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1.  EXECUTIVE SUMMARY 

 
This report describes the final alternatives proposed for NEPA/CEQA analysis for the South Bay Salt 
Pond (SBSP) Restoration Project. The overarching project goal is the restoration and enhancement of 
wetlands in the South San Francisco Bay while providing for flood management and wildlife-oriented 
public access and recreation.  The alternatives are being planned at a program level, to be followed by 
more detailed project-level planning as individual pieces of the program proceed to implementation.  The 
alternatives were developed with input from the Project Management Team, Science Team, Regulatory 
and Trustee Agency Group, and the public through a series of workshops and meetings.  The planning 
process for formulating and evaluating the alternatives is described in the Alternatives Development 
Framework (ADF) document (PWA and others 2004a).  
 
The final alternatives are: 
 

• Alternative A: No Action  

• Alternative B: Managed Pond Emphasis (50:50 Tidal Habitat to Managed Pond by area) 

• Alternative C: Tidal Habitat Emphasis (90:10 Tidal Habitat to Managed Pond by area) 
 
The mix of habitats in the restoration alternatives is expected to benefit a diversity of wildlife, including 
special-status species and migratory birds, and to increase the overall abundance and diversity of native 
species in South San Francisco Bay. The restoration alternatives are designed to improve existing levels 
of flood protection and provide high quality public access and recreation opportunities.   
 
Alternative A (Figure 1), the No Action Alternative, is included for NEPA/CEQA comparison to the two 
restoration alternatives, Alternatives B and C. Alternative B (Figure 2) and Alternative C (Figure 3) have 
been formulated to explore different responses to the project objectives by varying the extents of tidal 
habitat and managed pond restoration.  
 
The alternatives represent potential “end states” at year 50.  Alternatives B and C will be analyzed in the 
NEPA/CEQA assessment as “bookends,” representing a range of outcomes from a 50:50 ratio by area of 
tidal habitat to managed pond, to a 90:10 ratio.  In fact, the optimal configuration that best meets the 
project objectives may be a solution somewhere between the two bookends.  
 
The project will use adaptive management as an integral part of the planning and implementation process 
to guide selection of the ultimate endpoint. The adaptive management process will consist of monitoring, 
implementing experiments, actively learning, and adjusting actions as the restoration proceeds. Project 
implementation will be phased over many years; learning from early phases will guide implementation of 
the later phases.  
 
The alternatives were rated to provide an early assessment of how well each alternative responds to the 
project goals and objectives. Both restoration alternatives (Alternatives B and C) perform substantially 
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better than the No Action Alternative (Alternative A) overall. The habitat tradeoffs between tidal marsh 
and managed ponds are reflected in the ratings for Alternatives B and C, with Alternative B performing 
better for managed pond species, and Alternative C performing better for tidal-marsh dependent species. 
Both restoration alternatives perform well for flood management due to a proposed levee that will provide 
coastal flood protection and due to strategic placement of the tidal restoration to enhance fluvial flood 
conveyance. Both restoration alternatives also perform well with respect to public access and restoration, 
due to the completion of the Bay Trail in the Project area and the inclusion of a variety of high quality 
land-based and water-based public access and recreation opportunities. Both restoration alternatives also 
perform better than the No Action Alternative with respect to water quality. 
 
The first phase of project implementation, Phase 1, is expected to begin construction in mid-2008. The 
Phase 1 actions are identified in this report and will be detailed fully at the project level in the EIS/R. 
The Phase 1 actions (shown in Figure 4) consist of tidal habitat restoration and pond management in each 
of the three pond complexes, plus improvements in public access.  The habitat actions collectively cover 
approximately 2800 acres.  The Phase 1 actions have been proposed based on funding, certainty of 
success, ability to test key uncertainties, and visibility and access to the public.  The Phase 1 actions will 
incorporate adaptive management experiments to test key uncertainties and inform future management 
decisions.  
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2.  INTRODUCTION 

 
This document presents the final alternatives proposed for NEPA/CEQA analysis for the SBSP 
Restoration Project. The final alternatives will be evaluated pursuant to NEPA/CEQA in the 
Environmental Impact Statement / Report (EIS/R).  
 
The process for formulating and evaluating alternatives for the SBSP Restoration Project is outlined in the 
Alternative Development Framework (ADF) (PWA and others 2004a). Formulation of the final 
alternatives builds on previous steps in the alternatives development process: identification of project 
goals and objectives, opportunities and constraints assessment, identification of initial options for 
restoration at each pond complex, formulation and refinement of preliminary alternatives, and evaluation 
of how well the refined alternatives respond to the project objectives. Related project documentation is 
provided in the Existing Conditions Reports (Brown and Caldwell and others 2005; EDAW and others 
2005; H. T. Harvey & Associates and others 2005; PWA and others 2005a; PWA and others 2005b), 
Initial Opportunities and Constraints Summary (PWA and others 2004b), the Preliminary Program 
Alternatives Memorandum (PWA and others 2005c), and the Draft Adaptive Management Plan (Trulio 
and Clark 2005).  
 
The final alternatives update and refine the preliminary alternatives presented in the Preliminary Program 
Alternatives Memorandum in January 2005 (PWA and others 2005c). The alternatives have been refined 
based on the following: 1 
 

• Input from the landowners (California Department of Fish and Game [CDFG] and the U.S. Fish 
and Wildlife Service [USFWS]) and other members of the Project Management Team (PMT), 
Stakeholders, and Regulatory and Trustee Agencies, including the USFWS Endangered Species 
Program, 

• Assessment of how well the alternatives respond to the evaluation criteria,  
• More detailed assessment of phasing and Phase 1 actions,  
• Additional development of the Adaptive Management approach. 

 
The next step will be to evaluate the final alternatives pursuant to NEPA/CEQA beginning in early 2006. 
The final alternatives will continue to be refined in terms of features and phasing as they progress through 
NEPA/CEQA assessment. The draft EIS/R is expected to be released in the fall of 2006.  
 
This memorandum is organized into the following sections:  

Section 3. Project Goals and Objectives 
Section 4. Overview of Alternatives Approach 
Section 5. Target Habitats 
Section 6. Final Alternatives 

                                                   
1 See the SBSP Restoration Project website (southbayrestoration.org) for a complete list of participants and 
workshop and meeting schedules 
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Section 7. Adaptive Management  
Section 8. Response to Evaluation Criteria 
Section 9. Phase 1 Actions 
Section 10. Next Steps 
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3.  PROJECT GOAL AND OBJECTIVES 

 
The project goal and objectives were developed by the PMT with input from the Stakeholder Forum, 
Science Team, and Regulatory and Trustee Agency Group (PWA and others 2004a). The overarching 
project goal and six project objectives, as adopted by the Stakeholder Forum on February 18, 2004, are as 
follows: 
 
Goal: The overarching project goal is the restoration and enhancement of wetlands in the South San 
Francisco Bay while providing for flood management and wildlife-oriented public access and recreation. 
 
Objectives: 

1. Create, restore, or enhance habitats of sufficient size, function, and appropriate structure to: 
a. Promote restoration of native special-status plants and animals that depend on South San 

Francisco Bay habitat for all or part of their life cycles. 
b. Maintain current migratory bird species that utilize existing salt ponds and associated 

structures such as levees. 
c. Support increased abundance and diversity of native species in various South San 

Francisco Bay aquatic and terrestrial ecosystem components, including plants, 
invertebrates, fish, mammals, birds, reptiles and amphibians. 

2. Maintain or improve existing levels of flood protection in the South Bay area. 
3. Provide public access and recreational opportunities compatible with wildlife and habitat goals. 
4. Protect or improve existing levels of water and sediment quality in the South Bay, and take into 

account ecological risks caused by restoration. 
5. Implement design and management measures to maintain or improve current levels of vector 

management, control predation on special-status species, and manage the spread of non-native 
species. 

6. Protect the services provided by existing infrastructure (e.g., power lines, railroads). 
 
As specified in Objective 1b, the Project is committed to maintaining use of the restored salt ponds by the 
full range of migratory bird species that currently use the salt ponds.  Maintenance of use by these species 
does not necessarily require maintenance of the existing abundance (number of individuals) of these 
species. Though the Project will strive to maintain both species and abundance to the extent possible, it 
recognizes that meeting some of the project objectives, particularly those related to tidal-marsh dependent 
native species, may require trade-offs in abundance for birds currently using the ponds.  
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4.  OVERVIEW OF ALTERNATIVES APPROACH 

 
This section describes the overall approach to alternatives development: the level of detail at which the 
alternatives are being developed (program-level versus project-level); approach to habitat restoration, 
flood management, and public access project elements; and integration of adaptive management.   
 
4.1 Planning Level of Detail: Program-Level Alternatives and Project-Level Phased Actions 
 
The final alternatives presented in this report are defined at a program level of detail, to be followed by 
more detailed project-level planning as individual phases of the overall program proceed to 
implementation.  A program-level alternative is an integrated plan for habitat restoration, flood protection, 
and public access, coupled with adaptive management.  Each alternative includes identification of Phase 1 
actions and a description of the overall phasing for full implementation.  
 
The EIS/R will be a combined document with program-level assessment of the long-term alternatives and 
project-level (detailed) coverage of Phase 1.  Subsequent EIS/R supplements – documents which tier off 
of the program-level document – will be prepared for future phases.  Tiering refers to the coverage of 
general environmental issues in broad EIS/Rs (such as the SBSP Programmatic EIS/R) with subsequent 
narrower EIS/Rs concentrating on more specific issues. The subsequent EIS/Rs are excused from 
repeating the analysis of the broad environmental issues examined in the programmatic EIS/R. 
 
At the program level, the alternatives are defined broadly. Table 1 provides example levels of detail for 
program-level alternatives and project-level phases. It is important to maintain some flexibility in the 
alternatives at the program level. For example, specific locations of managed pond vs. tidal habitat may 
need to be adjusted to provide for flood management based on subsequent detailed project-level flood 
studies.  
 
Table 1. Level of Detail for Program versus Project  
Planning Component Program Alternative Project Action (e.g. Phase 1) 

Habitat Restoration • Approx. locations & total extent of 
habitat types 

• Types of habitat to be restored and 
conceptual schematic of design 
features to create each habitat type 

• General operations and 
management regimes for the 
managed ponds 

• Exact locations of habitat types 
• Pond-specific layout of design 

features 
-    e.g., exact breach locations 

• Specific operations and 
management regimes for the 
managed ponds 

Flood Management • Approximate levee alignments 
• Maintain flexibility pending 

detailed modeling & assessment 

• Specific levee alignments 
• Detailed flood modeling and 

assessment 
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Table 1. Level of Detail for Program versus Project  
Planning Component Program Alternative Project Action (e.g. Phase 1) 

Public Access/ 
Recreation 

• Types of access/ recreation, e.g., 
trails, hunting, kayak launches  

• General trail alignments 

• Detailed descriptions of access 
(e.g., exact locations, dates)  

• Exact trail alignments, parking lot 
locations, etc. 

