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PURPOSE:

The purpose of this draft report is to outline the storm water management measures that will be
implemented during construction to mitigate soils loss and dust control, as well as a description of the
permanent project features and benefits proposed. This preliminary report is intended to provide an
environmental impact analysis level discussion which will be expanded upon for the final Storm Water
Management Plan to be used during project implementation.

This report is organized to discuss these issues in four categories. First, the storm water pollution
prevention elements to be implemented during construction. Second, permanent project features and
benefits to be provided and maintained in perpetuity. Third, the establishment periods and phasing that
may be necessary for full implementation. And fourth, the maintenance and operations that may be
necessary. After these four areas are discussed, an additional section that more specifically describes
project specific storm water management elements is included.

L Storm Water Pollution Prevention During Construction:

The overarching intent of storm water management during construction is to manage the construction
activities and site conditions to reduce pollutants of concern from migrating from the site. This goes
beyond the measures taken related to storm water events and includes daily operations. During
implementation of this project, the majority of the construction involves grading of mass volumes of dirt.
These activities generate potential soils migration from the site through surface soils movement activities
and airborne dust generation. In addition, other activities will be conducted to include construction of
structures, hardscape installation, equipment and signage installation, etc. Best Management Practices
(BMP’s) will be required to mitigate the potential impacts from these activities. BMP’s will include the
following daily list of activities and features:

e Application of water on dry soil to reduce losses through airborne dust.

e Placement of physical barriers such as straw waddles, silt fences, etc. to reduce loss of surface
soil during rain events and daily cleanup operations.

e Installation and operation of Vehicular Staging Areas that includes wheel washes and oil pan
drip collection to reduce the introduction of man-made products onto the site.

e Installation of vehicular dust containment measures, such as tarps or enclosures to limit soils and
dust migration.

e Installation of local containment devices such as filter fabric or fiber rolls on existing drain inlets
on adjacent streets as a secondary measure to further reduce the possibility of soils migration into
downstream infrastructure or waterways.
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Other BMP measures that will be implemented on a longer term, but still temporary basis, may be
necessary. This would primarily be for areas that are graded but must be left in an unfinished condition
until final construction is completed. For example, there may be a gap in time between grading of the
levee and installation of the maintenance and pedestrian/ bike trail on top of it. Or, for the time between
temporary placements of stockpiled soil for future grading fill operations, and its ultimate placement.
Where construction phasing or sequencing like this occurs, BMP’s may include:

e Application of temporary soil surface coatings, such as applied biodegradable chemicals or
fabric.

e Application of temporary vegetation.
e Installation of temporary and removable sheeting material to cover newly graded areas.

e Were unfinished and newly graded areas are located such that rain event runoff might have
localized erosion, interim storm water detention and settling areas may be provided.

IL Long Term Storm Water Management Features

The project itself acts as a storm water mitigation feature for the Ballona Watershed. As a wetlands
restoration project, this project site will include a storm water cleansing functionality that will help
remove constituents of concern through bio-uptake and re-establishment of a viable, sustainable, and
natural ecological system. While the project serves this function and benefits the region, there are also
many individual local beneficial features. The following lists specific types of permanent storm water
management features that will be implemented within the project. More detailed descriptions are
provided below:

* Bio-swales will be installed at the toe of all slopes steeper than 10 to 1, and along the non-creek
side of the levees. Bio-swales allow the collection of runoff from the adjacent contributing
slopes, bio-uptake of constituents in the runoff, and infiltration into the soil of the minor flows
collected.

e QGrading and installation of pre-treatment basins will be provided. These basins allow storage
and controlled discharge of runoff to allow settlement of suspended solids prior to storm water
discharge to main water bodies or primary retention areas.

e The project provides full vegetation coverage for bio-uptake of nearly the entire project area.

e For those areas with impervious surfaces, routing of storm water that falls on the impervious
surfaces, such as bridges and trails, into vegetated areas will be provided for infiltration and bio-
uptake of all localized runoff.
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e The existing Fresh Water Marsh is a stormwater treatment BMP for storms events less than the
1-year storm for its upstream developed area. Modifications to the outlet weir will enhance this
functionality.

* FErosion mitigation measures will be placed at all storm drainage outlets, on the more erodible
portions of the side slopes of the levee, and on areas of pedestrian, bike and vehicular traffic.
For the levee and drainage structures, these measures would include strategically located surface
and sub-surface armoring. For access ways, the travel way surfaces would include compacted
soil, gravel, decomposed granite, asphalt, concrete, or other appropriate surface material
depending on the intended use.

1. Establishment Periods, Implementation, and Phasing

Construction will occur over an extended period of time, and in multiple phases and sequences.
Temporary erosion control measures will be utilized prior to and during all construction activities, and
will be implemented between construction sequences during the life of the project construction. Phasing
and sequencing of project elements have been described in other areas of the analysis. Specific
sequencing and sub phasing will be determined by the appropriate agencies, design team, and contractor
prior to initiation of construction. Flexibility to adjust sub phasing is expected within the perimeters
within the impacts and mitigations proposed.

Sufficient time must be allowed to establish the plant palette to the point it is essentially considered self-
sustaining. During this establishment period, weekly, monthly, and seasonal evaluation and maintenance
will be required.

IV.  Operations and Maintenance

Erosion protection measures during construction and establishment periods will be an ongoing effort.
After an initial mobilization and installation effort of providing the materials, there will be a constant
effort to minimize the amount of erosion and sediment escape from the property. The initial effort will
include installation of truck access BMP’s including wheel washing areas, silt fencing and slope
protection installation around the edge of the property and adjacent to all public roadways and drainage
inlets. Installation of silt fencing and other surface erosion protection will not be required within the
property except in localized cases. However, dust control measures throughout the property will be
required and ongoing.

Ongoing maintenance during grading will include three primary efforts, dust control by deployment of
water trucks, maintenance of the perimeter and local structure containment protection, and vehicular
access point cleaning operations. Because the soil is generally in a moist or wet condition it is
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anticipated that dust control can be accomplish with one water truck and its operator working constantly
on a daily basis. However, multiple water trucks may be necessary during peak times and during
particularly dry conditions. In addition, on a daily basis another truck and maintenance crew of two
people will be utilized to inspect and repair any broken or missing erosion protection equipment or
material. Operation of the wheel wash and access areas will require an average of a two person crew at
each access location. During transfer of soils between areas, an access control station must be provided
in each area. After grading is completed in any particular area, erosion protection will applied to the
entire completed area and then inspected and maintained through the plant establishment period. It is
anticipated that a crew of four people and one truck will be required for the duration of the plant
establishment period.

After the construction and the plant establishment period is complete, the goal is that erosion protection
will be accomplished through the natural plant palette in a self-sustaining manner. However, regular
inspections and sporadic maintenance is expected.

V.  Project Specific Storm Water Management Elements
a. Existing and Proposed Storm Water BMP’s

There are a number of existing storm water mitigation features serving the property that will remain or be
enhanced as shown on Figures 1 and 2. These include the Fresh Water Marsh, a detention basin in the
Culver-Lincoln roadway loop, and a series of depressed areas that act as pre-treatment basins along an
old, degraded drainage ditch along the toe of the Westchester Bluffs where a number of low areas exist.
The Fresh Water Marsh will remain essentially as is with minor improvements to add additional storage
controls. The detention basin in the roadway loop will remain as is. And, the historic drainage ditch will
be enhanced with some grading and connectivity for drainage which will reduce the likelihood of
erosion.

Proposed BMP’s will include bio-swales, pre-treatment basins, discussed below, together with storm
drain piping and detention basins. These proposed BMP’s are presented on Figures 3 through 6 with
details presented on Figures 7 through 13.

b. Bio-Swales

Bio-swales are placed throughout the project in order to serve erosion protection, water quality, and
drainage routing functions. Bio-swales will vary in width from approximately three feet to twenty feet,
and in depth from a few inches to two feet, Figure 12. Bio-swales will be place at the toes of all slopes
greater than a ratio of 10 to 1 horizontal to vertical to collect storm water runoff from the slope face.
When the volume of runoff is minor and does not need to be routed to a detention area or conveyance
feature, the bio-swale will be sized to contain the volume anticipated for a 100-year storm event. In these
cases, the bio-swale may have some minor longitudinal slope but acts more as a detention feature. For
Larger volumes and when bio-swales act to convey storm water from the slope to a conveyance,
treatment, or storage feature, the bio-swale will be designed to contain the flow and protect against
erosion. Longitudinal slope will be very shallow, generally less than one percent. Bio-swales will also
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be utilized along the edges of existing roadways outside of public right-of-way to collect storm water
runoff from the adjacent roadway. The additional enhancement to these bio-swales will include elements
to address the oils and other vehicular fluids expected in this type of runoff. These elements may include
a different mix of vegetation and soils composition to allow the breakdown of the expected runoff
constituents without long term loss of vegetation or extra maintenance requirements.

c. Pre-Treatment Basins

Pre-treatment basins are used throughout the project area where collection of storm water can be
impacted by on-site or off-site pollutants and/or sediment runoff. These basins are intended to allow for
settlement of suspended solids and reduction of discharge of these solids from the project site. Pre-
treatment basins will be provided to mitigate runoff from each localized impervious on-site project
feature, and sized and designed to accommodate the pollutants and runoff volume expected. Larger pre-
treatment basins for some off-site runoff will also be provided as appropriate. Examples of these include
a pre-treatment basin for the Beaches and Harbors parking lot in west Area A, for the existing parking lot
on the west edge of Area B (adjacent to Gordon’s Market), and for local existing storm drains
discharging onto the south edge of Area B along the Westchester Bluffs. In addition, a large pre-
treatment basin and detention basin system will be provided at an existing storm drain discharge point in
west Area B immediately north of Nicholson Street. For this basin system, in addition to the storm water
quality function that all pre-treatment basins provide, this basin system also serves a peak attenuation and
volume storage function the 100-year storm event to mitigate an existing flooding situation for the
developed properties south and west of the discharge point. Also, another type of pre-treatment basin
will be incorporated adjacent to the main channel design to mitigate the minor sediment losses that may
be expected from the project uplands areas in Area A where the channel has been realigned. Detention
for the Pershing Drain overflow has been calculated at 1.8 acre-feet for the 100-year event. Listing of
pre-treatment basins for Area B are shown in Table 1. Volume calculations for the proposed pre-
treatment basins are shown in Appendix A with specific detail sheets located in Appendix B.

Basin Number 1 year Storage Volume
3A 0.1386 acre-feet
11D 0.0358 acre-feet
13E 0.0543 acre-feet
15D 0.0922 acre-feet
15C 0.8937 acre-feet
18C 1.3522 acre feet
14B 0.7989 acre feet

Table 1 — Area B Pre-Treatment Basins
d. Re-vegetation Program

A major component of permanent erosion protection and water quality treatment is in the elimination of
constituents of concern through bio-uptake. In the natural environment almost all nutrients and heavy
metals are used by plants for growth and production. The Ballona Restoration project will provide a
natural plant pallet that not only restores habitat, but as a secondary benefit provides water quality
treatment through the most natural methodology.
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Peak Flow Hydrologic Analysis
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Peak Flow Hydrologic Analysis
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Peak Flow Hydrologic Analysis
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Peak Flow Hydrologic Analysis

File location: C:/Steve/Psomas Projects/Ballcna/Storage Calculations/Bafiona Creek - 15GC - 1-yr.pdf
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Peak Flow Hydrologic Analysis

File location: C:/Steve/Psomas Projects/Ballona/Storage Calculations/Ballona Creek - 18C - 1-yr.pdf
Version: HydroCalc 0.3.1-beta
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Peak Flow Hydrologic Analysis
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1.0 INTRODUCTION

This Conceptual Habitat Restoration and Adaptive Management Plan (“Conceptual
Plan”) presents conceptual guidelines for biological components of habitat restoration
within the Ballona Wetlands Ecological Reserve (“BWER” or “Reserve”) using principals
of adaptive management. The purpose of this document is to provide a conceptual
outline of the restoration from a habitat perspective and guide the development of more
detailed elements of the restoration such as the final grading plan, the
planting/landscape plan, the operations and maintenance plan/long-term management
plan, and the habitat mitigation and monitoring plan (“HMMP”). The final design and
implementation of the proposed restoration at the BWER will be informed by the
biological components presented here as well as the hydrological and geomorphological
design components developed by ESA PWA (2011la-d, 2012a-c) and will be refined
through the associated California Environmental Quality Act (“CEQA”) and National
Environmental Policy Act (“NEPA”) analysis of alternatives and regulatory agency
permitting for the project.

The information presented in this document is based on an extensive body of previous
research and planning documents and represents input from a large team of scientists,
engineers, conservation planners, and regulators. Where possible, clear direction is
given on how activities will proceed; however, in some cases, not enough information is
available to make a decision at this point. For these cases, we purposefully use
“should” rather than “shall” or “will” to show the intended uncertainty.

The project aims to restore one of the largest remaining tracts of tidal marsh in southern
California and is of particular significance considering that coastal wetlands in Los
Angeles County have been reduced upward of 96 percent relative to pre-development
conditions (PWA et al. 2006). The land, approximately 600 acres (242 hectares) of an
original 2,000-acre (809 hectares) tidal marsh in Los Angeles County, is jointly owned
by the California Department of Fish and Wildlife (“CDFW”; formerly the California
Department of Fish and Game, “CDFG”) and the California State Lands Commission
(“SLC”). The CDFW, the SLC, the California State Coastal Conservancy (“SCC”), and
the Santa Monica Bay Restoration Commission (“SMBRC”) are working together to
develop the restoration with the following overarching goals:

Restore, enhance, and create estuarine habitat and processes in the
Ballona Ecosystem to support a natural range of habitat functions,
especially as related to estuarine dependent plants and animals.
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Create opportunities for aesthetic, cultural, recreational, research, and
educational use of the Ballona ecosystem that are compatible with the
environmentally sensitive resources of the area.

The proposed restoration aims to reestablish a once vibrant tidal wetland system,
increasing the ecosystem function and flood protection values of this degraded site.
The restored wetlands will feature a mosaic of tidal wetland, dune, scrub, and grassland
habitats with numerous opportunities for public enjoyment and education.

1.1 Restoration Background

The BWER site consists of approximately 600 acres (242 hectares) of open space in
the Marina del Rey area of Los Angeles, in Los Angeles County, California (Figure 1).
Of these 600 acres (242 hectares), 540 acres (218 hectares) are owned by the CDFW
and 60 acres (24 hectares) are owned by the SLC. The 60 acres (24 hectares)
belonging to the SLC was leased to the CDFW and the entire property was named the
Ballona Wetlands Ecological Reserve. Funds for the purchase were acquired from
Proposition 12 which set aside $300 million for coastal wetland acquisition and
restoration in southern California. Funds for the planning and restoration of the property
were also provided by Proposition 12. Together, the CDFW, SLC, and SCC are
working with stakeholders, scientists, and other agencies to restore the wetlands.

1.2 Restoration Goals and Objectives
Goals developed for the restoration include the following:

Restore, enhance, and create estuarine and associated habitats and
processes to support a natural range of habitat structures and functions in
the Reserve.

