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Appendices

Introduction

The appendices to the Salton Sea Species Conservation Habitat Project (SCH Project) Environmental
Impact Statement/Environmental Impact Report (EIS/EIR) include information directly needed to assist
agencies and the general public in their review of the EIS/EIR. These appendices document that
appropriate procedures were followed to develop the scope and contents of the EIS/EIR (Appendices A
and B); provide technical information specifically used to support the Project description or provide
additional detail regarding Project operations (Appendices C, D, E, and F); and provide substantial
evidence that supports the conclusions reached in the EIS/EIR (Appendices G, H, I, J, and K). The list of
appendices provided below is followed by a brief description of the purpose of each:

Scoping Process

Alternatives Development Process

Geotechnical Investigations

Project Operations

Monitoring and Adaptive Management Framework

Mosquito Control Plan

Air Quality Documentation

Special-Status Species Evaluated but not Affected by the SCH Project

Selenium Management Strategies

I oG M mgoOo w >

Summary of Special Studies Supporting the EIS/EIR Impact Analysis
Corps Section 404 Permit Projects in the HUC 8 Watershed
Tribal Consultation and Coordination

r X <

Appendix A Scoping Process

This appendix includes the Notice of Intent and Notice of Preparation prepared by the United States Army
Corps of Engineers (Corps) and California Department of Natural Resources, respectively. These notices
provided information regarding the SCH Project’s nature and its anticipated impacts, and they informed
interested agencies, Stakeholders, and members of the general public of the intent to prepare a joint
EIS/EIR assessing the Project impacts. These notices also described the procedures to be followed to
submit comments on the scope and contents of the EIS/EIR, either in writing or verbally at four public
meetings. This appendix also includes a scoping report that summarizes the comments that were received.

Salton Sea SCH Project i August 2011
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Appendix B Alternatives Development Process

This appendix outlines the procedures that were followed in developing the alternatives that are analyzed
in this EIS/EIR. It includes a description of the potential sites and Project components that originally were
considered, as well as reasons that some of them were eliminated.

Appendix C  Geotechnical Investigations

This report presents the results of the preliminary geotechnical investigation for the SCH Project. The
preliminary investigation was intended to provide a general characterization of on-site soil conditions and
to provide geotechnical engineering criteria for preliminary design, which is the basis for the Project
description in the EIS/EIR. The findings and conclusions presented in this report are not intended for final
design. A more detailed investigation would be conducted for the final berm alignment, berm
configurations, borrow sources, and anticipated construction methodologies.

Appendix D  Project Operations

The SCH ponds are intended to be operated in a manner that would both provide in-kind replacement for
some of the near-term habitat losses at the Salton Sea and answer key questions regarding shallow water
habitat development and management as part of a long-term Salton Sea restoration program. Operations
would have to balance habitat requirements necessary to achieve desired objectives against environmental
constraints (physical, water quality, and climatological conditions), potential impacts (e.g., toxicity,
disease vectors), and compatibility with adjacent land uses, other habitat values, and applicable
regulations. This appendix provides an overview of several operations scenarios that could be used to
provide suitable habitat and to test different scenarios as part of the SCH Project’s “proof-of-concept”
aspect.

Appendix E  Monitoring and Adaptive Management Framework

The two goals of the SCH Project are (1) to provide aquatic habitat to support fish and wildlife species
dependent on the Salton Sea and (2) to develop and refine information needed to successfully manage the
SCH Project. The SCH Project is intended to serve as a proof of concept for the long-term restoration
envisioned for the Salton Sea and, therefore, would be developed and operated consistent with the
principles of adaptive management. The purpose of this appendix is to present a monitoring and adaptive
management framework to guide evaluation and improved management of the newly created habitat, as
well as to inform future restoration. Because the SCH Project has not reached final design or construction,
this document does not include the detailed protocols and site-specific sampling design necessary for
actual implementation. A more detailed monitoring plan and decision-making process would be
developed should the SCH Project be constructed.

Appendix G Air Quality/Greenhouse Gases Documentation

This appendix includes the Imperial County Air Pollution Control District, Regulation VIII, Fugitive Dust
Control Measures, which are required to be implemented to minimize impacts from fugitive dust
emissions. It also includes the emissions calculations used to support both the air quality and greenhouse
gas emissions/climate change analyses.

Appendix H  Special-Status Species Evaluated but not Affected by the SCH Project

This appendix explains why a number of special-status species that were evaluated would not be affected
if the SCH Project were implemented.

Salton Sea SCH Project i August 2011
Draft EIS/EIR
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Appendix |  Selenium Management Strategies

Selenium, a naturally occurring element, is present in the water, sediments, and biota of the Salton Sea
ecosystem. Selenium can cause adverse effects when present at elevated concentrations in the food web,
especially on the reproduction of birds and fish. One uncertainty is whether the SCH Project could
increase the probability and magnitude of selenium impacts relative to existing and expected future
conditions. This appendix evaluates the potential selenium exposure and risks from the SCH Project on
ecological receptors (primarily aquatic and benthic invertebrates, fish, and birds); identifies measures to
avoid, reduce, and mitigate potential impacts; and outlines monitoring that would support adaptive
management of selenium risk at the SCH Project.

Appendix J  Special Studies Summary

The SCH Project is being designed to support wildlife dependent on the Salton Sea and to minimize
negative impacts on wildlife or humans. The Sea’s environmental conditions are often extreme and can be
challenging for building habitat and maintaining fish and wildlife populations. The State of California
contracted for specialized studies to address key uncertainties for the SCH Project’s design, impact
analysis, and operation. This appendix summarizes various studies including:

e Hydrologic modeling — explored how different potential pond depths and configurations, source
waters, and water operations could affect saltwater balance in ponds and expected water quality
conditions (temperature, dissolved oxygen).

o Fish tolerance study — A laboratory experiment exposed different tilapia species to various
combinations of salinity and temperature to look at survival tolerances to inform design of operational
scenarios and selection of fish species for stocking.

e Contaminants in water and sediments — Another issue is potential toxicity impacts from contaminants
in sediments or water at the proposed SCH ponds. Sediment and water samples were collected from
the alternative SCH sites and concentrations measured for selenium, arsenic, boron, and pesticides.

e Selenium ecorisk modeling — Selenium in the sediment and water could contribute to toxicity risks to
the ecosystem and humans through accumulation in the sediment and cycling through the food web.
Ecorisk modeling was conducted to evaluate the potential risk of transfer and bioaccumulation in the
food web.

e Selenium treatment — Pilot studies are underway to evaluate the potential for using vegetation in
constructed wetlands to help remove selenium from water that could supply the SCH ponds.

Appendix K Corps Section 404 Permit Projects in the HUC 8 Watershed

This appendix includes a list of section 404 permits issued by the Corps in the Salton Sea watershed
where the SCH Project would be located.

Appendix L  Tribal Consultation and Coordination

As part of its Section 106 consultation process, the Corps requested information regarding cultural and
Native American resources in the SCH Project area from the Torres Martinez Desert Cahuilla Indians,
Quechan Indian Nation, Manzanita Band of the Kumeyaay Nation, La Posta Band of Mission Indians,
Kwaaymii Laguna Band of Mission Indians, Kumeyaay Cultural Heritage Preservation, Fort Yuma
Quechan Nation, Ewiiaapyaap Tribal Office, Cocopah Museum, Campo Kumeyaay Nation, Augustine
Band of Cahuilla Mission Indians, and the Ah-Mut-Pipa Foundation. Appendix L contains copies of the
consultation letters sent by the Corps and responses from the tribes received to date.
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Boxd PUBLIC NOTICE

US Army Corps
of Engineers. RECEIPT OF APPLICATION FOR A CORPS

PERMIT, NOTICE OF INTENT TO PREPARE A DRAFT
EIS/EIR AND HOLD A PUBLIC SCOPING MEETING

LOS ANGELES DISTRICT

Public Notice/Application No.: SPL-2010-00142-LLC
Comment Period: June 21, 2010 through July 24, 2010
Project Manager: Lanika Cervantes; 760.602.4838; Lanika.L.Cervantes@usace.army.mil

Applicant and Contact

Kim Nicol

California Department of Fish and Game

78078 Country Club Drive, Suite 109, Bermuda
Dunes, CA 92203

(760) 200-9178

Location
The proposed project would be located within the Salton Sea in Imperial and Riverside County,
California.

Activity

The U.S. Army Corps of Engineers (Corps), in conjunction with the California Natural
Resources Agency, is preparing an Environmental Impact Statement/Environmental Impact Report
(EIS/EIR) for the construction of the Salton Sea Species Conservation Habitat (SCH) Project. The SCH
project consists of the creation of a shallow habitat pond complex that would be constructed in
phases depending on funding and land availability. Habitat would be constructed over multiple
years, as the Sea recedes, until the targeted acreage of habitat was reached. It is currently anticipated
that about 2,400 acres of habitat would be created as part of the SCH Project, although the actual
amount may vary depending on the outcome of the alternatives development process. For more

information, see page 3 of this notice.

Interested parties are hereby notified that an application has been received for a Department of
the Army permit for the activity described herein and shown on the attached drawings. Interested
parties are invited to provide their views on the proposed work, which will become a part of the
record and will be considered in the decision. This permit will be issued or denied under Section 404
of the Clean Water Act (33 U.S.C. 1344). Written comments should be mailed to:



Comments should be mailed to:
U.S. Army Corps of Engineers, Los Angeles District
Regulatory Division
ATTN: 2010-00142-LLC
6010 Hidden Valley Road, Suite 105
Carlsbad, CA 92011

Alternatively, comments can be sent electronically to: Lanika.L.Cervantes@usace.army.mil

Evaluation Factors

The decision whether to issue a permit will be based on an evaluation of the probable impact
including cumulative impacts of the proposed activity on the public interest. That decision will
reflect the national concern for both protection and utilization of important resources. The benefit
that reasonably may be expected to accrue from the proposal must be balanced against its reasonably
foreseeable detriments. All factors that may be relevant to the proposal will be considered including
the cumulative effects thereof. Factors that will be considered include conservation, economics,
aesthetics, general environmental concerns, wetlands, cultural values, fish and wildlife values, flood
hazards, flood plain values, land use, navigation, shoreline erosion and accretion, recreation, water
supply and conservation, water quality, energy needs, safety, food production and, in general, the
needs and welfare of the people. In addition, because the proposed action would discharge dredged
or fill material into waters of the U.S., the evaluation of the activity will include application of the
U.S. Environmental Protection Agency’s Section 404(b)(1) Guidelines (40 C.F.R. Part 230) as required
by Section 404 (b)(1) of the Clean Water Act.

The Corps of Engineers is soliciting comments from the public; Federal, state, and local
agencies and officials; Indian tribes; and other interested parties in order to consider and evaluate the
impacts of this proposed activity. Any comments received will be considered by the Corps of
Engineers to determine whether to issue, modity, condition, or deny a permit for this proposal. To
make this decision, comments are used to assess impacts on endangered species, historic properties,
water quality, general environmental effects, and the other public interest factors listed above. In
this case, comments will be used in the preparation of an Environmental Impact Statement (EIS)
pursuant to the National Environmental Policy Act. Comments are also used to determine the
overall public interest of the proposed activity.

Preliminary Review of Selected Factors

EIS Determination- A determination has been made that an environmental impact statement
(EIS) is required for the proposed activities, based on the Corps’s independent determination that the
proposed action could result in potentially significant impacts. It is expected that a Draft EIS will be
prepared and published by early-2011.

Water Quality- The applicant is required to obtain water quality certification, under Section
401 of the Clean Water Act, from the California Regional Water Quality Control Board (RWQCB).
Section 401 requires that any applicant for an individual Section 404 permit provide proof of water
quality certification to the Corps of Engineers prior to permit issuance. For any proposed activity on
Tribal land that is subject to Section 404 jurisdiction, the applicant will be required to obtain water
quality certification from the U.S. Environmental Protection Agency.



Coastal Zone Management- For those projects in or affecting the coastal zone, the Federal
Coastal Zone Management Act requires that prior to issuing the Corps authorization for the project,
the applicant must obtain concurrence from the California Coastal Commission that the project is
consistent with the State's Coastal Zone Management Plan. This project is located outside the coastal
zone and is not expected to affect coastal zone resources.

Cultural Resources- The Corps and the Applicant are still in the process of collecting
information of the potential sites and will continue to evaluate potential effects on cultural resources.
Consultation with the State Historic Preservation Officer, pursuant to Section 106 of the National
Historic Preservation Act of 1966, as amended, will occur for any anticipated effects of the proposed
activities on cultural resources eligible for listing or listed on the National Register of Historic Places.

Endangered/Threatened Species- Preliminary determinations indicate that the proposed
activities may affect federally listed endangered or threatened species, or their critical habitat.
Federally listed species known or having high potential to occur in the areas selected around the
Salton Sea, based on previous survey results, include least Bell’s vireo (Vireo bellii pusillus),
southwestern willow flycatcher (Empidonax traillii extimus), desert pupfish (Cyprinodon macularius),
Yuma Clapper rail (Rallus longirostris yumanensis), and California Least tern (Sterna antillarum browni).
Additional on-site surveys for federally listed species are being conducted at this time to provide
current information. Thus, formal consultation under Section 7 of the Endangered Species Act
appears to be required.

Public Meeting/Hearing- The Corps and the Natural Resources Agency will jointly conduct a series
of public scoping meetings to receive public comments regarding the appropriate scope and content
of the SCH Project DEIS/DEIR and to assess public concerns. Parties interested in being added to the
electronic mail notification list for any projects associated with the Salton Sea can register at:
http://www.spl.usace.army.mil/regulatory/ under the Public Notice tab, Distribution List registration.
This list will be used in the future to notify the public about scheduled hearings and availability of
future public notices. Parties interested in obtaining additional information about the SCH Project
can also visit the Natural Resources Agency website at
http://resources.ca.gov/restoring_the_salton_sea.html.

The scoping meetings will be held at:

1. Palm Desert—July 7, 2010 at 1:00 P.M. at University of California, 75-080 Frank Sinatra
Drive, Room B200, Palm Desert, CA 92211.

2. Thermal —July 7, 2010 at 6:30 P.M. at Torrez-Martinez Tribal Administration Building,
66-725 Martinez Road, Thermal, CA 92274.

3. Calipatria—July 8, 2010 at 1:00 P.M. at Calipatria Inn and Suites, 700 North Sorenson
Avenue, Calipatria, CA 92233.

4, Brawley —July 8, 2010 at 6:30 P.M. at Elks Lodge #1420, 161 South Plaza, Brawley, CA
92227.

During these public scoping meetings, anyone wishing to make a statement will be allocated a
certain amount of time to provide information on the proposed project. The amount of time each
person is allowed will be directly dependent on the number of people who wish to make verbal



comments. At this time, we estimate that individuals will be given 2 or 3 minutes to provide their
comments verbally. We would like to encourage interest groups to designate an official
spokesperson to present the group’s views. We will allocate a larger amount of time to official
representatives of such groups upon request.

Groups wishing to designate an official representative must notify the Corps in writing prior
to, but no later than July 1, 2010. The determination of this extended speaking time will be based on
the number of responses received by the Corps. This rule will be strictly enforced at the discretion of
the Corps’” hearing officer.

The public scoping meetings will provide the opportunity for the public to provide comments
on the proposal that will be entered into the administrative record. In addition, the Corps will be
receiving written comments into the record from anyone who wishes to provide them until July 24,
2010 (i.e., the close of the comment period for this public notice).

The Corps also anticipates holding a public hearing to obtain input on the Draft EIS/EIR when
it becomes available and is circulated to the public (expected by early-2011).

Proposed Activity for Which a Permit is Required

CDEFG, as the project applicant, proposes to construct, operate, and maintain the SCH project;
approximately 2,400 acres of exposed playa of the Salton Sea will be converted to shallow pond and
wetland complexes. The SCH project would impact areas within the Ordinary High Water Mark of
the Salton Sea and adjacent wetlands.

Basic Project Purpose- The basic project purpose comprises the fundamental, essential, or
irreducible purpose of the proposed project, and is used by the Corps to determine whether the
applicant's project is water dependent. The basic purpose of the proposed SCH Project is to create
aquatic habitat to protect the fish and wildlife species dependent on the Salton Sea in accordance
with California Fish and Game Code, Section 2932. This project is a water dependent activity.