Adaptive Management • Overall framework and 
institutional structure for adaptive 
management 

• Identification of key uncertainties 
for testing  

• Development of a Monitoring 
Plan, with a time frame for 
implementation  

• Detailed adaptive management 
structure  

• Site-specific experimental design  
• Specific monitoring locations, 

methods, and frequencies 

 
4.2 Ecosystem Restoration 
 
The SBSP Restoration Project will restore a mosaic of tidal and managed-pond habitats over a 15,000-
acre footprint.  Tidal habitats will be affected by the twice-a-day inundation of bay water, and marsh 
establishment will rely primarily on estuarine sedimentation and natural vegetative colonization.  
Successful restoration of tidal habitats will contribute to the recovery of endangered, threatened, and other 
special-status, tidal-marsh-dependent species, as well as the recovery of South Bay fisheries.  Managed 
ponds will encompass a range of water depths and salinity regimes through the use of flow control 
structures, grading, and other means.  Many of the ecological benefits of the former salt production ponds 
will be maintained within a reduced salt pond habitat area by grading and managing water and salinity 
regimes for target bird species and waterfowl.   
 
The mix of tidal habitat and managed pond habitat restoration will seek to balance the trade-offs between 
project objectives. Restoration of tidal habitat benefits special-status and native species (Project Objective 
1a). Maintenance of managed pond habitats helps maintain migratory bird species that utilize the existing 
ponds (Project Objective 1b). Both habitat types support increased abundance and diversity of the native 
species of the South Bay (Project Objective 1c). 
 
The project will restore a continuous band of tidal marsh (a “tidal corridor”) along the edge of the Bay to 
provide connectivity of habitat for tidal marsh dependent species, particularly the endangered salt marsh 
harvest mouse. Fill placement and grading will be used to create transitional habitats from marsh to 
upland habitat along portions of the upland edge, providing high tide refugia for tidal marsh species. In 
addition, tidal habitat will be restored adjacent to the major sloughs that serve as migration corridors for 
anadromous fish. Where possible, large tidal marsh systems will be restored to provide broad areas 
isolated from human and predator access.  
 
The restored managed ponds will be located in accessible areas, to provide for ease of operations and 
maintenance.  Their proposed distribution on the landscape will consider the benefits of clustering the 
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ponds for ease of maintenance, and the need to disperse the ponds so they are readily available to birds 
traveling between the ponds and other habitats throughout the South Bay. The project relies on gravity 
flow structures as much as possible to minimize the costs of pumping while providing adequate pond 
habitat to support high densities of birds.   Ponds near interpretive opportunities, such as the historic salt 
works, will be managed, as appropriate, to preserve the resource of interest.  
 
4.3 Flood Management 
 
A key element of the restoration project is to ensure that flood hazards to adjacent communities and 
infrastructure are not increased as a result of the restoration.  Therefore, the proposed restoration 
alternatives contain provisions to manage flood hazards from both fluvial (stream) and coastal flood 
sources.  One feature consistent across restoration alternatives is an inboard levee system to reduce the 
hazards of coastal flooding.  This proposed line of flood protection may include existing levees (where 
adequate), high ground, and new flood protection levees.  Some of the existing inboard levees consist of 
interior salt pond levees that are typically smaller than the outboard levees.  While some of these existing 
levees have been modified or raised to improve flood protection, they may not meet standards that would 
make them acceptable as flood protection levees.  Long-term flood protection may be provided by 
retrofitting existing levees to meet current standards or constructing new engineered levees.  Flood 
modeling and analyses (in progress) will help further define the proposed flood levees.  
 
The restoration project is committed to ensuring that future flood protection with the project is 
comparable to, or better than existing conditions.  Beyond this, it is desirable by all entities to develop a 
flood management  program around the entire project area that would provide a  consistent level of flood 
hazard management with flood protection measures (levees, flood walls, high ground) meeting both 
FEMA and US Army COE criteria.  
 
Following implementation, all levees will require some ongoing inspection and maintenance to sustain 
their intended level of protection.  Maintenance of a single engineered inboard levee system is expected to 
require a lower level of effort and cost than maintaining the existing complex of Cargill levees, since most 
of the new levees will be stronger, and have an outboard extent of vegetated marshplain to dissipate 
erosive wave energy. 
 
Flooding is possible from the major stream channels that flow from the surrounding watersheds through 
the salt ponds to the Bay.  During large rainstorms, these channels convey flood flows to the Bay.  
Because the channels are constricted, these flood flows can produce high water levels upstream, resulting 
in levee overtopping and local flooding.  If flood events occur concurrent with high tides, flood hazards 
are increased.  From a fluvial flood-management perspective, there are two approaches to reducing flood 
hazards:  providing increased channel-flow conveyance or providing increased flood storage (detention).  
The project uses a conveyance approach where possible, though both approaches may be utilized within 
the project alternatives.   
 
Conveyance can be increased by removing, breaching, or setting back the existing channel levees, 
widening the channel and providing additional cross-sectional area for flow.  Conveyance can also be 
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increased using regular tidal scour to enlarge the channel cross-section.  Breaching slough levees will 
route more tidal flow through the sloughs/channels, resulting in channel deepening and widening 
downstream of the breaches. The expansion of the cross-section will increase channel flood flow 
conveyance and thereby reduce upstream water levels and flood hazards without requiring repeated 
dredging.   
 
In existing channels confined on one or both sides by levees, the channel scour described above could 
result in the erosion of existing downstream levees.  This will be addressed in the project design in one of 
several ways.  In many locations where channel scour is expected, the levees on either one or both sides 
will no longer be needed and can be removed or allowed to scour. Where levees are to be maintained, 
they will either be relocated to accommodate the expected channel enlargement or levee armoring may be 
required to ensure that the levee remains intact.  It is recognized that these types of changes (channel 
expansion by scour, possible levee erosion) would occur gradually in response to the restoration plan 
implementation, and it will be important to provide a consistent level of flood hazard management 
throughout all phases of the project. 
 
Flooding impacts may also be reduced by providing temporary storage of flood water within the managed 
ponds.  Conversion of ponds to muted tidal or seasonal wetland with flood-flow diversion will increase 
storage of fluvial flood waters, resulting in decreased water levels and reduced flood hazards in the 
tributary channels. 
 
4.4 Public Access and Recreation 
 
The integration of public access and recreation features into the project area addresses the objectives for 
public access, as presented in three public workshops held in September and October 2004 and 
documented in Section 6.  Additional field tours and a design workshop held in September and October of 
2005, as well as comments received from stakeholders, formed the basis for revisions to define the final 
alternatives presented herein.  The proposed public access and recreation features include an interrelated 
system of trails and viewing platforms, interpretive stations, hunting, access to and interpretation of 
cultural resource features, opportunities for field education and interpretation, non-motorized boat 
launching points and associated staging and parking areas.  The goal for the future design of these 
features will be to integrate all aspects of the project into a coherent theme that provides a clear sense of 
place within the context of the South Bay and surrounding communities.      
 
The trails component of public access and recreation will form a hierarchy with certain segments helping 
to complete the Bay Trail spine, some spur segments that will also be part of the Bay Trail regional 
system, and some local trail connectors that may be part of an existing local trail. Land and water-based 
trails form the network of interconnection between the project area and other recreation and public access 
features.  As possible, new loop trails are proposed near areas where the restoration may result in the 
removal of existing loop trails. Trail segments will vary in size, width, surfacing and the types of users 
they can accommodate and when visitors will have access.  
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Trails may be designed to accommodate vehicular use in some locations to provide access to a staging 
area or launching point, or for disabled access.  Trails will also provide hunting and fishing access to 
areas that accommodate these activities.  Trail location and type will be further developed for the project-
level actions; however, they are relevant for the program-level alternatives to ensure the trail system will 
function as an integrated system.  
   
Cultural features will be accessible as part of the larger trail network and where interpretive signage and 
guided or self-guided walks can be accommodated.  The history of landscape change in the South Bay 
provides a wealth of possible themes to develop as part of the public access plan.  The history of the many 
salt works operating in the South Bay or the use of the Bay for duck hunting are examples of themes that 
could be developed for interpretive and educational value.  Historical as well as future landscape change 
will be considered in the final design of public access features.   
 
Interpretive stations are proposed at strategic locations along the trail network within the project area.  
These are envisioned to be of varying sizes and scope and may be interactive features that can operate 
independently or can be enhanced with the assistance of docents.  Viewing platforms will be located at 
vista points where important information about the landscape can be viewed.  These may also incorporate 
interpretive panels or signage to link the viewer with the site location.  Water-based activities such as 
non-motorized boating will be incorporated into the public access plan as well as access for hunters and 
anglers.    
 
Public access, flood management, and habitat features will be developed in concert with each other to 
maximize the ability to manage these resources over time. Trails and other access features that are 
developed on existing or proposed levees will be integrated with the levee structure, without interrupting 
the flood control function.  Tidal access and recreation areas will be designed to withstand periodic 
inundation, if appropriate, and may be in locations that will have more limited access or use, depending 
on tidal location and habitat requirements.  Public access and recreation features will be designed to 
respect habitat requirements and therefore may be seasonal or limited in the number of visitors that can be 
accommodated.  In general, trail access is considered to be less compatible with tidal habitat restoration 
than with managed pond restoration because of the sensitive nature of endangered species associated with 
tidal habitats and, to a lesser extent, the costs of maintaining access in areas that are open to tidal action. 
The final alternatives are subject to change and alteration as more is understood about the effects of 
human interface with the different elements of restoration.    
 
Public access and recreation features will provide a variety of aesthetic experiences, including access to 
the Bay and access away from urbanized areas; will encourage recreation for a variety of visitors, 
including multi-use trail users, kayakers, hunters, anglers, school and other interested groups; and will 
close gaps in the Bay Trail spine for the South Bay.  Access will be designed to be as barrier-free as 
possible to provide access for visitors of varying abilities and to comply with the Americans with 
Disabilities Act.  The design will consider city and county standards and will strive to harmonize with 
existing facilities.   
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4.5 Adaptive Management  
 
The project will be implemented in phases, with implementation of the later phases informed by lessons 
learned in the earlier phases. Adaptive management is the process of collecting relevant information and 
using it to improve future phases of project implementation. Adaptive management acknowledges that 
uncertainties exist and provides an operational framework for updating management plans based on 
improved understanding of the cause-and-effect linkages between restoration actions and the physical and 
biological response of the ecosystem.  As new insight emerges through periodic monitoring and analysis, 
this information is fed back into the planning process.   
 
Adaptive management will be used to guide the ecosystem restoration, public access, and flood 
management elements of project implementation.  Adaptive management decisions will affect the 
ultimate mix of tidal and managed pond habitats, as well as the time required to reach this endpoint.  The 
preferred alternative will progress from ISP conditions and, through adaptive management, is expected to 
result in a mix of tidal and managed ponds habitat somewhere between the two bookends depicted in 
Alternatives B and C.  Adaptive management will also affect decisions about public access timing (e.g., 
seasonal closures) and location of features such as trails. Flood management decisions will be informed 
by adaptive management findings related to rates of channel scour following restoration and other 
geomorphic processes. 
 
A detailed Adaptive Management Plan is currently being developed (Trulio and Clark 2005).  In addition 
to the institutional framework required to implement the program, the adaptive management plan will 
identify key uncertainties that currently prevent the project from achieving the project objectives with a 
reasonable amount of certainty.  Adaptive management experiments designed to answer specific 
hypotheses posed by these uncertainties will be integrated in each phase of the restoration project.   
 
4.6 Planning Considerations 
 
A set of Planning Considerations (considerations) was developed to help guide the location of specific 
habitat restoration, flood management, and public access/recreation elements within the landscape and 
within each pond complex. The considerations, presented in Appendix A, detail the design approach 
presented above.  
 
The considerations are based on a draft set of science-based conceptual models that link project actions to 
achievement of the project objectives. The considerations were developed with input from the PMT and 
the consultant team, and were refined with input from the public and the Science Team.   
 