Establish processes and functions within the Reserve to support estuarine
habitats by improving tidal circulation into the wetlands to enlarge the
amount of area that is tidally inundated, increase tidal prism and
excursion, lower residence time of tidal water, ensure a more natural
salinity gradient, and create a dynamic interaction between Ballona Creek,
Ballona Wetlands, and the Santa Monica Bay.

Create a self-sustaining estuarine system by providing large, contiguous
areas of diverse intertidal wetland habitat with wide transition and buffer
areas to allow for adaptation to sea level rise, minimize the need for active
management, and reduce negative impacts associated with human
activities and invasive species.
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Figure 1. Location Map
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Provide landscape-level functions sustaining the multiple levels of
biodiversity associated with estuarine systems by strategically preserving,
restoring, enhancing, and developing multiple habitats and incorporating
transitional and upland habitat links to the wetlands to support recruitment
and the various life stages of a diverse native flora and fauna.

Establish a restored estuarine system that protects and respects cultural
and sacred resources, enables cultural use of the site by Native
Americans, and provides appropriate interpretive information about prior
uses of the site.

Develop and enhance public access, recreation, environmental education,
and interpretation opportunities within the Reserve through the
development of appropriate visitor facilities and connections to regional
and local trail networks.

Protect existing and planned roadways, utilities, and adjacent properties
and uses by maintaining or improving flood protection and stormwater
management, ensuring consistency with future regional plans, and limiting
the need for significant modification to regionally important infrastructure.

Ensure public safety, resources protection, and security while minimizing
security and maintenance costs by facilitating adequate law enforcement,
providing for safe traffic movement and parking, reducing hazards, and
providing appropriate access.

Ecological objectives include creating, restoring, and enhancing wetland and upland
habitats in the Reserve to both increase and improve habitat for tidal wetland plant and
wildlife species and to improve ecological services such as flood control and water
quality improvement. Cultural objectives include protection of Native American cultural
resources within the Reserve. Public access objectives include preserving and
increasing public access to the Reserve in a manner compatible with sensitive habitats
and special-status species. Public education objectives include increasing awareness
of the value of wetland systems and increasing public involvement in the protection and
restoration of sensitive habitats and the protection of special-status plants and animals.
The goals and objectives presented above have been further refined during the
development of this Conceptual Plan. These objectives are discussed in more detail in
the following sections.

It should be noted that the proposed restoration includes elements of both habitat
restoration and habitat creation. Our understanding of the historical ecology of the
Ballona region is largely inferred from historical accounts of the Los Angeles coast (e.g.,
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Dark et al. 2011); few hard data exist regarding historical habitat composition or
ecosystem function at the BWER. Moreover, development within the Ballona Creek
watershed and the associated need for flood control greatly limit the options available
for restoration. Some aspects of the restoration plan involve “restoration” in the sense
of recovering historical conditions. However, most aspects of the restoration plan
involve reestablishment of natural processes and ecological functions and either habitat
creation (i.e., creating a particular type of habitat where it previously did not exist) or
habitat enhancement (i.e., modification of existing conditions). However, to avoid over-
complicating the Conceptual Plan, the term “restoration” is used throughout the text and
is meant to encompass all of these elements and not only the re-creation of a historical
condition.

1.2.1 Habitat Objectives

The restoration will improve the quality and diversity of native plant communities within
the Reserve. An appropriate mix of upland and wetland plant communities will be
necessary to maintain or increase numbers of special-status plant species and to
maintain or increase use of the Reserve by special-status wildlife species. The specific
focus for upland habitats will be on the preservation and enhancement of dunes;
however, enhancing grassland and coastal scrub will also be important. The specific
focus for wetland habitats will be on increasing and enhancing tidal marsh habitat.
Improving freshwater wetlands and riparian habitat will also be addressed. In addition
to improving habitat for special-status plant and wildlife species, native plant abundance
and diversity will be increased throughout the Reserve.

Impacts from invasive species will be minimized throughout the Reserve. Complete
eradication is not achievable, and efforts to control invasive species will be prioritized
based on the level of threat posed to sensitive habitats and special-status plant and
wildlife species. Preventative measures will be taken to ensure that disturbance during
construction does not increase levels of invasive species at the Reserve.

1.2.2 Wildlife Objectives

The restoration will improve overall habitat quality for native wildlife species, with the
goal of increasing abundance and diversity of native animals that use the Reserve. The
specific focus will be on improving habitat for wildlife species associated with tidal
wetland habitat, including birds, fish, and benthic invertebrates. Non-native urban
predators will be controlled to allow populations of native wildlife species to expand and
occupy newly restored habitat. Similarly, human- and pet-related disturbances will be
minimized throughout the Reserve to encourage use by sensitive wildlife species.
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1.2.3 Special-Status Species Objectives

The restoration will preserve and enhance habitat for special-status plant and wildlife
species that currently occur in or make use of the Reserve. The establishment of
additional populations of special-status species will be encouraged. Potential
disturbances to sensitive habitats or wildlife species will be reduced through effective
design of public access areas, predator management, and other management tools.

1.2.4 Cultural Resource Objectives

To the extent feasible, cultural resources within the Reserve will be avoided by project
construction and will be protected. The approach for avoiding and protecting cultural
resources will be outlined in the cultural resources report to be prepared for the project.

1.2.5 Public Access, Education, and Involvement Objectives

Levels of public access to the Reserve will be maintained or increased. Public access
will be limited to uses compatible with plant and wildlife resources in the Reserve, and
special care will be taken to avoid impacts to sensitive habitats or special-status plant
and wildlife species. Exclusion from some areas will be necessary to achieve this goal.
Opportunities for public awareness and education will be provided through the use of
interpretive signs, viewing areas, and other means. To the extent practical, public
involvement will be encouraged during the restoration, monitoring, and long-term
management of the BWER.

1.2.6 Flood Control and Ecological Service Objectives

The restoration will maintain or increase existing levels of flood protection and water
quality improvement functions provided by wetlands in the Reserve. Increasing tidal
input to the wetlands as well as increasing the overall acreage of wetlands within the
Reserve will increase the capacity of the wetlands to absorb floodwaters. Increasing
the acreage and overall quality of wetlands within the Reserve will increase the water
quality improvement functions of the wetlands. Improvements to Ballona Creek will help
reduce scour and additional sediment loading.

1.3 Purpose of the Conceptual Plan

The purpose of this Conceptual Plan is to provide conceptual guidelines for the long-
term restoration and management of the BWER using adaptive management practices
to preserve and enhance the ecological and social values of the Reserve. The
Conceptual Plan focuses primarily on the biological component of the restoration design
and implementation. The geotechnical components of the design and implementation
have been addressed in numerous technical documents produced by ESA PWA, Phillip

6
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Williams and Associates (“PWA”), Psomas and Associates, and Group Delta
Consultants, Inc. (ESA PWA 2011a-d, 2012a-c; PWA 2008, 2010; PWA et al. 2006).
Together, the biological and geotechnical components will be used to guide the overall
design and implementation of the restoration. Specifically, this Conceptual Plan serves
to:

Provide an overview of the Reserve, including its relevant physical,
ecological, and biological features and processes, and cultural values.

Provide a description of physical structure and biological composition of
target habitats which will serve to guide the restoration.

Provide the framework for developing a detailed monitoring and adaptive
management plan to be implemented at the Reserve.

The Conceptual Plan provides the framework for achieving the goals and objectives
discussed above in Section 1.2. The Conceptual Plan includes an overview of the
restoration process which highlights pertinent environmental, ecological, and cultural
issues. The Conceptual Plan also includes a monitoring program and adaptive
management framework designed to guide the development of a more detailed
Monitoring and Adaptive Management Plan.

1.4 Overview of Adaptive Management Practices

The restoration and long-term management of the Reserve will be based on principles
of adaptive management. Adaptive management is an iterative process whereby
restoration practices are guided by best available technologies and hypothesis testing
followed by implementation and monitoring to evaluate results. This approach allows
for restoration and management under changing conditions and with uncertainties in the
course of habitat development. Adaptive management involves six primary steps: (1)
research and planning, (2) design, (3) implementation, (4) monitoring, (5) evaluation,
and (6) modification or adaptation. Most importantly, adaptive management is a
reflective process in which management actions are continuously monitored and
evaluated and necessary changes in management are planned and implemented,
followed by continued monitoring and evaluation.

For a more detailed discussion of adaptive management see Atkinson et al. (2004) or
Fischenich et al. (2011).
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2.0 SUMMARY OF EXISTING CONDITIONS

Existing conditions and baseline ecological data at the BWER have been extensively
documented (e.g., PWA et al. 2006; Johnston et al. 2011, 2012). The following sections
summarize existing conditions at the BWER to provide context for the restoration and
this Conceptual Plan.

2.1 Property Description
2.1.1 Geographical Setting and Site Overview

The Reserve is located in coastal Los Angeles County, California (Figure 1). The site is
located northwest of Los Angeles International Airport, near the Marina del Rey area.
The Reserve can be accessed by four major roads intersecting or abutting the site:
Lincoln Boulevard, Jefferson Boulevard, Fiji Way, and Culver Boulevard. The Reserve
is bisected by Ballona Creek and is generally discussed as three areas (A, B, and C;
Figure 2). Area A lies north of Ballona Creek, west of Lincoln Boulevard, and south of
Fiji Way. Area B lies south of Ballona Creek, west of Lincoln Boulevard, and north of
Cabora Drive; the area is bounded on its western side by dunes bordering homes along
Vista del Mar. Area C is bounded by Ballona Creek, the Marina Expressway, Lincoln
Boulevard, and mixed-use development between the Expressway and Lincoln
Boulevard.

The BWER comprises approximately 600 acres (242 hectares) of which 540 acres (218
hectares) are owned by the CDFW and 60 acres (24 hectares) are owned by the SLC.
Of the 60 acres (24 hectares) owned by the SLC, 24 acres (10 hectares) , known as the
Expanded Wetlands Parcel, are operated by the CDFW and are covered by this
Conceptual Plan. The remaining 36 acres of SLC property, known as the Freshwater
Marsh, are managed by the Ballona Wetlands Conservancy under a separate
conservation easement and are not covered under this plan. Adjacent land use is
primarily residential with some commercial development and institutional/government
use. Land use adjacent to Area A is dominated by Marina del Rey which is one of the
largest small craft harbors in the world and is the source of the majority of the fill
material historically placed in Area A.

2.1.2 Cultural Features

A detailed discussion of cultural resources at the BWER is provided in the Existing
Conditions Report for the Ballona Wetlands (PWA et al. 2006) and the Archaeological
Survey Report (ICF International 2011). Cultural resources at the BWER will be
preserved to the extent practicable during the restoration; for Native American
resources, this will be done in consultation with the appropriate tribe. Details regarding
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cultural resources at the site and the approach to protecting such resources during the
restoration can be found in the Archaeological Survey Report (ICF International 2011).

2.1.3 Existing Infrastructure

Various transportation, utility, and flood control infrastructure elements currently exist on
the BWER property. Some of these elements will be left in place or modified as part of
the proposed restoration. Other infrastructure elements will need to be removed to
accommodate restoration efforts. In addition, new infrastructure will be created such as
a visitor center, parking areas, pedestrian paths, lighting, fencing, and related elements.
Members of the project management team (“PMT”) have met with agencies,
businesses, and organizations that have an interest in infrastructural elements within
and adjacent to the BWER to discuss future infrastructure plans under the proposed
restoration. Detailed descriptions of existing infrastructure can be found in the Preferred
Alternatives Memorandum (PWA 2010) and the Existing Conditions Report (PWA et al.
2006).

2.2 Environmental and Ecological Description

The information provided in the following sections comes from a range of sources
including the existing conditions report (PWA et al. 2006), the baseline conditions study
(Johnston et al. 2011, 2012), and other sources. This information is intended to provide
a contextual background for the other elements of this report.

2.2.1 Regional Climate

Southern California experiences a Mediterranean climate with moderate seasonal
temperature fluctuation influenced by the Pacific Ocean and seasonal precipitation
occurring predominantly in the winter and spring. The BWER experiences mild year-
round temperatures with an average summer temperature of 69 degrees Fahrenheit (21
degrees Celsius) and an average winter temperature of 57 degrees Fahrenheit (14
degrees Celsius), with seasonal coastal fog and an average winter precipitation of 8.26
inches (20.98 centimeters).

2.2.2 Historical Ecology

The historical extent of the Ballona Lagoon is estimated to range from 2,120 acres (858
hectares) (PWA et al. 2006) to 4,288 acres (1735 hectares) (Dark et al. 2011). The
Lagoon was part of the larger Ballona Creek watershed which historically covered a
large swath of western Los Angeles from the Santa Monica Mountains to the coast
(Dark et al. 2011). Natural shifts in the flows of the Los Angeles River and the
subsequent channelization of the River in the 1880s resulted in Ballona Lagoon
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transitioning from an expansive wetland complex at the terminus of the Los Angeles
River watershed to a more discrete wetland associated with the smaller Ballona Creek
watershed (Dark et al. 2011; Ambrose and Bear 2012). This shift in the hydrologic
regime of the Ballona region was further intensified by subsequent flood control efforts
and commercial development in the area up through the early 2000s (Dark et al. 2011,
PWA et al. 2006), the most important of these being the installation of flood control
structures along Ballona Creek in the 1930s (Ambrose and Bear 2012; PWA et al.
2006).

Identification of dominant historical vegetation and habitats in the BWER is complicated
by the lack of systematic surveys in the area prior to development. Focusing on the
Ballona Creek watershed from approximately 1850 to 1890, Dark et al. (2011)
determined that the BWER area was dominated by (in order from greatest to least
extent) alkali meadows, tidal marsh, wet meadows, salt flats, willow thickets, beach and
dune habitats, open water, and perennial freshwater ponds, with vernal pools occurring
further inland. Species such as cordgrass (Spartina spp.), which are typically found in
perennially open tidal wetlands (e.g., tidal channels and low marsh habitat), are not
found in the older records. However, records indicate that species commonly
associated with brackish, freshwater, dune, and salt marsh habitats were present (Dark
et al. 2011). Ambrose and Bear (2012) determined that the habitat composition of the
BWER shifted from being dominated by salt marsh and mudflats in 1876 to being
dominated by grassland, coastal scrub, muted-tidal marsh, and non-tidal marsh habitats
as occur today.

