
SALTON SEA SPECIES CONSERVATION HABITAT PROJECT 
DRAFT IMPLEMENTATION PLAN  

The Salton Sea Species Conservation Habitat (SCH) Project will compensate for some of 
the fish and wildlife habitat that is being lost as the Salton Sea recedes and becomes more 
saline.  SCH would comprise about 2,400 acres of created habitat configured in a series of 
interconnected shallow ponds.  The habitat ponds would be constructed on the playa (sea 
bed) exposed as the Salton Sea recedes. 

Preliminary findings from a U.S. Geological Survey, Salton Sea Science Office (USGS) pilot 
project and habitat ponds developed by the Torres-Martinez Desert Cahuilla Indian Tribe 
demonstrate that creation of shallow ponds can provide habitat for the fish and wildlife that 
are dependent on the Salton Sea.  The SCH Project will further develop and expand upon 
these initial efforts by creating a series of interconnected shallow ponds with the primary 
goals to: 

1) Provide protection for the fish and wildlife species dependent on the Salton Sea; and 
2) Develop and refine information needed to successfully manage the SCH Project 

habitat through an adaptive management process.  

This document describes the rationale and concept for the SCH Project, and provides a 
strategy for implementation.  Included in this document are discussions of 1) the purpose of 
SCH; 2) background information; 3) the approach for developing SCH (including conceptual 
plan, design considerations, and potential issues that need to be addressed); and 4) the 
management structure responsible for the development and management of SCH.  
Information in this document will focus and guide the development of SCH and provide 
stakeholders and the public sufficient information to understand the purpose and provide 
meaningful input into planning and implementation of the project.  The concepts and details 
described herein will be refined through the special studies, engineering and design, and 
environmental compliance processes that are now underway. 

Purpose of Species Conservation Habitat  
The SCH Project is being developed as a conservation measure for the protection of the fish 
and wildlife species dependent on the Salton Sea in accordance with Fish and Game Code, 
Section 2932.  As the sea recedes and becomes more saline, fish species will not be able to 
survive.  Simultaneously, the fish-eating birds, including several species of special concern, 
will lose their forage base and begin to disappear.  As the sea continues to become more 
saline, current invertebrate species will be replaced by species tolerant of hyper-saline 
environments (e.g., brine flies and brine shrimp).   
 
The SCH Project would provide habitat for both fish and invertebrate species, which in turn 
would provide forage for the numerous bird species dependent on the Salton Sea 
ecosystem.  Salinity would be managed to support various assemblages of invertebrates 
and fish to diversify the prey base for as wide a variety of bird species as possible.  
Representative bird species that prefer to forage for invertebrates in open water and that 
could be supported by the SCH Project include ruddy duck, eared grebe, bufflehead, and 
common goldeneye; birds that forage for invertebrates along the shoreline and that could be 
supported by the project include species such as black-necked stilt, snowy plover, American 
avocet, black-bellied plover, ruddy turnstone, and western sandpiper.  Birds that would be 
expected to forage for fish in the open water areas of SCH include American white pelican, 
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brown pelican, and double-crested cormorant, while birds that forage for fish in shallow 
shoreline areas would include species such as black skimmer, Caspian tern, Forster’s tern, 
and great blue heron.  
 
In addition to providing foraging opportunities, SCH would provide a variety of habitat 
features that support various bird species.  Open water and shoreline habitat would provide 
forage, loafing, and nesting areas for birds.  Habitat diversity would enhance foraging, 
nesting, loafing, and roosting opportunities through development of areas with deeper water, 
islands, snags, and various other artificial or imported substrates, such as rock to enhance 
production of certain invertebrate prey (e.g., barnacles). 
 
The SCH Project is being developed as a proof-of-concept project with construction planned 
beginning in late 2011.  SCH would be constructed in phases as suitable areas became 
exposed. Monitoring and evaluation would commence upon completion of the ponds in the 
first year and would continue thereafter.  The phased development of SCH as the sea 
gradually recedes would offset some of the impacts to fish and wildlife species from the 
degrading Salton Sea ecosystem.  In addition, development of SCH would have air quality 
benefits by covering exposed playa with water, thus preventing emissions of particulates 
from the playa into the air.  Preliminary evaluation of the shoreline areas potentially available 
for development of SCH in the next few years indicates that about 2,400 acres of SCH could 
be developed at one or several sites.  This project, although only sufficient to replace a 
portion of the habitat values lost as the Salton Sea recedes and becomes more saline, 
would provide information necessary for the future design and management of additional 
habitat if funds become available, there is certainty that large-scale creation of habitat can 
be successfully managed to achieve long term benefits, and the Legislature authorizes such 
action.   
 
A monitoring and adaptive management plan would be implemented to monitor and 
evaluate biological and water quality parameters, habitat function, and engineering 
performance of the SCH Project.  Information obtained from monitoring and evaluation 
would be used to refine the engineering design, wildlife management criteria, and adaptive 
strategies for continued development of the SCH Project.  Adaptive and flexible strategies 
would reduce the risks and uncertainties associated with operating larger complexes and 
facilitate managing or mitigating observed issues and problems. 
 
Background 

Salton Sea – The Salton Sea, located in southern Riverside and northern Imperial counties 
in southern California, is California’s largest lake.  Though large seas have cyclically formed 
and dried over historic time in the basin due to natural flooding from the Colorado River, the 
current Salton Sea was formed when Colorado River flood water breached an irrigation 
canal being constructed in the Imperial Valley in 1905 and flowed into the Salton Sink. The 
sea has since been maintained by irrigation runoff in the Imperial and Coachella valleys and 
local rivers.  Since the sea is a terminal lake, increasingly concentrated salts have resulted 
in a salinity that is currently greater than that of the ocean.  The increasing salinity and other 
water quality, including temperature and eutrophication and related anoxia and algal 
productivity, issues are adversely influencing the fish and wildlife resources of the sea. 
 
The Salton Sea functions as both a sump for agricultural runoff and an important wildlife 
area.  The Imperial Valley has over 500,000 acres of farmland under cultivation that are 
irrigated with water from the Colorado River, while about 70,000 acres are farmed in the 
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Coachella Valley.  Though only existing for about 100 years, the Salton Sea has become an 
extremely critical resource for many species of resident and migratory birds, including 
several species of special concern, due to widespread loss of wetland habitat in the United 
States and Mexico.  Until recently, the sea also supported a robust marine sport fishery that 
included orangemouth corvina, gulf croaker, and sargo.  Increasing salinity has eliminated 
the marine fishery, leaving only the euryhaline tilapia to provide sport fishing.  Tilapia and 
several smaller non-sport fish species inhabiting the Salton Sea ecosystem, of which only 
the endangered desert pupfish is native, currently sustain a number of bird species.  
  