There can be linkages or, in some cases, conflicts between considerations. Restoration of tidal marsh 
along the major sloughs provides an example of linkages. Tidal restoration along the major sloughs 
provides habitat for anadromous fish. At the same time, it provides flood protection benefits by enlarging 
and deepening the mouths of major creeks, allowing conveyance of larger flood flows.  Public access has 
the potential to conflict with ecological restoration through visitor disturbance of sensitive adjacent 
habitats. Public access must consider the location and siting of features to reduce habitat disturbance. 
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Because trade-offs must often be made between desirable land uses, the considerations guide, but don’t 
dictate, a particular layout of the design features.  
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5.  TARGET HABITATS 

 
The habitats to be created by the SBSP Restoration Project include a mix of managed pond habitats and 
restored tidal habitats.  Tidal habitat to be created by this project includes tidal brackish and salt marsh, 
tidal mudflat, subtidal flats and channels, marsh ecotones and upland transitional zones, salt pans and 
ponds. Multiple options for pond reconfiguration and water regime management will be used to enhance 
and create ponds with a variety of depths (including salt flats, very shallow ponded areas, and deep-water 
areas) and salinities (e.g., ponds with salinity close to bay water as well as higher salinity brine ponds), 
and associated levees and islands.   
 
5.1 Tidal Habitats 
 
Tidal habitat is a general term that refers to a range of tidally-inundated habitats between subtidal bay and 
uplands.  These primarily consist of unvegetated mudflats, emergent marsh, tidal channels, tidal ponds, 
salt pans, salt marsh, and upland transition zones.  Each of these tidal habitats has unique functions and 
values that contribute to the health of the estuary.  For example, salt marsh and upland transition zones 
are critical for the salt marsh harvest mouse, while emergent marshes comprised of pickleweed and 
cordgrass with complex dendritic tidal channel networks are important for the California Clapper Rail 
and estuarine fish.  Meanwhile, shorebirds, waterfowl, and other waterbirds will utilize the unvegetated 
mudflats, salt pans, tidal channels and associated tidal ponds.   
 
Emergent marsh vegetation will colonize in the higher elevation tidal areas. Some areas of the ponds are 
at elevations where vegetation such as cordgrass and pickleweed will colonize rapidly.  Other areas will 
require the build up of mudflats through sedimentation before vegetation will colonize. Planting of native 
marsh plant species can facilitate salt marsh establishment, if necessary. 
 
In large natural marsh systems, low natural levees along higher-order (i.e., 4th and 5th order) tidal channels 
provide nesting habitat for California Clapper Rails and serve as intra-marsh refugia for salt marsh 
harvest mice, rails, and other species during spring tides. Placement of fill to block borrow ditches will 
prevent these artificial ditches from dominating the tide’s ebb and flow within a restored marsh, allowing 
for faster and more complete rejuvenation of remnant tidal channels. 
 
Upland transitional zone habitat areas can be created at the upper edge of marshes by importing fill to 
produce broad, gently sloping areas adjacent to flood control levees or adjoining upland habitat.  These 
unique marsh-associated habitats, including the upland ecotone as well as natural salt pan areas within 
upper salt marshes, are critical components of bay wetlands and require thoughtful restoration design.  
Excavation of shallow depressions in the upper salt marsh can facilitate the formation of salt pans. 
 
Moist grasslands restoration was considered as part of the alternatives development, but was not included 
in the final alternatives because the probability of achieving the habitat objectives was considered to be 
relatively low, restoration would require large amounts of fill, and the only area for potential moist 
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grasslands restoration (Pond A22) is well suited for restoration of other habitat types such as broad tidal 
transitional habitat or managed ponds for plovers. 
 
Unvegetated mudflat may persist as part of a mosaic of intertidal habitats until marsh vegetation 
establishes.  These mudflats support benthic organisms and provide habitat for shorebirds and waterfowl. 
Mudflats will persist longest where the existing grades are low relative to the tidal elevations, sediment 
availability is limited, and wind-wave action is strong.  In some circumstances it may be desirable to 
restore portions of restoration sites as sustainable or permanent mudflat habitat.     
 
5.2 Managed Ponds 
 
Managed pond is a general term that refers to a range of habitat types and management characteristics, as 
well as the level of pond management provided. The following sections describe the critical habitat 
variables and the managed pond types included in the final alternatives.  
 
5.2.1 Habitat Types 

Several habitat variables are critical to bird use, including water depth, salinity, seasonality of ponding, 
and presence/extent of islands for nesting and roosting.   
 
Water depth is important primarily for foraging birds.  Most shorebirds forage on moist sediment or in 
water less than 4 cm in depth (large shorebirds may forage in water up to 10-15 cm deep) (Isola and 
others 2000).  Dabbling ducks are also limited to shallow waters, generally preferring water depths from 
10 to 30 cm (Page 2001 in Life Science 2004), while diving ducks generally prefer water at least 30 cm 
and up to several meters deep (Life Science 2004).  Larger swimming birds, such as larger grebes, 
pelicans, and cormorants, also generally swim and forage in deeper water.  Terns tend to nest more 
readily on islands surrounded by deeper water than shallow water, perhaps because deeper water around 
nesting islands inhibits mammalian predation. 
 
Salinity strongly influences aquatic plant, invertebrates, and vertebrate species and communities. Ponds 
can be managed to support a diversity of salinity ranges targeted at specific species. Lower-salinity ponds 
(e.g., salinities below 40 ppt) support diverse benthic invertebrate communities and several species of 
fish, which occasionally reach fairly high densities.  Because most of these fish cannot tolerate salinity 
greater than 70-80 ppt (Carpelan 1957; Lonzarich 1989), piscivorous birds generally forage only in the 
lower salinity ponds.  Dabbling ducks are also usually present in highest concentrations in the lower-
salinity ponds, where they feed on both invertebrates and aquatic vegetation.  In higher-salinity ponds, 
brine shrimp (Artemia franciscana), brine flies (Ephydra spp.), and reticulate water boatman 
(Trichocorixa reticulata) provide an abundant food source for shorebirds, gulls, and other birds where 
water depths are conducive to efficient foraging on these invertebrates.  High-salinity ponds would be 
managed for the optimal salinity ranges for these invertebrates (generally greater than 70 ppt). Salinities 
greater than 150 ppt would be avoided to eliminate the precipitation of gypsum. 
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Seasonality of ponding is important for some species.  Seasonal ponds provide aquatic habitat for 
invertebrates and for a variety of waterbirds when ponds fill with winter rains.  Ponds that are flooded in 
the fall (via managed tidal inflow through culverts) provide foraging habitat for migratory birds.  Ponds 
that are dry in the spring and summer provide nesting habitat for a few pond-associated species, most 
notably the Western Snowy Plover (Charadrius alexandrinus nivosus).  Active management of seasonal 
ponds is important to ensure that desired habitat conditions are present at the appropriate time of year.  
For example, actively flooding a pond via water-control structures in early fall, rather than relying on rain 
for ponding in late fall, would provide foraging habitat for fall migrant shorebirds.  Similarly, actively 
drawing down a pond via water-control structures in spring, rather than relying on evaporation alone, 
would facilitate the development of dry Snowy Plover nesting habitat.  Periodically deeper or longer-
duration flooding may be required to inhibit the development of dense vegetation within seasonal ponds, 
which would reduce the open pond conditions preferred by many pond-associated birds.  For these 
reasons, unmanaged seasonal ponds, which may become vegetated and/or may not provide the desired 
habitat conditions at the appropriate season are not expected to provide the same benefits to pond-
associated species as managed seasonal ponds. 
 
Numerous waterbirds use islands and levees for roosting, either at night or during high tide when their 
preferred foraging habitats are submerged.  Large mixed-species flocks of shorebirds, gulls, terns, 
cormorants, pelicans, herons, and other birds roost on islands within ponds.   A few species, including the 
Black-necked Stilt (Himantopus mexicanus), American Avocet (Recurvirostra americana), Western 
Snowy Plover, Caspian Tern (Sterna caspia), Forster’s Tern (Sterna forsteri), and California Gull (Larus 
californicus), nest on islands within managed ponds. 
 
Different combinations of water depth, salinity, seasonality of ponding/drying, and islands benefit 
different wildlife species or groups: 
 

• Shallow, lower salinity ponds – fish, shorebirds, dabbling ducks, herons and egrets 
• Shallow, high-salinity ponds – high densities of foraging shorebirds, including migratory species 

such as western sandpipers, salt-pond associated species such as Wilson’s (Phalaropus tricolor) 
and Red-necked Phalaropes (Phalaropus lobatus), breeders such as American Avocets and Black-
necked Stilts, Eared Grebes (Podiceps nigricollis), Bonaparte’s Gulls (Larus philadelphia) 

• Deep, low-salinity ponds – fish, diving ducks, pelicans, Western (Aechmophorus occidentalis) 
and Clark’s Grebes (Aechmophorus clarkii), Double-crested Cormorants (Phalacrocorax 
auritus), terns 

• Deep, high-salinity ponds – Bonaparte’s Gulls, Eared Grebes, Red-necked Phalaropes 
• Seasonal ponds – shorebirds and waterfowl in winter, Snowy Plovers in summer 
• Islands – nesting by Snowy Plovers, avocets, stilts, terns, gulls; roosting by all waterbirds 

 
5.2.2 Pond Types 

Two types of managed ponds are incorporated within the alternatives and discussed in the sections below: 
“enhanced” and “reconfigured”.   
 



 
South Bay Salt Pond Restoration Project  January 2006 
Final Alternatives Report 18 1750.01 

Enhanced ponds will be improved for use by nesting, roosting, and foraging birds, but will not be 
extensively graded.  Although the degree of management specifically for birds is constrained by discharge 
requirements, funding, and other considerations, all ponds under active management, even under the ISP, 
are expected to be managed with at least some consideration for use by target bird species.  Therefore, all 
ponds that are actively managed for target bird species under the ISP, and all managed ponds under the 
project alternatives that are not “reconfigured” ponds, are considered enhanced ponds.  Under ISP 
management, water levels in enhanced ponds may be actively regulated through intake/discharge and/or 
pumping to provide habitat for target species.  Habitats may also be varied seasonally to target habitat for 
different species during different seasons; for example, some enhanced ponds may be managed as 
seasonal ponds to provide dry substrate for Snowy Plover nesting during the spring and summer, then 
flooded in fall and winter to provide foraging habitat for migratory birds.  However, under the ISP, little 
or no grading to manipulate water depths is expected to occur, and few islands are to be constructed or 
replenished.   
 
In contrast, enhanced ponds under the project alternatives may undergo limited grading, and may have 
some island construction, maintenance, and replenishment.  Additionally, management activities such as 
vegetation control, predator control, and pumping, monitoring of the effects of certain activities on target 
bird numbers, and adaptive management of pond conditions are expected to occur at enhanced ponds at a 
significantly greater level under the project alternatives than under the ISP. 
 
Reconfigured ponds will be more extensively graded than enhanced ponds, and will be intensively 
managed to achieve a highly productive habitat for foraging, roosting, and breeding.  Reconfigured ponds 
will be graded to create low berms and checkdams to provide finer control of water depths and salinities 
within the ponds.  In addition, reconfigured ponds will be graded to create extensive nesting islands for 
high quality breeding habitat.   
 