Mattoni and Longcore (1997) describe for an extensive Los Angeles coastal prairie
extending from Playa Del Rey south to the Palos Verdes penninsula and extending
inland to east of Torrance. Although the study focuses on the coastal headlands and
does not specifically discuss the Ballona Lagoon, many of the annual prairie and vernal
pool plant species they list would likely have occurred in the lowlands around the
Ballona Wetlands where soil conditions were likely similar. Mattoni and Longcore
developed a plant list for the Los Angeles coastal prairie based on herbaria records and
historical literature, and the list shares marked similarities with characteristic southern
coastal needlegrass grassland, southern coastal grassland, and pristine California
grassland, with the coastal prairie list being differentiated by the presence of vernal
pool-associated species. They concluded that the Los Angeles coastal prairie
contained extensive vernal pool habitat based on historical topography and herbaria
records, historical descriptions including photographs and place names, and
identification of physical remnants of pools by the authors.
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The lack of specific, systematic surveys of the historical BWER area makes it difficult to
determine the historical composition of vegetation in the area. Mattoni and Longcore’s
list was compiled using herbaria records, historical records including amateur botanical
collections and anecdotal accounts, habitat descriptions from early floras of southern
California, and consultation with local botanists. However, the authors note that the
only available source of quantitative data for the Los Angeles coastal prairie was a
photograph taken in 1938 which was then compared to later photographs to measure
species frequency and percent cover. Dark et al. (2011) discuss the Ballona Lagoon
more specifically, but note that they, like Mattoni and Longcore, utilized a variety of
sources including historical maps and surveys in combination with photographs,
historical reports, herbaria records, and bird observations to draw their conclusions.
Although Dark et al. (2011) provide a list of plants they believe were historically present
in the Ballona Wetlands region, they do not draw conclusions as to likely dominant
species or associations. Ambrose and Bear (2012) compared topographic maps (t-
sheets) generated by a precursor of the National Oceanic and Atmospheric
Administration (“NOAA”) with a modern survey by the CDFW to determine the change in
the extent and composition of habitat types at the Ballona Wetlands from 1876 to 2007;
however, they do not discuss vegetation in detail.

The alternative restoration plans for the BWER have been developed with consideration
of the historical ecology of the BWER; however, given the lack of detailed knowledge
regarding the historical ecology of the area and the major changes that have occurred
within the watershed, restoration to historical conditions is not possible. Centuries of
surrounding development and other major alterations to the watershed, the flood control
requirements of the project, the habitat requirements of special-status wildlife and plant
species currently at the site, and the funds available for restoration are all factors that
influence the opportunities for restoration at the BWER.

2.2.3 Geology, Soils, and Hydrology

Bedrock geology in the vicinity of the Reserve is characterized by faulting and tectonic
activity typical of southern California. The Charnock and Overland faults are the closest
faults to the BWER, at 1.3 miles (2.1 kilometers) northwest and 2.5 miles (4 kilometers)
northeast, respectively (PWA et al. 2006). Native soils at the BWER are of fluvial and
marine origins and include a wide range of particle sizes and textures (PWA et al.
2006). Sand becomes a more prevalent constituent in the upper layers of the soll
approaching the ocean-side of the Reserve. Native soils in Areas A and C are overlain
at a depth of 0 to 18 feet (0 to 5.5 meters) by sediments dredged during the construction
and maintenance of Marina del Rey and Ballona Creek (PWA et al. 2006). Soil testing
has revealed high levels of a number of elements of concern throughout the Reserve,
but particularly in the salt panne, tidal marsh, and freshwater habitats in the eastern
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portion of the Reserve and in illegally dumped fill soils in the northeastern portion of
Area B. Elements of concern include boron, selenium, vanadium, zinc, copper, sulfur,
and lead (PWA et al. 2006; Johnston et al. 2011). Additional investigations will be
necessary to fully document the concentration and distribution of these elements
throughout the Reserve and to determine whether remediation will be necessary.

Hydrology at the BWER is influenced by tidal action from Santa Monica Bay as well as
groundwater, urban runoff, and stormwater from within the Ballona Creek watershed.
Mixed semidiurnal tides bring two high and two low tides of unequal height each day
which propagate through the mouth of Ballona Creek and Marina del Rey. Area A
receives tidal inflow via a culvert connected to Marina del Rey. Area B receives muted
tidal inflow via self-regulating tide-gates in Ballona Creek. The Ballona Creek
watershed includes approximately 130 square miles (337 square kilometers) of largely
urbanized land. The majority of the Ballona Creek drainage network occurs as storm
drains, underground culverts, and concrete channels. Inflow from these sources is
particularly important in the Freshwater Marsh located along Lincoln Avenue and in
freshwater habitats in Area B. Groundwater from the Ballona Creek watershed is a
particularly important source of inflow for the wetlands. Groundwater is present in both
confined and unconfined water table aquifers under Area B, with water table levels
ranging from 1 foot (0.3 meter) above mean sea level (“msl”) to 2.0 feet (0.6 meter)
below msl. Areas A and C do not receive major hydrologic input from groundwater
discharge, although observations of a perched water table have been made in Area A.
Groundwater recharge is largely through infiltration through the soil profile following
rainfall and during inundation by surface water.

Descriptions of soils and hydrology for each area of the BWER are presented below. A
more detailed accounting can be found in the Existing Conditions Report (PWA et al.
2006).

Area A

Area A has been almost entirely modified from its natural state by the placement of fill
and dredged material from numerous projects including construction of the Pacific
Electric Railroad levee, platforms created for oil production facilities, and dredging of
Marina del Rey and Ballona Creek. The placement of fill material has resulted in wide
variation in topography and the distribution of sediments throughout Area A. Fill
material ranges in thickness from 9 to 18 feet (2.7 to 5.5 meters) in the western portion
of Area A and to O feet (O meters) in the eastern portion, within the Marina Ditch. Fill
material is underlain by the original marsh soils comprised of silty clay and clay. Bore
data indicate potential subsidence of the original marsh surface due to the placement of
fill material, with the original surface ranging from 2 feet (0.6 meter) below msl to 4 feet
(1.2 meters) above msil.
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Historically the overall elevation was less than 5 feet (1.5 meters) above msl; it now
ranges from a low of 9.3 feet (2.8 meters) above msl in an area 600 feet (183 meters)
south of the intersection of Admiralty Way and Fiji Way to a high of about 17.4 feet (5.3
meters) above msl at the far western end of the site. Variations in topography and the
composition and structure of fill materials have led to varied hydrological regimes
throughout Area A. Water infiltrates through the soil profile or flows downslope in areas
with steep topography and coarse fill material and tends to collect in low-lying areas
with more fine-grained fill material. Surface drainage in Area A either ends up in
numerous closed depressions or in Marina Ditch which runs along the northern
boundary of the Reserve and is connected to Marina del Rey via culverts under Fiji
Way. The majority of Area A drains into the former “stilling basin” in the center of the
Area. Water inputs in Area A come from tidal action which is contained in the Marina
Ditch and from precipitation. As such, ponding generally only occurs during the wet
winter months, and Area A consists largely of upland habitat.

Area B

Area B was not filled as extensively as Areas A and C and retains much of its original
topography. The area is bisected by several roads which greatly affect its hydrology
and have resulted in four distinct wetland areas: (1) the north wetland located north of
Culver Boulevard, south of Ballona Creek, and east of Playa del Rey; (2) the south
wetland located north of Del Rey Bluffs, west of the Gas Company road, south of Culver
Boulevard, and east of Playa del Rey; (3) the east wetland located north of Del Rey
Bluffs, west of the Freshwater Marsh, south of Jefferson Boulevard, and east of the Gas
Company road, including the alluvial fan at Hastings Canyon and the lower portions of
the Del Rey Bluffs; and (4) the northeast wetland located north of Jefferson Boulevard,
south of Ballona Creek, and east of the Gas Company road. Sediments in these areas
are mostly fine-grained. The western portion of Area B is richer in sand whereas the
eastern portion is rich in silt and clay. Detailed descriptions of the individual wetland
areas are provided in the Existing Conditions Report (PWA et al. 2006).

Elevations in Area B range from 2.4 to 5 feet (0.7 to 1.5 meters) above msl and extend
to 50 feet (15 meters) above msl along the property line on the southern bluffs. The Del
Rey bluffs continue upward to approximately 160 feet (48.8 meters) above msl. Marsh
flat elevations range from 0.6 to 1.6 feet (0.2 to 0.5 meters) above ms| with channels at
2.2 feet (0.7 meter) below msl. The wetlands in Area B were isolated from the regular
tidal influence of Santa Monica Bay when the Ballona Creek levees were constructed in
1932. Currently, a series of flap-gated culverts and self-regulating tide-gates provide for
muted tidal influence in Area B. Although tidal channels provide some hydrologic input
to a large portion of the wetlands in Area B; the area does not receive normal tidal
flushing due to a series of tide gates which connect this area to Ballona Creek. Outflow
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of water from the site through the tide gates is unrestricted, but inflow from the channel
is partially controlled. These tide gates allow local canals to fill and keep the marsh
areas adjacent to Ballona Creek generally wetted. Additional sources of inflow in Area
B include precipitation and runoff from surrounding areas.

Area C

Area C received substantial fill during the construction of the Pacific Electric Railroad
levee (early 1900s), the dredging of the Marina del Rey (1960s), and more recent
highway construction. The largest impact occurred during the dredging for Marina del
Rey when hydraulically placed slurry was pumped onto Area C. Marina Ditch is an
open channel that runs along a portion of the northwest edge of Area C and then
extends diagonally to the southeast across the northern half of Area C. The Marina del
Rey dredging process left Area C with a high center sloping down to its perimeter,
causing the area to no longer retain water for extended periods of time. Fill materials
range from 3.5 to 15 feet (1.1 to 4.6 meters) above msl and consist of sand, silt, and
clay with variable amounts of construction-related debris. Bore data indicate that, like
Areas A and B, the fill material in Area C is underlain by Holocene alluvium consisting of
various layers of sand, silt, and clay.

Current elevations range from 4.6 feet (1.4 meters) above msl in a man-made
depression south of Culver Boulevard and east of the on-ramp from east-bound Culver
Boulevard to north-bound Lincoln Boulevard, to 25.6 feet (7.8 meters) above msl at
several mounds in the southwestern portion of the area. Additional depressions are
present in the eastern portion of the site, north of Culver Boulevard, where elevations
range from 7.4 to 9.4 feet (2.3 to 2.9 meters) above msl. Elevations of the ditch in the
northern portion of the area range from 2.4 to 4.1 feet (0.7 to 1.2 meters) above msl.
Aside from these specific areas, the majority of the site sits at elevations ranging from
12 to 20 feet (3.7 to 6.1 meters) above msil.

Direct precipitation, runoff from surrounding areas, and storm drain overflows dominate
the hydrology of Area C. Additional flows from Marina Ditch and water backed-up
behind tidal flap-gates in Ballona Creek also contribute to the hydrology of the area.
However, current hydrologic connectivity between Ballona Creek and Marina Ditch allow
for only minimal tidal exchange. Storm drains in the area collect water from off-site
properties, and overflows from these storm drains sometimes enter Area C.

2.2.4 Plant Communities and Aquatic Habitats

The Ballona Wetlands contain a wide array of aquatic, wetland, and upland habitats
including subtidal and intertidal channels, estuarine marsh, brackish marsh, freshwater
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wetland, seasonal wetland, riparian scrub and woodland, salt panne, dune, grassland,
and scrub habitats. The CDFW mapped 57 specific plant alliances or mapping units
within 16 major habitat types for the Reserve (CDFG 2007). Many plant alliances and
mapping units are dominated by one or more non-native species. No alliances or
associations are considered rare or endangered; however, one alliance (Leymus
triticoides Alliance) and one association (Frankenia salina-Distichlis spicata Association)
are considered vulnerable (S3) in California (Sawyer et al. 2009).

Descriptions of the plant communities and other habitat elements in the three main
areas of the Reserve are provided in the following sections. Plant communities and
habitat types at the BWER are shown in Figure 3. This figure has been adapted from
the mapping conducted by the CDFW and is included here for contextual purposes
only—it is not intended for any planning purpose or for analysis of project impacts. In
addition, this adapted figure shows all areas dominated by non-native plant species as
such, and does not distinguish between dominants.

Area A

Elevations were raised in Area A with the disposal of dredged materials from the
construction of the Ballona Creek Channel and Marina del Rey. The topography and
salinity of Area A are presumably the cause for the current vegetation zonation present
within this area. Internal drainage carries salts leached from old marsh soils from
marginal areas at elevations of 15 to 18 feet (4.6 to 5.5 meters) above msl to central
areas ranging from 9.3 to 11 feet (2.8 to 3.4 meters) above msl (PWA et al. 2006). One
large area of non-tidal salt marsh habitat occurs within the central portion of Area A and
consists of intermixed mudflat habitat and hydrophytic vegetation, with a broad
transition to upland habitat. The central and northern portions of Area A are dominated
by pickleweed species (Salicornia pacifica [S. virginica], S. europaea, and
Arthrocnemum subterminale [S. subterminalis]), big saltbush (Atriplex lentiformis),
slender-leaf iceplant (Mesembryanthemum nodiflorum), annual bluegrass (Poa annua),
and open, unvegetated bare ground and salt scald areas. The southwestern portion of
Area A contains dense patches of alkali heath (Frankenia salina).

Many areas are heavily disturbed, largely due to the presence of encampments of
homeless people throughout this area. Due in part to the high levels of disturbance in
these areas, vegetation is dominated primarily by non-native, invasive species such as
mustards (Brassica spp., Hirschfeldia incana) and crown daisy (Glebionis coronaria
[Chrysanthemum coronarium]). Large patches of sea fig (Carpobrotus spp.) with stands
of mulefat (Baccharis salicifolia) and coyote brush (B. pilularis) are also present along
the western boundary of Area A.
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Area B

Area B is the only area within the Reserve that contains unfilled salt marsh habitat.
Dominant plant species in moist habitat types in Area B include bristly ox-tongue
(Helminthotheca echioides [Picris e.]), alkali ryegrass (Leymus triticoides), annual
bluegrass, brass buttons (Cotula coronopifolia), toad rush (Juncus bufonius),
pickleweed species, salt grass (Distichlis spicata), broadleaf cattail (Typha latifolia),
narrow leaf willow (Salix exigua), arroyo willow (S. lasiolepis), and Italian rye grass
(Festuca perennis [F. perenne, Lolium multiflorum, L. perenne). In addition, many
patches of coast buckwheat (Eriogonum parviflorum) occur along the western boundary
of Area B. Some parts of Area B are heavily disturbed and harbor a number of non-
native species such as eucalyptus (Eucalyptus spp.) in the south central area, pampas
grass (Cortaderia selloana) in the southeast corner, and sea fig along most of the area
south of the slough. Stands of willow (Salix spp.), coyotebrush, and acacia (Acacia spp.)
are present along the western boundary near the levee. Area B currently supports the
greatest number of native salt marsh plant species of all the areas (Hendrickson 1991).

Area C

Similar to Area A, Area C has been filled with dredge spoils and other material from
various sources. The majority of Area C contains large amounts of trash and other
debris and a number of encampments of homeless people. These areas are mostly
dominated by non-native species such as acacia and mustards. Dominant vegetation
within ditches and wetland areas include bristly ox-tongue, curly dock (Rumex crispus),
Italian ryegrass, large saltbush, slender-leaf iceplant, and alkali heath. In the
northeastern corner of the upper portion of Area C, the wetlands contain patches of
bare ground as well as areas dominated by hydrophytic vegetation including large
saltbush and pickleweed species. The eastern portion of Marina Ditch is dominated by
large saltbush. Two areas of remnant dune habitat were identified within Area C by the
CDFW (CDFG 2007). These areas are located adjacent to Culver Boulevard, near
Jefferson Boulevard. Four developed baseball fields with associated infrastructure are
present in the central portion of the southern part of this area and are primarily devoid of
vegetation. Lastly, the drainage ditch located along the northeastern side of the
baseball fields is dominated by bristly ox-tongue, curly dock, Italian rye grass, and black
mustard (Brassica nigra).