Overall Project Purpose- The overall project purpose serves as the basis for the Corps' Section
404(b)(1) alternatives analysis and is determined by further defining the basic project purpose in a
manner that more specifically describes the applicant's goals for the project, and which allows a
reasonable range of alternatives to be analyzed. The overall project purpose is to develop a range of
aquatic habitats that will support fish and wildlife species dependent on the Salton Sea.

Additional Project Information

Background information- The Salton Sea is located in both Imperial and Riverside counties
in southeastern California, approximately 35 miles north of the U.S. Mexico border and 50 miles west
of the Colorado River. Preliminary evaluations of potential sites indicate that SCH ponds could be
constructed at either the north end of the Salton Sea near the Whitewater River, or the south end of
the Salton Sea near the New and Alamo rivers, or in both areas.

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 become less diverse and be replaced by species tolerant of hyper-saline environments

4



(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. The SCH ponds would be designed to serve
those piscivorous bird species that are expected to experience significant declines as functional
Salton Sea habitat is lost due to increasing salinity.. For many of these species, a significant
proportion of their population uses the Salton Sea.

Project description- The SCH Project is being developed as a proof-of-concept project for
future restoration to verify that the core ideas are functional and feasible prior to attempting a full
scale restoration of the Salton Sea. The SCH Project would help establish viability, technical issues,
and overall direction, as well as providing feedback for costs and requirements of construction,
operations and management. The SCH Project would be created in phases as the Sea recedes by
constructing dikes below the elevation of -228 feet mean sea level (msl) using material excavated
from the sea bed. Rivers, which have better water quality than agricultural drain water, would
provide the primary source of water for the ponds.

Habitat ponds would vary in size, and several ponds could be constructed in each phase
depending on funding and land availability. Habitat would continue to be constructed in subsequent
years as the Sea continues to recede until the targeted acreage of habitat was reached. It is currently
anticipated that about 2,400 acres of habitat would be created as part of the SCH Project, although the
actual amount may vary depending on the outcome of the alternatives development process.The
SCH 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 piscivorous birds.
Ponds could also be managed to optimize invertebrate production to enhance the prey base for
shorebirds and wading birds.

The depth of water in the ponds is dependent on the slope of the sea bed, but could range up to
approximately 6 feet, depending on the areas available for development as the surface water
elevation declines. 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.

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 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 other ponds, and from there into further ponds and/or into the Salton Sea.

A variety of methods for managing salinity will be thoroughly evaluated in the EIR/EIS. Several
methods are currently under consideration, although additional methods may be identified as part of
the scoping process and as a result of special studies that are underway. The method currently being
considered is evapo-concentration of salts, which would result in higher salinity in each subsequent
pond until the maximum salinity suitable for optimal biological productivity was achieved. Once the
maximum desired salinity was achieved, the next series of ponds could again initially be supplied by
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river water. Saline water from the earlier ponds could be blended with river water to obtain targeted
salinities in some of the newer ponds. If not needed for blending in the next phase of ponds, saline
water from the ponds would discharge to the 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. Higher salinities in the initial ponds, if needed, could be achieved by
temporarily blending diverted river water with saline water pumped from the Salton Sea. If
necessary, temporary pumping could also be used to initially achieve the targeted salinities in
subsequent series of ponds, but longer-term salinity management would be maintained by balancing
inflows, evaporation, and discharge. If additional salt water were needed in future years to maintain
salinity, saline water from the higher salinity ponds could be recirculated to the lower salinity ponds.

Siting SCH 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 rivers and between the ponds could be controlled with
valves to be able 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.

Monitoring and evaluation would commence upon completion of the ponds in the first year and
would continue thereafter. 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 subsequent phases 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.

Through the EIS/EIR process, feasible environmental mitigation measures will be developed to
reduce potential environmental impacts. Measures to reduce construction impacts would be
implemented through construction contract specifications and permit requirements.

Issues- There are several potential environmental issues that will be addressed in the Draft
EIS/EIR. Additional issues may be identified during the scoping process. Issues initially identified
for evaluation in the Draft EIS/EIR as potentially significant or that are believed to be of local concern
include:

1. Agricultural Resources: impacts from conversion of farmland to non-agricultural use, and
dust due to construction.

2. Air Quality: impacts during construction, operations, and maintenance, and also the
beneficial impact on fugitive dust from covering exposed playa with water.

3. Biological Resources: impacts on fish and wildlife during construction, operations, and
maintenance.
4. Cultural Resources: potential impacts to archaeological resources, human remains, and sacred

sites activities.

5. Environmental Justice: potential effects on the Torres Martinez Desert Cahuilla Indian Tribe
and other local communities from construction, operations, and maintenance activities.



6. Geology and Soils: impacts during construction, operations, and maintenance

7. Greenhouse Gas Emissions/Climate Change: impacts during construction, operations, and
maintenance.

8. Hazards and Hazardous Materials: impacts during construction, maintenance, and
operations.

9. Hydrology and Water Quality: impacts during construction, operations, and maintenance.

10. Indian Trust Assets: effects on Torres Martinez Tribe’s trust assets from development of the

sites near the Whitewater River.

11. Land Use: potential conflicts with other existing or planned land uses and local plans,
policies, and ordinances.

12. Noise: impacts during construction, operations, and maintenance.
13. Paleontological Resources: potential impacts from ground-disturbing activities.
14. Transportation and Traffic: impacts during construction, operations, and maintenance.

Alternatives- Several alternatives are being considered for the proposed action. The EIS/EIR
may include a co-equal analysis of the project alternatives considered. Alternatives initially being
considered for the SCH Project include: (a) alternative locations (at the confluence of the New,
Alamo, or Whitewater rivers and the Salton Sea, or a combination of sites); (b) different acreages of
created habitat; (c) different pond sizes and configurations; (d) different ranges of salinity within the
ponds; and (e) no action. The range and characteristics of the alternatives addressed in the EIS/EIR
will be further developed based on input from the scoping process and special studies that are
underway.

Proposed Mitigation — The proposed mitigation may change as a result of comments received
in response to this public notice, the applicant's response to those comments, and/or the need for the
project to comply with the Section 404(b)(1) Guidelines. In consideration of the above, the proposed
mitigation sequence (avoidance/minimization/compensation), as applied to the proposed project is
summarized below:

Avoidance/minimization: The Applicant is still in the conceptual design phase of their
project and will be working closely with the Corps and other permitting Agencies to develop designs
that will avoid and minimize potentially negative impacts to aquatic resources to the highest extent
practicable.

Compensation: The applicant is proposing to compensate for the impacts to
waters/wetlands of the U.S. through the creation of wetlands as part of the project design.

For additional information please call Ms. Lanika Cervantes of my staff at (760) 602-4838 or via
e-mail at Lanika.L.Cervantes@usace.army.mil. This public notice is issued by the Chief, Regulatory
Division.
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Notice of Completion & Environmental Document Transmittal

Appendix C

Mail to: State Clearinghouse, P.O. Box 3044, Sacramento, CA 95812-3044 (916) 445-0613
For Hand Delivery/Street Address: 1400 Tenth Street, Sacramento, CA 95814

SCH#

Project Title: Salton Sea Species Conservation Habitat (SCH) Project

Lead Agency: Natural Resources Agency

Contact Person: Kimberly Nicol/DFG Program Mgr

Mailing Address: 78078 Country Club Drive, Suite 109

Phone: (760) 200-9178

City: Bermuda Dunes

Zip: 92203 County: Riverside

Cross Streets: See Figure1, General SCH Site Locations Zip Code: Multiple

"N/ ° ' "W Total Acres: approximately 2,400
Section: Multiple Twp.: Multiple  Range: Multiple  Base: Multiple
Waterways: New River, Alamo River, and Whitewater River
Railways: Union Pacific Schools: Oasis Elem. School &

o ’

Longitude/Latitude (degrees, minutes and seconds):

Assessor's Parcel No.: Multiple

Within 2 Miles: State Hwy #: 86 and 111
Airports: None

Document Type:

CEQA: NOP [] Draft EIR NEPA: [] NoOI Other:  [] Joint Document
] Early Cons ] Supplement/Subsequent EIR ] EA ] Final Document
] Neg Dec (Prior SCH No.) [] Draft EIS [] Other:
[] MitNeg Dec  Other: [ ] FONSI
Local Action Type:
[] General Plan Update [] Specific Plan [] Rezone [ ] Annexation
[] General Plan Amendment [ ] Master Plan [] Prezone [] Redevelopment
[] General Plan Element [] Planned Unit Development ~ [] Use Permit [ ] Coastal Permit

[] Community Plan [] Site Plan [] Land Division (Subdivision, etc.) [] Other:
Development Type:

[] Residential: Units Acres

] Office: Sq.ft. Acres Employees [] Transportation: Type

[] Commercial:Sq.ft. Acres Employees [] Mining: Mineral

[] Industrial: ~ Sq.ft. Acres Employees L] Power: Type MW
[] Educational: [] Waste Treatment: Type MGD
[] Recreational: [] Hazardous Waste: Type

[] Water Facilities: Type MGD Other: Habitat Restoration

Project Issues Discussed in Document:

Aesthetic/Visual ] Fiscal

Agricultural Land Flood Plain/Flooding
Air Quality [] Forest Land/Fire Hazard
Archeological/Historical Geologic/Seismic
Biological Resources Minerals Soil Erosion/Compaction/Grading
[] Coastal Zone Noise Solid Waste

[] Drainage/Absorption Population/Housing Balance Toxic/Hazardous

Cumulative Effects
Economic/Jobs Public Services/Facilities Traffic/Circulation [] Other:

Present Land Use/Zoning/General Plan Designation:
Salton Sea is a repository for agricultural drainage; surrounding areas are predominantly used for agriculture.

Project Description: (please use a separate page if necessary)

Recreation/Parks

] Schools/Universities
[] Septic Systems

] Sewer Capacity

Vegetation

Water Quality

Water Supply/Groundwater
Wetland/Riparian

Growth Inducement

Land Use

The SCH Project would construct habitat configured in a series of interconnected shallow ponds at either the north or south
ends of the Salton Sea, or in both areas. The Project size at total build-out is currently expected to be approximately 2,400
acres, which may be constructed over a period of several years. The actual total Project size may vary, and SCH ponds would
vary in size. The Project’s ponds would be created by constructing dikes below the elevation of -228' msl using material
excavated from the Sea bed. Rivers would provide the primary source of water for the ponds. The SCH would be designed
with varying ranges of salinity to maximize biological productivity and minimize adverse effects from water quality.

Note: The State Clearinghouse will assign identification numbers for all new projects. If a SCH number already exists for a project (e.g. Notice of Preparation or
previous draft document) please fill in.
Revised 2008



Reviewing Agencies Checklist

Lead Agencies may recommend State Clearinghouse distribution by marking agencies below with and "X".
If you have already sent your document to the agency please denote that with an "S".

X Air Resources Board
Boating & Waterways, Department of
X California Highway Patrol
X Caltrans District #L
Caltrans Division of Aeronautics
Caltrans Planning

Central Valley Flood Protection Board

X Coachella Valley Mtns. Conservancy
Coastal Commission

X Colorado River Board

X Conservation, Department of
Corrections, Department of
Delta Protection Commission
Education, Department of

X Energy Commission

X Fish & Game Region# 6

X Food & Agriculture, Department of

X Forestry and Fire Protection, Department of

General Services, Department of
X Health Services, Department of
Housing & Community Development
Integrated Waste Management Board

X Office of Emergency Services
X Office of Historic Preservation
___ Office of Public School Construction
X Parks & Recreation, Department of
Pesticide Regulation, Department of
Public Utilities Commission
X Regional WQCB#7
X Resources Agency
_____ S'F.Bay Conservation & Development Comm.
___ San Gabriel & Lower L.A. Rivers & Mtns. Conservancy
San Joaquin River Conservancy
Santa Monica Mtns. Conservancy
X State Lands Commission
______ SWRCB: Clean Water Grants
X_ SWRCB: Water Quality
X_ SWRCB: Water Rights
____ Tahoe Regional Planning Agency
X Toxic Substances Control, Department of
X Water Resources, Department of
Other:
Other:

X Native American Heritage Commission

Local Public Review Period (to be filled in by lead agency)

Starting Date June 23, 2010

Lead Agency (Complete if applicable):

Consulting Firm:

Address:

City/State/Zip:

Contact:

Phone:

Signature of Lead Agency Representative:

Ending Date July 22, 2010

Applicant:

Address:

City/State/Zip:

Phone:

Authority cited: Section 21083, Public Resources Code. Reference: Section 21161, Public Resources Code.

Revised 2008



To: Distribution List

From: State of California,
Natural Resources Agency

Date: June 21, 2010

Re: Notice of Preparation (NOP) of a Draft Environmental Impact
Statement/Environmental Impact Report (EIS/EIR)

Project: Proposed Salton Sea Species Conservation Habitat (SCH) Project
Riverside and Imperial Counties, California

The California Natural Resources Agency is the Lead Agency for preparation of the Salton Sea
SCH Project EIR in accordance with the California Environmental Quality Act (CEQA). Because
the SCH Project (Project) involves both State and Federal actions, a joint EIS/EIR will be
prepared by DFG, under the direction of the Natural Resources Agency, and the U.S. Army
Corps of Engineers (Corps) pursuant to CEQA and the National Environmental Policy Act
(NEPA). The joint document is being prepared to optimize efficiency and avoid duplication and
is intended to be sufficient in scope to address both the Federal and State requirements. A
summary of the SCH Project is included as Attachment A.

For the purposes of the EIS/EIR, the State actions are the implementation of conservation
measures necessary to protect the fish and wildlife species dependent on the Salton Sea in
accordance with California Fish and Game Code, Section 2932, and the potential issuance of
incidental take authorization under the California Endangered Species Act (CESA) California,
Section 2081, and a Streambed Alteration Agreement under California Fish and Game Code,
Section 1602. The primary Federal action is the potential issuance of a permit under Section
404 of the Clean Water Act, which regulates the discharge of dredged, excavated, or fill material
in wetlands, streams, rivers, and other U.S. waters.

We request the views of interested parties as to the scope and content of the environmental
documentation, including issues that are of interest to an agency’s statutory responsibilities in
connection with the SCH Project. Agencies may need to use the EIS/EIR when considering
permit(s) or other approval(s) for the Project. An Initial Study was not prepared because the
Natural Resources Agency has already determined that a joint EIS/EIR is required (CEQA
Guidelines, Section 15063(a)).

Due to time limits mandated by State law, your response must be sent at the earliest possible
date, but not later than 30 days after receipt of this notice. Please send responses to Ms.
Kimberly Nicol, DFG Program Manager, at 78078 Country Club Drive, Suite 109, Bermuda
Dunes, CA 922083, or at knicol@dfg.ca.gov; alternatively, they can be sent to U.S. Army Corps
of Engineers, Los Angeles District, Regulatory Division, San Diego Field Office, ATTN: CESPL-
RG-SS-2010-00142-LLC, 6010 Hidden Valley Road, Suite 105, Carlsbad, CA 92011, or
lanika.l.cervantes @usace.army.mil. If you have questions, please contact Ms. Nicol at (760)
200-9178 or Ms. Lanika Cervantes, Corps Project Manager, at (760) 602-4838. Comment
letters sent via electronic mail should include the commenter's name and physical mailing




address, and the Project title, “Species Conservation Habitat Project” should be included in the
electronic mail’s subject line.

Scoping meetings will be held to obtain input to the Draft EIS/EIR, and a public hearing will be
held during the public comment period once the Draft EIS/EIR is released. Parties interested in
being added to the electronic mail notification list for the SCH Project can register at:
http://www.spl.usace.army.mil/requlatory/ under the Public Notice tab, Distribution List
registration. This list will be used in the future to notify the public about scheduled hearings and
availability of future public notices. Parties interested in obtaining additional information about
the SCH Project can also visit the Natural Resources Agency website at
http://resources.ca.gov/restoring the salton sea.html.

The Natural Resources Agency and the Corps will jointly conduct public scoping meetings at the
following locations to receive public comment and assess public concerns regarding the
appropriate scope of the Draft EIS/EIR.