Declining inflows in future years from various factors will result in ecosystem collapse of the 
Salton Sea due to increasing salinity and other water quality issues, such as temperature, 
eutrophication and related anoxia and algal productivity.  The pileworm, a primary 
component of the Salton Sea food web, will likely be impacted when the salinity exceeds 50 
ppt (DWR and DFG 2006).  Tilapia, which is presently the primary forage species for 
piscivorous birds at the Salton Sea, may be eliminated when salinity exceeds 60 ppt.  
Salinity in 2008 reached 50 ppt (Jack Crayon, DFG, pers. comm.), and could exceed 60 ppt 
as early as 2018.  Tilapia could likely continue to persist in lower salinity areas where the 
rivers, creeks, and agricultural drains enter the Salton Sea.  However, the loss of fish 
populations from the open water area would significantly reduce and possibly eliminate use 
of the Salton Sea by fish-eating birds, such as pelicans, double-crested cormorants, and 
black skimmers by the early 2020s.  Some of these birds could use the areas where the 
rivers, creeks, and drains enter the Salton Sea if fish continue to persist in these locations.  
In addition, the relative abundance of bird species that forage on invertebrates likely would 
change over time with increases in salinity and resultant changes in the invertebrate 
community. 
 
Legislation – Contributing to declining inflows to the Salton Sea in the future is the 
Quantification Settlement Agreement (QSA).  California historically used more than its 
normal year apportionment of Colorado River water, obtaining the excess from water 
apportioned to Arizona and Nevada but not used by those states, and by water designated 
as surplus by the Secretary of the Interior.  The amount of unused apportionment that 
previously was available to California has diminished, however, and is unlikely to be 
available in the future.  After prolonged negotiations between the federal government and 
the California water districts that have entitlements to Colorado River water, a series of 
agreements, collectively known as the QSA, were made between the federal government, 
State of California, Imperial Irrigation District (IID), Metropolitan Water District of Southern 
California, and Coachella Valley Water District (CVWD) in October 2003.  The QSA imposes 
water conservation measures within the IID service area to allow the transfer of this water 
elsewhere, which reduces the volume of agricultural runoff that constitutes the Sea's chief 
source of water.  IID is required to provide conserved water to the sea to mitigate the effects 
of the transfer on salinity until 2017.  After 2017, however, the salinity of the sea is expected 
to exceed the tolerance limit for fish even without the QSA, and thus mitigation for effects to 
salinity from the QSA ceases at that time.  Reduction of inflows to the sea from other factors, 
such as water recycling in Mexico, is contributing to current increases in salinity and a 
declining sea elevation.  The reduction in water to the sea after 2017 due to the QSA will 
further increase salinity and cause the shoreline to recede, resulting in loss of the fishery, 
exposure of soils to wind erosion, and bird declines due to poor water quality and loss of 
food. 
 
Legislation enacted in 2003 to implement the QSA stated the Legislature’s intent that the 
State of California undertake the restoration of the Salton Sea ecosystem.  As required by 
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the legislation, the Secretary for Resources presented an ecosystem restoration plan to the 
Legislature in May 2007, which identified a Preferred Alternative.  The Preferred Alternative 
includes a marine sea in the northern portion of the present Salton Sea, brine sinks, air 
quality management facilities, and shallow saline habitats termed Saline Habitat Complex 
and Early Start Habitat on the sea bed.  The Legislature has not yet approved or provided 
funding of an alternative for restoration of the Salton Sea ecosystem. 
 
The implementing legislation also established the Salton Sea Restoration Fund (California 
Fish and Game Code Section 2932).  The fund is administered by the Director of the 
Department of Fish and Game (DFG).  Money deposited in the fund shall be expended, 
upon appropriation by the Legislature, for, amongst other activities, the “implementation of 
conservation measures necessary to protect the fish and wildlife species dependent on the 
Salton Sea, including adaptive management measurements pursuant to Section 2081.7.  
These conservation measures shall be limited to the Salton Sea and lower Colorado River 
ecosystems, including the Colorado River Delta.”   Section 2081.7 of the Fish and Game 
Code authorizes the take of species resulting from impacts attributable to implementation of 
the QSA on the salinity, elevation, shoreline habitat, or water quality of the Salton Sea, as 
long as the take authorization provides for the development and implementation of an 
adaptive management process that substantially contributes to the long-term conservation 
of the species.  Preparation and implementation of the adaptive management program is the 
responsibility of DFG.  Development of SCH is being undertaken in compliance with these 
sections of the Fish and Game Code, as well as DFG’s broader public trust responsibilities 
for management, conservation, and protection of fish and wildlife. 

Genesis of the SCH Project – Several reports have suggested the use of constructed 
habitat to replace habitat that will be lost as the salinity continues to increase and the 
surface water elevation decreases in the Salton Sea.  In addition, some current projects at 
the Salton Sea have developed shallow water habitats that provide at least some of the 
habitat benefits of the Salton Sea.  The concept of SCH evolved from the ideas and 
concepts in these reports and projects. 

 Salton Sea Restoration Program – The Programmatic Environmental Impact Report 
(PEIR) for the Salton Sea Ecosystem Restoration Program (DWR and DFG 2006) identified 
the need for shallow saline habitat to replace habitat values that would be lost as the Salton 
Sea became more saline and receded due to reduced inflows.  The saline habitat would be 
created by mixing sea water with drain water, which was suggested as a possible means to 
help reduce the selenium concentrations in the drain water to be used as the water supply.  
The shallow habitat was termed Saline Habitat Complex and Early Start Habitat.  These 
shallow water complexes are part of the Preferred Alternative that was presented to the 
Legislature in May of 2007.  However, the Legislature has not taken any action to approve 
or provide funding for any alternative for restoration of the Salton Sea ecosystem. 

Early Start Habitat was defined as a temporary feature consisting of 2,000 acres of pond 
habitat constructed between elevations -228 to -232 feet mean sea level (msl) along the 
southern shoreline where the flat slope of the sea bed would provide a large area for the 
shallow water cells.  Agricultural drains in this area could provide a stable source of inflows 
into the Early Start Habitat.  Saline water from the Sea would be mixed with fresher water 
from the drains to provide salinity between 20 to 60 ppt.  The 2,000 acres of habitat would 
be divided into cells with dikes constructed from excavated sea bed materials.  Average 
water depths within each cell would be less than 4 feet.  The PEIR assumed that the Early 
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Start Habitat could be implemented before 2011, following approval of the Preferred 
Alternative by the Legislature, if easements or deeds could be acquired. 

Saline Habitat Complex (SHC) would be permanent habitat ranging in acreage from 38,000 
acres for Alternative 1 to 75,000 acres for Alternative 2 of the PEIR.  The Preferred 
Alternative identified 62,000 acres of SHC.  Each pond in the complex would be 1,000 acres 
in size, with salinity in the ponds ranging from 20 to 200 ppt.  Water depth would be up to 4 
feet deep, with deeper holes up to 15 feet deep. 

 USBR Restoration of the Salton Sea – Shortly after release of the PEIR, the 
Department of the Interior, Bureau of Reclamation (Reclamation) released the report entitled 
Restoration of the Salton Sea (USBR 2007).  Reclamation identified a Progressive Habitat 
Development Alternative as a recommended future course of action by the federal 
government for potentially restoring historical wildlife values at the sea.  This alternative 
would provide a successive and phased approach to developing habitat.  Each phase could 
include between 200 and 500 acres of saline habitat complex, with engineering designs and 
wildlife management criteria and strategies derived from a previous phase.  There would be 
continuous detailed evaluations concerning water quality, habitat values and use, biologic 
issues, and engineering performance.  The information obtained would be used to refine the 
design and adaptive strategies for the next phase of complexes.  The adaptive and flexible 
strategies would reduce risks and uncertainties associated with operating larger complexes.  
Actual habitat values would be determined through continuous observations and study, 
while habitat areas could continue to be added up to what is determined to be historic 
values at the Salton Sea.   