Despite the degradation of Area C, it still contains some, albeit small, areas inhabited by
native species within depressional areas. Newly established populations of native
species such as pickleweed and alkali heath have colonized these depressional areas,
and speak toward the resilience of such native species.
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Figure 3. Biological Communities
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Ballona Creek

Ballona Creek has been channelized and is currently a lined, trapezoidal creek from its
mouth at Santa Monica Bay to the intersection of Venice Boulevard and Pickford Street,
approximately 9 miles (14.5 kilometers) upstream. The creek varies in width from 80 to
200 feet (24.4 to 61 meters) and in depth from 19 to 23 feet (5.8 to 7 meters) from the
top of the levee. The side slopes are composed of concrete, paving stones, and riprap.
The bottom of the creek is only open in the lower, tidally influenced portion, whereas the
remaining portions are armored. The vegetation growing along the side slopes consists
primarily of ruderal, weedy plant species including bristly ox-tongue, slender-leaf
iceplant, and crown daisy. Limited native vegetation including pickleweeds and fleshy
jaumea (Jaumea carnosa) are present in the western portion of Ballona Creek. Ballona
Creek is tidally influenced within the Reserve area.

2.2.5 Floristics

Plant species within the BWER have been well documented throughout the years.
Multiple botanical surveys have been conducted within the Reserve for various projects
over the past two decades (e.g., Hendrickson 1991; Psomas and Associates 1995;
Dorsey and Bergquist 2007; WRA 2011). These studies have included comprehensive
floristic inventories and targeted rare plant surveys, as well as transect-based studies
aimed at documenting changes in plant communities over time. Johnston et al. (2011)
provide a detailed list of the plant species that have been documented at the Reserve.
Currently, the BWER contains a mix of upland and wetland habitat types, many of which
are dominated by non-native and invasive plant species.

Six special-status plants have been documented from the site: Lewis’ evening primrose
(Camissoniopsis lewisii), Orcutt’s pincushion (Chaenactis glabriuscula var. orcuttiana),
South Coast branching phacelia (Phacelia ramosissima var. austrolitoralis), southern
tarplant (Centromadia parryi ssp. australis), suffrutescent wallflower (Erysimum
suffrutescens), and woolly seablite (Suaeda taxifolia) (WRA 2011). To the extent
feasible, occurrences of these species will be preserved during the restoration. If it is
not possible to preserve existing occurrences of these species, a mitigation and
monitoring plan will be developed to reestablish the impacted species in restored habitat
elsewhere in the Reserve.

2.2.6 Animal Species

Animal occurrences at the BWER have been documented in a number of reports and
are summarized in both the existing conditions report (PWA et al. 2006) and the
baseline study reports (Johnston et al. 2011, 2012). In general, animal communities at
the Reserve are composed of common native and non-native species. However, a
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number of special-status wildlife species have been documented from the Reserve,
although many of these species do not currently occur there. The following sections
summarize what is known about the animal communities at the Reserve.

Benthic Invertebrates

Benthic invertebrates provide a reflection of the state of the environment at the
transition from water to land and may represent a useful index for the ecological health
of an area (Hilty and Merenlender 2000). The presence or absence of certain infaunal
taxa within tidal channels can serve as indicators of water quality, anthropogenic
stressors to the estuary, and the potential of the estuary to support other trophic levels
(Wetlands Recovery Project 2006). Censuses of distribution and abundance have been
conducted before and after hydrological modifications within the Reserve to assess the
impacts of such projects. Specifically, surveys were conducted before and after the
replacement of flapgates (Chambers Group 1996, 1999) and after the installation of the
east channel (main) tidegate (City of Los Angeles 2005). Additional benthic surveys of
the Reserve include those by Clark (1979), Reish (1980), Ramirez and McLean (1981),
Carter (1991), Boland and Zedler (1991), WRA (2004) and Weston Solutions (2005),
among others. Benthic invertebrate surveys have primarily focused on Area B; limited
surveys have been conducted in Area A, and no surveys have been conducted in Area
C.

Benthic invertebrate species observed in one or more surveys are listed in Johnston et
al. (2011). Although dominant species were not consistent between reports, the most
common species found included: the polychaete worm Streblospio benedicti and
members of the Capitella capitata complex (also polycheates), California hornsnalil
(Cerithidea californica), bent-nosed clam (Macoma nasuta), rude barrel-bubble
(Acteocina inculta), and unidentified oligochaetes. The most commonly represented
taxa were annelids, mollusks, and arthropods. Overall, the Reserve has a benthic
community dominated by taxa characteristic of southern California coastal wetlands, but
with lower species diversity than what might be expect of larger, less disturbed wetlands
(Chambers Group 1996). Although no Federal- or State-listed benthic invertebrates
have been reported from the Reserve, one species of special concern has been
documented. The California brackishwater snail (Tryonia imitator) is considered
imperiled globally (G2G3) and in California (S2S3) and was reported from Ballona
Creek in 1974 (CDFW 2013; NatureServe 2013). The original report was based on the
presence of empty shells of this species and there have been no subsequent reports of
this species, despite several benthic invertebrate surveys.
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Insects

Insects provide a vital link in the food web within a wetland system and are used as
indicators for particular species or the overall health of a system (Zedler 2001). The
destruction of coastal saltmarsh habitat in southern California has resulted in the decline
of the diverse insect communities that rely upon this habitat (Nagano et al. 1981;
Mattoni 1991). Invertebrate-based metrics of ecosystem function have centered on
taxonomically cataloging the biodiversity of a community (Anderson 2009). In lieu of
time-consuming species-level identifications, metrics aimed at describing function or
rates may ultimately be better indicators of the current status of a marsh as well as
better forecasters of subsequent marsh health (Anderson 2009). These metrics can
often be employed rapidly across habitat types, as well as being useful from a
management perspective.

The study by Nagano et al. (1981) represents the most comprehensive insect survey of
the BWER to date; however, additional surveys include those by Boland and Zedler
(1991), Mattoni (1991), Hawks Biological Consulting (1996), and Friends of Ballona
Wetlands (2008, 2009, 2010). Insect surveys have primarily focused on Area B,
specifically the dune habitats; limited surveys have been conducted in Areas A and C.
Insect species observed in one or more surveys are listed in Johnston et al. (2011).

Seven special-status insect species have been observed at the Reserve in recent times:
monarch butterfly (Danaus plexippus), wandering skipper (Panoquina errans), Dorothy’s
El Segundo dune weevil (Trigonoscuta dorothea dorothea), globose dune beetle
(Coelus globosus), Lange’s EI Segundo dune weevil (Onychobaris langei), Belkin’'s
dune tabanid fly (Brennania belkini), and ElI Segundo blue butterfly (Euphilotes battoides
alluni). Special-status insect species observed at the site, or with potential to occur at
the site, are discussed in more detail by Johnston et al. (2011) and PWA et al. (2006).
To the extent feasible, habitat occupied by these species will be preserved. Most of
these species are associated with existing dune habitat at the Reserve and are likely to
benefit from on-going restoration efforts in these areas as well as from the potential
creation of dune habitat elsewhere in the Reserve.

Fishes

Use of tidal wetlands at the BWER by fish species is arguably one of the most important
aspects of the restoration. Defining the fish assemblage of a wetland can be difficult
due to the highly mobile nature of the fauna. However, it is this characteristic of mobility
that often makes fish some of the first organisms to colonize restored habitats (Zedler
2001). Swift and Franz (1981) were the first to conduct detailed surveys of the fish
species within the Ballona area for the “Biota of the Ballona Region” (Schreiber 1981).
This was the first study of an upper marsh fish community in southern California and
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serves as a good historical reference to past conditions and diversity (PWA et al. 2006).
Historically, when the Los Angeles River flooded the wetlands, there would have been a
higher ichthyofaunal diversity than currently exists at the BWER, including the possibility
of several special concern species that have not been seen during surveys in the past
25 years (PWA et al. 2006). A number of additional fish surveys have been conducted
in the tidal channels of the Reserve as well as in Ballona Creek and the adjacent Marina
del Rey, including those by Allen (1991), Boland and Zedler (1991), Stoltz (1991), the
City of Los Angeles (2005, 2009), Merkel and Associates (2009), and Johnston et al.
(2011, 2012). Johnston et al. (2011) provide a detailed list of fish species identified in
the open water areas of either Marina del Rey or Ballona Creek and within the tidal
channels of the Reserve. No special-status fish species have been documented from
the Reserve.

Reptiles and Amphibians

Reptiles and amphibians are an integral part of natural ecosystems (Gibbons et al.
2000; Meyers and Pike 2006). Gibbons et al. (2000) reflect that overall declines in
reptile and amphibian populations can be attributed in part to many causes, including,
but not limited to, anthropogenic factors, habitat loss, invasive and introduced species,
pollution, and disease. Past surveys conducted in Areas A and B have yielded a limited
reptile and amphibian species diversity; Area C has not been surveyed for reptiles and
amphibians. Throughout the years, there have been several species commonly
observed on-site including: Great Basin fence lizard (Sceloporus occidentalis longipes),
western side-blotched lizard (Uta stansburiana elegans), San Diego alligator lizard
(Elgaria multicarinata webbii), California kingsnake (Lampropeltis getula californiae),
and San Diego gopher snake (Pituophis catenifer annectens) (Dorsey and Bergquist
2007; Hayes and Guyer 1981; Hovore 1991; Impact Sciences 1996; Johnston et al.
2009; Society for the Study of Amphibians and Reptiles 2008). Amphibian diversity at
the BWER has historically been limited, consisting of Baja California treefrog
(Pseudacris hypochondriaca hypochondriaca), California toad (Bufo boreas halophilus),
and garden slender salamander (Batrachoseps major major). These species
experienced a major reduction in numbers from the early 1980s to the early 1990s,
potentially due to drought conditions in 1991 (Hayes and Guyer 1981; Hovore 1991).

Johnston et al. (2011) list the reptiles and amphibians documented from the Reserve in
one or more surveys conducted over the past 25 years. Only one special-status reptile
or amphibian species has been documented from the Reserve over the last 25 years:
California legless lizard (Anniella pulchra). This species is associated with existing
dune habitat in the western portion of Area B and is likely to benefit from on-going
restoration efforts in this area as well as from the potential creation of dune habitat
elsewhere in the Reserve under some proposed project alternatives.
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Birds

The avifauna of the Ballona Wetlands has been particularly well-documented, owing to
a recent effort to uncover historical bird records and to describe the area's history of
landuse change in relation to the extirpation and colonization bird species (summarized
in Cooper 2008). Numerous references to Ballona and the "Venice Marshes" (historic,
pre-Marina del Rey wetlands which occurred to the north of the present-day BWER) in
early ornithological literature (Grinnell 1898; Willet 1912, 1933; Grinnell and Miller
1944), and comprehensive annotated checklists to the birds of the Ballona Wetlands
produced at regular intervals (Dock and Schreiber 1981; Corey 1992; Cooper 2006a)
have resulted in a record of bird occurrence dating back over 100 years.

Despite the strong historical record, direct comparisons of today's bird community with
that of previous eras is made difficult by the lack of systematic observational data. For
example, tables of species occurrence by month or season in the public record are
sporadic at best. The vast majority of such data is contained in unpublished notes of
observers, which have only recently been explored and synthesized (Cooper 2006a,
2006b). The first known published data tables of sightings reflecting regular surveys by
observers over set periods of time are from Dock and Schreiber (1981), who performed
weekly walking transects of Areas A and B from February 1979 to June 1981. Corey
(1992) conducted bi-monthly surveys of open space both east and west of Lincoln
Boulevard from April 1990 to April 1991. Neither of these two studies included Ballona
Creek, which is an important waterbird site. Only Corey (1992) appears to have
investigated the nesting status of bird species, other than anecdotal observations for a
select few species by the other authors. Johnston et al. (2011) provide a detailed list of
the bird species documented from the Reserve.

Owing to several decades of litigation regarding proposed development on portions of
the open space in and around the BWER, the presence of special-status bird species at
the site has been repeatedly and thoroughly documented. That said, the actual number
of special-status bird species using a given area is difficult to ascertain. Most species
are only afforded special-status if engaged in a particular activity, usually breeding.
Only two special-status species were confirmed as actually nesting in the BWER
proper: least Bell's vireo (Vireo bellii pusillus) and Belding's Savannah sparrow
(Passerculus sandwichensis beldingi). Four additional special-status species are
known to breed nearby and visit the Reserve for foraging including: double-crested
cormorant (Phalacrocorax auritus), white-tailed kite (Elanus leucurus), Cooper's hawk
(Accipiter cooperii), and California least tern (Sterna antillarum browni); these species
do not currently breed at the Reserve and thus are not afforded special protections
there. Special-status bird species present at the BWER will be protected according to
state and federal requirements, and although some temporary loss of habitat may
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occur, it is expected that these species will ultimately benefit from restoration activities
at the BWER. The population of Belding’s Savannah sparrow that currently occupies
tidal marsh and salt panne habitats in Area B has been specifically targeted in the
restoration planning that has occurred to date, and the extent of restoration activities in
Area B (i.e., restoration of the full tidal range in the western portion of Area B) will
depend on demonstrated use of restored tidal marsh and salt panne habitats in Area A
by this species.

Mammals

The Ballona Wetlands region has suffered a decline in populations of native mammals,
a reduction in species ranges, and an increase in introduced species throughout the last
century (Friesen et al. 1981). Surveys of the past 29 years throughout the Reserve
have yielded a comprehensive mammal diversity of 17 species, three of which are
CDFW Species of Special Concern (Friesen et al. 1981; Hovore 1991; Impact Sciences
1996; Erickson 2000; Psomas and Associates 2001; Dorsey and Bergquist 2007,
Johnston et al. 2009).

Seven of the species identified in past surveys are considered non-native to the Ballona
region: black rat (Rattus rattus), domestic cat (Felis cattus), domestic dog (Canis
familiaris), house mouse (Mus musculus), Norway rat (Rattus norvegicus), red fox
(Vulpes vulpes), and Virginia opossum (Didelphis virginiana). Three of the species
identified in past reports are listed as CDFW Species of Special Concern: southern
California saltmarsh shrew (Sorex ornatus salicornicus), San Diego black-tailed
jackrabbit (Lepus californicus bennetti), and South Coast marsh vole (Microtus
californicus stephensi). It is believed that San Diego black-tailed jackrabbit is no longer
present at the BWER. In addition, southern California saltmarsh shrew has not been
observed at the site since the early 1990s. South Coast marsh vole has been identified
from the BWER as recently as 2010 (Johnston et al. 2011), and appropriate measures
will be implemented to protect this species during the restoration efforts. Although
some temporary loss of habitat may occur, it is expected that this species will ultimately
benefit from restoration activities at the BWER.
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3.0 RESTORATION DESIGN AND IMPLEMENTATION

The design and implementation elements presented here focus on the biological
components of the proposed restoration alternatives. The elements presented here are
conceptual in nature and are intended to guide a more detailed level of planning which
will be necessary as the restoration effort proceeds. The elements presented here build
upon the feasibility studiesand initial impact assessments developed by ESA PWA, the
PMT, and other stakeholders. Input from regulatory agencies, interested organizations,
and the general public has also been incorporated into the development of this
Conceptual Plan. The final design and implementation of the proposed restoration at
the BWER will be informed by the biological components presented here as well as the
hydrological and geomorphological design components developed by ESA PWA
(2011a-d, 2012a-c).