Community Location/Address Date Time

Palm Desert University of California at Riverside, Room July 07, 2010 1:00 P.M.
B200
75-080 Frank Sinatra Drive

Thermal Torrez Martinez, Tribal Administration July 07,2010 | 6:30 PM
Building
66-725 Martinez St.

Calipatria Calipatria Inn and Suites July 08,2010 | 1:00 P.M.
700 North Sorenson Avenue

Brawley Elks Lodge #1420, 161 South Plaza July 08,2010 | 6:30 PM




Attachment A

1.0 Description of the Project

Overview

The SCH Project would construct habitat configured in a series of interconnected shallow ponds
within the current footprint of the Salton Sea. The Project size at total build-out is currently
expected to be approximately 2,400 acres, which may be constructed over a period of several
years depending on land availability and cost. The actual total project size may vary depending
on the outcome of the alternatives development process. The Project’s ponds would be created
as the Sea recedes by constructing dikes below the elevation of -228 feet mean sea level (msl)
using material excavated from the sea bed. Rivers, which have better water quality than
agricultural drain water, would provide the primary source of water for the ponds. Habitat ponds
would vary in size, and several ponds could be constructed in each phase depending on land
availability. Habitat would continue to be constructed in subsequent years as the Sea continues
to recede until the targeted acreage of habitat was reached. 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. Figure 1 shows generalized locations of where the SCH Project
could be 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. The Project
is being developed as a proof-of-concept project with construction planned beginning in late
2011 or early 2012.

Project Purpose, Goals, and Objectives

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 California 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 become less diverse and be replaced by species tolerant of
hyper-saline environments (e.g., brine flies and brine shrimp).

The Project goals and the objectives are as follows:

Goal 1 Develop a range of aquatic habitats that will support fish and wildlife
species dependent on the Salton Sea

Objectives | Provide adequate foraging habitat for piscivorous (fish-eating) bird species

Develop habitats required to support piscivorous bird species

Support a sustainable, productive aquatic community

Provide suitable water quality for fish

Minimize adverse effects to desert pupfish

Minimize risk of selenium

Minimize risk of disease/toxicity impacts







Goal 2 Develop and refine information needed to successfully manage the SCH
Project habitat through an adaptive management process

Objectives Identify uncertainties in achieving the objectives

Design science-based means to test alternatives and reduce uncertainty

Develop and implement a monitoring plan

Develop a decision-making framework

Provide proof of concept for future restoration

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. The SCH ponds would be
designed to serve those piscivorous bird species that would experience significant declines if
the amount of Salton Sea habitat were substantially reduced. For many of these species, a
significant proportion of their population uses the Salton Sea. Examples of those focal species
that the SCH ponds would support are American white pelican, black skimmer, Caspian tern,
and double-crested cormorant. If the amount of habitat used by these species at the Sea were
substantially reduced, some individuals could use other habitats in the region up to their
capacity, but it is unlikely that all of the piscivorous birds using the Salton Sea could find suitable
habitat elsewhere.

The SCH ponds would also benefit other bird species, such as the eared grebe, gull-billed tern,
western snowy plover, ruddy duck, black tern, and California brown pelican. These species are
either not piscivorous (i.e., invertebrate prey is easier to support than fish) and/or only a small
proportion of their population depends on the Salton Sea. There are also some subspecies or
population segments that would likely use the created habitats as well, such as the least tern
(interior subspecies of the California least tern or Mexican least tern, whichever is present at the
Salton Sea) and Baja population of the California brown pelican which uses the Salton Sea as a
post-breeding site. While the SCH ponds would provide ancillary benefits for these species, they
are not the principal species served by the SCH Project, and therefore, their habitat needs
would not be criteria for design.

Fish currently existing in the Salton Sea or tributaries are the likely candidates for establishment
in the SCH ponds. 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.

Key Project Components

Depth of water in the ponds is dependent on the slope of the sea bed, but could range up to
approximately 6 feet, depending on the areas available for development as the surface water
elevation declines. 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.

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 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 other ponds, and from there into further ponds.

A variety of methods for managing salinity will be thoroughly evaluated in the EIS/EIR. Several
methods are currently under consideration, although additional methods may be identified as
part of the scoping process and as a result of special studies that are underway. The methods
currently being considered include evapo-concentration of salts, which would result in higher
salinity in each subsequent pond, until the maximum salinity suitable for optimal biological
productivity was achieved. Once the maximum desired salinity was achieved, the next phase of
ponds could again initially be supplied by river water. Saline water from the earlier ponds could
be blended with river water to obtain targeted salinities in some of the newer 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. Higher salinities in the initial
ponds, if needed, also could be achieved by temporarily blending diverted river water with saline
water pumped from the Salton Sea. If necessary, temporary pumping could also be used to
initially achieve the targeted salinities in the subsequent phases of ponds, but longer-term
salinity management would be maintained by balancing inflows, evaporation, and discharge. If
additional salt water were needed in future years to maintain salinity, saline water from the
higher salinity ponds could be recirculated to the lower salinity ponds.

Siting 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 rivers and between the ponds could be controlled with valves
to be able 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.

Monitoring and evaluation would commence upon completion of the ponds in the first year and
would continue thereafter. 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.

2.0 Other Involved Agencies

The Natural Resources Agency and the Corps are developing the SCH Project in close
coordination with other agencies, including the Department of Water Resources, DFG, the State
Air Resources Board, and the State Water Resources Control Board. The following permits,
approvals, and consultations are expected to be required: Clean Water Act section 404



permit/section 401 water quality certification; Endangered Species Act section 7 consultation;
National Historic Preservation Act section 106 consultation; CESA section 2081 incidental take
authorization; California Fish and Game Code section 1602, Streambed Alteration Agreement;
and air quality permits.

3.0 Project Alternatives

Alternatives initially being considered for the SCH Project include the following: (a) alternative
locations (at the confluence of the New, Alamo, or Whitewater rivers and the Salton Sea, or a
combination of sites); (b) different acreages of created habitat; (c) different pond sizes and
configurations; (d) different ranges of salinity; and (e) no project. The range and characteristics
of the alternatives addressed in the EIS/EIR will be further developed based on input from the
scoping process and special studies that are underway.

4.0 Probable Environmental Effects of the Project

The Draft EIS/EIR will evaluate the full spectrum of resources potentially affected by the SCH
Project. Although additional issues may be identified during the scoping process, issues initially
identified as probable environmental effects include:

Agricultural Resources
K Potential conversion of farmland to non-agricultural use.
® Dust from construction.

X Potential zoning conflicts if the Project were implemented on lands zoned for agricultural
use.

Air Quality

X Potential exceedance of emissions thresholds from equipment, vehicle traffic, and soil
disturbance during construction, operations, and maintenance.

X Beneficial impact on fugitive dust from covering exposed playa with water.
X Potential odors emanating from the ponds, fish kills in the ponds, or bird die-offs.

Biological Resources

X Potential effects on fish and wildlife during construction, operations, and maintenance,
such as disruptions from noise and human activity, mortality, effects on nesting birds,
and risks to avian and aquatic species and habitat due to selenium and other water
quality constituents.

XK Potential effects on desert pupfish and other special status species during construction,
operations, and maintenance, including mortality, water quality effects, disturbance
effects, and effects on movement corridors.

X Removal or degradation of habitat, including riparian vegetation, mudflats, and section
404 and State jurisdictional wetlands.

X Potential for disease (e.g., avian botulism and cholera) and toxicity effects (e.g., from
selenium, algal toxins).

Cultural Resources

XK Potential for destruction or disturbance of archaeological resources, human remains,
and sacred sites activities.



Environmental Justice

X Potential effects on the Torres Martinez Desert Cahuilla Indian Tribe and other local
communities from construction, operations, and maintenance activities.

Geology and Soils
X Increased erosion and sedimentation during construction, operations, and maintenance.
XK Potential collapse of berms from seismic events, flooding surrounding areas.

Greenhouse Gas Emissions/Climate Change

X Generation of greenhouse gas emissions from equipment and worker vehicles during
construction, operations, and maintenance.

Hazards and Hazardous Materials

X Potential accidental release of hazardous materials (e.g., diesel fuel, lubricants) during
construction, maintenance, and operations.

XK Potential exposure of workers and the public (if public access is allowed) to unexploded
ordnance.

X Potential increase in mosquito vectors from standing water.

Hydrology and Water Quality

X Increased erosion and sedimentation in the Salton Sea, nearby rivers, and canals during
construction, operations, and maintenance.

X Inadvertent release of hazardous materials into water during construction, construction,
operations, and maintenance.

X Changes in water quality of the ponds, including resuspension or dissolution of salts and
selenium, seasonal increases or decreases in water temperature, reduced levels of
dissolved oxygen, and high concentrations of nutrients.

X Potential reduced freshwater inflow into the Salton Sea, resulting in decreased surface
water elevation and increased rate of salination.

X Reduced downstream river flows due to water diversion for ponds.

Indian Trust Assets

X Effects on Torres Martinez Tribe’s trust assets from development of the sites near the
Whitewater River.

Land Use

X Potential conflicts with other existing or planned land uses and local plans, policies, and
ordinances.

Noise
® Noise increases during construction, operations, and maintenance.

Paleontological Resources
X Destruction or alteration of paleontological resources from ground-disturbing activities.



Transportation and Traffic
K Increased traffic during construction, operations, and maintenance.

5.0 Schedule

The joint lead agencies expect the Draft EIS/EIR to be made available to the public by early
2011.
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Salton Sea Species
Conservation Habitat
Scoping Report

SUMMARY OF SCOPING MEETING COMMENTS AND RESPONSES TO THE
NOTICE OF INTENT AND NOTICE OF PREPARATION

The U.S. Army Corps of Engineers (Corps) and the California Department of Fish and Game
(DFQG), acting on behalf of the California Natural Resources Agency, have been charged with
preparing a joint Environmental Impact Statement/Environmental Impact Report (EIS/EIR) for
the Salton Sea Species Conservation Habitat (SCH) Project. The SCH Project would restore
approximately 2,400 acres of habitat for piscivorous (fish-eating) birds that are dependent on the
Salton Sea. In compliance with the National Environmental Policy Act (NEPA), the Corps issued
a Notice of Intent (NOI) for the preparation of the EIS/EIR on June 23, 2010. In compliance with
the California Environmental Policy Act (CEQA), the Natural Resources Agency issued a Notice
of Preparation (NOP) for the EIS/EIR on June 21, 2010. The NOI and NOP were sent to over
1,300 responsible and involved agencies and interested organizations and individuals. To solicit
additional comments on the scope and content of the EIS/EIR, the co-lead agencies held four
public scoping meetings in the vicinity of the Salton Sea on July 7 and 8, 2010. The following
table lists the logical details for each public meeting.

. Approximate

Community | Location/Address Date Time Attendance
Palm Desert | University of California at Riverside, July 07 1:00 P.M. 32

Room B200

75-080 Frank Sinatra Drive
Thermal Torrez Martinez, Tribal Administration July 07 6:30 PM 8

Building

66-725 Martinez St.
Callipatria Callipatria Inn and Suites July 08 1:00 P.M. 1

700 North Sorenson Avenue

Elks Lodge #1420, 161 South Plaza
Brawley Elks Lodge #1420, 161 South Plaza July 08 6:30 PM 2

This report summarizes the written responses to the NOI and NOP and the major themes and/or
comments from various scoping meetings. The four scoping meetings attracted over 50 people,
some of whom provided oral comments on the scope and content of the EIS/EIR, including
project design and impacts.
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Twelve written responses to the NOI and NOP were received during the comment period which
ended on June 24'. The written comments received are attached as an appendix to this report.
Table 1 is a listing of those agencies and organizations that submitted written comments.

Table 1 Agencies, organizations, and individuals that submitted written
comments on the NOI and NOP

Federal Agencies (5)

U.S. Bureau of Reclamation (Reclamation)

U.S. Department of Homeland Security, Federal Emergency Management Agency (FEMA), Region IX

U.S. Geological Survey (USGS)

U.S. Environmental Protection Agency (EPA)

U.S. Navy

State of California Agencies (2)

Department of Toxic Substances Control (DTSC)

State Lands Commission

Regional and Local Agencies (4)

Coachella Valley Mosquito and Vector Control District

County of Imperial Public Health Department

Imperial Irrigation District (IID)

San Diego County Water Authority

Organizations (6)2

Audubon California

California Outdoor Heritage Alliance

Defenders of Wildlife

Desert Protective Council

Pacific Institute

Sierra Club California

Individuals (1)

Patrick Maloney (on behalf of agricultural landowners in the Imperial Valley)

Note:
a. These organizations submitted a single, joint letter.

The major themes and/or issue areas expressed as part of written and oral comments on the NOI
and NOP are summarized below under “Scope and Content of the EIS/EIR—Major Themes or
Topics.” More specific comments on the scope and content of the NOI and NOP are categorized
under “Scope and Content of the EIS/EIR—Specific Comments.” Finally, comments or

" The organizations listed in Table 1 submitted a single, joint letter.
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statements not directly pertinent to the scope and content of the EIS/EIR are summarized under
“Other Comments.”

SCOPE AND CONTENT OF THE EIS/EIR—MAJOR THEMES OR TOPICS

Several of the written and oral comments on the NOI and NOP can be summarized or grouped
into major themes or topics, including expanding the range of species that would be benefited by
the SCH Project, addressing issues associated with selenium exposure, and the need to address
the potential creation of breeding habitat for mosquitoes, which are disease vectors. Additionally,
a number of commenters, including the EPA, Reclamation, SDCWA, and the non-governmental
organizations listed above, expressed overall support for the SCH Project.

Range of Targeted Species

The SCH Project is encouraged to develop as much habitat as practical for species other than the
targeted bird species that also use the Salton Sea. To maximize biological productivity of the
SCH ponds, they should be designed to optimize invertebrate production to enhance the prey base
for shorebirds and wading birds, in addition to optimizing production for fish-eating birds.
Accordingly, the ponds should be managed to include a greater range of salinities than tolerable
by fish, ranging from the roughly 2-3 gallons per liter (g/L) total dissolved solids (TDS) of the
rivers to 140+ g/ TDS. This broad range of salinity would greatly increase the diversity of
species residing in and visiting the SCH, improving the resilience of the system as a whole. Ponds
managed for salinities around 130 g/L TDS could produce a large number of brine flies and brine
shrimp, complementing the invertebrate good base found in the other ponds and in the Sea itself.
Managing ponds at these higher salinities would also provide valuable monitoring data and
experience for the future.

Selenium Exposure

e The SCH plan calls for use of evapo-concentrated, high-salinity water from one pond to
provide saline water for another series of salinity gradient ponds. There may be a selenium
risk associated with this practice. The EIS/EIR should include an assessment of effects of
using waters (including selenium and pesticides) that have been evapo-concentrated for
mixing.

e SCH would create habitats that do not currently exist at the Salton Sea; the increased
exposure risk related to selenium in this new habitat relative to existing Salton Sea habitat
should be assessed.

e A robust ecological analysis of selenium remediation and avoidance technologies (including a
definition of specific endpoints for measuring effects and target action levels) should be
included.

Mosquito/Vector Control

Concerns were raised that restoration efforts would provide breeding habitat for mosquitoes,
leading to a possible increase of mosquito populations at the north and south ends of the Salton
Sea. The mosquito, Culex tarsalis Coquilett, is a known vector of the West Nile, Saint Louis
encephalitis, and western equine encephalomyelitis viruses, which are active in the Coachella and
Imperial valleys. According to the University of California Davis Center for Vector-borne
Disease Research data, shoreline habitats along the Salton Sea are the focus of yearly virus
amplifications, and the breeding habitat of Culex tarsalis covers a wide range of water quality
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(from fresh up to 35 parts per thousand). Moreover, the Salton Sea provides a year-round habitat
for breeding due to the climate.

Habitats usually do not support mosquitoes if they have running water, deeper water, and no
sloped edges. After several years, many man-made wetlands become overgrown with vegetation,
the water settles, and water quality changes; the type of emerging submerged and floating
vegetation promotes mosquito breeding. There are considerable costs associated with mosquito
control. Using specific types of fish to control mosquitoes is challenging because the birds will
feed on the fish. Desert pupfish feed on mosquito larvae more aggressively than mosquitofish.
The Coachella Valley Mosquito and Vector Control District has facilities where they could be
raised, but this would require a permit from DFG.