To the extent practicable, gravity management of water levels will be used for flooding and draining in all 
the managed pond types to allow water levels to be controlled without the need for pumping.  However, 
active pumping may be required to manage water levels in ponds with bottom elevations that are not 
conducive to the use of gravity flow (i.e., ponds that are deeply subsided and thus can not be easily 
drained or ponds that are elevated well above mean tide level and thus can not be easily flooded).  In a 
given set of ponds, managing for high salinity (with higher residence time) rather than lower salinity will 
require less frequent pumping. 
 
As mentioned above, management activities such as vegetation control, predator control, and pumping, 
monitoring of the effects of certain activities on target bird numbers, and adaptive management of pond 
conditions are expected to occur at reconfigured ponds at a significantly greater level under the project 
alternatives than at managed ponds under the ISP. 
 
The direct use of recycled fresh water to flood some ponds directly was considered, but was not 
recommended because it did not meet the project objectives as well as using bay water as the water 
source.  
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6.  FINAL ALTERNATIVES 

 
The final alternatives proposed for NEPA/CEQA analysis are: 
 

• Alternative A. No Action 
• Alternative B. Managed Pond Emphasis (50:50 Tidal Habitat : Managed Ponds by area) 
• Alternative C. Tidal Emphasis (90:10 Tidal Habitat : Managed Ponds by area) 

 
The mix of habitats in the restoration alternatives is expected to benefit a diversity of wildlife, including 
special-status species and migratory birds, and to increase the overall abundance and diversity of native 
species in South San Francisco Bay. The restoration alternatives are designed to improve existing levels 
of flood protection and provide high quality public access and recreation opportunities.   
 
Alternative A, the No Action Alternative, is not being proposed by the project, but is included for 
NEPA/CEQA comparison to the two restoration alternatives, Alternatives B and C. Alternative B and 
Alternative C have been formulated to explore different responses to the project objectives by varying the 
extents of tidal habitat and managed pond restoration.  
 
The alternatives represent potential “end states” at year 50.  Alternatives B and C will be analyzed in the 
NEPA/CEQA assessment as “bookends,” representing a range of outcomes from a 50:50 ratio of tidal 
habitat to managed pond, to a 90:10 ratio.  The two ends of the range are reasonable end points to 
potentially meet the Project objectives and represent different trade-offs. The lower end of the tidal 
restoration range (50:50) was set at the minimum amount of tidal restoration considered necessary to 
achieve sufficient enhancement of tidal habitats to achieve the Project’s objectives related to tidal habitat-
associated species.  The upper end of the tidal restoration range (90:10) was set by the minimum amount 
of managed pond area required to meet certain pond-associated objectives.  The optimal configuration 
that best meets the overall project objectives may be somewhere between the two bookends. The project 
will use adaptive management (Section 7) as an integral part of the planning and implementation process 
to guide selection of the ultimate endpoint.  
 
Figures 1 - 3 depict the three alternatives at year 50 for each pond complex, and Appendix B includes a 
brief summary of the changes that occurred between the preliminary alternatives and the final 
alternatives. 
 
6.1 Alternative A: No Action 
 
The No Action Alternative is the most likely outcome in the absence of implementing a long-term 
restoration plan. The No Action Alternative is based on the professional judgment of the landowners and 
project planners with respect to future levels of funding for land-management, the expected lifetime of 
existing levees and hydraulic structures, and other factors that are inherently difficult to estimate. The No 
Action Alternative may change somewhat in the future, as specific assumptions are refined. Figure 1 
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shows the most likely No Action Alternative at year 50.  Appendix C provides a more detailed description 
of the No Action Alternative by pond complex.  
 
The No Action Alternative assumes that the CDFG and USFWS will operate and maintain the ponds in a 
manner similar to the ISP (Life Science 2003), although ongoing operations and maintenance activities 
would be scaled back.  The ISP is intended as an interim plan for the period while the long-term 
restoration plans are developed and implemented. In the absence of a long-term restoration plan, the ISP 
will be replaced by a smaller set of prioritized operations and maintenance actions.  The No Action 
Alternative assumes that the CDFG and USFWS will not have funding to maintain full ISP operations 
over the 50-year planning horizon.  
 
Initially under the No Action Alternative, pumping will be discontinued. Ponds that require pumping for 
water circulation in the ISP will be dewatered or allowed to evaporate, becoming seasonal ponds that fill 
and dry through rainfall and evaporation. The landowners will manage water circulation in some or all of 
the remaining ponds using gravity-flow control structures, with the extent of management depending on 
the funds available.  
 
Over time, operations will become more limited. Water management will be discontinued on a pond-by-
pond basis as hydraulic structures break, creating more seasonal ponds. The landowners will maintain, but 
not improve, the pond levees. With continued levee subsidence and sea level rise, the levees will be 
increasingly prone to failure. Stopgap measures such as sand bags and rock will be used to slow 
deterioration of key flood protection levees, as funding allows. Other levees will be allowed to erode, and 
tidal action will be restored to some ponds through uncontrolled breaching as shown in Figure 1.  
  
Compared to the ISP conditions, ecosystem value to migratory shorebirds and waterfowl will be 
drastically reduced due to the decrease in managed pond habitat and eventual vegetation encroachment 
into the seasonal ponds. On the other hand, ecosystem value to species that use tidal habitats will improve 
due to the increase in tidally-inundated areas and the eventual establishment of salt marsh within some of 
the breached ponds.  However, the uncontrolled nature of the breaching could limit the habitat benefits. 
Early unintentional breaches will create expansive new mudflats for potential vegetation colonization, and 
if these early breaches occur near areas with Spartina alterniflora and its hybrids, this could inadvertently 
help spread this invasive species. In addition, the unplanned evolution of the landscape could further 
endanger salt marsh harvest mouse populations if existing fringe marsh is lost through tidal scour before 
new marsh is established.  
 
Flood risks and potential damages are expected to increase over time due to deteriorating levee conditions 
and future sea level rise. Uncontrolled breaching under this alternative may significantly impact existing 
infrastructure, such as causing instability and access problems for the PG&E towers, as well as inland 
flooding where interior levees are not sufficient to keep out tidal flood waters.  
 
The landowners would coordinate with the local flood management agencies to focus their limited 
maintenance and improvement funds on pond levees with high priority to be maintained. At Eden 
Landing, CDFG would focus their levee maintenance on the levees along the east side of Ponds E4, E5, 
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E6, and E6C, to reduce the potential for periodic overtopping into areas that currently provide flood 
detention for low-lying areas of Alameda County. They would also coordinate levee maintenance and 
land management activities with the proposed Alameda Creek Flood Control Channel project.  
 
At Alviso, the No Action Alternative assumes that the levees along ponds A5, A6, and A7 are the least 
likely to be maintained and that the levee along the west side of Pond A8 would be raised to prevent 
frequent tidal overtopping. This approach maintains the existing flood detention storage in Pond A8, but 
not in Ponds A5, A6, and A7. This loss of flood detention storage has the potential to raise water surface 
elevations at the mouth of Guadalupe River/Alviso Slough.  The implications of the No Action 
Alternative on predicted flood water elevations along the Guadalupe River/Alviso Slough are being 
assessed using hydraulic modeling (in progress).  It should be understood that this assessment is being 
conducted only to assess what the consequences of the No Action Alternative might be and to compare 
the benefits of the restoration alternatives (Alternatives B and C) with the No Action Alternative.  The 
importance of providing flood hazard management is widely recognized. The No Action Alternative is 
not being proposed by the Project and is included in the final set of alternatives for comparative purposes 
only.  
Existing public access and recreational value will ultimately decrease due to the deteriorating condition of 
the levees. 
 
6.2 Alternative B: Managed Pond Emphasis (50:50 Tidal Habitat : Managed Pond) 
 
Alternative B (Figure 2) emphasizes managed pond habitat and provides an approximately 50:50 mix by 
area of tidal habitat and managed pond.  
 
This lower tidal habitat bookend was formulated by estimating the minimum amount of tidal restoration 
needed to provide significant, large-scale tidal habitat and flood-management benefits.  Tidal habitat 
restoration includes creating continuous bands of broad tidal marsh, large marsh complexes (e.g., 500+ 
acres) with large channel networks, broad upland transition zones, and tidal restoration along major 
creeks and sloughs for flood protection and to benefit anadromous fish.  The end result of this 
configuration was an alternative with approximately 50% of the area dedicated to tidal restoration.  With 
a 50% conversion of ponds to tidal habitats, it is expected that pond-associated species will be 
maintained, with limited effects on abundance for most pond-associated species.  Maintaining pre-ISP 
bird populations on roughly half the managed pond footprint would require doubling the density of bird 
use on the remaining managed ponds. This is considered achievable, since the ponds will be managed for 
the benefit of birds, rather than for salt production.  Alternatively, some proportion of the birds using the 
existing ponds may use other locations within the South Bay (e.g., existing Cargill ponds) or elsewhere. 
 
6.2.1 Ecosystem Restoration 

Alternative B provides approximately 7,500 acres of tidal habitat and maintains continuous tidal marsh 
corridors from Greco Island (north of the Ravenswood ponds) to Mud Slough and along most of the 
length of the Eden Landing shoreline. The tidal corridor between Alviso Slough and Coyote Creek 
consists of a several hundred-foot-wide strip of fringe marsh outboard of Ponds A9, A14, and A15. It is 
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possible that this existing fringe marsh may widen or narrow (scour) following restoration. If additional 
information (detailed hydrodynamic assessment and monitoring) suggests that the fringe marsh will 
scour, the alternative will be revised to maintain a functioning tidal corridor, most likely by relocating the 
Pond A9 levee slightly southward.  This alternative restores large patches of tidal marsh with high-order 
drainage channels, most notably all of southern Eden Landing (south of Old Alameda Creek) and the 
Pond A5, A6, A7, and A8/A8S pond cluster. Tidal habitat is restored along at least one side of the major 
sloughs (e.g., Old Alameda Creek, Alameda Creek Flood Control Channel, Alviso Slough, and others) via 
breaches in the levees along the sloughs.  These connections will provide improved nursery habitat for 
various fish species.  Because most tidal areas will require sheltered conditions to evolve from mudflat to 
vegetated marsh, the outboard levee will generally need to be maintained in these areas until tidal marsh 
develops.  
 
Alternative B provides approximately 7,500 acres of managed ponds. Approximately 20% of the 
managed ponds by area (10% of the project area) will be reconfigured to significantly enhance foraging, 
roosting, and nesting opportunities for shorebirds, waterfowl, and other waterbirds.  The remainder, which 
are considered enhanced ponds, will undergo little or no grading (though some island creation and 
replenishment is expected to occur in some ponds) but will have salinities, water depths, and/or 
seasonality that are actively managed for target bird species.  The ponds are grouped for ease of 
management, with many of the pond groupings corresponding to those in the ISP.  Management activities 
such as vegetation control, predator control, pumping, monitoring of the effects of certain activities on 
target bird numbers, and adaptive management of pond conditions are expected to occur at both 
reconfigured and enhanced ponds at a significantly greater level under Alternative B than under either 
pre-ISP or ISP conditions. 
 
Precise management criteria for individual ponds have not yet been established.  In Alternative B, it is 
possible that all habitat types may be represented in the managed ponds.  Reconfigured ponds in this 
alternative would probably not include seasonal ponds, since the value of these ponds is limited to a few 
species (other than Snowy Plovers) during the summer and early fall.  The actual mix of habitats in the 
managed ponds will be informed by adaptive management (Section 7) with respect to salinities, depths, 
and feasibility of water, vegetation, and predator management within certain pond types, and the mix of 
habitats may be adapted to target species or groups if monitoring indicates disproportionate declines in 
abundance. 
 