3.1 Target Habitat Composition and Expected Development

The composition of habitats targeted for the restoration at the BWER are primarily
based on historical accounts of the habitat previously present at the BWER (Ambrose
and Bear 2012; Dark et al. 2011; Mattoni and Longcore 1997; Schreiber 1981) and
habitat characterizations provided by Ferren et al. (2008) and Barbour et al. (2007).
Given the constraints imposed by the surrounding development, the highly modified
nature of the watershed supporting Ballona Creek, existing conditions within the BWER,
and projected impacts related to global climate change, re-creation of historical
conditions is not possible. Within these constraints, the proposed extent and
distribution of habitats in the restored BWER is based on the ecological and biological
goals of the restoration (Section 1.2), specifically those related to increasing the total
area of tidal wetland habitat and providing high-value habitat for special-status plant and
wildlife species.

Physical and biological characteristics of restored habitats within the BWER are
expected to develop and evolve over time, particularly given changes expected as a
result of global climate change. Restoration will require reliance on natural ecological
processes such as sedimentation, erosion, and plant succession. Adaptive
management will require an understanding of the expected trajectory of habitat
development and the underlying ecological processes involved. The following sections
provide an overview of the habitats to be restored at the BWER, including the main
ecological drivers of habitat development and a description of the vegetation
communities and wildlife populations expected to become established in each habitat.
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3.1.1 Tidal Wetland (Tidal Channel, Mudflat, Tidal Marsh)

Tidal action is the primary ecological process responsible for developing and
maintaining tidal mudflat and wetland habitats (Kolka and Thompson 2006; Sharitz and
Pennings 2006). Wave and tidal action redistribute sediment and determine the
topography and evolution of mudflats, marsh, and tidal channels. Tidal inundation,
sediment composition, and topography interact to provide the physical conditions that
affect the distribution of plant and animal species within a marsh (Mendelssohn and
Batzer 2006; Sharitz and Pennings 2006). Tidal marsh plant species vary in their
response to the duration and depth of tidal inundation such that each occurs in a unique
range of tidal elevations (Zedler et al. 1999). The overlapping distribution of these
species is typically simplified and reduced to three marsh vegetation zones in southern
California: low, mid-, and high marsh habitats.

Under sediment-limited conditions, tidal marshes typically form by a slow, interactive
process of sediment accretion and plant colonization (Kolka and Thompson 2006;
Sharitz and Pennings 2006). However, at sites with high sediment loads, the process of
tidal marsh development may occur more rapidly (Wallace et al. 2005). As a result of
development within the Ballona Creek watershed, sediment loads in Ballona Creek are
relatively low, and sediment accretion within restored wetlands at the BWER is
expected to be slow. This will necessitate grading of restored tidal marsh and larger
channel habitats to near target elevations. Smaller tidal channels are expected to
develop over time, and it is expected that all tidal channels will migrate to some degree
over the life of the restoration.

Tidal marsh plants can be sensitive to elevated salinity, acidic soil conditions, elevated
concentrations of certain naturally occurring elements, and extremes in soil texture. To
provide a suitable substrate for marsh vegetation, specifications for marsh soils will be
developed and testing of on-site soils will conducted to determine whether there is
potential to reuse excavated soils from Areas A and C. Salvage of historic marsh soils
buried under dredge spoils placed north of Ballona Creek during creation of the Marina
Del Ray harbor may provide a source of suitable marsh soil to use on the marsh
surface, although some modification of the soil may be necessary to restore the
physical and chemical properties necessary for plant growth.

Because sedimentation rates from the Ballona Creek watershed and from Santa Monica
Bay are expected to be low, loss of sediments to the Bay is a potential concern,
especially with rising sea levels. Rapid vegetative colonization of low, mid-, and high
marsh habitat will be important in reducing the loss of sediments. Planting or seeding of
the marsh surface may help speed the colonization process and limit sediment loss.
Although a vegetated marsh surface is desirable in terms of reducing sediment loss,
some portion of unvegetated mudflat habitat is desired as this provides prime foraging
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habitat for many wading and shorebirds and provides valuable habitat for benthic
invertebrates.

Re-vegetation will rely on natural establishment as much as possible. Some salt marsh
species will colonize areas of sediment accretion where dispersing seeds can become
buried in sediment until spring germination. However, plant establishment may be
limited where seed is unavailable, sediment erosion is active, or salinity is exceptionally
high. Studies conducted as part of the restoration of Tijuana Estuary determined that
establishment of most common tidal marsh plant species is improved when the species
are planted or seeded; pickleweed was the only tidal marsh species that colonized well
on its own (Lindig-Cisneros and Zedler 2002). Some level of active planting or seeding
will be necessary throughout the tidal marsh habitat, but it will be especially important in
the high marsh zone to provide competition with weeds and to reach the high levels of
plant diversity generally found in this portion of tidal marshes. Establishment of species
such as alkali heath, saltgrass, and other target species in the high marsh and transition
zones will require use of container plantings and irrigation. Establishment of pickleweed
in the mid marsh may occur naturally given the proximity of propagules in portions of the
BWER and surrounding areas. However, planting stands of other mid-marsh target
species will be necessary to encourage species heterogeneity in the mid-marsh.
Additional planting may be necessary in locations with high erosion potential such as
adjacent to inlets and along tidal channels. Pacific cordgrass (Spartina foliosa) is often
the dominant plant in the low marsh zone of tidal wetlands in southern California (Zedler
et al. 1999) and could recolonize naturally given a nearby seed source. However,
Pacific cordgrass does not currently occur at the BWER or in the immediate vicinity, and
transplanting from nearby marshes would be necessary to create cordgrass stands at
the BWER. Other low marsh species such as salt marsh bird’s beak (Chloropyron
maritimum [Cordylanthus maritimus]) should also be considered for establishment at the
BWER. The federally endangered subspecies of this plant was successfully established
in restored habitat at San Diego Bay where suitable host plants and pollinators were
present (Parsons and Zedler 1997).

A significant effort to control invasive plant species will be necessary to ensure
establishment of native species in the high marsh and transition zones. Regular tidal
inundation and elevated salinity levels in the low and mid-marsh zones will help prevent
colonization by non-native ruderal species. However, the decreased frequency of tidal
inundation in the high marsh and transition zones makes these areas more susceptible
to invasion by non-native ruderal species, particularly after rainfall events which may
lower soil salinity (Noe and Zedler 2001a, b). This increased susceptibility to invasion
will require greater focus of management activities in these areas to maintain the
desired native vegetation.
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Target habitat acreages for tidal wetlands will be developed in later stages of the
restoration based on input from the project design team and regulatory requirements.
The primary targeted species for tidal wetland restoration at the BWER include Pacific
cordgrass in the low to mid-marsh zones, pickleweed in the mid-marsh to high-marsh
zones, and a combination of Parish’s glasswort (Arthrocnemum subterminale),
shoregrass (Monanthochloe littoralis), saltgrass, alkali heath, and coastal gumweed
(Grindelia stricta) in the high marsh zone (see the potential plant palette provided as
Appendix A). Additional species will be considered for establishment in each of the
marsh zones to increase native plant diversity within the tidal marsh.

The conflicting dynamics of sedimentation and sediment removal and associated shifts
in vegetation should be anticipated in the monitoring and management phases of the
restoration. Target acreages for specific wetland habitat and vegetation zones should
be flexible, and performance goals should emphasize hydrogeomorphic functionality,
vegetative cover, and use by tidal wetland-associated wildlife species.

3.1.2 Brackish Marsh

The Freshwater Marsh will be retained and operated as it is at present under all project
alternatives. However, a portion of the outflow from the Freshwater Marsh may be
redirected to connect with the channel system in the restored managed tidal wetlands
south of Jefferson Boulevard and east of the Gas Company road, creating a brackish
marsh transition zone between the Freshwater Marsh and the restored tidal wetlands
under some alternatives.

Brackish wetlands are formed in portions of tidal marsh receiving seasonal or perennial
input of freshwater (Desmond et al. 2001). In southern California, these areas are
generally dominated by California bulrush (Schoenoplectus californicus), southern
cattail (Typha domingensis), ditch grass (Ruppia maritima), and spiny rush (Juncus
acutus) (Desmond et al. 2001). At the BWER, the Freshwater Marsh receives runoff
from the adjacent development and the Jefferson Boulevard storm drain. Outflow from
the Freshwater Marsh is directed into Ballona Creek via a gated culvert. After the
proposed restoration, a portion of the outflow from the Freshwater Marsh will be
directed to the restored tidal marsh in the eastern portion of Area B. An area of
brackish marsh will develop where outflow from the Freshwater Marsh meets inflow
from the restored tidal marsh. The degree and extent of brackish conditions will depend
on the amount of freshwater entering the restored tidal marsh at any given time. The
flow of water from the Freshwater Marsh will be controlled via the existing overflow weir
or via gated culverts installed in the marsh levee. In addition, current project plans call
for the installation of a tide gate at the inlet to this portion of Area B, thereby providing a
means to regulate the flow of saline tidal water into the brackish marsh area. The ability
to control the flow of both freshwater entering from the Freshwater Marsh and saline
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water entering from the tidal marsh provides the means to regulate the degree and
extent of brackish conditions and to manage this area to promote species diversity and
high-quality habitat for brackish marsh-associated species such as tidewater goby
(Eucyclogobius newberryi), Pacific staghorn sculpin (Leptocottus armatus), longjaw
mudsucker (Gillichthys mirabilis), or topsmelt (Atherinops affinis). However, even with
the ability to control the flow of water into the marsh—and thereby control salinity levels
and other aspects of water chemistry—it will be difficult to predict the extent to which
brackish conditions will develop, and it is likely that such conditions will vary from
season to season and from year to year.

The brackish marsh, particularly the upper portions of the marsh which will receive less
frequent inundation, will be vulnerable to invasion by non-native weed species. As
conditions become less saline and tidal inundation becomes less frequent, a greater
suite of invasive species will be able to become established. Maintaining more saline
conditions by limiting the amount of freshwater entering the brackish marsh may be one
way to minimize the potential for invasion of non-native weeds. The use of densely
spaced restoration plantings that will fill in quickly and limit the availability of light and
nutrients may also help to reduce potential for invasion.

Due to the variable nature of brackish marshes—including large intra- and inter-annual
variations in salinity levels (Desmond et al. 2001)—it is difficult to describe a target area
or vegetation community for this habitat. Vegetation should include some combination
of California bulrush, southern cattail, ditch grass, spiny rush, pickle weed, saltgrass,
alkali heath, and other species typical of habitats ranging from freshwater to tidal
wetlands (see the potential plant palette provided as Appendix A). Target acreages for
brackish marsh should be flexible, as it is likely that the extent of brackish conditions will
shift from season to season and year to year. Performance goals should focus on both
the composition of the vegetation and the total area of vegetative cover. Plantings will
be required in this area and should focus on dominant species characteristic of brackish
marshes. It may be desirable to also plant small patches of non-dominant species to
increase native plant diversity in the brackish marsh.

3.1.3 Salt Panne

Salt pannes develop in shallow depressions along the upper edges of the high marsh
zone. They occur at elevations high enough to receive only occasional high tides. Salt
panne depths are shallow enough that they do not collect excessive amounts of rainfall
and can dry down between tide events. Salt pannes are often ponded for long periods
during the winter and spring months and dry for longer periods during the summer. The
input of saline water combined with successive periods of flooding and evaporation
creates hypersaline conditions that exclude most plants (Pratolongo et al. 2009). With
changes in salinity levels and the duration and frequency of ponding, salt pannes have
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the potential to grade into either seasonal wetland or tidal marsh habitats. Two
hydrologically distinct forms of salt panne habitat currently occur at the BWER: (1) those
that receive water input primarily from spring and other high tides, depending on the
levels at which the tide gates are set and (2) those that receive water input from
seasonally shallow saline groundwater and stormwater runoff. In both cases, extended
periods of evaporation result in the concentration of salts in the upper portion of the saill,
resulting in a lack of vegetation over large portions of these habitats. Created salt
panne habitat at the BWER will be primarily of the first type, receiving water input
primarily from spring and other extreme tides. However, given the presence of saline
soils and the likelihood of saline groundwater occurring in many portions of the Reserve,
some of areas designed as seasonal wetland habitat may develop high concentrations
of salts at the soil surface, thus resulting in the formation of salt panne-like conditions.

It is unclear how long it may take for salinity to reach levels sufficient to exclude most
plants, and creation of salt panne habitat at the BWER will benefit from incorporation of
high-salinity soils salvaged from existing salt panne habitat that will be lost to tidal
wetland restoration or from high-salinity soils excavated from deeper within the soil
profile. In addition, it may be desirable to add salt to the pannes to increase salinity
levels more rapidly. Given the uncertainty regarding salt panne development and
function, a phased approach will be used wherein salt panne design will be tested in
Area A, and the results will be carefully evaluated prior to implementation in the other
portions of the Reserve.

Target habitat acreages for seasonal wetlands under each project alternative will be
developed in later stages of the restoration based on input from the project design team
and regulatory requirements. At peak salinity levels, salt panne habitat should exclude
the germination and establishment of most plants; however, it is likely that initial post-
construction salinity levels may not be high enough to exclude all plants. Moreover,
typical tidal marsh plant species such as Parish’s glasswort, pickleweed, and saltgrass
may become established in a developing salt panne when surface salinities are not yet
elevated and then persist as the salt panne develops higher salinity by tapping into
lower-salinity water deeper in the soil profile, thereby resisting exclusion by high surface
salinities. Weeds with some salt tolerance such as perennial pepperweed (Lepidium
latifolium) may also become established during the initial years of the restoration when
salinity levels are relatively low, and more intensive weed management may be
necessary during this time period. As salinity levels rise with each successive dry-down
period, plants should be naturally excluded from germinating and establishing within the
salt panne habitat, and less weed management will be necessary. Although new plants
are likely to be prevented from establishing once salinity levels are sufficiently high, it
may be necessary to remove plants which became established when salinity levels
were low.
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3.1.4 Seasonal Wetland

Seasonal wetlands generally develop in low-lying areas that collect rainfall and other
runoff or receive input from seasonally elevated shallow groundwater. These habitats
are dependent on ponded conditions that persist for a limited period following the rainy
season and which promote the development of hydric soils and hydrophytic vegetation.
The duration and depth of ponding is the major determinant of plant community
development in seasonal wetlands (Kolka and Thompson 2006). Longer periods and
deeper depths of ponding will result in vegetation dominated by wetland-adapted,
sometimes perennial species, whereas shorter periods and more shallow depths of
ponding may result in vegetation dominated by annual species adapted to fluctuating
moisture regimes. At the BWER, soil salinity will also play a major role in determining
the plant communities that will develop in seasonal wetlands.