The maximum build-out of habitat acreage would be dependent upon the success of 
developing adaptive and flexible strategies for managing or mitigating observed problems, 
risks, and uncertainties.  This phased approach would allow for studying adaptations of 
embankment and water conveyance designs and construction methods to determine the 
most cost-effective methods.  Each phase of design and construction would rely on lessons 
learned from previous phases.  The federal government also has not taken any action for 
proceeding with any restoration option. 

 USGS Shallow Habitat Project - The USGS and Reclamation developed the Shallow 
Habitat Project at the south end of the Salton Sea in 2006.  Objectives of the study were to 
evaluate: a) avian use and species diversity; b) nesting success and post-hatch survival of 
black-necked stilts; c) risk of reproductive impairment associated with egg selenium 
concentrations; d) water, sediments, and aquatic invertebrate response to blended water; 
and e) construction techniques and the durability of levees and islands. The 100 acre project 
is divided into four 25-acre ponds that are less than 2 feet deep.  Water pumped from the 
Salton Sea is mixed with water from the Alamo River in an attempt to maintain salinities in 
the series of ponds between 20 and 60 ppt.  Extensive monitoring has been conducted to 
determine pond colonization by phytoplankton and invertebrates, bird use, and water quality.  
The ponds have attracted a number of bird species that feed on the invertebrates and fish 
produced in the ponds.  A key product from the study is an ecological risk assessment of 
adverse affects on avian populations inhabiting the Shallow Habitat Project.  Results from 
the study are available (Miles et al. 2009). 

 Torres-Martinez Ponds – The Torres-Martinez Tribe has constructed a series of 
shallow freshwater habitat ponds at the north end of the Salton Sea using flow from the 
Whitewater River.  The purpose of the initial ponds was to treat river water to remove 
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contaminants, such as fertilizers, pesticides, and bacteria.  The 85 acres of freshwater 
ponds have been successful in creating habitat used by a wide variety of wildlife, including 
over 130 bird species, due in large part to the presence of robust fish populations that have 
developed in the ponds.  The ponds provide additional opportunity to obtain information 
about wetland design and implementation at the Salton Sea.  Additional ponds are being 
planned that should continue to provide additional habitat for a wide variety of bird and other 
wildlife species. 

 Relationship of the SCH Project to other Projects - Although the Shallow Habitat 
Project and the ponds developed by the Torres-Martinez Tribe provide habitat for fish and 
wildlife, the limited acreages are not sufficient to offset the many thousands of acres of 
habitat expected to be lost over the next few years as the Salton Sea ecosystem degrades.  
As such, the SCH Project is needed to achieve larger–scale, long-term habitat benefits that 
can offset some of the anticipated habitat losses that will soon occur at the Salton Sea.  In 
addition, creation of SCH ponds would provide an opportunity to address numerous issues 
and uncertainties at the proof-of-concept scale.  

The concept for the SCH Project draws on the concepts contained in the PEIR for Saline 
Habitat Complex, Reclamation’s Progressive Habitat Development Alternative, the 
USGS/Reclamation Shallow Habitat Project, and the Torres Martinez ponds  The purpose of 
the SCH Project is to provide some of the “conservation measures” needed to replace 
declining fish and wildlife habitat at the Salton Sea.  Considering the success of existing 
smaller projects, it is reasonable to expect that the larger SCH Project would provide 
suitable habitat for invertebrates, fish, and birds, especially since a more varied and robust 
set of habitat features would be incorporated in the design. 
 
Approach to Developing the Species Conservation Habitat Project 

The approach to developing the SCH Project includes: 1) development of a conceptual plan 
that includes a description of the SCH project, general construction methods, and initial 
areas available for development; 2) design considerations; and 3) identification of issues 
potentially associated with development and operation. 

A variety of activities will need to be undertaken to address engineering and environmental 
considerations for the SCH Project, including 1) reconnaissance and preliminary design to 
determine potential sites, configurations, and other requirements to be incorporated in the 
conceptual plan; 2) preparation of environmental documentation in compliance with the 
California Environmental Quality Act (CEQA) and National Environmental Policy Act 
(NEPA); 3) compliance with regulatory requirements and obtaining permits; 4) identification 
of potential options to fund construction, operation, and monitoring; 5) preparation of a 
management plan that includes considerations for operations, management, monitoring and 
adaptive management, and scientific study; 6) final design and specifications for facilities 
including cost estimates, construction schedule, and permits; 7) access to lands through 
easements, purchase, or other means; and 7) development and letting of contracts for 
construction. 
 
Conceptual Plan – The Conceptual Plan includes a general description of the SCH 
Project, general construction methods, and assumptions about initial areas available for 
project siting.  These concepts will likely continue to evolve as information is developed in 
the reconnaissance investigation, preliminary design phases, and through the environmental 
review process, during which constraints for various locations at the Salton Sea will be 
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identified and specific design criteria will be developed.  In addition, analysis of monitoring 
data after the first phase of ponds has been developed may also lead to modifications of 
assumptions, construction, and operation of SCH ponds.  
 
While being developed to provide habitat for species dependent on the Salton Sea, the SCH 
Project would also function as a proof-of-concept project to address numerous issues and 
uncertainties related to habitat functioning, fisheries, water quality, and other issues.  The 
created ponds would be managed to optimize biological productivity and minimize impacts.  
Salinity, in particular, has important ramifications for species of invertebrates and fish that 
can be supported.  Additional data and analyses are necessary to fully resolve these issues.  
The SCH ponds would provide an opportunity to examine the issues, while maintaining 
sufficient flexibility in infrastructure design to incorporate operational changes if issues 
become apparent.  Information obtained from monitoring the ponds would be invaluable for 
potential future large scale development of shallow pond habitat.  
 
Species Conservation Habitat Project Description – The purpose of SCH is to provide 
habitat for species dependent on the Salton Sea ecosystem.  The Salton Sea currently 
provides habitat for a wide variety of birds that forage on fish and invertebrates.  Increasing 
salinity could soon eliminate tilapia as forage for fish eating birds from the Salton Sea as 
salinity approaches 60 ppt as early as 2018 (DWR and DFG 2006).  The Salton Sea will 
continue to provide habitat for invertebrates, and those birds that forage on them, until 
salinity eventually exceeds about 200 ppt, which may occur by about 2038.  Since forage for 
fish eating birds would be eliminated fairly soon by increasing salinity of the Salton Sea, 
SCH would be managed to maximize fish productivity to provide forage for bird species 
previously dependent on fish from the Salton Sea.  SCH will also provide invertebrate 
forage, which in future years could be enhanced by modification of SCH ponds or 
development of additional ponds specifically targeting invertebrate production.   
 