6.2.2 Flood Management 

The proposed flood management plan resulting from the restoration project will provide an integrated 
system of both coastal and fluvial flood elements.  The coastal flood protection program will identify and 
implement a system of shoreline levees to provide flood management to coastal floods resulting from 
high bay waters and waves.  These levees will connect with the levee system providing flood 
management along each of the fluvial channels. In addition, fluvial flood hazards are expected to be 
reduced where tidal restoration scours the lower reaches of flood control channels, resulting in increased 
flow conveyance and a lower water surface elevation.  In locations subject to both fluvial and coastal 
flooding, levee elevations will be designed to accommodate the appropriate risk of both individual (i.e. 
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fluvial or coastal) as well as simultaneous high tide and high river flow flood occurrences. The resulting 
flood management program will provide a more consistent and higher level of flood protection compared 
to existing conditions.  
 
Various scenarios have been proposed to meet the project objectives for flood management for the 
Alameda Creek Flood Control Channel.  These scenarios are currently being evaluated by the Alameda 
County Flood Control and Water Conservation District (ACFCWCD).  One scenario is to breach the 
north levee along the Alameda Creek Flood Control Channel, but leave the levee otherwise intact.   
Another scenario is to entirely remove much of the north levee along the flood control channel. 
Alternative B assumes the first scenario; Alternative C assumes the second.   
 
The preferred scenario will be selected by the ACFCWCD in coordination with the SBSP Restoration 
Project and will integrate both flood protection and habitat restoration elements.   
 
6.2.3 Public Access 

Public access and recreation are described by pond complex below.  Additional detail is presented in 
Appendix D. Many public access and recreation features are interchangeable and can be part of either 
Alternative B or C.  Features identified as part of Alternative B or C in the final alternatives may be 
interchanged once a preferred alternative is developed, or adaptively as the project is implemented.  
 
Eden Landing. Figure 2a shows the public access and recreation features of Alternative B for the Eden 
Landing pond complex. Key provisions of this trail system are links between the existing Bay Trail spine 
north and south of the pond complex, as well as increased visitor access into the site. A year-round trail 
along the flood control levee on the eastern portion of the site provides key missing links in the Bay Trail 
spine in this area.  The Bay Trail spine continues through the pond complex south to join the Alameda 
Creek Regional Trail along the north side of the Alameda Creek Flood Control Channel.  From this point,  
a proposed bridge, to be constructed in cooperation with the Alameda County Flood Control and Water 
Conservation District, will connect this portion of the Bay Trail spine with Coyote Hills Regional Park in 
the south.  From the Bay Trail spine, several “spur” trails provide access into the site. The northern 
portion of the pond complex is to serve as a new formalized entry with a staging area and future field 
office/information center.  This will provide key visitor contact to learn about the use of the site, the 
restoration projects that are underway and the level and intensity of access provided.  It will also serve as 
shelter for CDFG staff and public rest rooms.  The main spur trail from the staging area has three 
branches: (1) a seasonal trail south of Ponds E10 and E11 leading to the Bay, (2) a trail north of Pond E12 
providing year-round access to the Oliver Salt Works Historical Site, and (3) a seasonal loop trail along 
the perimeter of Ponds E12 and E13 culminating at the Oliver Salt Works Historical Site. Kayak and 
human-powered boat launching will be provided on Mount Eden Creek.  Fishing and hunting access will 
be available from this main staging area, as per CDFG regulations for these activities.  A viewing 
platform and interpretive information will be provided along the Bay Trail spine north of Pond E6A.  A 
second spur trail is located on the north side of Old Alameda Creek, on the southern edges of Ponds E8 
and E6A. This year-round trail will provide viewing access to the Alvarado Salt Works Historical Site. In 
this location, the viewing platform would need to be raised above existing grade to provide optimum 
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visitor experience. An additional spur trail is located in the southeastern part of the pond complex on the 
southern edges of Ponds E5C and E4C. A viewing platform is located at the end of this year-round trail. 
Alternative B assumes that the levee along the north side of the Alameda Creek Flood Control Channel 
would remain largely intact, with pedestrian/equestrian bridges constructed across the proposed breaches.  
The existing trail that is part of the Alameda Creek Regional Trail, managed by East Bay Regional Park 
District, would remain along this existing levee.  The existing staging area at the Alameda Creek Stables 
could continue to be used for access to this segment of trail.       
 
Alviso. Figure 2b shows the public access and recreation features of Alternative B for the Alviso pond 
complex. Public access and recreation features at Alviso will provide key links in the Bay Trail system 
and provide strategically placed spur trails for education and interpretation of the site and the ongoing 
restoration.  Additionally, a series of multi-use trails, viewing platforms, interpretive signage and stations, 
non-motorized boat launching, and hunting and fishing access will be designed to be compatible with 
adjacent wildlife habitat and conform to the USFWS Refuge use-compatibility requirements.   
 
In the southwestern region, the existing Bay Trail exits the pond complex at Pond A2W, heading south to 
become the Stevens Creek Trail. A proposed seasonal trail extends north from its point of departure to 
access a viewing area located in Pond A2W, at the terminus of Stevens Creek as it enters the Bay. South 
of Pond A2W within the City of Mountain View, an interpretive station is proposed in cooperation with 
the City.  This station would be accessible utilizing existing spur trails within the Park to the proposed 
Bay Trail Spine at Pond A2W.  A year-round trail extends east from the Stevens Creek Trail, along a 
proposed flood control levee connecting it to proposed and existing trails around the Sunnyvale Treatment 
Ponds and north to a viewing area located on the northeast corner of Pond A3N. A staging area providing 
kayak, fishing and hunting access will be accessible from this trail. Vehicular access is provided along the 
southerly side of the Sunnyvale Treatment Ponds (to be done in cooperation with the City of Sunnyvale) 
and along the southeast edge of Pond A3W (to be done in cooperation with Cargill) to the staging area for 
boaters, hunters, and for persons with disabilities to access these portions of the restoration area.  The 
paved access road at Pond A3W is owned by Cargill and the terminus was previously used for duck 
hunters and other boating access.  A renovation of this area could provide access to the spur trails 
proposed along A3W, AB2 and A3N as well as water access to Guadalupe Slough.   
 
In the east-central region of the Alviso Complex, a proposed year-round trail provides access to a viewing 
platform and interpretive signage on the west edge of Pond A8S and connects the existing San Tomas 
Aquino Trail to the Guadalupe River Trail. This trail is part of the San Jose Bay Trail Master Plan on a 
parcel known as the Legacy property.  An interpretive trail and fishing and kayak access point is located 
on the southern edge of Pond A12, accessible from the Alviso Marina County Park.  The existing Bay 
trail in this region provides access to the Don Edwards Environmental Education Center, south of Pond 
A16.  Portions of the existing trail around Pond A16 will remain to provide access to a proposed viewing 
platform on the northeastern corner of Pond A16.  Outside of the project area, a proposed trail will 
connect the Coyote Creek Trail westerly to the project area and the Guadalupe River Trail.  This serves as 
another option for the Bay Trail spine from the City of San Jose to the project area spur trails, in addition 
to the north-south Drawbridge option at Ponds A13, A15 and A21.   
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Ravenswood. Figure 2c shows the public access and recreation features of Alternative B for the 
Ravenswood pond complex. Key provisions of this trail system are links between the site and the existing 
Bay Trail surrounding the complex, and to increase visitor access and interpretive opportunities within the 
site.  Two proposed trails that extend north from the existing Bay Trail Spine provide year-round access 
to a viewing platform at the northwestern corner of Pond R4, with views to Greco Island, South San 
Francisco Bay, and Pond R4. A viewing platform at the northeast corner of the City of Menlo Park’s 
Bayfront Park is accessible via this proposed trail. Establishment of this platform will require 
coordination and agreement with the City of Menlo Park. An additional viewing platform is accessible via 
this trail, located on the levee dividing Ponds R3 and R4.  A year-round loop trail is proposed along the 
perimeter of Pond R3 to follow the existing levee that will remain.  This will connect to the existing spur 
trail along the bayside of the Sun Microsystems complex and to the Bay Trail spine along Highway 84.  It 
will also connect to the proposed spur trail along Pond R5 and Bayfront Park.  A viewing platform is 
proposed where this trail meets Ravenswood Slough.  A proposed year-round trail along the eastern and 
southern edges of Pond SF2 connects the Bay Trail spine along Highway 84 with a proposed north-south 
segment of the Bay Trail Spine (outside of the project area).  This proposed trail allows visitors to view 
restored managed pond and tidal marsh, as well the Bay.  A proposed viewing platform is located at the 
junction of the year-round trail and the Bay Trail spine along Highway 84.  An additional viewing 
platform is proposed on the southeastern corner of the pond complex, accessed via an existing spur trail at 
the northeastern edge of Pond SF2, at the water’s edge.  In both alternatives, an existing trail around 
Ponds R1 and R2 is designated for removal  once these ponds are breached and restored to tidal habitat.  
An interpretive display is offered at the historic Red Barn site, located in the southwest corner of Bayfront 
Park, which again will require partnership with the City of Menlo Park. 
 
6.3 Alternative C: Tidal Emphasis (90:10 Tidal Habitat : Managed Pond) 
 
Alternative C (Figure 3) emphasizes tidal restoration and provides an approximately 90:10 ratio by area 
of tidal habitat to managed pond.   
 
The 90:10 alternative was selected as the upper bookend because it maximizes the benefits of tidal 
restoration while providing habitat for pond-associated species.  Based on nesting densities achieved in 
managed ponds elsewhere (H. T. Harvey & Associates 1996, unpublished data), existing populations of 
stilts and avocets in the SBSP project area, and the contribution to the recovery plan goal for Western 
Snowy Plovers attributable to the SBSP project area (250 adults), it was estimated that 10% is the 
minimum pond area required to support breeding pond-associated birds (e.g., Snowy Plovers, stilts, and 
avocets).  This estimate assumes that the 10% of ponds (approximately 1600 acres) will be reconfigured 
to provide shallow water habitat and numerous islands, thus providing breeding and foraging habitat.  
This upper bookend assumes intensive water level management, and successful predator and vegetation 
control in the ponds.   
 
6.3.1 Ecosystem Restoration 

Alternative C provides approximately 13,400 acres of tidal habitat and creates the widest and most 
extensive tidal marsh corridor of the alternatives. This alternative maintains continuous tidal marsh 
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corridors from Greco Island to Mud Slough and along most of the length of the Eden Landing shoreline. 
This alternative restores the largest patches of tidal marsh with high-order drainage channels. In addition 
to the large tidal areas restored in Alternative B (southern Eden Landing and the Pond A5, A6, A7, and 
A8/A8S pond cluster), Alternative C tidally restores the Pond A9 though A15 pond cluster. Tidal habitat 
is restored along at least one side, and generally along both sides, of the major sloughs with existing or 
potential spawning habitat for anadromous fish. Because most tidal areas will require sheltered conditions 
to evolve from mudflat to vegetated marsh, the outboard levee will generally need to be maintained in 
these areas until tidal marsh develops.  
 
Alternative C provides approximately 1,600 acres of managed ponds. All the managed ponds in 
Alternative C will be reconfigured to significantly enhance foraging, roosting, and nesting opportunities 
for shorebirds, waterfowl, and other waterbirds. Reconfiguration is particularly important in Alternative C 
since it has the least area of managed pond of the three alternatives.  
 
