocation
Protect/Intercept Storm Drains from Clogging
Construction Survey
Environmental & Water Quality Protection
Haul Road Maintenance (Throughout Project)

AC
CY
LS
EA
LS
LS
Day

$
$
$
$
$
$
$

1,900.00
115.00
100,000.00
50,000.00
180,000.00
100,000.00
1,385.00

123
85,000
1
5
1
1
730

$
$
$
$
$
$
$

233,700
9,775,000
100,000
250,000
180,000
100,000
1,011,050

Earthwork
Construct Access Roads & Staging Areas
Temporary Dredge-Barge Dock
Excavate and load soil
Dredge subtidal channels
Haul cut materials to fill area
Haul cut materials to barge
Dispose of soil at LA-5 by barge
Spread and compact materials in fill area
Final Grade

LS
LS
CY
CY
CY
CY
CY
CY
AC

$
$
$
$
$
$
$
$
$

20,000.00
20,000.00
3.00
4.00
3.50
3.50
30.00
1.50
6,000.00

1
1
658,000
67,000
700,000
25,000
25,000
700,000
154

$
$
$
$
$
$
$
$
$

20,000
20,000
1,974,000
268,000
2,450,000
87,500
750,000
1,050,000
924,000

Planting
Upland and Transition with 3-year maintenance
Mid-High Salt Marsh with 3-year maintenance
Low Salt Marsh

AC
AC
AC

$
$
$

34,000.00
16,500.00
25,000.00

45.7 $
40.5 $
30.4 $

1,553,800
667,425
759,500

Public Access Facilities
Pedestrian/Interpretive/Bike Paths
Visitor Center with Parking Lot
Estuarine Science Center
Interpretive Landform or Structure
Boat Launch and Storage

LF
EA
EA
EA
EA

$
190.00
$ 2,000,000.00
$ 2,000,000.00
$ 400,000.00
$ 400,000.00

9,320
1
1
2
1

$
$
$
$
$

1,770,800
2,000,000
2,000,000
800,000
400,000

Construction Cost without Contingency
Contingency (30%)
Construction Cost with Contingency
Construction Management
Environmental Monitoring during Construction
Total Construction Costs

$
$
$
$
$
$

30,310,000
9,090,000
39,400,000
2,000,000
500,000
41,900,000

Allowances for Other Implementation Costs
Technical Studies & Preliminary Engineering Design
Environmental Review (CEQA & NEPA)
Final Engineering Design & Permitting
Total Allowances for Other Implementation Costs

$
$
$
$

1,750,000
1,250,000
1,500,000
4,500,000

Alt 2 - Wilder: LA-5 Disposal Approach Total $ 46,400,000

Everest International Consultants, Inc.
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APPENDIX G
ReWild Mission Bay - Implementation Cost Estimates
Wilder Alternative
Upland Disposal Approach
Item
Mobilization and Demobilization

Unit

Unit Price

LS

$ 1,160,000.00

Quantity

Cost

1 $

1,160,000

General Site Preparation
Clearing & Grubbing
Demolition and disposal of misc. structure/pavement
Utilities Protection/Relocation
Protect/Intercept Storm Drains from Clogging
Construction Survey
Environmental & Water Quality Protection
Haul Road Maintenance (Throughout Project)

AC
CY
LS
EA
LS
LS
Day

$
$
$
$
$
$
$

1,900.00
115.00
100,000.00
50,000.00
180,000.00
100,000.00
1,385.00

123
85,000
1
5
1
1
730

$
$
$
$
$
$
$

233,700
9,775,000
100,000
250,000
180,000
100,000
1,011,050

Earthwork
Construct Access Roads & Staging Areas
Excavate and load soil
Dredge subtidal channels
Haul cut materials to fill area
Haul and dispose excess cut materials to landfill as cover
Haul and dispose excess cut materials to landfill as waste
Spread and compact materials in fill area
Final Grade

LS
CY
CY
CY
CY
CY
CY
AC

$
$
$
$
$
$
$
$

20,000.00
3.00
4.00
3.50
20.00
58.00
1.50
6,000.00

1
658,000
67,000
700,000
20,000
5,000
700,000
154

$
$
$
$
$
$
$
$

20,000
1,974,000
268,000
2,450,000
400,000
290,000
1,050,000
924,000

Planting
Upland and Transition with 3-year maintenance
Mid-High Salt Marsh with 3-year maintenance
Low Salt Marsh

AC
AC
AC

$
$
$

34,000.00
16,500.00
25,000.00

45.7 $
40.5 $
30.4 $

1,553,800
667,425
759,500

Public Access Facilities
Pedestrian/Interpretive/Bike Paths
Visitor Center with Parking Lot
Estuarine Science Center
Interpretive Landform or Structure
Boat Launch and Storage

LF
EA
EA
EA
EA

$
190.00
$ 2,000,000.00
$ 2,000,000.00
$ 400,000.00
$ 400,000.00

9,320
1
1
2
1

$
$
$
$
$

1,770,800
2,000,000
2,000,000
800,000
400,000

Construction Cost without Contingency
Contingency (30%)
Construction Cost with Contingency
Construction Management
Environmental Monitoring during Construction
Total Construction Costs

$
$
$
$
$
$

30,140,000
9,040,000
39,180,000
2,000,000
500,000
41,680,000

Allowances for Other Implementation Costs
Technical Studies & Preliminary Engineering Design
Environmental Review (CEQA & NEPA)
Final Engineering Design & Permitting
Total Allowances for Other Implementation Costs