Preliminary evaluations of potential siting areas indicate that ponds could be constructed at 
either the north or south ends of the Salton Sea, or in both areas.  The SCH Project would 
be created in phases as the sea recedes by constructing dikes below the elevation of -228 
feet msl using material excavated from the sea bed.  Rivers, which have better water quality 
than agricultural drain water, would provide the source of water for the ponds.  Habitat 
ponds would generally range from 100 to 500 acres in size, with several ponds constructed 
in each phase depending on land availability.  Habitat would continue to be constructed in 
phases in subsequent years as the Sea continued to recede until about 2,400 acres of 
habitat were constructed.  The habitat would be designed with varying ranges of salinity in 
order to maximize biological productivity and minimize adverse effects associated with water 
quality.  Ponds would be designed to optimize fish habitat and maximize fish productivity to 
provide a sustainable prey base for fish-eating birds.  Ponds could also be managed to 
optimize invertebrate production to enhance the prey base for shorebirds and wading birds.   
 
Depth of water at the dike is dependent on the slope of the sea bed (Figure 1), but could 
range up to approximately 6 feet, depending on the areas available for development as a 
result of surface water elevation decline.  Deeper areas could be created by excavating 
materials from within the ponds for construction of the dikes or islands.  The dike separating 
adjacent ponds at similar elevations could also be modified to form larger ponds in the 
future, with portions of the original dike left intact to form islands.  
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Siting of ponds adjacent to the confluence of the New, Alamo, or Whitewater rivers and the 
Salton Sea would minimize the need for conveyance facilities to transport freshwater from 
these rivers to the ponds.  Water flow from the river and between ponds could be controlled  
 
Figure 1.  Cross-sectional representation of a SCH pond 
 
 
 
 
 
 
 
 
 
 
 
 
 
through gated pipes or weir structures.  However, pipes placed through the dikes with valves 
may be more useful to respond to varying evaporation or seepage rates and to allow 
changes in operations to modify salinity or water depth goals.  The precise method of 
conveying water will be evaluated as part of the engineering design and environmental 
review process. 
 
A sedimentation basin could be constructed on lands above elevation -228 msl or the first 
SCH pond could function as a sedimentation basin in addition to providing habitat.  The first 
pond, in addition to functioning as a sedimentation basin, could also begin to concentrate 
salts to optimize salinity in water flowing to downgradient ponds.  The first pond may need to 
be drained periodically for vegetation management and sediment removal; triggers for such 
actions will be developed as part of the adaptive management plan.  Water discharged from 
the first pond would flow into downgradient ponds, and from there into further downgradient 
ponds.  Evapo-concentration of salts would result in higher salinity in each subsequent 
downgradient pond, until the maximum salinity suitable for optimal biological productivity is 
achieved.  Once the maximum desired salinity was achieved, the next phase of 
downgradient ponds could again initially be supplied by river water.  Saline water from the 
upgradient ponds could be blended with river water to obtain targeted salinities in some of 
the downgradient ponds.  If not needed for blending in the next phase of ponds, saline water 
from the ponds would discharge to the much more saline Salton Sea.  This process would 
result in a mix of salinities throughout the SCH complex, with salinities being managed by 
balancing river inflow, evaporation, and discharge.  Interspersing ponds with freshwater 
amongst the more saline ponds would provide a drinking water source for birds, especially 
young birds unable to fly.  Selenium issues would have to be addressed through the 
environmental compliance process if waters with elevated selenium were used.   
 
Higher salinities in the initial ponds, if needed, could be achieved by blending diverted river 
water with saline water pumped from the Salton Sea using a temporary pump.  If necessary, 
temporary pumping could also be used to initially achieve the targeted salinities in the 
subsequent phases of ponds, but salinity would subsequently be maintained by balancing 
inflows, evaporation, and discharge.  If additional salt water were needed in future years to 
maintain salinity, saline water from the downgradient ponds could be recirculated to the 
upgradient ponds.     
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Fish currently existing in the Salton Sea or tributaries are the likely candidates for inclusion 
in the SCH Project.  The ponds would not likely provide suitable habitat for the marine 
species (orangemouth corvina, gulf croaker, and sargo) previously found in the Salton Sea.  
Tilapia are currently found in large numbers in the sea, and would likely be the species 
providing the primary forage base in the ponds for fish eating birds.  Since a primary 
purpose of the ponds is to provide habitat for fish as forage for birds, the ponds would be 
managed to maximize fish productivity.  However, it is likely that desert pupfish would also 
become established in the ponds, and management implications would be addressed 
through consultation with appropriate jurisdictional agencies. 
 
General Construction Methods – Site-specific geotechnical and engineering investigations 
will be required to determine the specific design criteria for dikes constructed to form the 
ponds.  Construction of dikes would occur on exposed playa where the sea has adequately 
receded, although dewatering of shallow groundwater may be needed during construction to 
temporarily improve site conditions.  A solid dike foundation would be constructed by over-
excavating beneath the location of the dike and compacting soils used as backfill in the 
foundation.  Soil excavated from the exposed sea bed within the pond area would be dried 
and compacted to construct the dikes.  A cutoff wall may be installed if needed to control 
seepage.  If necessary, material for dike construction may also be imported from outside 
sources. 
 
The crest of the dike would be sufficiently wide to accommodate maintenance vehicles, with 
wider areas at intervals to provide for turning of vehicles.  Gravel cover may be needed in 
some areas to allow maintenance vehicle access.  Gravel or geofabrics may need to be 
added in the future to control dust emissions or erosion by wind or water.  The maximum 
depth of water at the toe of the dike could be up to 6 feet. 
 
Protection of dikes from wind-induced wave erosion may be necessary.  Gravel or rock 
cover may be placed on banks of dikes for protection from waves.  Islands may also be 
constructed as wave breaks.  Dikes could also be constructed to take advantage of 
prevailing wind fetches (e.g., narrow ponds with longest dikes parallel to prevailing wind 
direction) or with natural wind and wave breaks (e.g., meandering or “S” curved dikes) to 
achieve desired wind induced circulation of water within ponds. 
 
In addition to excavation for the dikes, deep holes may be excavated within the pond to 
increase water depths to provide habitat diversity.  The deep holes will be designed with 
varying depths and widths and may not be continuous within the pond.  Materials excavated 
from the deep holes can be used for construction of dikes or islands. 
 
Multiple inlets and outlets may be included in each pond.  Salinity and other water quality 
parameters may be more easily managed throughout each pond with multiple outlets.  In 
addition, provisions will be considered to provide the ability to drain each individual pond 
should conditions arise requiring such measures, such as a disease outbreak in a specific 
pond or for maintenance activities. 
 