The following concerns need to be evaluated:

o  Who will be responsible for monitoring and treating mosquito populations? What thresholds
will be established?

e  What jurisdictions will be encountered and what permitting will be needed to control any
vector problems that may result? Will the DFG and/or the Corps have the ultimate authority
regarding vector operations in relation to endangered species?

e s there funding for mosquito control with respect to maintaining and monitoring the facility?
e  Will a mosquito abatement plant be developed for the project?
e  Will the project have a dedicated vector biologist and supporting staff?

o Will a designated party serve as the contact point with the authority to act in the event of
unforeseen circumstances during and after construction?

It is suggested that local health and vector control agencies should be further consulted regarding
best management practices to address mosquito vectors.

SCOPE AND CONTENT OF THE EIS/EIR—SPECIFIC COMMENTS

The following comments were provided by individual commenters. They focus primarily on the
project design, adaptive management and monitoring program, siting criteria, the appropriate
baseline condition to use, and project impacts and mitigation measures.

Project Design
e The proposed location of the initial ponds should be clarified.

e The EIS/EIR should include a discussion of fish species proposed to be the principal project
focus (natives, invasives, a combination of both?) This is critical when considering a variety
of issues including potential depths of ponds.

e The EIS/EIR should include a discussion of what habitat attributes will be built into SCH to
provide for desert pupfish.

e The draft plans call for SCH to create deep holes from borrow pits. Steep-sided pits should be
avoided since they may promote stratification and anoxia of the deep water. (Construction
equipment tends to make steep sides when excavating.) USGS has observed that traps placed
in the deeper holes captured no fish. When placed in the exact same area, but at the surface,
the trap came back loaded. Unless adequate mixing of the deep water can be ensured, the
holes may not sustain habitat.
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A review and citation of literature justifying proposed depths of ponds in SCH should be
conducted.

Design of the SCH Project should include a variety of substrates to increase invertebrate
productivity.

Standards to which berms will be built will need to be clarified.

The EIS/EIR should assess the potential use of geothermal energy resources to selectively
supplement heating of ponds for temperature-sensitive fish.

The project should evaluate the potential to harvest shallow groundwater for use in the cells.

The rationale for use of freshwater for SCH (if proposed to be used) to replace saline water
habitat at the Salton Sea should be included.

Specific information such as number of acres of each specific salinity regime that would be
created and size of anticipated freshwater area should be included (freshwater being the river
water quality).

The 2008 Flood Insurance Rate Maps (FIRM) for the project area should be reviewed. All
buildings within a riverine floodplain (i.e., Flood Zones A, AO, AH, AE, and A1 through
A30 as delineated on the FIRM) must be elevated so that the lowest floor is at or above the
Base Flood Elevation level in accordance with the effective FIRM.

If the area of construction is located within a Regulatory Floodway as delineated on the
FIRM, any development must not increase base flood elevation levels. The term
“development” means any man-made change to improved or unimproved real estate,
including but not limited to, buildings, other structures, mining, dredging, filling, grading,
paving, excavation or drilling operations, and storage of equipment and materials. A
hydrologic and hydraulic analysis must be performed prior to the start of development and
must demonstrate that the development would not cause any rise in base flood levels. No rise
is permitted within regulatory floodways.

The project, including its water conveyance systems, should be designed to minimize impacts
on the water delivery and drainage infrastructure in place around the rivers, drains, and other
agricultural facilities. Any increase in water surface elevations of the drains or rivers would
affect field irrigation infrastructure and drainage. Impounded areas such as the SCH ponds
may raise water table elevations in the surrounding areas and affect the tile drainage systems
in the farm fields.

The SCH Project alternatives should not conflict with the goals and objectives of the QSA
and pursuant to Fish and Game Code section 2932(b) should be consistent with the Salton
Sea Restoration study requirements found in Fish and Game Code section 2081.7.

Any construction or operation on IID property or within its existing and proposed rights of
way or easements will require an encroachment permit. No foundations or buildings will be
allowed within the right of way.

Water Supplies

The EIS/EIR should acknowledge that water in the Alamo, New, and Whitewater rivers is not
fresh water, but rather composed primarily of agricultural drainage.

The EIS/EIR should acknowledge that water from the Colorado River is not available for
direct delivery to the SCH Project. The lack of available Colorado River supplies is
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documented on page 2-8 of the October 2006 Draft Salton Sea Ecosystem Restoration
Programmatic EIR.

Landowners in the Imperial Valley are entitled to continued water service by virtue of the
easements predating governmental intrusion into the waters of the Colorado River. The
discussion of water rights in the NOI/NOP and scoping documents fail to reflect such unique
rights.

Any discussion of the cause of the Sea’s historic size — a potential factor in assessing fiscal
liability — is also absent from the notices and analysis documents thus far.

The fundamental facts about what the documents refer to as “water rights” (e.g., Section 1.1.2
of the document describing the screening process) are wrong; i.e., much of the water use in
the Imperial Valley is not under the jurisdiction of the State Water Resources Control Board
since such rights are of the pre-1941 variety (Arizona v. California (2006) 547 US 150, 175
(recognizing 2.6 million acre-feet of present perfected rights as of 1901). Any review of
“water rights” involved would necessarily include the public statements of water diversion
filed by those who use Colorado River water in Imperial County.

Adaptive Management and Monitoring

This "proof-of-concept" project relies on adaptive management to make improvements.
Detailed information on monitoring plans should be included.

Science from the literature and recently completed and ongoing studies should be used in
establishing the goals, objectives, and triggers included in the adaptive management plan.
Adaptive management is not the same as trial and error.

The SCH Project may benefit by drawing on science published and available from the
USGS/Reclamation shallow habitat project as part of the proof of concept.

Siting Criteria

To the extent practical, habitat should be located in a manner that maximizes mitigation of
dust emissions from the playa.

The project should be compatible with the mitigation planned for the Quantification
Settlement Agreement water transfer and other projects.

The project should be designed to accommodate other land uses such as alternative energy
development, agricultural use, and recreational use.

The extent to which the SCH Project would conflict with or preclude other existing, planned
or proposed habitat construction or air quality management projects at and around the Salton
Sea should be a factor in determining the location of the shallow habitat pond complexes.
Siting the proposed ponds in locations where other parties would otherwise construct habitat
would be a waste of limited resources and dramatically reduce the net habitat value of the
proposed project. The SCH Project should be sited at locations whether no other habitat or air
quality projects are currently planned or proposed.

Baseline Conditions

The "current" level of the Salton Sea changes daily, and as of July 22, 2010, is ranging about
0.10 foot above and below -231.20 ft.

Salton Sea SCH Project 6 August 12, 2010
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e A key factor the Corps should use to determine whether to issue a permit for the SCH Project
is the benefit of the project relative to no project. Current conditions are not an appropriate
baseline for determining the condition of the Salton Sea in the future, nor are they appropriate
for determining the relative benefits of the SCH Project.

e The EIS/EIR should include a detailed, comprehensive list and description of every planned
and proposed habitat and air quality project at and around the Salton Sea. These constitute a
reasonable baseline against which the SCH Project should be measured.

e The EIS/EIR should include a clear demonstration of compliance with the Clean Water Act
section 404(b)(1) guidelines. The existing condition of wetlands and waterways should be
described in detail. The effects analysis and assessment of existing conditions should use the
California Rapid Assessment Methodology (CRAM) or another applicable assessment
method.

Project Impacts and Mitigation Measures

e The EIS/EIR should address all of the issues listed in the NOI and NOP, with particular
attention to potential effects on existing Quantification Settlement Agreement agreements,
land use policies and plans, water use/quality, biological resources, and air quality.

Agricultural Resources

e The project should be planned and implemented to avoid impacts on area farmers and
productive agricultural land.

Biological Resources

e Potential environmental consequences of establishing a sedimentation basin should be
addressed (for example, components of SCH may develop into habitat capable of supporting

Yuma clapper rails [YCR]). An evaluation of selenium exposure risk to YCR should be
included.

o Impacts of diversions from the rivers on threatened and endangered species (in the rivers at
the diversion points) should be assessed.

o The EIS/EIR should evaluate desert pupfish interactions with non-natives that are being
encouraged as a forage base. The role of invasive species, termed "novel species" in the SCH
summary documents, should be evaluated to understand interactions of anticipated invasive
or exotic species in SCH.

e Potential impacts of invasive species should be analyzed.

e The EIS/EIR should describe proposed mitigation for aquatic, wetland, and habitat impacts,
and demonstrate compliance with the Corps’ IEPA Wetlands Compensatory Mitigation Rule
issued in April 2008 (40 CFR Part 230, page 195941).

o The EIS/EIR should evaluate the direct habitat benefits of the SCH Project.

e The EIS/EIR should evaluate water quality effects on current bird diseases such as botulism.

Air Quality

o The EIS/EIR should evaluate the direct and indirect air quality benefits generated by flooding
exposed Salton Sea playa and interrupting wind fetch.
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EPA has a strong interest in ensuring restoration practices are consistent with air quality
emission mandates.

Greenhouse Gas Emissions/Climate Change

Regarding the effects of SCH development on greenhouse gases uptake and emissions
relative to existing area of the Salton Sea — it is suggested that an assessment of uptake,
including positive or negative rate, be included.

The climate change section should analyze what may occur during the life of the project and
any projected impacts from global warming on the Salton Sea and the SCH areas.

Hazards and Hazardous Materials

The EIS/EIR should evaluate the potential for the SCH Project to attract and increase local
bird populations and thus cause an increase in the potential for bird strikes by aircraft from
the Naval Air Facility El Centro training ranges. Both project-specific and cumulative
impacts should be evaluated.

Regarding selenium and public access and recreational activities relative to public health
threshold levels — would the SCH Project cause a public health risk to humans consuming
fishes or birds from the SCH site? The EIS/EIR should evaluate public access and recreation.

The EIS/EIR should evaluate whether conditions within the project area may pose a threat to
human health or the environment, using the EPA’s National Priorities List, Resource
Conservation and Recovery Information System, and Comprehensive Environmental
Response Compensation and Liability Information System; Envirostor (accessible through
DTSC’s website), Solid Waste Information System provided by the California Integrated
Waste Management Board (currently the Department of Resources Recycling and Recovery);
GeoTracker (maintained by the Regional Water Quality Control Boards); lists of hazardous
substances cleanup sits and leaking underground storage tanks maintained by local counties
and cities; and the Corps’ list of Formerly Used Defense Sites.

The EIS/EIR should identify the mechanism to initiate any required investigation and/or
remediation for any site within the proposed Project area that may be contaminated, and the
government agency to provide appropriate regulatory oversight. If necessary, DTSC would
require an oversight agreement to review such documents.

Any environment investigations, sampling, and/or remediation should be conducted under a
work plan approved and overseen by a regulatory agency that has jurisdiction to oversee
hazardous substance cleanup. The findings of any investigations, including any Phase I or 11
Environmental Site Assessment investigations should be summarized in the document. All
sampling results in which hazardous substances were found above regulatory standards
should be clearly summarized in a table. All closure, certification, or remediation approval
reports by regulatory agencies should be included in the EIS/EIR.

If buildings, other structures, asphalts or concrete-paved surface areas are being planned to be
demolished, an investigation should be conducted for the presence of hazardous materials
(chemicals, mercury, asbestos-containing materials), and proper precautions should be taken
as needed. Contaminants should be remediated in compliance with California environmental
regulations and policies.

Sampling may be required if construction requires soil excavation or filling. Contaminated
soils must be properly disposed of, not relocated onsite. Land Disposal Restrictions may be
applicable. Imported soil, if any, should be sampled for contamination.
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Human health and the environment of sensitive receptors should be protected during
construction/demolition. If necessary, a health risk assessment overseen and approved by the
appropriate government agency should be conducted by a qualified health risk assessor to
determine if there have been or will be any releases of hazardous materials that may pose a
risk to human health or the environment.

At sites used for agricultural, livestock, or related activities, onsite soils and groundwater
might contain pesticides, agricultural chemical, organic waste, or other related residue. Proper
investigation, and remedial actions, if necessary, should be conducted prior to construction.

If hazardous wastes would be generated by SCH operations, they must be managed in
accordance with the California Hazardous Waste Control Law (California Health and Safety
Code, Division 20, Chapter 6.5) and the Hazardous Waste Control Regulations (California
Code of Regulations, Title 22, Division 4.5). Additionally, the facility should obtain an EPA
Identification Number. Certain hazardous waste treatment processes or hazardous materials,
handling, storage, or uses may require authorization from the local Certified Unified Program
Agency.

Hydrology/Water Quality

Water quality effects to evaluate include nutrient loading, oxygen depletion, temperature
fluctuations, pesticide, selenium, and DDT residues; discharges of agricultural chemicals;
effects on total management demand loads (TMDLs), water quality standards, and Coachella
and Torres Martinez Tribal water quality goals; effects on current bird diseases such as
botulism; and the impact of a sudden release of high salinity water into less saline water if a
berm fails. EPA has a strong interest in ensuring restoration practices are consistent with
TMDL requirements and water quality standards.

The EIS/EIR should evaluate the potential to restore seeps, creeks, springs, and the river
deltas of the Salton Sea.

The EIS/EIR should evaluate changes in the surface water elevation of the Salton Sea.

Cumulative Impacts

The Corps should consider the role of a sustainably restored Salton Sea as a vital part of a
thriving, healthy Lower Colorado River watershed. The Lower Colorado River Basin,
including the Salton Sea and Colorado River Delta, should be considered in its entirety,
especially in regards to preserving at-risk migratory birds, because actions taken in one part
of the Lower Colorado River Basin could have significant cumulative impacts on other parts
of the Basin. It is questionable whether the entire watershed would remain ecologically viable
without a comprehensive approach to its restoration. It is recommended that the EIS/EIR
describe the proposed project's impacts and benefits within the regional context of the Lower
Colorado River Basin and other restoration efforts such as the Lower Colorado River Multi-
species Conservation Program and past and current Salton Sea restoration efforts.

Several other projects would contribute to a cumulative impact associated with bird air
strikes. IID is constructing several thousand acres of managed marsh near the Salton Sea,
which is intended to attract and provide habitat for avian species affected by decreased Salton
Sea levels resulting from agricultural/urban water transfers. Also, a planned development, the
Desert Springs Resort, is proposed for construction on the west side of Imperial Valley less
than 4 miles from the perimeter of Naval Air Facility El Centro and directly adjacent to their
parachute drop range. This project would include over 100 acres of lakes and associated
landscaping (golf course), which the Navy believes would attract large numbers of birds.
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Other Issues

If the Draft EIS/EIR does not contain a preferred alternative, it should describe the eventual
selection criteria and processes for selection of the preferred alternative in the Final EIS/EIR.

The SCH Project should reflect the extensive research already conducted on biotic and abiotic
elements of the Salton Sea ecosystem.

Other issues that should be addressed in the EIS/EIR include funding, project management,
and engineering questions such as seismic stability of the constructed berms.

"Special studies" are cited on pages 5 and 7 of the Public Notice. Some additional
information on the goals, objectives, scope, and anticipated contributions of special studies
should be included.

OTHER COMMENTS

Water rights and access to water (paper and wet water) should be addressed and secured prior
to construction.

Additional Stakeholder group meetings should be held to discuss the project as the design
progresses.

11D should be notified once specific sites are located.
Reclamation requests Cooperating Agency status.

DTSC can provide cleanup oversight through an Environmental Oversight Agreement for
government agencies that are not responsible parties, or a Voluntary Cleanup Agreement for
private parties.

A detailed map or site plan showing exactly where the SCH Project improvements would
occur should be provided to the State Lands Commission to enable them to determine the
State’s interest in these locations.

Upon completion of any development that changes existing Special Flood Hazard Areas, the
National Flood Insurance Program directs all participating communities to submit the
appropriate hydrologic and hydraulic data to FEMA for a FIRM revision.

It is recommended that the wetland assessment data be entered into California's Wetland
portal.