$
$
$
$

1,750,000
1,250,000
1,500,000
4,500,000

Alt 2 - Wilder: Upland Disposal Approach Total $ 46,180,000

Everest International Consultants, Inc.
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APPENDIX G
ReWild Mission Bay - Implementation Cost Estimates
Wildest Alternative
On-site Disposal Approach
Item
Mobilization and Demobilization

Unit

Unit Price

LS

$ 1,640,000.00

Quantity

Cost

1 $

1,640,000

General Site Preparation
Clearing & Grubbing
Demolition and disposal of misc. structure/pavement
Utilities Protection/Relocation
Protect/Intercept Storm Drains from Clogging
Construction Survey
Environmental & Water Quality Protection
Haul Road Maintenance (Throughout Project)

AC
CY
LS
EA
LS
LS
Day

$
$
$
$
$
$
$

1,900.00
115.00
100,000.00
50,000.00
220,000.00
100,000.00
1,385.00

123
138,500
1
5
1
1
730

$
$
$
$
$
$
$

233,700
15,927,500
100,000
250,000
220,000
100,000
1,011,050

Earthwork
Construct Access Roads & Staging Areas
Temporary Dredge-Barge Dock
Excavate and load soil
Dredge subtidal channels
Haul cut materials to fill area
Spread and compact materials in fill area
Final Grade

LS
LS
CY
CY
CY
CY
AC

$
$
$
$
$
$
$

20,000.00
20,000.00
3.00
4.00
3.50
1.50
6,000.00

1
1
895,500
106,000
1,140,000
1,140,000
234.0

$
$
$
$
$
$
$

20,000
20,000
2,686,500
424,000
3,990,000
1,710,000
1,404,000

Planting
Upland and Transition with 3-year maintenance
Mid-High Salt Marsh with 3-year maintenance
Low Salt Marsh

AC
AC
AC

$
$
$

34,000.00
16,500.00
25,000.00

85.7 $
46.5 $
47.5 $

2,913,800
766,425
1,187,000

Public Access Facilities
Pedestrian/Interpretive/Bike Paths
Visitor Center with Parking Lot
Estuarine Science Center
Interpretive Landform or Structure
Boat Launch and Storage

LF
EA
EA
EA
EA

$
190.00
$ 2,000,000.00
$ 2,000,000.00
$ 400,000.00
$ 400,000.00

9,250
1
1
5
1

$
$
$
$
$

1,757,500
2,000,000
2,000,000
2,000,000
400,000

Construction Cost without Contingency
Contingency (30%)
Construction Cost with Contingency
Construction Management
Environmental Monitoring during Construction
Total Construction Costs

$
$
$
$
$
$

42,760,000
12,830,000
55,590,000
2,000,000
500,000
58,090,000

Allowances for Other Implementation Costs
Technical Studies & Preliminary Engineering Design
Environmental Review (CEQA & NEPA)
Final Engineering Design & Permitting
Total Allowances for Other Implementation Costs

$
$
$
$

1,750,000
1,250,000
1,500,000
4,500,000

Alt 3 - Wildest: On-site Disposal Approach Total $ 62,590,000

Everest International Consultants, Inc.
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APPENDIX G
ReWild Mission Bay - Implementation Cost Estimates

Notes
1.

2.

3.

4.

5.
6.

7.
8.

Earthwork quantities were estimated using Autodesk Civil 3D terrain model, based on proposed
alternatives contours and existing condition bathymetry survey conducted in 2013 by Merkel &
Associates, and topographic data (2009-2011 Calfiornia Coastal Conservancy LiDAR Project)
downloaded from NOAA website.
Construction cost estimates do not include the following components.
a. Land acquisition and/or conservation easement.
b. Mitigation costs for environmental impacts caused by the project.
c. Restoration measures in Kendall-Frost Marsh Reserve/National Wildlife Preserve RFA
c. Post-construction maintenance, except costs for first five years of plant establishment.
Mobilization and demobilization costs were generally estimated as 4% of all other construction costs.
The only exception is for the LA-5 disposal option, in which the cost was based on 4% of all other
construction costs for the lowest cost alternative (i.e. Wilder Alternative).
Excavated materials were assumed suitable for the beneficial use and/or disposal options above.
Consideration for slightly contaminated soil was taken into account. This material would be unsuitable
for LA-5 disposal, and was assumed to be disposed using the upland disposal approach (e.g., taking to
Miramar Landfill as waste).
Contingency Costs were assumed to be 30% of construction cost.
The following cost allowances were estimated as a percentage of the average construction costs with
contingency for all alternatives and approaches.
a. Construction Management = 3%
b. Environmental Monitoring during Construction = 1%
c. Technical Studies & Preliminary Engineering Design = 3%
d. Environmental Review (CEQA & NEPA) = 2%
e. Final Engineering/Design = 2.5%
Costs are in 2017 US dollars with unit costs representing in-place costs, including contractor's overhead
and profit.
This estimate is provided as a service to our client for comparative purposes only and is based on prices
current at the time this estimate was prepared. Actual costs and quantities may vary due to a number
of circumstances including but not limited to: changes in field conditions, more precise quantities
estimates developed in association with detailed restoration planning, availability and/or cost of
materials, methods and/or timing of construction, and inflation. No cost guarantee is expressed or
implied.

Abbreviations
AC
Alt
CY
EA
Incl.

Acre
Alternative
Cubic yard
Each
Include

Everest International Consultants, Inc.

LA5
LF
LS
Mi
SF
SY

Los Angeles 5 Ocean Dredged Material Disposal Site
Linear foot
Lump sum
Mile
Square foot
Square yard
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