These general construction methods may change based on reconnaissance surveys, 
preliminary design, and analysis of monitoring data from existing shallow habitat ponds and 
initial phases of the SCH Project. 
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Initial Areas Available for Ponds – The areas available for development of the SCH Project 
are dependent on the surface water elevation of the Salton Sea.  Projections for end of 
calendar year surface water elevations (rounded to the nearest 0.5 feet) from the Salton Sea 
Accounting (SALSA) model based on conditions in 2006 are: 
 
2008 -231 feet 2013 -233 feet 
2009 and 2010 -232 feet 2014 and 2015 -234 feet 
2011 and 2012 -232.5 feet 2016 feet -235 feet 
 
The lowest surface water elevations occur between October and the end of December each 
year.  The Sea elevation reached -230.93 feet msl on November 9, 2008 (Figure 2), which is 
essentially the prediction of the SALSA model.  Since 2005, the sea elevation during the 
October through December period has declined about an additional 0.5 feet each year.  In 
addition, data from the USGS gages for the New River near Westmorland and the Alamo 
River near Niland show that inflows to the Salton Sea have been declining in recent years, 
which will continue to result in lower sea elevations in future years. 
 
Figure 2.  Salton Sea surface water elevation measured at the USGS Salton Sea 
Westmorland Gage (Gage number10254005) 
 
 
 

 
 
 
 
 
The area between -228 and -232.5 feet elevation could be available for construction by 
2011, which would provide a maximum depth of water of about 4 feet near the toe of the 
dike at elevation -232 feet msl. 
 
Design Considerations for SCH Project – Specific activities will be implemented to 
develop designs and conduct detailed project and environmental analyses.  These analyses 
are necessary to determine suitable locations for SCH; hydrologic requirements; 
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requirements for potential fish and invertebrate inhabitants, including biological and physical 
requirements; construction methodologies and constraints; and environmental issues and 
mitigation.  Studies will be conducted to address environmental issues associated with the 
design, construction, and operation of the SCH Project, with project effects evaluated in 
environmental documentation prepared pursuant to CEQA and NEPA.  The preliminary 
design, construction, or operation of the SCH Project may be modified as a result of the 
detailed project and environmental analyses.  All necessary permits will be obtained and 
deeds or easements for land will be acquired, followed by final design and construction. 
 
The design and construction of the SCH Project will adhere to accepted engineering 
practice and approved standards for the State of California.  In general, engineering design 
involves three major phases of activities beginning with a reconnaissance level 
investigation, followed by preliminary design, and culminating in project level or final design.  
Each phase is intended to narrow the focus of work for the succeeding phase.  As each 
phase becomes more focused, the amount of detailed site information and design 
specification increases.   
 
Reconnaissance Level Investigation – A reconnaissance level investigation will provide 
general information for a range of alternatives on site layout and configuration, type and 
location of structural components and facilities, and rough cost estimates based on typical 
drawings and cost curves.  This information will be refined at the preliminary design level 
where more detailed data and analyses will be conducted.  Constructability and potential 
environmental issues also will be identified.  Design information on structures that were 
considered in the PEIR will be used where relevant.  Current engineering practices by State 
and federal agencies will be employed.  
 
Reconnaissance activities will largely be completed by staff within the Department of Water 
Resources (DWR) and DFG, with assistance from Reclamation.  Some specialized 
engineering analyses may require external contracts to provide the appropriate staff 
resources.  Activities that would be conducted in the reconnaissance investigation include: 
 
• evaluation of existing conditions of exposed playa including identification of soil 

characteristics at construction locations and delineation of areas of saturated soils; 
• water supply locations and characteristics; 
• discharge requirements; and 
• land ownership and availability. 

 
Identification of potential sites for the SCH Project will allow the biological and physical 
characteristics of the ponds to be defined, including size and depth of ponds, pond layout, 
number of acres that may be constructed per phase, expansion potential, temperature and 
salinity targets, and types of species that may inhabit the ponds.  The need for appurtenant 
components, such as fencing, pipelines, and pumps, will also need to be evaluated. 

 
A reconnaissance evaluation report will be prepared to document the findings, including 
identification of alternative sites, potential designs for SCH, and rough cost estimates 
(including operations and maintenance). This evaluation will be used to focus site specific 
evaluations and support decisions on the selection of preliminary designs for the SCH.  
 
Preliminary Design – During the preliminary design phase, further investigations will be 
conducted for the alternative sites that were deemed most feasible during the 
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reconnaissance investigation.  This phase will provide information to address issues 
affecting the design and operation of the alternatives. 
 
During this phase, environmental documentation for the SCH Project will be prepared 
concurrently. Therefore, site information must be sufficiently detailed to identify and evaluate 
potential impacts as well as to develop mitigation measures.  This environmental 
documentation process would continue into the final design phase, if needed, to finalize 
mitigation measures.  Environmental documentation for the SCH Project will also include 
information required for acquisition of the land needed for the placement of the preferred 
alternative.  Negotiations during this phase with landowners for legal access to land could 
affect sites where the SCH Project can be located. 
 
Site information will provide sufficient detail to design structures for the specific site 
conditions.  The information will be used to size and design the structural components and 
calculate more accurate cost estimates.  Critical information for sizing will be the water 
budget and operations requirements for the habitat ponds, with allowance for future pond 
construction in subsequent phases. 
 
Preliminary design and required studies will be completed by consultants in collaboration 
with staff within DWR and DFG, in coordination with Reclamation.  External contracts will 
also be needed to address some issues and conduct specialized field work and engineering 
analyses. 
 
Activities that will be conducted in the preliminary design phase include many of the 
activities described for the reconnaissance surveys, but are more narrowly focused and in 
greater detail.  Additional activities required in the preliminary design phase include: 

 geotechnical investigations to determine suitability of soils as construction material, 
including off-site soils that may be imported from borrow sources, permeability, 
texture, slope, and hydric soil boundaries; 

 borings or test pits to evaluate substrate (elevation of water table, soil classification, 
thickness of each soil layer, existence of any foreign materials, etc.); 

 identification of aggregate sources; 
 soil testing for nutrients, pH, and possible contaminants (residual pesticides, 

selenium, heavy metals); 
 engineering and topographic surveys (1 foot or less) to determine water depths, 

surface area, quantities of construction materials, etc.; 
 operations analysis to determine discharge requirements to maintain salinity and 

water elevation targets in ponds; 
 preparation of plans, including a plan view, profiles along the centerline of the dike, 

typical dike cross-section, appurtenant components, and other engineering drawings; 
and 

 preparation of specifications, including site preparation, excavation, earth fill, 
compaction, pipe material, aggregate, rock slope protection, geofabrics, and other 
engineering specifications. 

 
A preliminary design report will be prepared that provides the results of the site 
investigations, more detailed designs at the alternative sites, and costs associated with 
alternative sites.  Results from the preliminary design report, negotiations with landowners 
for access to land, and the environmental analyses of alternatives conducted for CEQA and 
NEPA compliance will be used for selecting the preferred site for the SCH Project. 
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Project or Final Design – If the project receives all of the required approvals and 
authorizations, during the project or final design phase, detailed work will be conducted at 
the selected site and project level plans and specifications will be prepared and used for the 
construction bidding process.  All permits needed to implement construction will be acquired 
by this time, and a mitigation and monitoring plan will be developed.  Landowner 
negotiations will be completed, and steps will be undertaken to acquire legal access to land 
for the preferred site(s). 
 
The project or final design phase would be conducted under contract to meet final design 
and construction requirements of DFG and the Department of General Services.  Staff from 
DWR and DFG would prepare and manage the contract, and coordinate with contractor staff 
in development and implementation of the final design. 
 