The recovery of the Salton Sea as a whole needs to be funded.

The focus appears to be wholly piecemeal and likely will not garner support from the public.
It is essential that an integrated approach be taken that guarantees a rapid solution and
involves the parties directed affected.

The need for an environmental review may not be necessary or advised under the law. Based
on the principles announced in the Nacimiento Regional Water Management Advisory
Committee v. Monterey County Water Resources Agency (1993) 15 Cal.App.4™ 200 and
Reclamation’s recommendations for IID’s improvement of its management of diversions
from the Colorado River (presented in a Decision resulting from a Part 417 process initiated
by Reclamation against IID), the Imperial Valley landowners have no obligation to maintain
the Salton Sink as a sea, and no EIR or environmental mitigation is required if the landowners
choose to reduce the flow of water into the Salton Sea.
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e The notice and scoping documents all lack a critical event since the prior review: the water
transfer that is at the heart of all Sea discussion was decreed invalid after a lengthy trial in
2009. Thus, the implicit assumptions about water flow, the availability of money under
legislation associated with the transfer, the responsibilities of specific parties (e.g., the
Metropolitan Water District of Southern California) for liability all remain unresolved. Given
the scope of the trial court’s decision, the results on appeal — affirming or reversing — may
fundamentally alter the status of the Sea, especially what parties may be liable for any cost of
remediation thereof.
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Appendix
Written Comments Received in Response to the NOI and NOP

Written comments are available on the California Department of Water Resources’ website at:
http://www.saltonsea.water.ca.gov.
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Appendix B

Salton Sea Species Conservation Habitat
Alternatives Development Process

B.1 Introduction

The goals and objectives/purpose for a project could be met in a variety of ways. However, these
alternative ways of implementation would likely differ in how well they achieved the project
objectives/purpose, their feasibility, and their impacts. The approach and requirements for alternatives
analysis are slightly different under Federal and state law.

Both the National Environmental Policy Act (NEPA) and the California Environmental Quality Act
(CEQA) require that an Environmental Impact Statement (EIS) or Environmental Impact Report (EIR),
respectively, analyze the impacts of alternative ways of implementing a project. NEPA’s requirements for
an alternatives analysis are found in the Council on Environmental Quality’s NEPA Regulations (40 Code
of Federal Regulations [CFR] 1502.14), and CEQA’s are found in CEQA Guidelines section 15126.6.
Under NEPA, the range of alternatives required to be evaluated by an EIS is governed by the rule of
reason, which requires an EIS to set forth only those alternatives necessary to permit a reasoned choice.
An EIS must rigorously explore and objectively evaluate a reasonable range of alternatives as defined by
the specific facts and circumstances of the proposed action. Alternatives must be feasible and consistent
with the statement of purpose and need. Feasible alternatives are those that can be carried out based on
technical, economic, and environmental factors, as well as common sense (40 CFR 1502.14; Forty Most
Asked Questions Concerning CEQ’s NEPA Regulations No. 2a). If alternatives have been eliminated
from detailed study, the EIS must briefly discuss the reasons for their elimination. In addition, under
NEPA, the alternatives analysis should present the environmental impacts of the proposed project and the
alternatives "in comparative form, thus sharply defining the issues and providing a clear basis for choice
among options by the decision maker and the public" (40 CFR section 1502.14). The “No Federal
Action” alternative (no permit issued) must be included among the alternatives analyzed. The Federal
lead agency also should identify its preferred alternative.

In addition to the NEPA alternatives analysis, the United States (U.S.) Army Corps of Engineers (Corps)
is required to analyze alternatives pursuant to the Clean Water Act section 404(b)(1) Guidelines (40 CFR
Part 230). Under those guidelines, the Corps is required to identify and determine the "least
environmentally damaging practicable alternative." A Draft Section 404(b)(1) Alternatives Analysis for
the proposed project will be prepared pursuant to the Guidelines and included in the Final EIS/EIR. The
Draft Section 404(b)(1) Alternatives Analysis is intended to assist the Corps in complying with the
guidelines in connection with its decision whether to issue a Clean Water Act section 404 permit for the
proposed project or an alternative to the proposed project. Pursuant to the Section 404(b)(1) Guidelines
and Corps regulations (33 CFR 320-332), the Corps can issue a permit only for a project that is the least
environmentally damaging practicable alternative (focusing primarily on impacts on aquatic resources)
and is not contrary to the public interest.

CEQA requires that EIRs examine a reasonable range of alternatives that would feasibly achieve most of
the basic project objectives, but would avoid or substantially lessen one or more of a project’s significant
environmental impacts. Project alternatives must be feasible based on specific economic, social, legal,
and technical considerations. The EIR must explain the rationale for selecting the alternatives to be

Salton Sea SCH Project B-3 August 2011
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discussed, identify those that were eliminated as infeasible, and briefly explain why they were eliminated.
The range of alternatives required in an EIR is governed by a “rule of reason,” which requires the EIR to
set forth only those alternatives necessary to permit a reasoned choice. The EIR need examine in detail
only the alternatives that the lead agency determines could feasibly attain most of the project objectives
(CEQA Guidelines section 15126.6[f]). An EIR need not consider an alternative whose effects cannot be
reasonably ascertained and whose implementation is remote and speculative (CEQA Guidelines section
15126.6[f][3]).

CEQA Guidelines section 15126.6[e][1] indicates that the no project alternative (referred to as the “No
Action Alternative” in this document) is not the baseline for determining whether the proposed project’s
environmental impacts may be significant unless it is identical to the existing environmental setting.
CEQA Guidelines section 15126.6[e][2] further indicates that the no action analysis should discuss the
existing conditions at the time the Notice of Preparation is published, as well as what would be
reasonably expected to occur in the foreseeable future if the action were not approved, based on current
plans and consistent with available infrastructure and community services.

The initial concept for the Salton Sea Species Conservation Habitat (SCH) Project was to restore
approximately 2,400 acres of saline habitat, based on available funds. The habitat would be configured in
a series of interconnected shallow ponds located within the Sea’s current footprint, consistent with the
characteristics of the Early Start Habitat identified in the Programmatic Environmental Impact Report for
the Salton Sea Ecosystem Restoration Program (California Department of Water Resources [DWR] and
California Department of Fish and Game [DFG] 2007). This appendix describes the process used for
developing this initial concept and refining the list of alternatives to be evaluated in the SCH Project
EIS/EIR. This process has occurred in a systematic, incremental manner, involving the development of
Project goals and objectives/purpose; identification of potential site locations, configurations, and Project
components; and the application of exclusionary and evaluative criteria to the potential sites and Project
components with the intent of eliminating those that either did not meet the goals and objectives/purpose
or were not viable due to cost, technical, or environmental considerations. Additional refinements to the
Project alternatives included in the EIS/EIR occurred after this initial analysis, based on information
included in the geotechnical analysis, special studies and workshops, land use compatibility issues,
budgetary considerations, and input from Stakeholders.

B.1.1 SCH Project Goals and Objectives/Purpose

Feasible alternatives must, at a minimum, meet the Project goals and objectives/purpose, which were
developed after consideration of the existing and projected conditions of the Salton Sea ecosystem.

The Salton Sea currently supports a wide variety of bird species and a limited aquatic community. Over
many decades, the components of the aquatic-dependent community have shifted in response to receding
water levels and increasing salinity. The Salton Sea currently is a hypersaline ecosystem (about 51 parts
per thousand [ppt]) (C. Holdren, Reclamation, unpublished data). Without restoration, declining inflows
in future years will result in the Sea’s ecosystem collapse due to increasing salinity (expected to exceed
60 ppt by 2018, which is too saline to support fish) and other water quality stresses, such as temperature
extremes, eutrophication, and related anoxia due to algal productivity.

The most serious and immediate threat to the Salton Sea ecosystem is the loss of fishery resources that
support piscivorous birds. The birds that feed on invertebrates have more options and resources, because
the invertebrate fauna has a wider range of salinity tolerances. Piscivorous birds, on the other hand, are at
risk of decline. To address this immediate need, the California Legislature appropriated funds for the
purpose of implementing “conservation measures necessary to protect the fish and wildlife species
dependent on the Salton Sea, including adaptive management measurements” (California Fish and Game

Salton Sea SCH Project B-4 August 2011
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Code section 2932(b)). Therefore, under CEQA the SCH Project’s goals are two-fold: (1) develop a range
of aquatic habitats that will support 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. Specific objectives under each goal are described in detail in Section 1 of this
EIS/EIR.

GOAL 1. DEVELOP A RANGE OF AQUATIC HABITATS THAT WILL SUPPORT FISH AND WILDLIFE SPECIES DEPENDENT ON THE
SALTON SEA.

The SCH Project’s purpose is to provide in-kind replacement for near-term habitat losses. The Project’s
target species are those piscivorous bird species use the Salton Sea and that are dependent on shallow
saline habitat for essential habitat requirements and the viability of a significant portion of their
population.

OBJECTIVES FOR GOAL 1:

Provide appropriate foraging habitat for piscivorous bird species.
Develop habitats required to support piscivorous bird species.
Support a sustainable, productive aquatic community.

Provide suitable water quality for fish.

Minimize adverse effects on desert pupfish.

Minimize risk of selenium.

Minimize risk of disease/toxicity impacts.

NookrwdE

GOAL 2. DEVELOP AND REFINE INFORMATION NEEDED TO SUCCESSFULLY MANAGE THE SCH PROJECT HABITAT THROUGH
AN ADAPTIVE MANAGEMENT PROCESS.

The SCH Project’s second goal would be to serve as a proof of concept for the restoration of shallow-
water habitat that supports fish and wildlife currently dependent upon the Salton Sea. The Project would
incorporate an adaptive management framework to guide evaluation and improved management of the
newly created habitat as well as to inform future restoration. An adaptive management framework
provides a flexible decision-making process for ongoing knowledge acquisition, monitoring, and
evaluation, leading to continuous improvement in management planning and Project implementation to
achieve specified objectives. The information obtained would be used to measure Project effectiveness, to
refine operations and management of the ponds, to reduce uncertainties about key issues, and to inform
subsequent stages of habitat restoration at the Salton Sea.

OBJECTIVES FOR GOAL 2:

1. Identify uncertainties in achieving the objectives of providing habitat and prey for piscivorous birds
(e.g., maintaining suitable water temperature and dissolved oxygen) and minimizing impacts on
species (e.g., selenium ecorisk).

2. Design science-based means to test alternatives and reduce uncertainty.

3. Develop and implement a monitoring plan.

4. Develop a decision-making framework.

5. Provide proof of concept for future restoration.

The purpose of the Project under NEPA is to develop a range of aquatic habitats that will support and
wildlife species dependent on the Salton Sea in Imperial County, California.

Salton Sea SCH Project B-5 August 2011
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B.2 Potential Project Locations, Configurations, and Components
B.2.1 Potential Pond Locations and Configurations

Three generalized locations for the SCH ponds initially were identified by DWR and DFG based on the
potential availability of contiguous acreage and the potential availability of a nearby, suitable water
supply. The most suitable general areas based on this initial screening were located near the mouths of the
New, Alamo, and Whitewater rivers, as shown on Figure B-1. More specific views of areas considered as
potential ponds sites are shown on Figures B-2 through B-4.

At the Sea’s northern end near the Whitewater River, only about 900 acres are available, while larger
areas are available at the Sea’s southern end near the Alamo and New rivers. Therefore, several acreage
combinations were developed using one or more of the rivers, resulting in habitats that were contiguous
or dispersed, as follows.

Contiguous SCH Ponds at Whitewater River (900 acres)

Contiguous SCH Ponds at New River (2,400 acres)

Contiguous SCH Ponds at Alamo River (2,400 acres)

9. Dispersed SCH Ponds at New and Alamo Rivers (4,800 acres)

10. Dispersed SCH Ponds at Whitewater and New Rivers (3,300 acres)

11. Dispersed SCH Ponds at Whitewater and Alamo Rivers (3,300 acres)

12. Dispersed SCH Ponds at Whitewater, New, and Alamo rivers (5,700 acres)

o N
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Figure B-1 Regional Setting and Generalized Locations of Potential SCH Alternative Sites
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Red portion of footprint designates exposed playa
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Figure B-2 Conceptual SCH Pond Sites near the Whitewater River Based on DFG and DWR Evaluations

Note: Dikes and conveyances shown on this figure are hypothetical and subject to change
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Figure B-3 Conceptual SCH Pond Sites near the New River Based on DFG and DWR Evaluations

Note: Dikes and conveyances shown on this figure are hypothetical and subject to change

Salton Sea SCH Project B-9 August 2011
Draft EIS/EIR



APPENDIX B
ALTERNATIVES DEVELOPMENT PROCESS

" INTERIOR DIKE
.'_

*

0 1 1748.56 Acres

LAND AVAILABILITY FOR SCH
CONSTRUCTION IN 2010
DRAFT

1024.99 Acres|E = Red portion of footprint designates exposed playa
- : between -228 to -232.

3%2 | Blue portion of footprint designates unexposed
?% playa between -232 to -234.

1 05 0

Figure B-4 Conceptual SCH Pond Sites near the Alamo River Based on DFG and DWR Evaluations

Note: Dikes and conveyances shown on this figure are hypothetical and subject to change
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A description of each of these configurations is presented below. The pond locations refer to the areas
initially identified by DFG and DWR, including areas between elevations -228 to -232 and -232 to -234
feet.
1) Contiguous SCH Ponds at Whitewater River

e 900 acres of ponds at Whitewater River using the Whitewater 1 and Whitewater 2 areas.

e Areas with a seabed elevation from -228 to -234 feet.
2) Contiguous SCH Ponds at New River

e 2,400 acres of SCH ponds at the New River using New 2 and New 3, and part of New 1.

e Areas with seabed elevations from -228 to -234 feet, with over half the area between -228 and -
232 feet.

3) Contiguous SCH Ponds at Alamo River
e 2,400 acres of ponds at Alamo River using the Alamo 1 and Alamo 2 areas.
e Areas with a seabed elevations from -228 to -232 feet.
4) Contiguous SCH Ponds at New River
e 2,400 acres of SCH ponds at the New River using New 2 and New 3, and part of New 1.

e Areas with seabed elevations from -228 to -234 feet, with over half the area between -228 and -
232 feet.

5) Contiguous SCH Ponds at Alamo River
e 2,400 acres of ponds at Alamo River using the Alamo 1 and Alamo 2 areas.
e Areas with a seabed elevations from -228 to -232 feet.
6) Contiguous SCH Ponds at Alamo River
e 2,400 acres of ponds at Alamo River using the Alamo 1 and Alamo 2 areas.
e Areas with a seabed elevations from -228 to -232 feet.
7) Contiguous SCH Ponds at New River
e 2,400 acres of SCH ponds at the New River using New 2 and New 3, and part of New 1.

e Areas with seabed elevations from -228 to -234 feet, with over half the area between -228 and -
232 feet.

8) Contiguous SCH Ponds at Alamo River
e 2,400 acres of ponds at Alamo River using the Alamo 1 and Alamo 2 areas.
e Areas with a seabed elevations from -228 to -232 feet.

9) Dispersed SCH Ponds at New and Alamo Rivers

e 4,800 acres of dispersed SCH ponds at the New and Alamo rivers using New 2, New 3, Alamo 1,

and Alamo 2.
e Areas with seabed elevations from -228 to -234 feet, with over half the area between -228 and -23
feet 2.
Salton Sea SCH Project B-11 August 2011
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10)

B.2.2

Dispersed SCH Ponds at Whitewater and New Rivers

3,300 acres of SCH ponds at the Whitewater and New rivers using Whitewater 1, Whitewater 2,
New 2, New 3, and a portion of New 1.

Areas with seabed elevations from -228 to -234 feet.
Dispersed SCH Ponds at Whitewater and Alamo Rivers

3,300 acres of SCH ponds at the Whitewater and Alamo rivers using Whitewater 1, Whitewater 2,
Alamo 1, and Alamo 2.

Areas with seabed elevations from -228 to -232 feet.
Dispersed SCH Ponds at Whitewater and Alamo Rivers

5,700 acres of SCH ponds at the Whitewater, New, and Alamo rivers using Whitewater 1,
Whitewater 2, New 2, New 3, Alamo 1, and Alamo 2.