6.3.2 Flood Management 

The proposed flood management plan will provide an integrated system of both coastal and fluvial flood 
elements, resulting in a more consistent and higher level of flood protection compared to existing 
conditions.  As in Alternative B, the coastal flood protection program will identify and implement a 
system of shoreline levees to provide flood management to coastal floods resulting from high bay waters 
and waves.  To a somewhat greater extent than Alternative B, fluvial flood hazards are expected to be 
reduced where tidal restoration scours the lower reaches of flood control channels, resulting in increased 
flow conveyance and a lower water surface elevation.  As noted above in the discussion of Alternative B, 
Alternative C assumes that much of the north levee along the Alameda Creek Flood Control Channel is 
removed to meet flood management objectives.  
 
6.3.3 Public Access 

Public access and recreation are described by pond complex below. Additional detail is presented in 
Appendix D.  As mentioned above, certain features identified as part of Alternative B or C in the final 
alternatives may be interchanged once a preferred alternative is developed, or adaptively as the project is 
implemented.  
 
Eden Landing. Figure 3a shows the public access and recreation features of Alternative C for the Eden 
Landing pond complex. The features for Alternative C are largely the same as in Alternative B in the 
northern portion of the pond complex.  One of the differences between the two alternatives is that the 
proposed year-round trail along Old Alameda Creek in Alternative C will follow the  south side of the 
creek, culminating at the Alvarado Salt Works and viewing area.  This is shown as an option to the 
alignment illustrated in Alternative B. Alternative C also has a year-round trail on the northern and 
western edges of Pond E6C extending south through E1C to the existing trail along the northern edge of 
Alameda Creek Flood Control Channel.  Alternative C does not provide the trail along E4C and E5C that 
is shown in Alternative B.  An additional difference between the alternatives is the proposed removal of 
segments of the existing Alameda Creek Regional Trail along the northern edge of Alameda Creek Flood 
Control Channel.  The proposed trail configuration is based on the assumption that portions of the levee 
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that the trail follows will need to be removed to meet the project objectives for flood management (see 
Sections 6.2.2 and 6.3.2). Subsequent flood analyses will test this assumption. If the levee is not removed, 
the existing trail configuration will be maintained.  
 
Alviso. Figure 3b shows the public access and recreation features of Alternative C for the Alviso pond 
complex. The public access and recreation proposals are similar for both restoration Alternatives B and C, 
although there are some differences. Alternative C provides an option for the Bay Trail spine to utilize the 
existing Union Pacific rail corridor and cross through the historic remains of the Town of Drawbridge.  
This segment, from the northwest corner of Pond A22 to the northwest corner of Pond A17 is not shown 
in Alternative B, however could be developed in the managed pond alternative, if feasible.  Alternative C 
also shows that the Bay Trail spine can be linked via existing and proposed trails (some outside the 
project boundary) to the east of the Alviso pond complex as in Alternative B.  These options are 
interchangeable between alternatives and illustrate that both alternatives can provide alternate routes to 
complete the Bay Trail spine in the Alviso area.  Another difference between Alternatives B and C is that 
with the full tidal restoration proposed in Alternative C, the Alviso loop trail around Ponds A9 through 
A15 will be removed. However, with the maintenance of Pond A3W as a managed pond and a new levee 
along its northern border, a new loop trail will be provided that will coincide with the adjacent staging 
area.  This will provide a lengthy spur trail from the Bay Trail spine in this vicinity.  Alternative C also 
includes an option for public access to coincide with PG&E access along the southern and eastern edge of 
Pond A3N and a spur trail and viewing platform between ponds A12 and A13.  
 
Ravenswood.  Figure 3c shows the public access and recreation features of Alternative C for the 
Ravenswood pond complex. Since Pond R3 is tidal in this alternative, Alternative C does not include the 
trail around the perimeter of Pond R3 that is included in Alternative B. Instead, Alternative C includes a 
proposed spur trail along the edge of R2 that would provide a viewing platform and non-motorized boat 
launch at Ravenswood Slough.   An additional difference between the alternatives is that the proposed 
connection between the Ravenswood Open Space Preserve and Highway 84 at Pond SF2 is located on the 
southwestern and western edges of the pond, as opposed to through the central portion of the pond as in 
Alternative B. This proposed year-round trail in Alternative C will also connect to the Bay Trail spine 
along Highway 84, as in Alternative B. The location of the proposed viewing platform in Pond SF2 in 
Alternative C would shift accordingly as shown on Figure 3c to connect with this alignment. 
 
6.4 Alternatives Considered and Not Recommended 
 
Additional preliminary alternatives were considered but not recommended for further analysis based on 
the limited extent to which they satisfy the project objectives. These preliminary alternatives are briefly 
described below. 
 
Continued ISP Management Alternative 
 
The ISP could be completed and extended as a long-term management alternative. The main feature of 
the ISP includes circulating bay waters through small systems of ponds in order to prevent salt production 
and maintain water quality as described by Life Science (2003). In addition, some ponds would be 
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dewatered and managed as seasonal wetlands, select ponds in the Alviso complex would be managed as 
high salinity ponds to support specific wildlife populations, and a limited number of ponds would be 
managed with different summer and winter water levels to optimize habitat for migratory shorebirds and 
waterfowl. Under the ISP, the only areas currently designated for tidal-habitat restoration are the Island 
Ponds (A19, 20, and 21) in the Alviso complex (Life Science 2003). The existing pond levees would be 
maintained to preserve existing levels of flood protection and public access afforded by the salt ponds. 
However, the pond levees, as well as much of the existing inboard levee system, do not meet the 
engineering criteria for flood protection levees, and therefore, are not certified or recognized by FEMA. 
 
The ISP Management alternative was eliminated from consideration because it does not meet the project 
objectives. The quality of the managed pond habitat is not as high with respect to bird use as the more 
intensively graded and managed ponds habitat included in the final restoration alternatives. Extending 
existing ISP operations indefinitely would not satisfy project objective 1a (promote restoration of native 
special-status plans and animals) or 1c (support increased abundance and diversity of native species) 
because no restoration activities to improve the existing habitats would be planned.  It is also unlikely that 
a long-term funding source would be identified to maintain a levee system that is not adequately designed 
for flood control. Although the ISP Management alternative is not considered further here, it is likely to 
be one of the alternatives considered for the South San Francisco Bay Shoreline Study (Shoreline Study). 
The Shoreline Study is intended to evaluate flood damage reduction and ecosystem restoration 
improvements to the South Bay shoreline, extending from the San Mateo Bridge on the eastern shore, to 
Redwood Creek, just north of the Ravenswood pond complex, on the western shore.   
 
All Tidal Restoration Alternative  
 
This alternative was identified as a potential long-term vision at the Project Charette conducted in 
February 2005.  This alternative is desirable in that it relies on natural physical and biological processes to 
form and maintain sustainable habitats, with only limited ongoing operations and maintenance required.  
However, this alternative was not retained for further analysis because it is not expected to meet project 
objective 1b for maintaining migratory bird species that utilize the existing ponds or project objective 1c 
for supporting increased abundance and diversity of the native species of the South Bay. This expectation 
is predicated on the assumption that the salt pan habitat that would develop in the restored tidal marshes 
would not fulfill all the functions proposed by the enhanced/reconfigured ponds. This assumption will be 
tested in the adaptive management program and the restoration modified if appropriate.   
 
All or Majority Managed Pond Alternative  
 
This alternative falls outside the range of the bookends (Section 6.4) and was not retained for further 
analysis because it does not meet project objectives for tidal-marsh-dependent species. Retaining all or 
most ponds as managed ponds would not meet project objective 1a for promoting the restoration of 
special-status and native species as this objective requires large areas of tidal restoration. In addition, this 
alternative would not satisfy project objective 4 because water quality in the South Bay would not be 
improved. These outcomes would conflict with Federal and State plans for endangered species recovery 
and would be widely considered unacceptable to agencies and other stakeholders.  
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75:25 Mix of Tidal:Managed Pond 
 
This alternative was one of the Preliminary Alternatives proposed in January 2005 (PWA and others 
2005c). Though it is possible that the ultimate habitat mix will be between the 50:50 and 90:10 bookends, 
and possibly at 75:25, this alternative does not need to be retained explicitly in the Final Alternatives. All 
habitat mixes between the bookends are already implicitly included in the range of potential project 
outcomes. 
 
Large-scale Sediment Import Alternative 
 
Large-scale sediment import to accelerate tidal marsh formation was eliminated from consideration 
because of limitations in the amount of clean fill that could feasibly and economically be supplied to the 
South Bay. However, restoration Alternatives B and C include the potential for importing limited 
amounts of sediment to create upland transition zones, construct levees, and raise the bottom elevations in 
a small subset of the ponds.   
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7.   ADAPTIVE MANAGEMENT  

 
Adaptive management will be integral to the phased implementation of the preferred alternative. 
Management decisions will be updated and adapted to changing conditions as new insight emerges 
regarding how restoration and management is actually achieving the project objectives.  This insight will 
be informed by periodic monitoring and specific adaptive management experiments, or ‘applied studies’, 
designed to reduce key uncertainties.  Through a continued process of monitoring, experimentation, and 
feeding new information into the decision-making process, adaptive management will influence the 
ultimate mix of tidal and managed pond habitat, and the time required to reach this endpoint. 
 
7.1 Overview of Adaptive Management 
 
Implementation of the later phases of the preferred alternative will be subject to adaptive management 
based on feedback from on-going monitoring efforts of earlier phases.  This feedback allows for 
management plans to be updated as lessons are learned from early phases and new insight emerges 
regarding the function of the South Bay ecosystem.  As a result of management plan updates, the ultimate 
mix of tidal and managed pond habitats will likely lie between the two bookends defined by Alternatives 
B and C.   
 
Adaptive management acknowledges that uncertainties exist and provides a framework for adjusting 
management decisions as key uncertainties are resolved and understanding of the cause-and-effect 
linkages between management actions and the physical and biological response of the system are more 
fully understood.  As depicted in Figure 6, the adaptive management processes consist of the following 
steps: 
 

• Establish project goals and objectives based on the most up-to-date understanding and problem 
definition; 

• Develop conceptual models that describe the cause-and-effect linkages between management 
actions and achievement of the project objectives; 

• Identify key uncertainties and develop testable hypotheses that form the basis for experimental 
designs; 

• Plan large-scale restoration, including project phasing and habitat mix, and design adaptive 
management experiments to test specific hypotheses; 

• Implement phased restoration and adaptive management experiments, and monitor physical and 
biological indicators to track performance; and 

• Assess monitoring information, review project goals/objectives, update conceptual models based 
on improved understanding of ecosystem function, and integrate new understanding into future 
decision making. 

 
The Adaptive Management Plan currently being developed will provide a more detailed discussion of 
adaptive management (Trulio and Clark 2005).  As described below, key uncertainties identified in the 
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draft Adaptive Management Plan have been integrated into the implementation process, and experimental 
designs have been identified within the proposed Phase 1 actions to provide early feedback on the success 
of various management actions.      
 
The draft Adaptive Management Plan includes a description of an institutional structure to carry out 
adaptive management.  Its key element is a feedback loop between information generation (science) and 
decision making (management) while keeping the public informed and involved in the overall process.  
This institutional structure will be refined in the coming months to fit the needs of the Project and ensure 
successful implementation of adaptive management. 
 