Target habitat acreages for seasonal wetlands will be developed in later stages of the
restoration based on input from the project design team and regulatory requirements.
Seasonal wetlands will be designed to have a range of inundation depths and durations
and will be strategically located throughout the upland and transition habitats throughout
the Reserve. The location of these wetlands will be designed to allow for a transition
from vernal pool to salt panne habitat in conjunction with expected rates of sea level
rise. As sea levels rise, salt panne habitat within the transition zones should undergo
natural conversion to tidal marsh habitat and seasonal wetlands located higher in the
transition zones and upland habitats will likely undergo conversion to salt panne habitat.
This should result in an overall loss of seasonal wetland habitat, but should allow for
natural establishment of new tidal marsh and salt panne habitat as sea levels rise.

Historically, seasonal wetlands on coastal terraces in the Ballona region supported a
high diversity of freshwater vernal pool plant species (Mattoni and Longcore 1997). The
focus of seasonal wetland restoration in areas of low-salinity soils at the Reserve will be
on the creation of shallow depressions with appropriate soils for supporting a similar
assemblage of southern California vernal pool plant species (see Appendix A). Vernal
pools and other seasonal wetlands are formed in two ways: (1) by fine textured low-
permeability subsoils which perch shallow groundwater or (2) by seasonal exposure of
high water tables through more coarse-grained soils (Zedler 1987; Mitsch and
Gosselink 2000; Kolka and Thompson 2006). Investigation of the relationship of
topography and soil permeability to surface and subsurface hydrology and salinity at the
BWER is necessary to inform the appropriate design of the seasonal wetlands to be
created. Analyses will be conducted in existing seasonal wetlands to determine how
they function, and theywill also be conducted in the sites proposed for creation of
seasonal wetlands to determine what type of seasonal wetlands these areas can
support. If the sites selected for seasonal wetland creation contain high water tables,
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the created seasonal wetlands will be excavated to an appropriate depth to reach this
high water table. If the sites selected for seasonal wetland creation do not contain high
water tables, the created seasonal wetlands will be designed with a compacted layer of
fine-textured soil which will perch shallow groundwater. Additional topographic and
hydrological analyses will be necessary to ensure that seasonal wetlands of this design
are fed by an appropriately sized watershed.

3.1.5 Riparian Scrub and Woodland

Riparian habitats are shrub- or tree-dominated areas which develop along the edges of
ephemeral, intermittent, or permanent streams or rivers (National Research Council
2002; Mitsch and Gosselink 2000). Habitats within the Reserve which have been
classified as riparian in the existing conditions report prepared by PWA et al. (2006)
may be better described as palustrine scrub or shrub wetlands or palustrine forested
wetlands (CDFG 2007) as these features occur not along streams or rivers, but rather
adjacent to wetlands or within seasonally ponded areas or areas with shallow water
tables. Hydrology is the primary ecological driver for these plant communities, and as
such, riparian plant communities within the Reserve are vulnerable to changes in
hydrology resulting from grading activities associated with the restoration. In addition,
many of the species within these communities may be sensitive to salt, and the
restoration of tidal marsh habitat adjacent to these habitats may increase exposure to
saline groundwater.

Some portion of the mapped riparian scrub vegetation within the southern and eastern
portions of Area B will be lost under most project alternatives to the restored tidal and
brackish marsh habitats. However, the eucalyptus grove located in Area B, near the
terminus of Falmouth Avenue, will be preserved under all alternatives, as these trees
are currently used as roosting habitat for monarch butterfly. The trees will be monitored
and managed as needed to maintain suitable habitat conditions for the monarch
population and will eventually be replaced with native trees suitable for the site and for
monarch roosting. Replacement of the eucalyptus trees will occur in phases according
to a replacement plan which will be developed in conjunction with the CDFW. During
the interim period, the eucalyptus grove will be prevented from increasing in size or
extent. Riparian habitat within Area C is may be lost to upland habitat restoration and
construction of the interpretive visitor center and associated facilities planned for this
area. The final acreage of riparian habitat to be either preserved and enhanced or
created will be determined in later stages of the restoration based on input from the
project design team and regulatory requirements. Riparian vegetation not removed
during the restoration may be vulnerable to dieback resulting from changes in hydrology
or salinity resulting from the creation of tidal wetland habitat immediately adjacent to
these areas. Any grading to occur in or around preserved riparian habitat will need to
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be undertaken with consideration of the available sources of water for these habitats
and should strive to maintain existing levels of water input to prevent large-scale
dieback in these areas. Management of riparian areas will focus on the removal of
invasive plant species (exclusive of the eucalyptus grove in Area B) and incorporation of
appropriate native riparian plants (see Appendix A) to increase diversity and provide
appropriate habitat structure for riparian wildlife species.

3.1.6 Dune

Coastal dunes in their natural condition are inherently dynamic systems changing in
response to wind and waves (Nordstrom 2008). Plant species typically associated with
dune habitat have evolved a variety of reproductive and competitive strategies to adapt
to the constant disturbance of accreting and eroding sand (Pickart and Barbour 2007).
Dunes within the Reserve are remnants of a once larger dune system and are relatively
isolated from the sand source and prevailing winds that are the ecological drivers which
would normally shape these systems. Restoring the dunes to a more natural, self-
sustaining condition is not possible given the development that has occurred west of the
dunes; however, ongoing planting and invasive species control efforts led by Friends of
Ballona Wetlands have restored portions of the dunes with native plant species typically
found in southern California dune systems. Within these plant communities are several
special-status plants (e.g., South Coast branching phacelia) as well as potential host
plants for special-status invertebrates (e.g., El Segundo blue butterfly).

The existing dunes occurring in the western and southeastern portions of Area B will
remain under some of the project alternatives. Management activities will focus on
limiting anthropogenic disturbances, removing non-native species, and encouraging the
establishment of both common and rare native dune species. A limited area of dune
creation may be undertaken in several additional portions of the Reserve. Similar to
existing dune habitat, the created dunes will not be subject to the ecological drivers
which would naturally shape these systems. The goal of dune creation should be to
provide suitable sand substrate and habitat structure to encourage the development of
dune vegetation similar in structure and composition to the vegetation of the existing
dunes. Dunes creation should make use of clean sand of similar grain-size to that of
the existing dunes. Sand can be sourced from off-shore dredging or from inland
guarries. Dredged sand is more likely to be of compatible grain-size and parent
material; however, it is also likely to be too saline for most dune plants and will require
extensive leaching or capping with 1 to 2 feet (0.3 to 0.6 meter) of inland sourced sand.
Inland sourced sand is more likely to be of less compatible grain-size and parent
material; however, salinity should not be an issue. The physical structure of created
dune habitat should mimic that of existing dunes at the Reserve.

35

B3-43



Target vegetation for existing and created dune habitat will be similar in diversity and
structure to stabilized back-dune systems in the region, with high diversity and cover of
native species, including both woody perennials and herbaceous annuals. During the
initial phases of the restoration when plant cover is low, erosion control measures such
as the use of sand fencing, hay bales, crimped straw, or jute netting may be necessary
to stabilize the sand (Nordstrom 2008). In addition, plantings may benefit from limited
application of slow-release fertilizer and supplemental irrigation. It is important that only
slow-release fertilizer be used for these applications, as slow-release fertilizer reduces
the potential for eutrophication of adjacent waters. In addition, the slow-release fertilizer
should be incorporated into the planting holes, rather than being broadcast over large
areas—this will ensure that the fertilizer is used by the installed plants rather than by
weeds growing between the plantings.

3.1.7 Upland Scrub and Grassland

The primary goal of upland habitat restoration at the BWER is to provide support
functions for the larger tidal wetland restoration, including reducing sediment loads to
seasonal and tidal wetlands and providing high tide refuge for tidal wetland wildlife.
Target habitat acreages for upland scrub and grassland habitats will be developed in
later stages of the restoration based on input from the project design team and
regulatory requirements. Upland habitats (exclusive of the dunes) should have high
plant cover and a diverse composition of native shrubs and herbaceous plants. The
composition of this vegetation may be limited by potentially high salinity levels in soils
throughout the Reserve. Target vegetation includes grasslands dominated by species
such as California barley (Hordeum brachyantherum ssp. californicum), purple
needlegrass (Stipa [Nassella] pulchra), saltgrass, and alkali ryegrass (Elymus
triticoides) and scrub dominated by species such as coyote brush, California sagebrush
(Artemisia californica), mugwort (Artemisia douglasiana), big saltbush, lemonade berry
(Rhus integrifolia), and seacliff buckwheat (Eriogonum parvifolium). Additional species
will be included in both upland habitat types to increase overall native plant diversity. It
should be expected that non-native annual grasses will also form a major component of
both grassland and scrub habitats given their prevalence in the seed bank.

If soils used for the creation of upland habitat are highly saline, a 3- to 4-foot cap of
clean, non-saline soil may be required to allow for establishment of salt-intolerant
species. Even with a cap of non-saline soil, there is potential for saline groundwater to
move up through the soil profile and for saline conditions to develop in the root zone. In
the event that this becomes an issue at the BWER, a more limited palette of highly salt-
tolerant upland plants will be required (see the potential plant palette provided as
Appendix A). Given that upland habitat at the BWER will be limited in extent relative to
tidal wetland areas, it may be possible for temporary irrigation to be used during the
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establishment of upland plantings—this would increase the success rate of upland plant
establishment, particularly for native bunchgrasses and woody perennials.

3.2 Overarching Elements of the Restoration

The following sections outline the approach to the overarching elements of the
proposed restoration, those elements which are common to most or all habitats,
including hydrology, soils, vegetation, and public access. This overview is intended to
provide context for the subsequent sections of the Conceptual Plan and to provide
guidance for the restoration design where appropriate. Details of the proposed
restoration activities for each project alternative are provided by PWA (2010) and ESA
PWA (2012a) and are subject to modification based on input from the project design
team and regulatory requirements. The restoration will be conducted in phases, with
the structure of the latter phases being informed by lessons learned during the first
phases, and thus the approach presented here may also be subject to change based on
outcomes of the first phases of the restoration.

3.2.1 Hydrology

Any restoration of tidal activity will include the installation of culverts and self-regulating
tide gates as well as the creation of tidal channel networks in the restored wetlands.
Self-regulating tide gates will allow the full range of tidal activity while maintaining
required levels of flood control. Tide gates may be closed during extreme tides or
during storm events in Ballona Creek. Restoration of tidal activity will bring saline water
into restored tidal wetlands which will become the driving force behind ecological
processes in these areas.

3.2.2 Soils

A large volume of soil was placed in Area A during the construction of Marina del Rey.
This soil will be excavated under some project alternatives to restore appropriate tidal
elevations throughout the BWER. Excavated soil will be re-used on-site to the greatest
extent possible.

Appendix B provides a summary of the initial soil analyses conducted at the site as they
relate to the establishment of plant communities. Based on these initial analyses, it has
been determined that soil salinity may be an issue in the excavated soils, with surface
soils containing lower levels of salts and subsurface soils containing salts at levels too
high for even the most salt-tolerant plant species. In addition, levels of several essential
plant nutrients may be too low to support desired levels of plant growth. Specifically,
nitrogen, phosphorus, calcium, and zinc were found to be lower than preferred for the
establishment of healthy native plant communities. Given the low levels of these plant
nutrients in soils at the site, limited application of fertilizer may be needed. Analyses of

37

B3-45



sodium absorption ratios show an imbalance between sodium and soluble calcium and
magnesium, which can negatively affect soil structure and water infiltration in soils used
outside of a salt marsh setting (e.g., soils used for upland restoration). Incorporation of
gypsum combined with extensive leaching may be necessary to reduce sodium levels
and improve sodium absorption ratios. Soil texture was shown to range between sand
and loam, with most samples being relatively sandy. The more coarsely textured soils
(i.e., sandy soils) will have reduced water holding capacity and may not be suitable for
establishing plant communities adapted to mesic conditions. The use of soil
amendments to increase the water holding capacity of on-site soil or the use of imported
soil may be necessary if sufficient amounts of finely textured soils cannot be sourced
on-site.

Due to the extensive volume of soil involved in the restoration, the use of soil
amendments to alter soil texture or chemistry may be cost-prohibitive. Similarly,
importing soil at the scale required for the restoration may also be cost-prohibitive.
Given the expense involved in importing soils to the site, including the potential need to
export “unusable” soil from the site, every effort will be made to reuse soil on-site. This
will require an extensive analysis of soil texture and chemistry throughout both the
areas to be excavated and areas of existing salt-adapted and salt-sensitive
vegetation—this will provide a detailed understanding of the range of physical and
chemical soil conditions across the site, as well as the range of salinities tolerated by
existing plant communities at the site. Analyses will be designed to identify the vertical
and horizontal distribution of important physical and chemical soil properties; these data
will be used to inform the salvage and re-use of excavated soils during the restoration.

Finer textured soils with high organic content will be incorporated into the top 1 to 2 feet
(0.3 to 0.6 meter) of mudflat and tidal wetland habitat up to the mean high water line,
above which more coarsely textured soils may be incorporated. Highly saline subsoils,
as well as highly saline surface soils, will be used for the construction of salt panne
habitat. To the extent feasible, highly saline soils will not be used to create upland
habitat. However, it is likely that an insufficient amount of non-saline soil will be
available on-site for the creation of upland habitat and it will be necessary to use some
amount of saline solil for this purpose. Where saline soils are used to create upland
habitat, they may need to be amended with gypsum and extensively leached with
freshwater and/or covered with a 3- to 4-foot cap of non-saline soil salvaged from
elsewhere at the site or imported from off-site. Although there is potential for salts to be
wicked up through the soil profile over time, a thick cap of non-saline soil will allow
plants to become established and to acclimate to slowly increasing salinity levels. If the
use of soil amendments and/or importation of non-saline solil is cost prohibitive, a salt-
tolerant plant palette will be required. Appendix A identifies native salt-tolerant plants
suitable for including in the restoration design.
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3.2.3 Vegetation

Establishment of vegetation in the restored habitats will be based on a combination of
natural revegetation and planting or seeding with native plant species appropriate to the
hydrologic, soil, and climatic conditions at BWER. Due to the extensive area involved in
the restoration and the potential cost involved in the use of potted plants and plugs,
natural revegetation and/or seeding will be used whenever possible. Areas receiving
regular tidal inundation are ideal for natural revegetation as tidal waters can contain
large numbers of propagules for plants suited to tidally influenced habitats—these
include low and mid-marsh habitats as well as brackish marsh habitats. Limited
installation of potted plant material or plugs may be used in these areas to speed
recolonization of the marsh plain, especially in Area A where input of dispersing seed
will likely be low due to the low cover of tidal wetland plants currently present in this
portion of the BWER. Subsoils and soils excavated from existing marsh or salt panne
habitat may lack a suitable seedbank for natural revegetation in uplands; however, if
this is the case, these soils will have the advantage of lacking an upland weed
seedbank as well. These areas will require seeding with an appropriate mix of native
herbaceous plants with supplemental planting of native shrubs. Alternatively, shrubs
may be seeded; however, establishment of shrubs from seed is a slow process and
better results are likely to be achieved through the use of potted plants. Given the need
for sand stabilization in any created dunes, the use of potted plants and plugs is
preferred over natural revegetation in this habitat.