Areas with seabed elevations from -228 to -234 feet for maximum area or -228 to -232 feet for a
smaller area.

Potential Project Components

Basic Project components and alternative ways of constructing those components were identified,
including methods of diverting and conveying water from the rivers to the ponds, conveying saline water
needed to maintain the appropriate range of salinities in the ponds, and potential means of treating
suspended sediment. The components were combined in functional categories to aid in the comparison of
components. The functional categories and associated components are as follows:

1) Diversion Mechanisms
a) Inline weir in river (brackish water)
b) Lateral weir in river (brackish water)
c) Pump water from the river (brackish water)
d) Pump shallow groundwater (saline water)
e) Pump water from the Sea (saline water)
2) River Water (Brackish) Conveyance
a) Open canal
b) Pipeline
c) Combination
3) Saline Water Conveyance
a) Pipeline — groundwater
b) Pipeline — seawater
c) Backwater channel
d) Tailwater Return Pump
4) Suspended Sediment Management
a) Sedimentation basin near diversion
b) Sedimentation basin near SCH ponds
e) No sediment management
Salton Sea SCH Project B-12 August 2011
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5) Power Supply

a) Three-phase power
b) Diesel generator
c) Solar power

B.3 Criteria Used to Evaluate Sites and Project Components

Broad screening criteria were developed to allow sites and Project components to be compared, and
potentially eliminated where appropriate. This screening was done through a combination of exclusionary
criteria and evaluative criteria.

B.3.1 Exclusionary Criteria

Exclusionary criteria relate to those factors that are essential to the successful completion of the SCH
Project. These criteria include (1) available water rights, (2) available land (ownership and accessibility),
and (3) adequate water supply (quantity, quality, and seasonal availability).

B.3.2 Evaluative Criteria

These criteria were considered when determining the types of components that would included in the
alternatives carried forward for detailed analysis and include (1) engineering feasibility/constructability,
(2) relative cost-effectiveness (including capital cost and operations and maintenance) measured as cost
per acre, (3) potential for physical environmental impacts, (4) compatibility with existing and planned
land uses, and (5) ability to meet SCH schedule. Components were eliminated or refined based on these
criteria.

B.3.3 Rating Definitions
Exclusionary Criteria

A potential site or component that failed to meet any one of the three exclusionary criteria would
automatically be eliminated.

Evaluative Criteria

The purpose of applying the evaluative criteria was to eliminate Project components where appropriate
and determine whether individual components would be feasible or practicable at each of the potential
sites. The evaluative criteria considered and issues associated with each are described below.
Engineering Feasibility/Constructability

o Complexity of design

e Special equipment needs

e Land acquisition issues

Relative Cost-effectiveness (including Capital Cost and Operations and Maintenance)
o Level of capital expenditures

e Long-term operations and maintenance needs

Salton Sea SCH Project B-13 August 2011
Draft EIS/EIR
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Potential for Physical Environmental Impacts

e Conversion of Important Farmland to nonagricultural use

e Air emissions during construction, operations, and maintenance

e Impacts on biological resources (selenium ecorisk, special-status species, wetlands)
e Disturbance/destruction of cultural resources

e Unsuitable geologic/soil condition

Compatibility with Existing and Planned Land Uses

o Potential conflicts with future geothermal uses of sites

o Potential conflicts with existing and planned use of Sonny Bono National Wildlife Refuge
o Potential loss of hunting opportunities

o Potential conflicts with use of public recreational facilities at marina

o Potential conflicts with agricultural practices

Ability to Meet SCH Schedule

o Number of construction seasons

e Time required to obtain easements, permits, or approvals

B.4 Screening Process

The screening process for the concept alternatives to be carried forward into the engineering design and

considered in the EIS/EIR included the following four steps:

1. Apply exclusionary criteria to eliminate potential sites or Project components that are dependent on
land and/ or water availability.

2. Apply evaluative criteria to determine the comparative merits of individual Project components at
each site.

3. Apply evaluative criteria to eliminate or retain individual Project components at each site.
4. Combine the sites and Project components into alternatives to be evaluated in the EIS/EIR.

Representatives of the Corps, DFG, DWR, and consultant team met and applied these step to develop an
initial set of screened alternatives. Since that time, additional refinements have occurred based on input
from the preliminary geotechnical study, Stakeholders, land use compatibility, special studies, the
environmental impact analysis, and budgetary considerations. The results of this process are described
below.

B.4.1 Exclusionary Criteria Screening Process Results

The results of the exclusionary criteria screening process for the potential SCH sites, including the
locations of diversion and conveyance facilities needed to provide water to the SCH ponds, are discussed
below.

Water Rights

A water right is legal permission to use a reasonable amount of water for a beneficial purpose such as
swimming, fishing, farming, or industry. The Whitewater River is designated by the State Water

Salton Sea SCH Project B-14 August 2011
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Resources Control Board as a fully appropriated stream from the Salton Sea to the headwaters. This
distinction relates to the availability of water in the stream to divert for beneficial uses. A fully
appropriated stream by definition does not have additional water available for diversion. The
Metropolitan Water District of Southern California has applications pending for appropriative rights for
essentially all the available water in both New and Alamo rivers. The Whitewater River sites were
eliminated based on the lack of available water rights. The New and Alamo river sites were retained for
further consideration.

A water right would not be needed to use Salton Sea water, which is carried forward as a source of saline
water for the Project. In 1968, the California Legislature adopted a statute declaring the Salton Sea’s
primary use for the collection of agricultural drainage water, seepage, and other flows (Assembly Bill
461, 1968; Statutes 1968, Chapter 392). Use of water from an agricultural repository does not require a
water right.

Available Land

Adequate land appears to be available at the New and Alamo river sites, which contain approximately
2,648 acres and 3,417 acres, respectively (New 1 — 879 acres; New 2 — 907 acres; New 3 — 862 acres)
(Alamo 1 — 1,111 acres; Alamo 2 — 2,027 acres; Alamo 3 — 279 acres). Most of this land is owned by
public entities, primarily Imperial Irrigation District (11D), which would facilitate its acquisition, although
the land in the Wister Beach area is owned by multiple private parties. Land owned by the Torres
Martinez Desert Cahuilla Indian Tribe (Torres Martinez Tribe) would be required to convey water to the
Whitewater 1 and Whitewater 2 sites; the amount of available land is limited. Based on the larger area of
available land, the New and Alamo river sites were retained for further consideration.

Available Water

The SCH ponds could be operated as brackish water, saline water, or blended water habitat. Different
ponds could be operated under different salinities to test which salinity regime results in the best
combination, or balance, of invertebrate and fish productivity, bird use, and seasonal fish survival (refer
to Appendices D, Project Operations and E, Monitoring and Adaptive Management Framework. Sources
of brackish water initially considered included river water, water directly from agricultural drains, and
groundwater; while sources of saline water included Salton Sea water and groundwater.

River Water*

Assuming 6 feet of evaporation annually, the amount of water required to supply each of the SCH pond
configurations outlined in Section B.2 each year is as follows:

e 900 acres = 5,400 acre-feet (af) (12 cubic feet per second [cfs] peak month)

e 2,400 acres = 14,400 af (32 cfs peak month)

o 3,300 acres = 19,800 af (44 cfs peak month)

e 4,800 acres = 28,800 af (62 cfs peak month)

e 5,700 acres = 34,200 af (76 cfs peak month)

Water from the Colorado River is not a potential source of water for the SCH Project, as discussed in detail the
Salton Sea Ecosystem Restoration Program Programmatic Environmental Impact Report (DWR and DFG 2007).
Use of such water would require a change in the authorized uses of Colorado River water for fish and wildlife
uses; additionally, the availability of surplus water is not expected to occur frequently, if at all.

Salton Sea SCH Project B-15 August 2011
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Additional water would be required to maintain the salt balance or to flush the SCH ponds. The amount of
water available seasonally and annually at each of the three rivers is shown in Table B-1.

Table B-1 Annual Flows in the New, Alamo, and Whitewater Rivers (acre-feet)
New River Alamo River Whitewater River
October to April to October to April to October to April to
March September March September March September

Mean 593 633 780 913 725 714

Minimum 150 343 288 495 43 40

Maximum 2,000 3,000 4,000 4,500 185 137

Total 443,968 613,320 52,010
Source: U.S. Geological Survey 2010a, b, ¢. Gages 10254730 Alamo River near Niland CA; 10255550 New River near
Westmorland CA; and 10259540 Whitewater River near Mecca

Based on the information in Table B-2, water in the New and Alamo rivers is adequate to supply the SCH
Project, and use of this water was retained for further consideration.

In the Whitewater River, flow is present at the downstream-most gage (Mecca), but is often zero about 7
miles upstream at the Indio gage. DWR has estimated that 58 percent of the flow entering the Salton Sea
is from the Coachella Valley (either in the Whitewater River, via direct discharge in drains or via
underflow, or effluent from the wastewater treatment plant). In the future, inflows from agricultural uses
and treatment plant effluent will decrease because of water reuse occurring in the Coachella Valley. The
Coachella Valley Water District (CVWD) is the primary water purveyor in the area, serving water to
60,000 irrigated acres and 102,000 customers (CVWD 2002). The water comes primarily from the
Colorado River via the All American Canal and the Coachella Canal. CVWD also obtains water from
groundwater, reclaimed wastewater, and a State Water Project contract delivered through the Colorado
River Aqueduct. About 15,000 af of recycled wastewater is used within the CVWD service area (CVWD
2002). CVWD has prepared a water management plan that would attempt to reuse some of these return
flows, especially the wastewater treatment plant effluent. Therefore, the accretions to the Whitewater
River downstream of Indio will decrease as wastewater reuse and irrigation efficiency improves within
the CVWD service area. Additionally, the Torres Martinez Tribe has indicated that it will have further
need for Whitewater River water for future restoration efforts. Apart from its fully appropriated status,
adequate water is not available from the Whitewater River; therefore, it was eliminated from further
consideration.

Agricultural Drainwater

Agricultural drainwater was eliminated as a potential water source for a variety of reasons, including
poorer water quality than that of the rivers (drainwater is primarily tilewater and not as diluted as river
water; thus, its pollutants are more concentrated). Additionally, the availability of drainwater varies
seasonally (not as much water is available when agricultural users are not discharging water); thus, it is
less reliable than river water. Lastly, the agricultural drains are habitat for the Federally and state-listed
desert pupfish (Cyprinodon macularius), and use of drainwater would reduce this habitat in violation of
Federal and state laws intended to protect such species.

Salton Sea SCH Project B-16 August 2011
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Salton Sea Water

The salinity of Salton Sea water is currently about 51 ppt. For reference, the ocean is about 35 ppt. Water
from the Salton Sea is a viable source of saline water because adequate supplies are available now and in
the future. Storage will decrease over time, but approximately 1,515,030 af of water are expected to be
stored in the Sea in the year 2077 given implementation of the SCH Project (refer to Section 3.11,
Hydrology and Water Quality). Even though the Salton Sea is receding, the saline water pipeline could be
extended to access this water; therefore, accessing the Sea’s saline water is feasible. Thus, this option was
retained for further consideration.

Groundwater

The Project area is part of the Imperial Valley Groundwater Basin. Previous studies (Lawrence Livermore
National Laboratory [LLNL] 2008) have found that production of groundwater in the central portion of
the Imperial Valley is limited because of the low permeability of the aquifer and also poor groundwater
quality. The low permeability is a consequence of the deposition of former lakebed sediments that
comprise the Imperial Valley soils. Some of these sediments have low transmissivity and, therefore, do
not produce significant amounts of groundwater. The groundwater is characterized as occurring in a
shallow system (ground surface to 2,000 feet deep) and a deeper system (extending to bedrock). The
shallow system in the Imperial Valley Groundwater Basin consists of low permeability lake deposits from
0 to 80 feet, a low-permeability aquitard from 60 to 450 feet, and alluvium down to about 1,500 feet
(LLNL 2008). Well production data are limited for the Imperial Valley aquifer, but available data suggest
the wells in the central portion of the aquifer (closest to the Project area) have the following
characteristics:

e Production rates of less than 100 gallons per minute (0.2 cfs),

o Salinity generally ranged between 1,000 and 2,000 to as high as 15,700 parts per million, and

e Hydraulic conductivity of 0.6 foot/day (LLNL 2008).

Although groundwater in the central Imperial Valley aquifer has high salinity, this source is not a
replacement for the Salton Sea as a source of high-salinity water for the Project (the salinity is less than
the lowest pond salinity proposed). At this time, it appears that groundwater is not a suitable replacement
supply for the river water used in the Project because of inadequate yield of the shallow groundwater and

insufficient data regarding this source, including depth to groundwater, salinity, subsidence, and location
of cost-effective production wells. Therefore, this option was eliminated from further consideration.

B.4.2 Evaluative Criteria Screening Process Results

The evaluative screening process was applied to the remaining Project components, and the results are
summarized in Table B-2. Figures showing potential environmental constraints and land ownership at the
three Project areas are presented in Attachment A. Key terms are defined in Attachment B.

Salton Sea SCH Project B-17 August 2011
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Table B-2 Results of Evaluative Screening Process

Component

Status

Rationale

Diversion Mechanisms (Brackish Water)

Inline weir

E

Construction and maintenance access issues would be extensive, involving an extended time period and specialized equipment
needs. A temporary diversion would need to be put in place to construct the facility.

A structure in the river with gates would be expensive from the standpoint of capital cost and maintenance.
Sediment may accumulate behind the weir; the sediments may contain contaminants.
Weir may block the movement of any fish present.

Weir would raise the water-surface elevation and may adversely affect the upstream agricultural drains, causing flooding of
agricultural land.

This Project component must be permitted through a 401 Permit, which may delay the permitting process and Project schedule.

Lateral weir

A lateral weir may present construction access issues; however, these access issues would not be as great as constructing an
inline weir. Also, the rivers would have no fixed grade control; if the rivers dropped because the Salton Sea dropped, the lateral
weir would become less effective.

Although the cost for the structure is moderately expensive, the cost considerations are less than for the inline weir.

Sediment would not accumulate in the river channel, structure would not impede fish passage, and the weir would not cause as
much habitat destruction as an inline weir, nor would the lateral weir back up water into the upstream agricultural drains.

Installing a lateral weir would not affect current or planned land uses.
The Corps generally considers a lateral weir a more accepted engineering control than an inline weir.

Pump water from river

This component involves a basic design of a pump system and associated piping.
A large capital expense is involved for the facilities and to bring three-phase power to the Project.
Energy use is the only substantive consideration; noise impacts could be mitigated.

Installing this component would involve obtaining an easement from 11D to bring in electricity, if needed, but would not
substantively affect surrounding land uses.

The only potential schedule delay could occur in trying to obtain an easement from IID.

River Water Conveyance

Open canal

Would have to go far upstream to provide the head to convey the water to the SCH ponds. Ground and river elevation data
suggest a deep channel is needed.

The cost of excavation, lining the canal, and operations and maintenance of the canal would be high.

A canal would require a large/wide right-of-way (50-60 feet) and a very large footprint during construction and operation.
Construction would result in considerable air emissions and could adversely affect cultural resources (areas near rivers are

Salton Sea SCH Project
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Table B-2 Results of Evaluative Screening Process

Component Status | Rationale
known to be particularly sensitive). The channel could also result in the permanent conversion of Important Farmland to
nonagricultural use.
Construction would result in temporary disturbance of farming operations.
This facility would require extensive negotiations to acquire right-of-way easements from landowners and, therefore, result in a
long schedule.

Pipeline R The cost would be less than an open channel.
A pipeline would have a large footprint during construction and maintenance, thereby potentially affecting cultural resources, and
would result in moderate air emissions during construction. Impacts on agricultural resources likely would be temporary because
some crops could be planted over the pipeline.
A pipeline would have a large footprint during construction and maintenance, but would have little to no permanent land use
impacts.
As with an open channel, a pipeline would require extensive negotiations with landowners for right-of-way.

Open canal and pipeline E This option would have the disadvantages of the open canal and would not result in benefits over the pipeline alone.