7.2 How Adaptive Management Informs the Ultimate Tidal and Managed Pond Habitat Mix  

(or The Adaptive Management Staircase) 
 
Adaptive management is an integral part of the implementation process and will guide selection of the 
ultimate mix of habitats within the bookends defined by Alternatives B and C.  Since the restoration plan 
will be implemented over many years, on the order of decades, later phases will be subject to adaptive 
management based on lessons learned from earlier actions.   
 
Figure 7 provides a schematic for understanding the role of adaptive management in selecting the ultimate 
mix of tidal and managed pond habitat. On the left axis is the ratio of tidal to managed pond habitat area; 
on the bottom axis is time. At each phase, the project will assess progress toward the project objectives 
and decide whether or not to continue along the trajectory, or “staircase,” of additional tidal restoration. 
For example, the project may decide to temporarily halt additional tidal restoration in order to perform 
additional experiments or studies to increase the level of certainty that the project objectives will be 
achieved. Based on the results of these analyses, the project may decide to continue up the staircase or to 
halt additional tidal restoration. The trajectory of Alternative A (No Action) occurs with no planned tidal 
restoration other than that included in the ISP, but with large areas (approximately 4,800 acres shown in 
Figure 1) converting to tidal habitat through uncontrolled breaching.  Alternative B follows the staircase 
to a 50:50 mix of tidal and managed pond habitat, and then maintains this habitat mix throughout the 50-
year planning horizon.  Alternative C follows the trajectory to the top of the staircase, a 90:10 ratio of 
tidal to managed pond habitat.  
 
The staircase approach, when coupled with adaptive management decisions, allows for a range of 
outcomes between Alternatives B and C.  Note that even if the project results in a 90:10 ratio of tidal to 
managed pond habitat, adaptive management provides for the possibility that the exact distribution of 
managed ponds may be different than that shown in Alternative C.  Alternatives B and C have been 
formulated to maintain consistency with respect to tidal restoration and management on a pond-by-pond 
basis as restoration continues along the staircase.  This allows tidal restoration to progress adaptively 
without costly re-configuration of flood management and public access features that were implemented 
during early phases.  It is possible, however, that some reconfigured ponds may be converted to tidal 
habitat during later phases if the costs (e.g., continued operations, replacement of hydraulic structures that 
have served their useful life) outweigh the habitat benefits at that time. 
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7.3 Key Uncertainties for Project Implementation 
 
Adaptive management will be used to inform a range of planning and design decisions.  In addition to 
informing the tidal habitat and managed pond habitat mix, adaptive management will inform the nature of 
habitat restoration, flood management, and public access features. The draft Adaptive Management Plan 
(Trulio and Clark 2005) has identified the following preliminary list of key uncertainties: 
 

• How will bird use be affected by the changing habitat (reduced salt pond) area? 
• Will sediment availability limit marsh development without adversely affecting mudflat habitat? 
• How can actions be configured to maximize benefits to non-avian species? 
• How can the methylation of mercury and mobilization of methylmercury into the food web be 

managed effectively? 
• Can invasive and nuisance species be effectively controlled? 
• How will social dynamics affect future restoration actions? 
• How will large-scale factors, such as conditions on the Pacific flyway and global sea level rise, 

affect the ability to meet the project objectives? 
 
In addition, adaptive management is expected to provide key information related to public access.  As 
mentioned above, trail access is considered to be less compatible with tidal habitat restoration than with 
managed pond restoration because of the sensitive nature of endangered species associated with tidal 
habitats. Consequently, the proposed trails tend to be adjacent to managed ponds. Compatibility between 
trail access and different types of adjacent habitats will be the subject of adaptive management studies. 
Information from these studies may result in changes to public access as the project is implemented.  
 
Figure 8 provides an example of how adaptive management can be used to address uncertainties 
associated with how bird use may be affected by the changing habitat distribution and whether it is 
possible to achieve project objectives with the tidal habitat emphasis bookend.  As tidal restoration occurs 
and the area of salt pond habitat is reduced, monitoring and modeling will provide information on the 
populations of breeding pond-associated birds, for example.  If bird monitoring and modeling (e.g., South 
Bay bird use modeling by PRBO Conservation Science (H. T. Harvey & Associates and PRBO 
Conservation Science in progress)) suggest that reconfigured ponds are able to sufficiently increase the 
density of breeding birds as successive ponds are restored to tidal action, then further tidal restoration 
would continue.  However, if monitoring and modeling suggest that reconfigured ponds do not lead to a 
significant increase in bird densities, further tidal restoration would be delayed until different 
management tools could be tested to increase the effectiveness of pond reconfiguration.  If changes to 
pond management do not increase bird densities and monitoring indicates that birds are leaving the 
system instead of relocating to other habitat within the South Bay, then the existing ponds would be 
maintained and no further breaching would occur. 
 
7.4 Management Actions Affected by Adaptive Management (the “Tool Box”) 
 
Each of the key uncertainties identified above will be translated into one or more hypotheses that can be 
tested by specific adaptive management experiments or targeted research studies.  Results of these 
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experiments would trigger different management actions, depending on whether or not a particular 
hypothesis was confirmed or refuted.  In general, there are three types of adaptive management decisions:  
 

• “Irreversible” decisions, not subject to adaptive management once implemented due to physical 
or economic constraints.  Examples of irreversible decisions include where to place the 
combination of levee alignments, infrastructure, and certain public access facilities.  Additionally, 
marsh/transitional habitats located during earlier project phases are expected to be irreversible.   

•  “Implemented” decisions subject to adaptive management. These types of decisions include early 
(previous) restoration or management actions that can be modified and/or adjusted after 
implementation. Examples of implemented decisions include pond water and salinity 
management plans, minor modifications to managed pond cell grading and trail alignments, and 
non-structural public-access/ recreation features.  Levee breaches may possibly be subject to 
adaptive management modifications once implemented if conditions warrant. 

•  “Future” decisions subject to adaptive management. Restoration and management actions that 
have not yet been implemented can be modified and/or adjusted prior to implementation.  
Adaptive management allows these plans to be updated based on new information and lessons 
learned from earlier phases.  Examples of future decision that are subject to adaptive management 
are: the extent of tidal versus managed pond habitats needed to achieve the objectives; 
modifications to which ponds may be managed or tidal; and locations and types of public access 
and recreation features based on how people and wildlife are responding to existing facilities. 

 
Since implemented and future decisions are subject to modifications, a range of pre-planned management 
actions from a ‘tool box’ can be applied depending on the results of adaptive management experiments.  
For example, if restoration of tidal habitats results in unacceptable adverse effects on existing mudflat 
habitat due to changes in the sediment dynamics of the South Bay, the ‘tool box’ may include 
modifications of both implemented and future decisions.  In this example, water depths of existing 
managed ponds may be modified to offset loss of outboard mudflat; or managers may decide to stop 
maintenance of bayfront levees and allow wind waves from the Bay to convert tidal marsh to unvegetated 
mudflats.  Changes to future decisions could include limiting tidal restoration to areas with surplus 
sediment supplies, near stream mouths or other areas where intertidal habitats are not shown to suffer 
deterioration from pond breaches. 
 
7.5 Time Frame for Adaptive Management Learning 
 
In order to inform future phases of the preferred alternative, adaptive management plans need to consider 
the time required for experiments and targeted research to generate useful information.  In some cases, the 
time required for a measurable response may be on the order of one or two years (e.g., bird densities in 
reconfigured ponds).  In other instances, decades may pass before useful information can be gleaned from 
experiments or previous restoration actions (e.g., vegetation establishment in subsided ponds).  Therefore, 
it is crucial to prioritize the most critical uncertainties and design experiments that can be accommodated 
within the Phase 1 actions (see Section 9.3).  Additionally, ISP actions and existing restoration projects in 
the South Bay and elsewhere provide even earlier opportunities to resolve key uncertainties.         
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8.  RESPONSE TO EVALUATION CRITERIA 

 
Technical ratings were developed to assess how well the alternatives respond to the project goals and 
objectives presented in Section 3. The project objectives provide broad categories of desired project 
benefits. In order to make these broad objectives usable for evaluating alternatives and developing 
technical ratings, each objective was further described using a set of evaluation criteria and metrics (PWA 
and others 2004a).  Technical ratings were then developed for each evaluation criteria, using the metrics, 
technical analyses, and professional judgment as the basis for determining the ratings. The ratings provide 
a consistent means of comparing alternatives and identifying tradeoffs between project objectives, 
providing some degree of insight and understanding to inform decision-making. The ratings themselves 
do not dictate the selected alternative.   
 
8.1 Intent of the Technical Ratings 
 
The intent of the ratings is to provide an early comparison of alternatives, reveal uncertainties for adaptive 
management, provide insight into impact analysis for the EIS/R, and most importantly, to confirm that the 
bookends (Alternative B: Managed Pond Emphasis and Alternative C: Tidal Emphasis) are appropriate. 
Note that because the ratings represent an early comparison, the ratings are not intended to be definitive 
representations of project performance. It is also important to note that the ratings are not intended to be 
used directly for NEPA/CEQA impact assessment. The impact assessment will be based on consideration 
of additional detailed information and analyses, and additional factors.  
 
8.2 Rating Methods 
 
The original evaluation criteria and metrics presented in the ADF were developed at an early stage in the 
planning process; therefore some modification was necessary during the technical rating process. It was 
originally intended that the evaluation criteria be used as a flexible tool, to be refined as necessary for 
application at various stages of the Project. A condensed set of evaluation criteria was therefore used in 
the rating process, based on what is useful relative to what is now known about the alternatives at the 
programmatic level. Not all evaluation criteria were considered applicable for the current technical rating 
process and some were recommended for deferment to the NEPA/CEQA impact analysis and/or detailed 
design phases of the project. For example, two evaluation factors were considered at a general level 
during alternatives formulation: Cost Effectiveness and Environmental Impact (PWA and others 2004a).  
Evaluation criteria have been developed for these factors (Appendix E), but detailed assessment has been 
deferred to the NEPA/CEQA analysis.   
 
Other evaluation criteria were revised through either combining evaluation criteria that tracked similarly, 
or splitting criteria where one or more identified metrics or species tracked in opposite directions. For 
example, the original evaluation criteria for 1) maintaining or enhancing the populations of shorebirds 
currently using intertidal habitat, and 2) enhancing habitat for intertidal invertebrate populations, 
respectively, are both associated with the area of mudflat habitat available in the South Bay and are 
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closely related. These evaluation criteria were therefore combined (see evaluation criterion 1C-1, 
Appendix E).  
 
On the other hand, the original evaluation criterion for maintaining or enhancing populations of waterfowl 
currently using the Bay was split into two separate evaluation criteria, one focused on diving ducks which 
are associated with the deeper managed ponds, intertidal and shallow subtidal habitats, and one focused 
on dabbling ducks which are associated with shallower habitats along the tidal marsh edge (see evaluation 
criteria 1C-3 and 1C-4, Appendix E). 
 
Additionally, some criteria were not applied because they did not distinguish meaningfully between the 
alternatives. For example, the original evaluation criterion for enhancing moist grassland habitat does not 
distinguish between alternatives because restoration of grassland habitat was not included in any of the 
alternatives. The full set of revised evaluation criteria used in the technical rating process is presented in 
Appendix E, along with the associated technical ratings and rationale.  
 
The following guidelines were used in preparing the technical ratings and rationale: 
  

• The alternatives are rated on a 9-point scale, with a 9 representing a high response (a good 
outcome), and a 1 representing a low response (a potentially undesirable outcome). The 
justification for each rating is provided in the rationale column. 