Plantings will require careful phasing to ensure that plants are installed at the correct
time of year (ideally at the onset of winter rains) and that plantings occur as soon as
possible after final grading. This will help ensure successful establishment with minimal
need for irrigation, reduce the potential for erosion, and minimize colonization by weedy
non-native species. Plantings in high marsh, transition, and upland habitats (including
dunes) are likely to require supplemental irrigation during the first two to three years
after planting. Supplemental irrigation greatly improves the success of restoration
plantings, and the added cost of installing temporary irrigation should be viewed as an
investment in the long-term success of the restoration.

A potential plant palette is provided as Appendix A. This list was developed based on
the suite of native species documented in the existing conditions and baseline studies
reports (PWA et al. 2006; Johnston et al. 2011, 2012) as well as on historical references
and plant lists from other coastal wetlands in southern California (Schreiber 1982;
Mattoni and Longcore 1997; Sullivan and Noe 2001; Dark et al. 2011; Sawyer et al.
2009). The species included in the list are all native to southern California. Efforts have
been made to limit the species on this list to those historically present in the greater Los
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Angeles region; however, some species have been included based their ease of
propagation and adaptability to a wide range of environmental conditions.

There is potential to salvage some of the existing vegetation for use in restored habitats;
however, use of salvaged plant material will require careful timing to ensure plants are
removed from existing habitat and replanted during appropriate phenological stages and
during appropriate times of year, both of which are species-specific. Salvaging existing
vegetation would require an extensive area of land, either on-site or off-site, devoted to
propagation and staging. Because the plants being salvaged or propagated would be
adapted to the local climate, heated greenhouse facilities may not be necessary;
however, other infrastructure would be necessary. Such infrastructure might include
shading structures, raised beds, propagation benches, irrigation, fencing, etc. Although
the cost of salvaging plant material from the site could be reduced through the use of
volunteers, dedicated staff experienced in large-scale plant propagation would be
necessary. Alternatively, the stockpiling and maintenance of salvaged plant material
can be contracted out to a reputable nursery or a firm specializing in habitat restoration.
It is unlikely that all of the plant material needed for the restoration can come from
salvaged plant material, and propagation of additional plant material will be necessary.
Plant propagation should be accomplished through collection of seeds and cuttings from
healthy populations within the Santa Monica Bay watershed. If suitable donor
populations cannot be located within this watershed, plant propagules may be sourced
from adjacent watersheds; however, efforts should be made to collect plant material
from as close to the BWER as possible to maintain the genetic integrity of the regional
flora and to ensure that the plants are adapted to the local climate. A large amount of
plant material will be required over the lifespan of the restoration, and it will be important
to have ample material available during the initial planting and for supplementary
planting in subsequent years as habitats develop. Initial plantings should focus on the
dominant species desired in each habitat, with supplementary plantings to increase
diversity in later stages of the restoration.

A detailed planting plan will be developed for the restoration and will outline protocols
for plant sourcing and propagation, necessary infrastructure and staffing for on-site
salvage and propagation, requirements for contracted plant salvage and propagation,
specifications for soil amendments and irrigation, specifications and a schedule for
planting and subsequent management actions, and a weed control plan to ensure
successful establishment and long-term maintenance of plant communities at the
BWER.

3.2.4 Special-Status Species

A number of special-status plant and wildlife species have been identified at the BWER;
these species are listed in Sections 2.2.5 and 2.2.6, respectively. Except for Lewis’
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evening primrose and wooly seablite, special-status plant species at the BWER are
restricted to the dune habitat in the western portion of Area B (WRA 2011). Lewis’
evening primrose occurs in the dune habitat, but also occurs in large numbers in Area C
and in smaller numbers in the southeastern portion of Area B (WRA 2011). Wooly
seablite occurs along the southwestern edge of Ballona Creek (WRA 2011). Given that
work within the dunes in the western portion of Area B will be largely limited to weed
removal and planting of appropriate native species, existing special-status species in
this area are unlikely to be negatively impacted by restoration activities. Instead, it is
likely that restoration activities in the dunes will benefit the special-status plant species
present there. It is unclear at this point how restoration activities will affect the
occurrences of Lewis’ evening primrose outside of the dunes or the occurrences of
wooly seablite along Ballona Creek. Occurrences of these species will be protected to
the extent feasible. Focused monitoring efforts will be implemented for occurrences of
these species that are to be protected, and appropriate management efforts will be
undertaken if populations decline significantly. Any impacts to these species will be
mitigated on-site through re-establishment of impacted species in restored habitat at the
Reserve—this may require collection of seed or other propagules prior to impacting the
species. Re-establishment and subsequent monitoring efforts for impacted species will
be implemented according to a mitigation and monitoring plan developed in accordance
with appropriate local, state, and federal policies or regulations.

Similarly, most special-status insects and the only special-status reptile (California
legless lizard) known from the BWER are restricted to the dune habitat in the western
portion of Area B. Given the limited extent of proposed restoration activities under the
project alternatives in this area, it is unlikely that these species will be negatively
impacted by restoration activities. Instead, it is likely that these species will benefit from
the on-going restoration activities in this habitat. Focused monitoring efforts will be
implemented to ensure that populations of these species either remain at pre-
restoration levels or increase in size, and appropriate management efforts will be
implemented, as feasible, if populations of these species decline in size.

Although the South Coast marsh vole may experience some temporary loss of habitat
during the restoration, it is expected that this species will ultimately benefit from tidal
marsh and upland grassland restoration efforts at the BWER. This species will be
protected during restoration efforts following protocols approved by the CDFW.
Following the completion of restoration efforts, focused monitoring efforts will be
implemented for this species to ensure that its population remains at pre-restoration
levels or increases in size, and appropriate management efforts will be implemented, as
feasible, if the population of this species declines in size.
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Given the major grading and other activities planned under some project alternatives in
areas occupied by Belding’s Savannah sparrow or least Bell’'s vireo, the restoration has
potential to negatively impact these species during project construction. To reduce the
potential for negative impacts, appropriate avoidance and minimization measures will be
implemented following standard protocols approved by the CDFW. In addition, habitat
actively occupied by either of these species will not be impacted until it is demonstrated
that these species are making use of restored habitat that was previously unoccupied
by the species and that the temporary loss of currently occupied habitat will not have
negative impacts on the species. For example, restoration of full the full tidal range in
the western portion of Area B—which would require extensive temporary loss and minor
permanent loss of tidal marsh and salt panne habitats which are currently occupied by
Belding’s Savannah sparrow—uwill not occur until it has been demonstrated that the
species is actively using restored tidal marsh and salt panne habitats in Area A and that
the temporary and permanent loss of habitat in Area B will not have negative impacts on
the species. As with other special-status species, focused monitoring efforts will be
implemented to ensure that populations of these species either remain at pre-
restoration levels or increase in size, and appropriate management efforts will be
implemented if populations of these species decline in size.

In addition to the species discussed above, restored habitats at the BWER have the
potential to attract a number of additional special-status plant and wildlife species
known to occur in the region. New populations of special-status species will be subject
to focused monitoring efforts aimed at identifying trends in population size and habitat
use and informing the need for active management of the species or habitats in which
they reside. To the extent feasible, monitoring of special-status species will be
conducted using established protocols and will be incorporated into existing regional or
state monitoring programs for these species.

3.2.5 Invasive Species

A number of non-native, invasive species currently occur at the BWER. Complete
eradication of all non-native species in the Reserve is not feasible; however, restoration
objectives include the control of those species considered highly or moderately invasive
by the California Invasive Plant Council (“Cal-IPC”; 2013); control of such species will
be essential for the long-term development and maintenance of desired vegetation
communities and high levels of biodiversity. Controlling invasive species will require
appropriate pre- and post-construction measures and monitoring to ensure that existing
populations of invasive species are handled appropriately and to avoid new
introductions of invasive plants. During the pre-construction phase, populations of
invasive species should be identified and prioritized for removal. In areas in which soil
will be excavated and reused, it may be necessary to remove invasive species prior to
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excavation to prevent spreading propagules to other portions of the BWER. For some
species which are currently present in high numbers (e.g., pampas grass), a significant
amount of biomass will have to be removed. This biomass will require special handling
and disposal following appropriate best management practices to prevent spreading the
plants to areas outside of the BWER and to prevent reestablishment at the BWER (see
Appendix C and Cal-IPC 2012a, b). Depending on the depth of soil to be placed in
upland restoration areas and other areas receiving excavated soils, it may be possible
to place excavated soils directly over existing populations of invasive plants. Similarly, it
may be possible to dispose of removed invasive plant material by burying it under a
thick layer of excavated material. The depth at which invasive plant species must be
buried to ensure that they will not resprout varies by species, but is on the order of 3 to
10 feet (0.9 to 3 meters). Burying large amounts of plant material at the site may cause
issues with subsidence as the plant material decomposes—this subsidence would have
to be quantified and incorporated into the project design.

Because it is not possible to remove all invasive plants from the BWER or from
surrounding areas, post-restoration monitoring and removal of invasive species must be
an on-going process as new infestations are likely to arise over time. Limiting sources
of soil disturbance within the BWER, combined with the use of best management
practices when soil disturbance is required, will help reduce the potential for new
invasions. Control methods for selected invasive species currently at the BWER are
presented in Appendix B.

In addition to invasive terrestrial plants, there is potential for establishment of invasive
aquatic plant and wildlife species. The potential for introduction of invasive aquatic
plants will be limited by high salinity levels in aquatic areas throughout the Reserve.
However, there is greater potential for introduction of highly invasive aquatic
invertebrates such as the New Zealand mudsnail (Potamopyrgus antipodarum). Strict
best management practices related to the movement of equipment and materials in and
out of the BWER will be required to prevent the introduction of invasive plant and wildlife
species. This will be particularly important for equipment and materials that have been
used in wetted environments prior to entering the Reserve. A general list of potential
best management practices to be employed during the restoration is provided as
Appendix C.

3.2.6 Public Access and Infrastructure

A wide range of infrastructural improvements will be necessary to accommodate
planned levels of public access. The majority of planning related to public access and
infrastructure is beyond the scope of this Conceptual Plan and will be developed in
further detail by the project design team; however, some discussion of the location of
public access relative to sensitive habitats is appropriate here. Public education and
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access to unigue habitats is a key goal of the proposed restoration, and as such, it will
be important to provide opportunities for public access into the restored habitats.
However, public access to these habitats should be limited to well-defined trails and
boardwalks. These features should be designed to accommodate natural flows of foot
traffic through the BWER—this will help prevent visitors from deviating from the
established paths and creating social trails in sensitive habitats. It may be necessary to
include wildlife-friendly fencing, plantings of spiny native plants (James and Zedler
2000), or other elements designed to prevent human access to sensitive habitats.
Similarly, seasonal closures may be necessary in certain parts of the Reserve to
accommodate the life history of sensitive wildlife species (e.g., during the breeding
season for some birds) or to prevent damage to trails during the rainy season.

3.3 Restoration Phasing

The complexity of a restoration of this size as well as the presence of sensitive habitats
and species necessitates careful staging. The restoration will occur in three phases,
each requiring multiple years to complete. Phasing will be designed to allow for
evaluation of biologic (including special-status species), hydrologic, and geomorphic
performance of early restoration stages and subsequent refinement of the restoration
design for later stages. Details of restoration staging can be found in the technical
memoranda prepared by ESA PWA with contributions from Psomas and Associates and
Group Delta, Inc. (PWA 2010; ESA PWA 2012a). The final staging will require further
development to incorporate the biological components of the restoration at appropriate
stages and to accommodate changes to the latter stages of the restoration based on the
outcome of the first stages. As noted in Section 3.3.4, phasing for many portions of the
restoration will be dependent on the demonstrated use of restored habitats by specific
special-status species (e.g., Belding’s Savannah sparrow) and the determination that
restoration activities will not have negative impacts on such species.

3.4 Restoration Approach

As noted previously, the final restoration plan is still in development, several alternatives
are being considered, and it is likely that some aspects of the approach will be changed
based on funding constraints and regulatory requirements.

3.5 Planning for Climate Change

Numerous public agencies have prepared policies and guidance for addressing issues
related to global climate change with particular emphasis on rising sea levels and
increases in storms and other extreme weather events (e.g., California Climate Action
Team 2010, 2013; SLC 2009; CDFG 2011). Most guidance focuses on adaptive
capacity, or the ability of a system to change in response to rising sea levels. Relative
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to developed areas, natural habitats such as the Ballona Wetlands generally have an
some level of adaptive capacity in that organisms are relatively mobile and habitats can
shift, whereas anthropogenic structures such as buildings and roads must be actively
protected or relocated. Development adjacent to natural habitats limits this adaptive
capacity.

Because our understanding of the potential effects of global climate change is limited, it
is difficult to plan the effects that climate change may have, and most planning is aimed
at ameliorating the effects of rising sea levels. Bergquist et al. (2012) prepared an
extensive analysis of the implications of climate change for the proposed restoration at
the BWER. Their analysis indicated that the BWER will be particularly vulnerable to sea
level rise due to its low-lying coastal position and that the effects of rising sea levels are
likely to outweigh the effects of increased frequency and severity of major storm events.

To accommodate rising sea levels, the proposed restoration alternatives incorporate
gentle slopes in tidal wetland and transition habitats with the intent that such gradual
slopes will allow tidal marsh habitat to move landward as sea levels rise. As sea levels
rise, it is expected that the sequence of tidal marsh, transition, and upland vegetation
will shift upslope. This will result in a decrease in upland habitat, but will enhance the
ability of tidal marsh habitat and its associated wildlife to persist. This use of broad
transitional slopes between wetland and upland habitats is consistent with the State
Coastal Conservancy’s Climate Change Policy (SCC 2011).

More complex changes in ecological processes are expected with global climate
change; however, the extent of our knowledge of climate change and associated
adaptation strategies is limited and makes more than generalized predictions
impossible. It is likely that a changing climate will result in changes in the distribution of
plant and wildlife species as well as the timing of growth and reproduction of these
species. The timeframe under which such changes may occur is unclear, as are the
implications for the proposed restoration at the BWER. As such, the use of adaptive
management strategies will play an important part in managing the BWER in response
to climate change. Given the uncertainty in our understanding of the potential effects of
climate change, it will be important to be able to address unexpected issues such as
deviations in expected habitat development, shifts in the ranges of both native and non-
native species, increases in the prevalence of diseases or pest species, and other
challenges. The use of an adaptive management approach will allow the land manger
to address such challenges and to find solutions consistent with the goals of the
restoration.
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4.0 MONITORING, PERFORMANCE GOALS, AND ADAPTIVE MANAGEMENT

The monitoring program for the BWER will be designed to evaluate the progress toward
achieving restoration goals and to inform the need for adaptive management during the
lifespan of the restoration. Because the restoration is not being conducted as mitigation
or under mandate from any state or federal judicial body or regulatory agency, the
performance goals and associated monitoring may differ from those of standard
mitigation projects. That said, many aspects of the restoration will be subject to
regulatory oversight, and additional performance goals and associated monitoring
requirements may be required by the regulatory agencies. In general, however,
performance goals for the restoration will not focus on specific acreages or specific
species, but will focus broadly on habitat development, species composition, and,
ecosystem function (Short et al. 2000; Zedler and Callaway 2000; Thom et al. 2010).
Moreover, the performance goals will be open to revision based on improvements in our
understanding of habitat development or species requirements, including lessons
learned during the early phases of the restoration or from other similar restoration
projects being conducted in the area.