Saline Water Conveyance

Backwater channel E Such a facility would require continuous upgrading and maintenance as the Salton Sea recedes.
High maintenance costs would be involved because the Sea is receding, so it would be necessary to constantly “chase the Sea”
to connect the Sea with the channel.
Construction would occur in the “wet;” therefore, the channel has the potential to constantly collapse on itself, requiring
reconstruction.

Pipeline R A pipeline conveyance from the Salton Sea would be relatively easy to design and construct.
This conveyance would be relatively low cost and involve land that was mostly exposed playa. Additional pipe would have to be
added as the Sea recedes, but is feasible.
This facility would be constructed mostly on exposed playa and cause few impacts.
This facility could be constructed quickly, within 6 months.

Tailwater return pump R Recirculation is easy to design and construct and would use the facilities that are in place for the SCH ponds.

This element is inexpensive, consisting of a relatively short pipe and small pump. The pump may require frequent maintenance
because of pond salinity.

This facility could be constructed quickly, within 6 months.

Suspended Sediment Management

Salton Sea SCH Project
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Table B-2 Results of Evaluative Screening Process

Component Status | Rationale

No sediment management E Sediment would be deposited in the SCH ponds, thereby affecting habitat function and conflicting with SCH Goal 1. In addition,
extensive maintenance would be required to remove built-up sediment within the SCH ponds.

Sedimentation basin near SCH R Retained as a necessary component of the alternatives using pumped diversion for river water.

ponds Design and construction of a sedimentation pond is not complicated and would not require new construction methods. It can
also be designed into the SCH ponds.
The cost of a joint facility would be less than a separate facility.
A pond near the diversion would use land that is marginal farmland or playa.
The settling pond would not be likely to conflict with surrounding land uses.
The time required to obtain easements or a lease for a pond would be short.

Sedimentation basin near diversion | R Retained as a necessary component of the alternatives using a pipeline to divert river water, despite potential impacts on

Important Farmland and challenges associated with land acquisition since multiple private parties would be involved.

Selenium Treatment and Management

Constructed wetlands (treat E Selenium treatment (all methods) was eliminated at this time due to the large cost involved, technical uncertainty associated with

between river diversion and SCH) each of the methods, and the lack of a significant impact on breeding bird populations that would merit such an undertaking
(refer to Section 3.4, Biological Resources, for additional discussion).

Controlled Eutrophication Process | E See above.

(algae) (treat between river

diversion and SCH ponds)

Anaerobic bacteria (treat between | E See above.

river diversion and SCH ponds)

Cleaner source water (treat E See above.

sources that drain into river,

upstream of diversion)

Salinity gradient (water E See above.

management within SCH ponds)

Power Supply

Three-phase power R Adequate power is available nearby.

Diesel generators E Because the pumps may run 24 hours per day, a portable diesel generator would not be practical because of the need for

Salton Sea SCH Project
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Table B-2 Results of Evaluative Screening Process

Component Status | Rationale
constant maintenance of fuel and also the emissions from the motor that drives the generator.
Solar power for pump energy E This supply would require solar panels, power inverter, transformer, and backup power supply. Solar panels produce from 10-12

supply

watts per square foot of panel (World Watts no date). The saline and river pumps would draw between 100 to 900 kilowatts
(100,000-900,000 Watts). At 11 Watts per square foot, this power requirement would necessitate between 0.2 and 1.9 acres of
panels). In addition, there would have to be a hard power source for operating the pumps at night or cloudy days, and for
accommodating the power surge associated with the start-up of a pump. These factors render the option of solar panels

expensive, maintenance intensive, and impractical.

E = Eliminated, R = Retained
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B.5 Development of EIS/EIR Alternatives

Based on the above analysis, six conceptual alternatives were developed that included two different
locations and two methods of diverting and conveying the water to the SCH ponds. These alternatives
would comply with NEPA and CEQA requirements to evaluate a reasonable range of alternative ways of
implementing a project and CEQA’s requirement to identify alternatives that would avoid or substantially
lessen one or more of a project’s significant environmental impacts. For example, those alternatives
requiring gravity diversion would result in a significant impact on lands under Williamson Act contracts”
(refer to Section 3.2, Agricultural Resources), whereas this impact would not occur under the alternatives
requiring a pumped diversion. The latter generally would result in greater demand for power, however, as
discussed in Section 3.6, Energy Consumption.

The initial alternatives included:

e Alternative 1 — New River, Gravity Diversion: 2,460 acres of ponds constructed on either side of
the New River, upstream gravity diversion of river water, and independent and cascading pond units.

e Alternative 2 — New River, Pumped Diversion: 2,260 acres of ponds constructed on either side of
the New River, pumped river diversion at the SCH ponds, and independent ponds.

e Alternative 3 — Alamo River, Gravity Diversion: 2,420 acres of ponds constructed on either side of
the Alamo River, upstream gravity diversion of river water, and independent and cascading pond
units.

e Alternative 4 — Alamo River, Pumped Diversion: 2,860 acres of ponds constructed on either side of
the Alamo River, pumped river diversion at the SCH ponds, and independent ponds units.

e Alternative 5 — New and Alamo Rivers, Gravity Diversion: This alternative is a combination of
Alternatives 1 and 3 (4,880 acres).

e Alternative 6 — New and Alamo Rivers, Pumped Diversion: This alternative is a combination of
Alternatives 2 and 4 (5,120 acres).

These initial alternatives were subsequently refined, based on Stakeholder input, information about
existing and proposed land uses in the Project area, special studies, geotechnical information, and
budgetary considerations. Results of the preliminary geotechnical study indicated that construction would
be more costly than originally anticipated due to soils that had low strength and were dispersive; would be
subject to erosion from wave action; had the potential for compressibility, seepage, expansion, and
liquefaction; and that could not support conventional construction equipment.

Refinements included modifying the configuration of the New River alternatives involving pumped
diversion of river water. The configuration originally included a narrow, roughly 2-mile-long pond on the
far western side that was eliminated due to the relatively high cost of berm construction required in order
to obtain a comparatively small amount of habitat. Additionally, eliminating this area avoided channels
carrying natural drainage. The alternatives that included both New and Alamo river sites were eliminated
because the costs to construct habitat in both areas would have greatly exceeded available funds;

Commonly referred to as the Williamson Act, the California Land Conservation Act of 1965 (Government Code
sections 51200-51297.4) enables local governments to enter into contracts with private landowners that restrict
specific parcels of land to agricultural or related open space use. In return, these landowners receive property tax
assessments that are much lower than normal because they are based upon farming and open space uses rather
than the property’s full market value. Local governments receive an annual subvention of forgone property tax
revenues from the State of California via the Open Space Subvention Act of 1971 (Government Code sections
16140-16154).

Salton Sea SCH Project B-22 August 2011
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therefore, they were considered infeasible. Additionally, the portion of the alternatives that included Red
Hill Bay was eliminated because the United States Fish and Wildlife Service (USFWS) has plans to
develop shallow water habitat in this area as part of the Sonny Bono Salton Sea National Wildlife Refuge
(NWR). (The USFWS also has a planned restoration project at the New River, and DWR and DFG are
working in close coordination with NWR staff to avoid any conflicts between the two projects.) The
refined alternatives being considered in the EIS/EIR are as follows:

e Alternative 1 — New River, Gravity Diversion + Cascading Ponds: 3,130 acres of ponds
constructed on either side of the New River, upstream gravity diversion of river water, and
independent and cascading pond units.

e Alternative 2 — New River, Pumped Diversion: 2,670 acres of ponds constructed on either side of
the New River, pumped river diversion at the SCH ponds, and independent ponds.

e Alternative 3 — New River, Pumped Diversion + Cascading Ponds: 3,770 acres of ponds
constructed on either side of the New River, pumped river diversion at the SCH ponds, and
independent and cascading pond units.

e Alternative 4 — Alamo River, Gravity Diversion + Cascading Ponds: 2,290 acres of ponds
constructed on northern side of the Alamo River, upstream gravity diversion of river water, and
independent and cascading pond units.

e Alternative 5 — Alamo River, Pumped Diversion: 2,080 acres of ponds constructed on northern
side of the Alamo River, pumped river diversion at the SCH ponds, and independent ponds units.

e Alternative 6 — Alamo River, Pumped Diversion + Cascading Ponds: 2,940 acres of ponds
constructed on northern side of the Alamo River, pumped river diversion at the SCH ponds, and
independent and cascading ponds units.

The actual design of the ponds and other facilities is being developed based on habitat requirements,
results of special studies, bathymetry, engineering requirements, and Division of Safety of Dams
requirements. Depths within the ponds would range from 0 to about 10 feet (0 would be at the shoreline
and edges of berms and islands). Water deeper than 6 feet would be obtained by excavation within the
pond because the maximum water depth at the berm constructed to contain water in the pond would be 6
feet (as measured from the water surface on the upslope side of the berm to the toe of the downstream
side of the berm) to avoid Division of Safety of Dams jurisdiction. The berms would have 2 feet of
freeboard above the pondwater surface to allow for wave run-up and safety. Based on existing
topography, particularly near the New and Alamo rivers, large expanses of very shallow (less-than-1-foot)
water are present. These expanses do not provide suitable habitat for fish, so excavation/grading in these
areas would be needed to deepen the water, at least over part of the area. The excavated/graded material
would be used for constructing islands and berms.

B.6 Other Alternatives Considered but Eliminated
Additional alternatives to the SCH Project were identified during the scoping process, including outreach
to individual Stakeholder groups. These included the following:

e Use of agricultural drain water instead of river water (eliminated for reasons described above);

o Use of fresh (brackish) water (eliminated due to the potential for increased impacts associated with
the bioaccumulation of selenium and the potential for increased mosquito populations due to growth
of emergent vegetation).

e Use of fish hatcheries instead of raising fish in ponds (eliminated because this would not meet either
of the two Project goals).

Salton Sea SCH Project B-23 August 2011
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CNDDB, May 2010
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CNDDB, May 2010
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Land Availability
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Land Availability
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Land Availability
Whitewater River — Acreage Available for SCH at -234 msl
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Water Supply (Brackish) — This term refers to the low-salinity water supply that comes from the rivers
and how it is delivered to the SCH ponds. The sources initially considered for this water supply were the
New, Alamo, and Whitewater rivers. The options for conveying the water include a gravity system
(pipeline or channel) from a point on the river upstream of the SCH ponds, a pumped system located near
the SCH ponds, or a combination of a low-head lift and gravity flow from an upstream point.

Water Supply (Saline) — This term refers to the high-salinity water from the Salton Sea or saline shallow
groundwater and how it is delivered to the SCH ponds to increase their salinity. The options include a
pump and a pipeline from the Sea to the SCH ponds or an excavated channel from the Sea to the SCH
ponds with a pump lift into the ponds. The excavated channel method was used at the nearby U.S.
Geological Survey ponds and involved a channel that was excavated to a depth lower than the current Sea
elevation along its entire length. The Sea flowed into this excavated area and was pumped out at a point
near the ponds. With either delivery system, changes would be needed as the Sea recedes. With a
pipeline, additional sections of pipe would be added to extend the pipeline to the Sea. With the channel
method, the channel would need to be excavated deeper as the Sea’s elevation declines. The third option
for saline water is shallow groundwater that would be pumped from one or more wells near the SCH
ponds.

Diversion — This term refers to the type of structure placed on a river used to deliver water to the SCH
ponds. The water could be diverted by gravity flow, or it could be lifted by means of a pump. A gravity
flow diversion would be a lateral weir where water flows through a structure in the river bank to either a
pipeline or channel. The lateral weir structure would use gates or stop logs to control the water flowrate
from the river, which would depend on the river’s water-surface elevation of the river. As the river flow
changed, the river’s water-surface elevation would change, and so the differential between the water
surface and the diversion structure would change. If the diversion flow rate were to be controlled, the
gates or stop logs would need to be actively managed as the river’s water surface changed. The other
option is a lifted diversion in which the water is raised to a higher elevation than the river’s water surface
by means of a pump, which requires a power source. The diversion flowrate could be controlled by either
staging multiple pumps or with a variable speed pump. An issue that needs to be considered is that as the
Sea recedes, the river’s elevation will get lower, causing the differential between the river’s water surface
and the diversion structure to decrease, which in turn would cause the ability to divert flow by gravity to
decrease. An inline weir (a structure across the river channel) would raise the water-surface elevation for
diversion. An inline weir is essentially a small dam that would fix the water surface upstream at a
constant elevation regardless of the downstream (Sea) elevation. The elevation would, however, change
relative to flow in the river. The disadvantage of the inline weir is that it is an obstruction in the channel
during flood conditions.

Inflow Volume — This term refers to the amount of freshwater needed to moderate salinity during
operation of the SCH ponds. The freshwater diversion rate could be equal to the water lost to evaporation,
but because the diverted water contains some salt, the SCH salinity would increase over time with this
diversion rate. Water could also be diverted in sufficient quantity to maintain a desired salinity. To
achieve this desired salinity, the SCH ponds would have a continuous outflow to the Sea to remove saline
water, and the diversion would be sufficient to replace evaporation and meet the outflow requirement to
maintain the salt balance. A third potential diversion option would allow operators to quickly drain and
refill the ponds, essentially flushing the ponds. The quantity of water for this option would be greater than
either of the previous amounts. Inflow is what is entering the ponds, not what is coming off the rivers.
Diversion volume would be greater than inflow volume.

Treatment — This term refers to treatment of the freshwater supply to remove selenium, suspended
sediment, or other water quality constituents that could be detrimental to the Project by using pond
treatment or mechanical treatment. The pond system could be operated to allow deposition of suspended
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sediment or treatment of other water quality constituents. Such a pond would need to be coordinated with
the current understanding of selenium treatment. A treatment pond could be located adjacent to the SCH
ponds or located near the diversion facility, upstream of the SCH ponds. A mechanical treatment system
could be used to remove sediment or other water quality constituents but would typically be limited by
the total flow it could reasonably treat.

Pond Design — This term refers to the depth and size of the individual SCH ponds. The size of the
individual ponds considered for this analysis could range from approximately 100 acres to over 500 acres.
A variety of pond sizes is needed to evaluate what size provides the best habitat for fish and the birds that
forage on them, while also facilitating management and maintenance activities.

Depths within the ponds need to range from 0 to about 10 feet with O being at the shoreline and edges of
berms and islands. Water deeper than 6 feet would be obtained by excavation within the pond because the
maximum water depth at the berm constructed to contain water in the pond would be 6 feet (as measured
from the water surface on the berm’s upslope side to the toe of the berm’s downstream side) to avoid
Division of Safety of Dams jurisdiction. The berms would have 2 feet of freeboard above the pondwater
surface to allow for wave run-up and safety. Based on existing topography, particularly near the New and
Alamo rivers, large expanses of very shallow (less-than-1-foot) water are present. These expanses do not
provide suitable habitat for fish, so excavation/grading in these areas would be needed to deepen the
water, at least over part of the area. The excavated/graded material would be used for constructing islands
and berms.

Pond Connectivity — This term reflects how the ponds interconnect and if they are independent or
cascading. Independent ponds are self contained with their own water supply and drainage. These ponds
would be operated to fill or drain as needed and would be managed for a specified salinity. Cascading
ponds are interconnected ponds where one pond outflows to another pond. A control structure would
regulate the flow between ponds. The ponds could be constructed with individual fill and drain facilities,
or the fill could occur at the pond at the top of the cascade and the drain at the bottom pond. The water-
surface elevation would decrease between ponds going down the cascade.

Pond Salinity — Salinity in the ponds could range from approximately 20 to 40 ppt, although this range
could occasionally be exceeded depending on how the ponds are managed. Fish that would provide forage
for a variety of bird species and that are being considered for use in the SCH ponds are freshwater to
brackish water species, most of which can tolerate higher salinities, but those levels are not optimal for
their growth. Invertebrates, such as pileworms and barnacles, that have done well in the Salton Sea in the
past and could provide forage for fish and birds, are marine species that require salinity near 35 ppt. The
risk of selenium accumulation and the resulting toxicity to birds (primarily to species that breed at the
Sea) also needs to be considered in selecting salinity levels for the ponds.
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l. INTRODUCTION

This report presents the results of our preliminary geotechnical investigation for the
proposed Salton Sea Species Conservation Habitat Project (SCH Project). The preliminary
investigation is intended to provide a general characterization of on-site soil conditions and to
provide geotechnical engineering criteria for preliminary design. The preliminary design will be
the basis for the project description in the environmental impact documents. The findings and
conclusions presented in this report are not intended for final design. A more detailed
investigation should be conducted for the final berm alignment, berm configurations, borrow

sources and anticipated construction methodologies.
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Il. PROJECT DESCRIPTION

The SCH Project will be located along the southeast shore of the Salton Sea. A Vicinity
Map is presented on Plate 1. The project will consist of creating shallow ponds along the
existing shoreline. The ponds will be located on both sides of the mouths of the New River and
the Alamo River. The approximate boundaries of the ponds near New River and Alamo River

are shown on the Exploration Site Plans, Plates 2 and 3, respectively.