Schedule 

The anticipated schedule for key milestones is as follows: 

• EIR/EIS scoping – April-May 2010 
• Draft EIR/EIS release – Late 2010, early 2011 
• Draft permit applications – early 2011 
• Final EIR/EIS – mid 2011 
• Final design – mid to late 2011 
• Permits complete – mid to late 2011 
• Construction Commencement – Late 2011, early 2012 

 
Potential Issues Associated with Development of the SCH Project – A variety of 
engineering, geohazards, water quality, biological, air quality, land ownership, legal, and 
other potential issues are associated with the SCH Project.  Some of these issues will need 
to be addressed before the SCH Project can be developed, while others can only be 
addressed through monitoring after construction of SCH. 
 
Engineering Issues – Construction of the dikes for the SCH ponds is preferable to occur in 
the dry to achieve adequate compaction.  The potential area between the elevations of -228 
and -232 feet msl, however, may not be fully exposed by the time the first phase of the 
project is expected to begin, or, if exposed, would likely have high groundwater conditions.  
Construction in saturated conditions would likely require dewatering operations before and 
during construction.  Therefore, alternative construction methods for wet conditions will also 
be explored for development of dikes that meet accepted standards.  Dike construction 
methodology and site conditions will be the primary drivers in determining costs for the SCH 
Project. 

Considerations for dike construction include suitability of material used to construct dikes, 
amount of soil compaction achieved, settlement due to soft foundation soils, and wind and 
wave erosion impacts.  Evaluation will include consideration for construction of dikes in “lifts” 
over a number of years if settlement will be an issue.  Wind fetch will be an important 
consideration for design of levee slopes and future maintenance needs.  Curved dikes (“S” 
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curve) and islands designed as wind breaks will be considered to aid in alleviating effects 
from wind and wave erosion. 
 
The suitability of any location must be investigated before a decision is made to proceed.  
An early determination of potential lands available for the project will provide sufficient time 
to resolve landowner concerns and determine land costs.  Land ownerships at potential 
pond, diversion, and conveyance locations need to be identified, as well as any right of way 
easements, right-of-way costs, and any required permits. 
 
Aerial photographs can be used to identify potential locations for suitability evaluation.  
Hydraulic head requirements must be evaluated to determine if gravity or pump diversion 
will be used (using topographic maps and aerial photos).  Additional evaluations will include 
distance to ponds from source water, diversion for screening requirements, need for 
sedimentation basins, flood risk, stream bank erosion, alignment of conveyance to ponds 
from water sources, type of conveyance (open channel or pipeline or both; if channel, lined 
or unlined; potential seepage), interaction with geothermal development, and crossings and 
utilities that affect alignment.  Discharge requirements will need to be developed based on 
operations analyses to maintain salinity and water elevation targets in ponds. 
 
Sizing of the diversion and conveyance components will require an estimate of the water 
requirements for the ponds.  In order to eliminate the need to increase conveyance capacity 
when new ponds are added, a reasonable estimate of maximum future water requirements 
must be made. 
 
Configuration of ponds is also important, such that all areas have adequate circulation to 
ensure the best water quality and prevent dead ends or zones.  Residence time of water will 
be important to consider, with shorter being generally better.  Borrow ditches along dikes will 
collect denser saline water as well as dead or decaying algal mats, which may adversely 
affect water quality; discharges should not be directly connected to deep borrow ditches, but 
rather allow flow from better mixed flow areas.  Prevailing wind direction is important to 
consider for design of pond configuration and discharge locations, so that algal mats are not 
blown into “corners,” especially where discharges are located. 
 
Multiple independent inlets and outlets for each pond may be beneficial for maintaining 
water flows, depths, and salinity, rather than a one-way flow through system.  Also having a 
continuous water flow should help maintain dissolve oxygen levels and decrease the risk of 
avian botulism, especially if the water is not saline enough to prevent Clostridium from 
germinating. 
 
Water Quality Issues – Water temperatures, algal productivity, and selenium are the primary 
water quality issues associated with development of shallow water habitats at the Salton 
Sea.  Summer water temperatures that may exceed 35 ºCentigrade will limit the types of fish 
and invertebrate species that could inhabit the ponds.  The shallow ponds will exchange 
heat more efficiently than the deep sea, which will also result in cooler winter temperatures 
than are currently experienced by species inhabiting the sea.  Tilapia, which are tolerant of 
high summer water temperatures, could be adversely affected by the cooler winter 
temperatures.  
 
Thermal stratification is not likely to develop in the shallow SCH ponds due to shallow 
depths and frequent wind mixing.  Prolonged anoxia, therefore, should not occur, though 
respiration by the expected high production of algae may result in very low levels of oxygen 
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during early morning hours.  In addition, periods of windless days may result in reduced 
dissolved oxygen due to biological and chemical oxygen demands.  If necessary, 
mechanical methods to increase aeration could be incorporated into pond management 
strategies. 
 
Selenium in the supply water and soils in ponds could result in bioaccumulation of selenium 
in aquatic and terrestrial species, and potential reproductive effects in birds that prey on fish 
and invertebrates (that consume aquatic vegetation) from the freshwater and saline ponds 
of SCH.  Uptake of selenium by algae and rooted plants which would develop even in ponds 
with relatively high salinity levels could add to the decaying detritus layer in which various 
invertebrates feed.  Subsequently, bioaccumulation of selenium could occur in fish and birds 
foraging on the invertebrates.  The ponds would be subject to sediment resuspension from 
wind mixing, which could redistribute selenium into the water column.  Selenium is not 
evenly distributed in sediments of the Salton Sea, and also is more of a concern in some 
rivers than others.  Issues associated with food web bioaccumulation of selenium will require 
evaluation and risk analyses.  The USGS has been evaluating selenium bioaccumulation in 
natural freshwater ponds and the Shallow Habitat Ponds.  Results from these site-specific 
studies and additional evaluations will be considered in the design of SCH.  Consideration 
for the distribution of selenium in sediments, concentration in the water supply, and inclusion 
of potential control methodologies could reduce selenium risks in SCH ponds to acceptable 
levels. 
 
Potential remediation of selenium in the water supply and sea bed was not evaluated in the 
PEIR.  One highly promising approach for remediating selenium concentrations in water and 
soils that will be further evaluated for the SCH Project is termed “phytoremediation,” which 
uses specific wetland plants to remove contaminants.  Different approaches for selenium 
phytoremediation include phytoextraction which utilizes the ability of certain plants to 
remove contaminants from soil and water and accumulate them in plant tissues that may 
then be harvested and removed from the site; phytostabilization which uses plants to 
immobilize contaminants chemically and physically at the site; phytovolatilization which 
makes use of plants and their associated microbes to convert contaminants to a volatile 
form and remove them from the local ecosystem; and phytodetoxification which involves the 
ability of plants to change the chemical species of the contaminant to a less toxic form.  
DWR and DFG will enlist the assistance of experts in the field of phytoremediation to guide 
development of pilot projects to evaluate selenium remediation strategies.   
 