• The alternatives are rated at Year 50, relative to initial baseline conditions (see below). Because 
of this, ratings for the No Action Alternative (at Year 50) may deviate from the baseline rating. 

• The baseline is defined as initial conditions with ISP operations in place. The baseline rating for 
all evaluation criteria is a 5, with the exception of tidal-marsh-dependent endangered and 
special-status species. The criteria for these species use a baseline of 1.  

• Ratings with a high degree of uncertainty are highlighted in gray, and the uncertainties and 
assumptions are detailed in the rationale column. 

• The alternatives are rated at the landscape scale. 
 
The technical ratings and rationale were prepared by the PWA Team technical staff, with input from 
selected Science Team members, the PMT, the Regulatory Agency Group, and Stakeholders. 
 
8.3 Rating Results 
 
The full set of detailed technical ratings and rationale for each criterion are presented in Appendix F. 
Table 2 presents an example technical rating for evaluation criteria 1A-1: contribute to the recovery of the 
South Bay subspecies of the salt marsh harvest mouse. Because the salt marsh harvest mouse is a tidal-
marsh-dependant endangered species, the baseline for the technical ratings is a one, meaning baseline 
conditions are assumed to have a low response to the evaluation criteria. As explained in the Rationale 
column, an increase in tidal salt marsh is expected under the No Action Alternative at year 50, due in part 
to restoration of the Island Ponds (Ponds A19, A20 and A21), and due to uncontrolled breaching of levees 
that restores tidal action to some areas within the Project Area (see Figure 1, No Action Year 50). 
Therefore, the technical rating for Alternative A increases from a one to a three relative to the baseline. 
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Under Alternative B, conditions for the salt marsh harvest mouse improve to a five due to the increased 
extent of available tidal marsh and upland transition habitat for escape cover. Alternative C performs the 
best (rating an eight) for the salt marsh harvest mouse due to the larger extent of well-connected tidal 
marsh and upland transition habitat, and a nearly complete tidal marsh corridor. 
 
Table 2. Sample Technical Rating and Rationale 
Criteria 
Number 

Evaluation 
Criteria 

Response to Criteria Rationale 

  Alt A 
(No 

Action) 

Alt B 
(50:50) 

Alt C 
(90:10) 

 

1A-1 

Contribute to the 
recovery of the 
South Bay 
subspecies of the 
salt marsh 
harvest mouse 

3 5 8 

No Action:  Increase in tidal salt marsh due to 
sedimentation of South Bay, restoration of Island 
Ponds, and some uncontrolled breaching as levees 
erode. 
 
Alts B-C:  Ranked according to extent of large, 
connected salt marsh with upland escape cover.  
Alt B not ranked as high as Alt C due to poor 
connectivity between restored marshes and less 
upland transitional habitat  

 
The full set of technical ratings for each alternative is presented graphically in Figures 9 – 11 respectively, 
with the ratings with the highest degree of uncertainty highlighted in green. The ratings which respond 
best to the evaluation criteria plot near the outside of the circle on polar diagrams (in the seven to nine 
range), while the ratings which respond the least to the evaluation criteria plot near the center of the polar 
diagram (in the one to three range). Therefore, the diagram with the largest area interior of the ‘circle’ 
responds the best to the most evaluation criteria. It’s important to note that the polar diagrams treat each 
evaluation criterion as equal to all others – in effect, a form of 1:1 weighting as to their relative 
importance. For example, reducing the need for predator control is weighted equally with maintaining 
coastal and fluvial flood control. In actuality, people will place a higher value on meeting some criteria or 
project objectives relative to others. For example, some may place a higher value on meeting criteria or 
objectives associated with endangered species recovery efforts, or in meeting criteria associated with 
improving water quality. The intent of the polar diagrams is therefore not to measure the area within the 
circle – or in essence to sum the total technical ratings – but to evaluate, compare and contrast how well 
the alternatives respond to the evaluation criteria in general.  
 
An evaluation of Figures 9 – 11 leads to several key findings with respect to how well the alternatives 
rate. Both restoration alternatives (Alternatives B and C) perform substantially better than the No Action 
Alternative (Alternative A) overall. The habitat tradeoffs between tidal marsh and managed ponds is 
reflected in the ratings for Alternatives B and C, with Alternative B performing better for managed pond 
species, and Alternative C performing better for tidal-marsh dependent species. Both restorations perform 
well for flood management, due to the inboard levee which provides coastal flood protection, and the tidal 
corridors along the majority of the major tributaries and sloughs which enhance fluvial flood conveyance. 
Both restoration alternatives also perform well with respect to public access and restoration, due to the 
completion of the Bay Trail and the inclusion of a variety of high quality land-based and water-based 
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public access and recreation opportunities. Both restoration alternatives also perform better than the No 
Action Alternative with respect to water quality. 
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9.  PHASE 1 ACTIONS  

 
The restoration plan will be implemented in a series of phases over many years, on the order of several 
decades.  It is anticipated that each pond will be managed in a manner similar to the ISP until its 
implementation phase. The initial phases, including Phase 1, will include a range of habitat types – tidal 
habitat, enhanced managed ponds, and reconfigured managed ponds – as early experiments for adaptive 
management (see Section 7).  Each phase will have its own project-level NEPA/CEQA impact analysis. 
Phase 1 actions will be evaluated in the joint programmatic- and project-level EIS/R estimated for release 
in draft form in the fall of 2006. Subsequent phases will tier off the programmatic-level assessment in the 
fall 2006 EIS/R document.  
 
The phasing of tidal- and managed-pond restoration will begin with areas that are the most feasible and/or 
have the highest certainty of achieving the project objectives. A more complete set of Phase 1 selection 
criteria is presented below, along with the proposed set of Phase 1 actions. The ultimate progression of 
future restoration phases, including the total number of phases for implementation, will need to consider 
many factors, such as maintaining consistency with anticipated future phases, and mitigating for impacts 
as early as possible (preferably before they occur), for example creating a tidal marsh corridor before 
existing marsh is lost through tidal scour. Currently, Phase 2 is anticipated to be associated with the first 
interim feasibility study to be completed as part of the Shoreline Study.  This first area for the Shoreline 
Study is referred to as the Alviso Ponds and Santa Clara County area. It includes the entire Alviso pond 
complex plus the area between this complex and San Francisquito Creek, including the Palo Alto Flood 
Basin. Future phases are also likely to be associated with additional interim feasibility studies associated 
with the Shoreline Study, as well as restoration and adaptive management actions associated with the 
restoration plan. The SBSP Restoration Project and Shoreline Study planning efforts are being closely 
coordinated.  
 
9.1 Phase 1 Selection Criteria 
 
The proposed Phase 1 actions have been selected based on the following criteria: 
 

• Available funding  
• Likelihood of success 
• Ease of implementation 
• Visibility and accessibility 
• Opportunities for adaptive management and applied studies 
• Value in building support for the project 
• Certainty of investment 

 
9.2 Phase 1 Actions 
 
Each restoration alternative includes a common set of proposed Phase 1 actions (Figure 4). The Phase 1 
actions consist of tidal-habitat restoration and pond management in each of the three pond complexes, 
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plus improvements in public access.  The habitat actions collectively cover approximately 2800 acres.  
The following set of Phase 1 actions have been proposed, and are consistent with implementation of both 
Alternatives B and C: 
 

• Pond A6 (Knapp Tract): Tidal-habitat restoration. 

• Pond A8: Reversible tidal-habitat restoration. Pond A8 will be restored to muted-tidal or tidal 
action in a reversible manner as an adaptive management experiment in order to a) assess scour in 
Alviso slough and b) assess potential impacts associated with mercury methylization in the pond 
and/or mercury mobilization in Alviso Slough. Restoration of Pond A8 will be done in close 
cooperation with the Santa Clara Valley Water District.  

• Pond A16: Reconfigured managed pond. The pond will be reconfigured to include shallowly 
flooded cells with isolated islands and furrowed areas in order to target specific bird species such 
as Snowy Plovers, American Avocets, Black-necked Stilts, terns, and foraging shorebirds (Figure 
12 shows an example of pond reconfiguration for Pond A16).  

• Ponds E12 and E13: Reconfigured managed pond. The pond will be reconfigured to provide a 
gradient of salinities and water depths for specific bird species.  While some islands will be 
created to provide nesting habitat for Snowy Plovers, American Avocets, and Black-necked Stilts, 
management will focus on maintaining suitable depths for foraging migratory shorebirds and 
other birds, such as Eared Grebes and Bonaparte’s Gulls, that are associated with higher-salinity 
ponds.  The inclusion of Ponds E12 and E13 as a Phase 1 action is pending further analysis 
regarding the feasibility of water circulation though hydraulic manipulations with minimal 
pumping requirements. If Ponds E12 and E13 are determined to be unsuitable as a Phase 1 action, 
Pond E6A will be evaluated as a Phase 1 action.  

• Ponds E10 and E11: Enhanced managed pond. Once the bayside water control structure in Pond 
E10 is replaced, water levels will be managed for specific bird species such as diving ducks, 
nesting and foraging terns, and foraging American White Pelicans and Double-crested 
Cormorants. Water levels will be managed and monitored as applied studies to inform adaptive 
management decisions. 

• Ponds E9 and E8A: Tidal-habitat restoration. Tidal restoration at Ponds E9 and E8A will be 
done in close cooperation with Alameda County Flood Control and Water Conservation District. 

• Pond SF2: Tidal-habitat restoration along the bayward edge to provide a tidal-marsh corridor 
connection under the Dumbarton Bridge, coupled with a reconfigured pond. 

• Viewing Opportunity and Interpretive display at Bayfront Park in partnership with the City of 
Menlo Park adjacent to and overlooking the Ravenswood Complex.  

• Bay Trail spine from Sunnyvale to Stevens Creek in the Alviso Complex. 

• Viewing Opportunity and Interpretive display in partnership with the City of San Jose 
adjacent to and overlooking Pond A8.  

• Seasonal trails around managed ponds in the Eden Landing Complex. Trails associated with 
Ponds E12 and E13 will be constructed for seasonal access during non-breeding seasons. 
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10.  NEXT STEPS 

 
The next steps through 2006 include performing NEPA/CEQA impact assessments of the final 
alternatives and Phase 1 actions, and preparation of the EIS/R. Appendix E lists the analysis methods to 
be used to analyze project benefits and impacts associated with the project objectives and evaluation 
criteria. The primary assessments include: the South Bay Geomorphic Assessment, South Bay Bird Use 
Assessment, hydrodynamic modeling, hydraulic geometry analyses, fluvial flood modeling, coastal flood 
analysis, nutrient and contaminant analyses, groundwater analysis, and cost estimating. Each of the 
assessments will be documented as a technical appendix to the EIS/R. It is anticipated that the final 
alternatives will be further refined as a result of NEPA/CEQA impact assessments. 
 
Additional steps occurring in 2006 include more detailed specifications of the Phase 1 actions, and 
refinements to the Adaptive Management Plan and Phase 1 adaptive management experiments in 
coordination with the lead scientist and the Science Team. The Adaptive Management Plan is also 
anticipated to be a technical appendix to the EIS/R.  
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Source files for this report are located at PWA:   
P:\Projects\1750_South_Bay_Salt_Ponds\Task01_Alts_Devt\Alternatives\Final_Alts_Report\Final.Report.01.
31.06\Final_Alts_Rpt_Fnl.doc 
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