In addition to being broad-based and adaptable, the monitoring program will be of
sufficient length to capture long-term trends in habitat development and use by wildlife
species—this could be on the order of a decade or longer (Zedler and Callaway 1999).
For most variables discussed in this Conceptual Plan, a monitoring period of 10 years is
recommended. A 10-year monitoring period was chosen to balance funding limitations
with the need to document long-term trends in habitat development. Although a 10-year
monitoring period is recommended, it is understood that some aspects of habitat
development and function may not be evident within the first 10 years, and for these
variables it may be necessary to extend the monitoring period by an additional decade
or more.

The goal of monitoring will be to document trends in habitat development and assess
progress toward meeting restoration objectives. For cases in which the course of
habitat development is relatively uncertain or for monitoring parameters which may be
highly variable, it may be useful to assess performance relative to conditions in suitable
reference habitats in the region. For more well-understood parameters, the use of
absolute performance goals may be sufficient. It should be understood that some level
of uncertainty will always be present, and all of the performance goals presented here
or those to be developed for the HMMP may require modification based on an improved
understanding of habitat development, ecosystem function, or species requirements
(Atkinson et al. 2004; Thom et al. 2010; Fischenich et al. 2011). Furthermore, habitat
development is an on-going process that is likely to extend well beyond the prescribed
monitoring period. Some aspects of the monitoring program will have a definitive end
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point (i.e., when performance goals have been reached). However, given the highly
modified nature of the watershed supporting the BWER and the constraints imposed by
the surrounding development, it is likely that the restored wetlands will never be fully
sustainable and will always require periodic maintenance (Callaway and Zedler 2004).
As such, some level of monitoring and management will be required indefinitely into the
future (e.g., monitoring for invasive species or human disturbance).

Finally, the monitoring program will be designed to be simple, cost-effective, and
achievable (Atkinson et al. 2004). Because of the potential length of the monitoring
period, monitoring should be designed using standard methods and equipment such
that monitoring can be conducted by a range of individuals or organizations, including
citizen-scientist volunteers where appropriate, with only minimal training required.
Monitoring will focus on the major biotic and abiotic factors that drive habitat
development and ecosystem function—in particular, those factors that can be
manipulated and managed or those parameters that can be used to gauge habitat
development and ecosystem function (Thom et al. 2010). Sampling procedures and
analyses of monitoring results will be developed to appropriately reflect the level of
accuracy achievable with each sampling procedure and the sample size achievable for
each monitoring parameter. The end result of the monitoring program will be a simple,
clear picture of habitat development at the BWER in terms that can be understood by
scientists, regulators, and laymen alike.

It should be noted that because the restoration plan is still in development, many of the
details necessary for developing strict monitoring protocols and performance goals are
lacking. For example, it has yet to be determined which habitats will be planted and
which will be allowed to revegetate naturally. Habitats that are planted would be
expected to develop at a more rapid pace than habitats that are allowed to revegetate
naturally. As such, it is difficult to develop strict performance goals related to vegetation
establishment. The same is true for other aspects of the restoration that are still in
development. The information provided in this Conceptual Plan is intended to guide the
development of such details; however, many other factors beyond the scope of this
document (e.g., funding) must also be considered. As such, many of the elements
treated in the following sections are conditional and are subject to change based on the
form of the final restoration plan, input from the CEQA/NEPA analysis, and regulatory
requirements.

4.1. Developing the Monitoring and Adaptive Management Program

As noted in the Introduction, the purpose of this Conceptual Plan is to outline the
general form of the restoration and guide the development of more detailed elements of
the final restoration plan such as the grading plan, the planting/landscape plan, the
operations and management plan, and the HMMP. Among these plans is the
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development of a more detailed HMMP based on the guidance provided in this
Conceptual Plan, the findings of the CEQA/NEPA analysis, regulatory requirements,
and the final plan for restoration staging and implementation. The HMMP will build
directly from the guidance developed in this Conceptual Plan, with modifications as
necessary. The HMMP will include a timeline for the implementation of the monitoring
program based on the final plan for staging and implementation. Although a monitoring
period of 10 years is recommended here, the final length of the monitoring period will be
based on the phasing to be implemented during the restoration. The HMMP will also
include a work plan or schedule for long-term monitoring after the site has achieved the
performance goals outlined here and in the HMMP. In addition to a detailed monitoring
schedule, the HMMP will provide specific protocols for monitoring, including sample
design (e.g., number of replicates, locations for sample points, transects, etc.), sampling
methods to be implemented, and statistical methods for analyzing the data.

4.1.1 Reference Sites

As noted above, the use of reference sites may be useful for monitoring parameters
which are highly variable, such as for biological parameters closely linked to local or
regional climates (e.g., plant response to rainfall levels). The use of reference sites may
also be useful for habitats for which the course of development is not well understood
(e.g., salt panne habitat). The decision to use reference sites as a control for highly
variable monitoring parameters or parameters tightly correlated with local weather and
climate patterns should be made prior to the initiation of the monitoring program, with
significant input from the Scientific Advisory Committee and the CDFW or other
managing agency.

The selection of appropriate reference sites is an important component of the
monitoring program, as the use of inappropriate reference sites could lead to
misinterpretation of habitat development and ecosystem function and could result in a
false sense of success or failure. The use of reference sites to gauge the progress of
restoration efforts is generally limited by the availability of suitable sites in the region,
the similarity of potential reference sites to the restoration site, and the funding available
for monitoring (Neckles et al. 2002). The use of tidal wetland reference sites in
southern California is further limited by the availability of natural, undisturbed tidal
wetlands. Many of the potential reference wetlands in southern California are either
highly degraded or are the subject of on-going restoration efforts and may not function
in the same way as undisturbed wetlands in the region. Conditions observed at such
sites may reflect a rehabilitated condition rather than pre-disturbance conditions
(Spencer and Harvey 2012). However, given the highly modified nature of the
watershed supporting the BWER and the constraints imposed by the flood control
aspects of the project, it is not possible to restore wetlands at the BWER to their pre-
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disturbance condition, and a rehabilitated condition may be the most achievable
outcome for the restoration. As such, restored reference sites may be appropriate given
the general lack of pristine reference sites in the region. In general, any site with
remnant or restored wetlands which demonstrate desirable qualities such as high
diversity of native species or populations of rare plants or wildlife should be considered
as a potential reference site. Despite the general lack of high quality estuarine wetlands
and associated habitats in southern California, a number of potential reference sites
occur there, including Alamitos Bay in Los Angeles County; Tijuana Estuary, San
Dieguito and Poseidon wetlands, and Pefasquitos Lagoon in San Diego County; Upper
Newport Bay in Orange County; Mugu Lagoon and Ormond Beach in Ventura County;
and Carpinteria Salt Marsh in Santa Barbara County.

A number of authors have put forth recommendations for selecting reference sites (e.g.,
Short et al. 2000; Neckles et al. 2002; Thom et al. 2010). Horner and Radaeke (1989;
in Thom et al. 2010) recommend that the following elements be addressed when
determining the similarity of potential reference sites to the restoration site:

e Ecological functions

e Climate and hydrology

e Anthropogenic disturbances

e History of and potential for future management actions

e Size, morphology, water depth, wetland zones and their proportions
e Vegetation types

e Soils and non-soil substrates

e Access by fish and wildlife

Short et al. (2000) recommend using principal components analysis (“PCA”) to select
appropriate reference sites. Their site selection was based primarily on the
geomorphological setting and structural components of the wetland type in question.
This approach may be feasible for the BWER given the availability of basic data for
wetlands in the region. That said, the pool of potential reference sites may be too
limited to warrant such an analysis, and it may be more appropriate to select reference
sites based on anecdotal or observational evidence of similarity to the BWER.

Given the limited area and degraded condition of tidal wetlands remaining in southern
California, it is unlikely that a single “ideal” reference site will be available. Moreover, it
is unlikely that any given reference site will have all of the habitat types and other
components necessary for the monitoring program at the BWER. As such, separate
reference sites or groups of reference sites may be necessary to accommodate all of
the monitoring needs at the BWER. Ideally, more than one reference site would be
used for each monitoring parameter as this can improve the power of statistical
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comparisons (Neckles et al. 2002). In addition, it may be necessary to use different
reference sites for each habitat type at the BWER given that many potential reference
sites will not contain the full suite of habitat types that are planned for the BWER.
However, financial and practical considerations constrain the potential for using multiple
reference sites. One way to reduce the cost of monitoring may be the use of data from
reference sites which are currently being monitored as part of existing restoration
projects. This would require that monitoring parameters and protocols be standardized
and that monitoring timeframes be compatible. For example, the ongoing monitoring
programs at San Dieguito Wetlands or the South Bay Wetlands in San Diego County
could be incorporated into the monitoring program at the BWER. The use of citizen-
scientist volunteers may be another way to reduce the cost of monitoring at multiple
reference sites.

4.1.2 Monitoring Parameters, Performance Goals, and Adaptive Management

Monitoring Parameters

A wide range of variables have been monitored at wetland restoration sites around the
country; however, most authors recommend focusing on variables related to ecological
structure and function (Callaway et al. 2001; Neckles et al. 2002; Atkinson et al. 2004,
Thom et al. 2010). Ideally, many parameters would be monitored within each habitat at
the BWER. In reality, however, most restoration projects, including the restoration of
the BWER, have limited funding available for monitoring. Given this constraint, most
authors recommend focusing on the core variables affecting habitat development and
function and the use of indicators of habitat function such as the development of
wetland-associated animal communities (Short et al. 2000). Atkinson et al. (2004)
recommend that monitoring variables (1) be relevant to restoration goals and potential
management actions, (2) have a strong scientific foundation, (3) be measureable and
statistically rigorous, (4) be compatible with existing monitoring and data collection
programs, and (5) be easily understood and interpreted.

Extensive lists of potential monitoring variables are provided by Atkinson et al. (2004),
Lafferty (2005), Thayer et al. (2005), and Callaway et al. (2001), among others. The
monitoring variables presented in the following sections are based on (1) the basic
ecological drivers of habitat or community development (or surrogate indicators), (2) the
restoration objectives for each habitat (e.g., use by wetland-associated birds), and (3)
the variables which are more easily manipulated for management purposes. Within
each habitat, there are many potential variables to monitor; the variables chosen for
each habitat represent the minimum level of monitoring necessary to gain a basic
understanding of the development of biotic communities at the BWER. Given sufficient
funding, it may be desirable to include additional variables in the monitoring program.
Moreover, additional monitoring variables may be necessary for adaptive management
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of specific habitats (Neckles et al. 2002). Such additional variables are outlined the
adaptive management sections for each habitat type; however, it is not possible to
predict the full range of potential impediments to habitat or community development,
and it may be necessary to include additional variables not addressed in this
Conceptual Plan.

As noted above, it may be useful to monitor for some variables at both the BWER and
at one or more reference sites. If reference sites are used, the monitoring protocols
should be standardized such that they are the same for both the reference site and the
BWER. To the extent feasible, sample sizes should also be the same. Because of the
added expense involved in monitoring at both the BWER and at one or more reference
sites, it may be desirable to use reference sites that are currently being monitored by
other groups. Data sharing or other means of pooling monitoring resources can reduce
the time and effort involved in monitoring, thereby reducing the overall cost of the
monitoring program. However, data sharing with other monitoring programs may
require some modification to the monitoring program outlined in this Conceptual Plan.
To the extent feasible, the final monitoring program should be designed such that the
data collected is can be shared with the Southern California Wetlands Recovery Project
or other regional monitoring programs.

Performance Goals

The restoration efforts at the BWER differ from many other restoration projects in that
the restoration is voluntary and not in response to regulatory requirements. Restoration
efforts undertaken as required mitigation are often subject to rigid success criteria
aimed at determining the success or failure of the project. In this document, the term
“success criteria” has been purposefully replaced with the term “performance goals” to
avoid creating the impression of a rigid framework for assessing the project’s
performance and preemptively determining the success or failure of the restoration
(Zedler 2007; Zedler and Callaway 2000). That said, some aspects of the restoration
may be subject to regulatory requirements, and the performance goals presented here
are subject to change based on the results of the CEQA/NEPA analysis and regulatory
requirements.

Performance goals developed for the monitoring program at BWER are based on the
primary ecological drivers of habitat development and function (e.g., frequency of tidal
inundation for salt panne habitat), the characteristic expression of such ecological
drivers (e.g., lack of vegetation for salt panne habitat), and the primary values of the
habitat (e.g., bird foraging for salt panne habitat). In some cases, performance goals
are based on a more easily monitored surrogate for one or more of these factors. For
example, the use of mud-flat habitat for foraging by wading bird species should be
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correlated with the development of a benthic invertebrate community and may serve as
a reasonable surrogate for monitoring the benthic invertebrates.

The use of performance goals relative to conditions at reference sites may provide
some ability to overcome uncertainties related to habitat development, of which there
are many, and to account for stochastic events which may affect plant and animal
communities and ecosystem function at a regional scale. The performance goals
presented here are based on our understanding of the development of biotic
communities and experiences with other restoration projects in southern California.

Adaptive Management

Adaptive management of habitat development in the restored wetland and upland areas
will require frequent monitoring during the initial years to identify and correct any
problems in the restoration design. However, some trends in habitat development may
not become apparent for many years, and long-term monitoring will be necessary. It is
not possible to predict the full range of potential restoration outcomes and associated
adaptive management scenarios, and as such, the adaptive management triggers and
actions presented in the following sections should be treated as a guide only.

Triggers for adaptive management actions should be based on significant deviation
from or a lack of progress toward achieving the performance goals outlined for each
monitoring parameter coupled with an evaluation of the trajectories of habitat
development or directions of change. For many aspects of biotic community
development, it may take several years for trends to become apparent, and changes in
management should be delayed until sufficient time has elapsed for trends to become
apparent. If it is determined that progress toward performance goals is not measurable
or that the habitat appears to be progressing toward an alternative state, an evaluation
of the causes involved and the trend toward meeting performance goals should be
undertaken to determine whether intervention or mid-course corrections are warranted.
In some cases, habitat development may be on track to meet long-term performance
goals and no actions may be warranted—in these cases, it may be appropriate to
modify the performance goals based on new developments in our understanding of the
development of biotic communities. In other cases, it may be determined that additional
monitoring parameters are necessary to determine the cause of poor performance.
Once the causes of poor performance are identified, appropriate changes in
management should be investigated and implemented. Any modifications implemented
as a result of this process should be subject to quantitative monitoring and analysis
specifically designed to evaluate the effectiveness of such modifications or changes in
management.
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For some aspects of habitat or biotic community development, intervention or mid-
course corrections may be minimal in scale. For instance, if invasive species become a
problem, increased management efforts or new management techniques may be
necessary. However, some aspects of habitat or biotic community development may
require more significant changes. For instance, if salt panne or seasonal wetland
habitats fail to meet hydrology performance goals, changes to the grade of the site may
be necessary. Similarly, if fish die-offs occur due to low dissolved oxygen levels,
modification of tidal circulation patterns may be necessary. Any actions requiring
grading or other major site alterations should 