High concentrations of nutrients in the rivers potentially supplying water to SCH ponds 
would likely result in hyper-eutrophic conditions in which abundant algal growth create 
supersaturated oxygen conditions during the day, but could cause significantly depressed 
oxygen conditions at night.  Depressed oxygen conditions could adversely affect other 
aquatic populations, especially fish.  Algal toxins sometimes associated with high algal 
production could cause adverse effects to fish and wildlife. 
 
Algal production is expected to be most intense in the first few ponds.  Nutrient 
concentrations are expected to become reduced as water moves from one pond to another 
due to incorporation into biomass and other biogeochemical transformations.  Potential 
mitigation for the high nutrient levels include nutrient control and algae harvesting.  
Mechanical harvesting of algae from the initial ponds with highest algal growth could reduce 
algal density, remove nutrients, and improve water quality.  Phytoremediation wetlands for 
selenium control would also be effective at nutrient control.  Kent SeaTech has developed a 
Controlled Eutrophication Process (CEP) that uses algae to remove nutrients from the 
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water, and subsequently removes the algae through grazing by fish.  The CEP may also 
reduce selenium concentrations.  No final decisions have been made at this time regarding 
the potential use of phytoremediation or CEP in SCH as all water quality treatment options 
will be considered and evaluated.   
 
Pesticides may also pose risk for SCH ponds.  Both currently used and legacy (i.e., DDT 
and metabolites) pesticides have been detected in rivers flowing into the Salton Sea (USGS 
2008). 
 
Biological Issues – Primary biological issues are related to identifying fish and invertebrate 
species suitable for establishing in the ponds and inter-specific competition, predation, and 
community development; effects of certain water quality conditions to aquatic and terrestrial 
communities; determination of appropriate pond physical characteristics (depth, substrate, 
structure, etc.); culturing of fish stocks for initial supply to ponds or to maintain population 
levels in initial phases of ponds due to heavy predation pressure; and disturbance to birds 
from recreation or other factors. 
 
Communities with diverse fish and invertebrate populations are often considered to be more 
stable than communities with limited species diversity, although at least some stable 
communities have evolved with low species diversity; in particular, extreme systems such as 
hypersaline wetlands show little diversity but considerable stability..  In addition, both 
predatory and prey species are usually required for the maintenance of balanced 
populations.  Consideration of ecological behavior and requirements of fish species, such as 
selecting fish species that selectively graze phytoplankton rather than zooplankton, could 
also alleviate some potential water quality concerns.  Fish and invertebrate species, in 
addition to those currently or recently inhabiting the Salton Sea, may be considered for 
artificial establishment in the ponds, though invertebrates were found to readily naturally 
colonize the Shallow Habitat Ponds.  Inter-specific competition and predation must be 
evaluated to determine species suitable for development of the biological community in the 
ponds.  
 
Consideration must be given to management implications should certain species, such as 
the desert pupfish, become established in the ponds.  In addition, introduction of novel 
aquatic species could have adverse impacts to listed species should the introduced species 
escape the ponds and become established in existing habitats, such as rivers or drains 
currently inhabited by pupfish.  Potential regulatory issues associated with listed species 
must be addressed and management mechanisms developed prior to implementation of this 
project. 
 
Temperature, dissolved oxygen, pH, and salinity levels are important considerations for the 
types of species that can inhabit the SCH ponds.  The shallow ponds being planned as 
habitat for fish and invertebrates will likely become warmer in the summer and colder in the 
winter than the current Salton Sea.  This may affect the species able to survive and 
reproduce in the SCH.  The ability of resident fish and invertebrate species to tolerate the 
temperature extremes of shallow water habitats has not been determined.  In addition, the 
ponds would likely be highly productive for phytoplankton, with resultant significant oxygen 
sags in the early morning hours due to algal respiration and decomposition.  Fish and 
invertebrate species inhabiting SCH must be able to tolerate the expected low oxygen 
conditions.  Salinity levels would vary from pond to pond.  Current fish and invertebrate 
species that are resident in the Salton Sea have demonstrated adaptability to both hyper-
saline environments and brackish waters.  However, a more diverse fish and invertebrate 
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community in the ponds might provide an environment with more stable food resources.  
Therefore, additional species that are tolerant of the temperature, dissolved oxygen, and 
salinity conditions expected in the ponds would be identified as potential candidates for 
stocking. 
 
The SCH ponds are planned to mimic some of the habitat values and functions of the 
existing Salton Sea.  Ponds would provide forage for birds that feed on fish as well as 
invertebrates found in deeper waters and along the open shoreline.  While interspersion of 
ponds with freshwater to maintain a source of drinking water for birds is important, the 
maintenance of open water and shorelines is also important to facilitate bird foraging.  
Ponds could develop shoreline and rooted aquatic vegetation, depending on salinity and 
water depth in the ponds. Rooted vegetation in ponds could provide cover for development 
of nuisance invertebrates, such as mosquitoes.  However, a benefit is provided by rooted 
aquatic vegetation in serving as habitat and cover for fish to prevent over-predation from 
birds.   
 
Physical characteristics of the ponds must be suitable to support fish and invertebrates, and 
the bird species that will prey on them. Fish and invertebrate species have specific 
requirements for habitat, which often vary by life stage.  Some life stages of some species 
are pelagic (open water), while other life stages require specific substrates for attachment or 
reproduction.  Experiences at the Shallow Habitat Ponds and other sites indicate that 
productivity is enhanced by diversified substrates.  In addition to varying the depth of ponds 
by constructing deeper holes, structural diversity could be increased by incorporating other 
habitat features, such as gravel and rock substrates, snags, and islands.  The requirements 
for structural diversity must be evaluated in consideration of the types of fish, invertebrate, 
and bird species expected in the ponds.  In addition, inclusion of freshwater would enhance 
the wildlife value of saline ponds by providing drinking water for recently hatched birds. 
 
The need for managing terrestrial vegetation to prevent bioaccumulation of selenium will be 
considered. A lack of terrestrial vegetation could leave avian species open to predation; thus 
while limiting exposure to selenium through vegetation management, egg and nestling 
mortality may be increased due to lack of protective cover.  Habitat features (e.g., islands, 
vegetative and artificial cover), constructed barriers (e.g., fencing), or an active predator 
control program may be desirable to control predation on avian nests and young by 
terrestrial wildlife. 
 
While tilapia can currently be obtained from the Salton Sea for initial establishment in ponds, 
increasing salinity will relatively soon eliminate this source of fish, though tilapia can be 
expected to persist in waters of lower salinity where rivers enter the Salton Sea.  Other 
species of fish may also be identified for establishment in ponds, but sufficient quantities of 
fish may not be readily available.  In addition, as the Salton Sea ceases to support tilapia, 
predation pressure on fish in the ponds would increase significantly, and could adversely 
affect the ability of fish species to expand or even maintain their population levels.  
Consideration will be given to the need for stocking fish, and perhaps certain invertebrates, 
in the initial ponds. 
 
The relatively small SCH ponds may be sensitive to human disturbance through recreation 
or other activities.  Habitat available to shorebirds and waders could be decreased if 
uncontrolled access is allowed.  Some limited access, however, could be allowed that 
minimizes disturbance to wildlife.  Acceptable recreational and other uses will be evaluated 
in management plans developed for SCH. 
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Air Quality Issues – The air pollutants of greatest concern in the Salton Sea basin are ozone 
and the ozone precursors (nitrogen oxides and volatile organic compounds) primarily from 
vehicle and equipment exhaust, and fine particulate matter (fugitive dust) from soil 
disturbance and wind erosion.  Both Imperial and Riverside counties are designated as non-
attainment areas for certain air pollutants.  Both construction and operation activities could 
contribute to air emissions through vehicle traffic, soil disturbance, and wind erosion.  
Measures would be employed to control emissions to meet federal and State standards. 
 
Land Ownership Issues – Land inundated by the Salton Sea is primarily controlled by State, 
federal, irrigation district, and tribal interests.  The California State Parks is the primary State 
land holder, with land holdings along the northeastern shoreline.  The majority of lands 
inundated by the sea is owned by the federal government and IID.  Reclamation is the 
largest federal land holder with holdings throughout the middle and southern portions of the 
sea, while the U.S. Bureau of Land Management has extensive holdings in the northern 
portion of the sea.  IID owns much of the land along the southern shoreline, but also has 
significant land holdings at the northern end of the sea.  The CVWD also owns some lands 
inundated at the northern end of the sea, while the Torres Martinez Tribe has significant 
land holdings in this area. 
 
Access to lands for various surveys and investigations will need to be acquired.  
Subsequently, negotiations would be needed with landowners to determine purchase or 
long-term lease agreements, or other forms of legal control for lands on which SCH would 
be constructed and operated. 
 
Legal Issues – Compliance with CEQA and NEPA will be required for development of SCH.  
Issues that need to be addressed in an Environmental Impact Report/Statement include 
aesthetics, agricultural resources, air quality, biological resources, cultural resources, 
geology and soils, hazards and hazardous materials, hydrology and water quality, land use 
and planning, mineral resources, noise, population and housing, public services, recreation, 
transportation/traffic, utilities and service systems, and growth inducing impacts.  In addition, 
since the California Global Warming Solutions Act of 2006 (AB 32) has determined that 
climate change poses a serious threat to the environment, the Attorney General has 
determined that evaluation of climate change impacts of projects is required under CEQA. 
 
Sensitive species surveys will be required for each alternative considered under 
CEQA/NEPA.  Consultation with DFG and the U.S. Fish and Wildlife Service and 
preparation of State and federal Endangered Species Act permits will likely be necessary for 
impacts to desert pupfish due to diversions or discharges in rivers or the Salton Sea, as well 
as for the potential introduction of novel fish species which could impact desert pupfish or 
other listed species.  
 
Various permits would also have to be obtained from various regulatory agencies and land 
owners, which may include Imperial and Riverside counties, air pollution control districts, 
federal agencies (USFWS, U.S. Army Corps of Engineers), State agencies (DFG, Colorado 
River Basin Regional Water Quality Control Board, State Water Resources Control Board), 
Torres Martinez Desert Cahuilla Indians, IID, CVWD, and other agencies or organizations. 
 
Resolution of Issues – Some of the engineering, water quality, and biological issues may be 
resolved from information contained in published literature.  Other issues will require 
resolution through field and laboratory investigations, studies, and pilot projects.  
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Universities are well equipped to provide some of the experimental resources to evaluate 
some issues associated with the project, such as microcosm studies to evaluate 
temperature and salinity requirements of fish and invertebrates.  Monitoring and evaluation 
of data from the Shallow Habitat Ponds and Torres Martinez wetlands can provide valuable 
insight into some issues associated with water quality, fish, invertebrates, and birds, as well 
as engineering design.  A DFG abandoned hatchery near Niland that could be rehabilitated 
may also prove useful in providing a variety of ponds for experimental research, such as 
inter-specific interactions and competition, and production of fish and invertebrates for 
stocking.  Specific mechanisms for resolving issues are dependent on information needs.   
 
Some issues may not be resolved through literature research, studies, pilot projects, or 
information obtained from existing ponds and wetlands.  Information for such issues might 
only be obtainable through development of the initial phase of SCH, followed by monitoring 
and adaptively managing the ponds to minimize or eliminate adverse effects while 
maximizing benefits to species that have been dependent on the Salton Sea. 
 
Management Process 
 
The management process includes identification of the decision process for managing the 
development and implementation of SCH, establishment of Technical Advisory Groups 
(TAG), and development of a stakeholder and public outreach process. 
 
The DFG Program Manager (PM) has project and budgetary responsibility, as provided in 
the Fish and Game Code, and has ultimate authority related to project direction (Figure 3).  
The SCH project is jointly implemented with project management responsibility shared by 
DWR and DFG Joint Project Managers (JPM), who manage the SCH project on behalf of 
the PM.  The JPM are responsible for overall management of the SCH project, including 
making project decisions, staff assignments, coordination, and implementation.  
Professional staff from DWR and DFG assists the JPM with identification of goals and 
objectives; determining potential issues and information required to resolve those issues, 
such as scientific studies or engineering calculations; conducting activities, including 
preparing and directing contracts, to acquire needed information; and preparing or 
contracting for the preparation of various documents for the SCH Project.  Additional 
specialized expertise is provided by consultants, USGS, and university researchers as 
needed.   
 
 
Figure 3.  Species Conservation Habitat Project Management 
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The DWR and DFG JPM and staff coordinate with the USGS Salton Sea Science Office, a 
Technical Advisory Group (TAG), agencies and institutions, stakeholders, and the general 
public to facilitate implementation of the SCH Project.  The USGS assists the JPM and 
DWR/DFG staff by providing independent scientific advice, identifying scientific issues, and 
helping in the assessment of the need for scientific investigations.  Upon request, the USGS 
also assists the JPM and DWR/DFG staff by coordinating parts of the scientific peer review 
process and identifying suggested members of a TAG to assist in evaluating specific issues.  
 
The TAG is an ad hoc group of technical experts in engineering and geology, restoration 
ecology, remediation, fish and wildlife resources, and mitigation of wetlands, as well as 
regulatory experts.  The TAG assists the JPM and DWR/DFG staff by providing independent 
expert review and advice for project objectives and identification of potential issues and 
solutions, areas of scientific investigation, and data collection needs.  The TAG may also 
provide periodic review of the results of studies.  TAG participants may include designated 
staff from regulatory as well as non-regulatory agencies, universities, and non-governmental 
organizations.
 
The outreach process provides information to the general public, various stakeholder 
groups, and local, State, and federal governmental agencies, and solicits feedback.  
General public outreach occurs through public meetings, distribution of newsletters and 
press releases, preparation of articles for publication in magazines or journals, and 
maintaining current information on the DWR Salton Sea website.  Issues and concerns 
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raised during public outreach are considered by the JPM and DWR and DFG staff during 
development and implementation of the SCH project. 
 
Outreach to stakeholder groups and various governmental agencies also includes focused 
meetings to report on project status and solicit comments from participants.  Additional 
meetings will be held, as necessary, with agencies or entities that may issue permits or 
project approvals, or that own lands that may be locations for project facilities.  Meetings will 
be held either individually or jointly with these agencies and entities, depending upon 
specific issues to be addressed, and will be scheduled as necessary.
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