In the area of the New River, the ponds will extend approximately 2.5 miles southwest
and 1.5 miles east from the mouth of the river. In the area of the Alamo River, the ponds will
extend between 1.5 miles south to about 2 miles northeast of the river mouth. Immediately
adjacent to both river mouths, the berms will close off existing bays, and the berms will be
approximately 1.5 to 2 miles off shore of the existing levees. Beyond the bays, the
seaward-most berms will be approximately 0.5 to 1 mile beyond the existing levees. The total
length of seaward berms will be up to approximately 5.5 miles in the vicinity of New River and
approximately 3.5 miles in the Alamo River area. These estimates of berm lengths are

preliminary as berm alignments continue to be evaluated.

The water depths within the ponds will typically be 6 feet or less. Ponds will contain
water with varying degrees of salinity. Interior berms will subdivide the site into smaller ponds
for individual salinity control. The target salinities are 20 parts per thousand (ppt) and 35 ppt.
Water for the ponds will come from the New River and the Alamo River. Additional water for

mixing various salinities in the ponds will come from the Salton Sea.
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Il. SCOPE OF SERVICES

For this preliminary investigation, our scope of services included reviewing the existing
geotechnical data, exploring subsurface conditions at shallow depths along the berm
alignments, assigning laboratory testing to be done by others, characterizing the materials
encountered, and performing analyses and developing preliminary geotechnical conclusions

and recommendations for constructing berms for the ponds.
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V. PREVIOUS INVESTIGATION

Two previous investigations contained geotechnical exploration and testing data.

The September 1972 Federal-State Feasibility Report, Salton Sea Project, California
contain a summary of shallow probes drilled between the shoreline and five miles offshore. The
thickness of sediment and the material type that refused further penetration are presented on
Map 13, “Subaqueous Geology”, in the 1972 report. Map 14, titled “Subaqueous Structure
Contours, Top of Foundation” provides bathymetry in 1972 and generalized elevation contours

of the top of relatively firm foundation materials.

URS issued a report for the “Preliminary In-Sea Geotechnical Investigation, Salton Sea
Restoration Project” in February 2004. One cone penetration test, CPT-13, and one boring, 14,
were performed near the SCH Project. Conclusions reached in URS's report regarding the
engineering properties they observed in what they labeled “sea floor deposits” across the length
of the sea were similar to our findings and conclusions regarding sea sediments (term used in

our report) in the SCH Project area.

Page 4



V. FIELD EXPLORATION

Methods for exploring subsurface conditions were dependent in part on site accessibility.
On the playa (beach) above the water’s edge, the site conditions are too soft to support
conventional exploration equipment. This portion of the site was explored by hand-augering. At
and beyond the water’s edge (within the Sea), vibracore samples were taken from an airboat.
At each exploration location, the insitu strength was characterized by hand-held vane shear
apparatus (Geonor model H-60). Vane shear strength measurements were made at 0.5 foot
intervals on the playa and at 1.0 foot intervals beneath the Sea. The vane was advanced
between reading depths by pressing the vane further into the formation. In addition to the vane
shear measurements taken by continuous advancement of the vane, hand-held vane shear
strength measurements were also taken within the hand auger borings at approximately one
foot intervals. A cone penetrometer test was conducted adjacent to each of the six hand auger
borings. As the hand-held cone penetrometer (Durham model S-214) was pushed, the

maximum and minimum penetration resistance was recorded for each 0.5 foot of penetration.

The locations of the exploration points are shown on the Exploration Site Plans, Plates 2
and 3. Logs of the hand auger borings and vibracores are presented on Plates 4 through 18.
The key to the logs is presented on Plate 19. The hand-held vane shear tests performed
adjacent to the hand auger and vibracore locations are summarized on Plate 20. (To better
define the individual vane shear test results, the data points are shown vertically offset, in depth,
by up to +/- 0.14 foot. The sole purpose of this arbitrary shift is to avoid having one data point
masked by another.) The hand-held vane shear tests taken within the hand auger borings are
presented on the logs of borings. Those shown on the logs of vibracores are from the
continuous advancement of the vane adjacent to the vibracore. The hand-held cone

penetrometer tests are presented on Plates 21 and 22.
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VI. LABORATORY TESTING

Samples recovered from the hand augers and vibracores were delivered to the Moore
Twining Associates, Inc. laboratory in Fresno, California. Laboratory testing on selected
samples from the hand auger borings and vibracores consisted of 46 moisture content tests, 24
sieve analyses, and 18 Atterberg limits. Two bulk samples were collected from the playas near
the New and Alamo Rivers (hand auger boring locations HA-1 and HA-4). Two laboratory
compaction curves were performed on each bulk sample. One laboratory compaction test used
“modified” Proctor compactive effort (ASTM Test D-1557) and the other “standard Proctor”
(ASTM Test D-698).

To evaluate the dispersive characteristics of the on-site soils, six samples were selected
for additional laboratory testing. They included the two bulk samples (HA-1 and HA-4) and four
vibracore composite samples (VC-11, VC-16, VC-20 and VC-28). For each sample, the
following laboratory tests were performed: gradation; Atterberg limits; organic content; crumb

test; double hydrometer test; percent sodium in saturation extract; and pinhole test.

All of the laboratory testing was performed by Moore Twining Associates, Inc. except the
pinhole tests. The pinhole tests were performed by the Department of Water Resources’ Bryte

Soils and Concrete Laboratory in West Sacramento.

The results of the laboratory testing are presented in Appendix A. A summary of the
laboratory test results is presented in Table A-1 in Appendix A. Moisture contents and Atterberg
limits are included in the logs of borings. A plot of the Atterberg limit tests and the
corresponding in-situ moisture contents is presented on Plate 23. A combined plot of the four

compaction tests is presented on Plate 24.
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VII. SITE AND SUBSURFACE CONDITIONS

Several processes have gone into creating the feature now known as the Salton Sea.
The Salton Sea basin is a northern extension of the Sea of Cortez, a down-dropped block
created as Pacific Plate moved northwest and the Gulf of California spread open. The San
Andreas Fault system forms a boundary between the low lying Salton Sea basin and mountain
range further east. Some active faults may lie beneath the Alamo River portion of the SCH

Project.

The Salton Sea basin is now isolated from the Sea of Cortez by an enormous alluvial fan
created by the Colorado River. In the past, the Colorado River has flowed into the Salton Sea
basin to heights well above those experienced in historic times. Upon European man’s arrival in
the Imperial Valley, the Salton Sea was a dry sink. Beginning in 1900, irrigation canals were
constructed from the Colorado River into the Imperial Valley and northern Mexico. In 1905,
control of the river was lost at one of the canal headworks, and the Colorado River flowed
uncontrolled into the Salton Sea for one and a half years. The Sea as it is known today was

reborn.

Over the subsequent century, the Sea has shrunk, swelled and now is again shrinking,
all in response to the extent of irrigation and irrigation practices. Since the flood of 1905 — 1906,
much of the site drainage and irrigation tail water has been collected by the New and Alamo
Rivers and discharged into the Salton Sea. These waters are fairly high in dissolved solids,
about 3 ppt. These rivers also bring suspended sediments. Upon reaching the high salinity of
the Salton Sea (currently about 51 ppt), the finer grained sediments (clay size) flocculate and
settle out on the floor of the Sea. The coarser grained sediments, including silt and fine sands,

settle by normal gravity forces.

The Sea is now receding. On the exposed playa, the sediments are drying, creating a
crust strong enough to walk on. However, as one approaches the shoreline, within one to two
feet of elevation above the current sea level, the ground remains too soft to walk on in some
areas. The surface of the playa is cracked in many areas as the sediments shrink from

evaporation. At fairly shallow depths, the sediments remain nearly saturated over much of the

playa.
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In approximately half of the locations explored within the Sea, the mudline beneath the

Sea is very soft and will not support a person wading. Grades are generally very flat.

The thicknesses of sea sediments nominally range from 3 to 8 feet in the areas we
explored along and adjacent to the southeast shore of the Salton Sea. The thicknesses
probably exceed this range in some areas. Most of these sediments likely accumulated within
the last sixty years during the Sea’s most recent rise above Elevation -240 feet. The sea
sediments consist of very soft to medium stiff fat and lean clays, loose clayey and silty sands
and soft to medium stiff silt. Red-brown lean clay, commonly medium stiff to stiff, was

encountered below the sea sediment in many areas.
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VIll.  DISCUSSION OF FINDINGS

A. General
The most significant geotechnical issues for the project include the low strength
of the sea sediments, the potential dispersive nature of the sediments and erosion from wave

action. Compressibility, seepage and the expansion potential are also significant issues.

In some portions of the currently submerged areas, very flat slopes may be
needed to safely construct the planned berms. Over a greater portion of the site, moderate
slopes may be used but the ground is too weak to support traditional low-ground-pressure track-

mounted construction equipment.

Sea sediments, including those beneath the playa, are predominantly fine
grained soils. These soils will readily erode when exposed to even light wave action. The soils
are also dispersive in fresh water. Their performance in brackish water is yet to be evaluated. If
seepage developed through a berm and daylighted on the downstream slope, the dispersive
nature of the soils could lead to fairly rapid development of a piping condition and loss of the

embankment.

B. Settlement

The embankments for the berm will settle appreciatively during and following
construction. To qualify the potential settlement, we performed one dimensional settlement
analysis. This assumes that the loaded area is wide relative to the thickness of the
compressible layer and ignores edge effects. We considered varying thicknesses of new fill,
from two feet thick to 12 feet thick. The analyses were done for a range of compressible soil
thicknesses from two feet to 12 feet. For the preliminary design, no undisturbed samples were
taken from which to do consolidation testing. To assess potential settlement, we used
estimated values of the compression ratio and coefficient of consolidation in our settlement
analysis. We assumed that the sea sediments are normally consolidated and that the virgin
compression ratio, Cc, equals 0.3. The alluvial soil beneath the sea sediment over-
consolidated relative to the weight of the planned berms and was assumed to be

incompressible.

Results of the settlement analyses are summarized on Plate 25. To use this
figure, select the thickness of fill along the bottom portion of the chart (for example: 10 feet
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thickness of fill), go vertically until intercepting the curved line representing the sediment
thickness at that location (for example, 4 feet soft soil thickness), then find the estimate of
ultimate settlement on the vertical axis (in this case 1.5 feet). For this example, placing 10 feet
of fill causes 1.5 feet of settlement resulting in a final embankment height of 8.5 feet.
Conceptual design consists of a berm whose crest will be eight feet above the toe of the berm
after settlement has occurred. The diagonal line marked on the chart labeled “Fill for Net 8
Feet” shows the combinations of fill thicknesses and thicknesses of soft sediment that result in a

berm crest 8 feet above the original ground surface after settlement is complete.

To estimate how quickly this settlement may occur, we ran analyses that
assumed single drainage, meaning that the soils beneath the sea sediments are very low in
permeability and are considered a impermeable boundary and the soils overlying sea sediments
are sufficiently permeable to provide unrestricted drainage. Pore water trying to escape the sea
sediments under the weight of the fill is assumed to travel vertically to the top of the sediment
layer. Lateral drainage is ignored. These are simplifying assumptions. Fill that will be placed to
create the berm will be of low permeability and will inhibit drainage at the surface. Some
drainage will likely occur into the underlying alluvial formation and some lateral drainage will
occur. For the purpose of these analyses, we have assumed that modeling single vertical
drainage and ignoring lateral drainage is offset by ignoring the low permeability of the overlying
fill.

In estimating the time rate of consolidation, we assumed a coefficient of
consolidation (c,) of 10 feet squared per year. The estimated time for 50 percent degree of
consolidation is less than one to two months. The time requirement for 90 percent of the

settlement to occur for varying thicknesses of soft soil sediments are presented on Table 1.

Page 10



Table 1. Time for 90 Percent Consolidation

Time required for 90 percent of Ultimate
Thickness of Compressible Soils (feet) Settlement (months)
4 3
6 6
8 12
10 18
12 28

The above time rates of settlement as well as the estimated magnitudes of
settlement were developed for assumed properties of the sea sediments. The presented results

are intended to provide order of magnitude understanding for preliminary planning only.

C. Stability
The results of the vane shear tests at the fifteen exploration locations are
summarized on Plate 20. In this plot, the vane shear data taken adjacent to hand auger borings
on the exposed playa are shown in warm colors (pale yellow, orange, and brown tones). Those
vane shear tests taken from the airboat on the Sea or at its shoreline are shown in cool
(lavender and blue) colors. On average, the strength of the materials beneath the Sea are

considerably weaker than those beneath the playa.

The strength plots shown on Plate 20 as well as the strengths taken within the
hand auger borings are measures of peak strength. No residual strength tests were performed
for the preliminary investigation. Because the sediments coming out of the New and Alamo
Rivers were essentially coming from a fresh water environment and hitting a highly saline body
of water, the clayey materials likely have a flocculated structure. Flocculated clays can be

highly sensitive, meaning that the residual strength may be much less than the peak strength.

The strength of the foundation soils (sea sediment) will greatly influence the way
in which the berms are constructed. Where the shear strength in the foundation soil is
consistently greater than 300 pounds per square feet (psf), the foundation soil can support the

berm fill with little risk of foundation failure. (We discuss ability of construction equipment to
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operate on weak foundation soil in a later section.) At strengths lower than 300 psf, the risk of

shear failure in the foundation soils needs to be carefully considered.

There are several states of stress that are commonly considered when assessing
the stability of a water retention embankment such as the planned berms. The “end of
construction” condition assumes that the soils are undrained and that no consolidation (and
corresponding strength gain) has occurred in the weak foundation soils. The “steady state
seepage” (or “long-term”) condition assumes that the soils are fully consolidated and that the
water level in the pond has been in place long enough for the embankment to become saturated
up to a stable phreatic surface. “Sudden drawdown” occurs when the pool elevation in the pond
is lowered quickly, faster than the embankment soils can drain. “Seismic loading” includes
inertial lateral forces from earthquake shaking. Other seismic considerations are liquefaction in
cohesionless soil, strength reduction in sensitive cohesive soils, and excessive deformations.
The more critical cases for the berms at this site will be the end of construction condition and,

for seismic considerations, liquefaction and strength reduction.

To check the capacity of the Salton Sea sediments to support fill for the berms,
we performed a series of stability analyses for the end of construction condition. We considered
three idealized strength profiles, various thicknesses of sediments, various thickness of berm fill

and three slope inclinations.

For soil parameters, we assumed the densities of fill and underlying sea
sediments were 110 and 100 pounds per cubic feet (pcf), respectively. Three models for shear
strength for the foundation were used. To represent what we judge to be the weakest
conditions, we assumed an undrained shear strength (S,) of 100 psf at the mudline, increasing
at 10 psf per foot of depth below the mud line. We note this as S,=100+10D psf in our results
summary (discussed below). Several vane shear measurements at one foot depth had
strengths less than this “weakest” shear strength model. Under almost any method of fill

placement, we concluded that this very weak surficial material will be displaced.
To characterize the mid-range of shear strengths in sea sediments beyond the

shoreline, we used a shear strength profile of 200 psf at the mudline, increasing at 10 psf per
foot of depth (S,=200+10D psf).

Page 12



We used one additional strength profile of S,=300+10D psf. This third profile is
stronger than most strength measurements taken in the sea sediments beyond the current
shoreline, but it was also weaker than essentially all of the vane shear strength data measured
beneath the exposed playa. This strength profile was used as a lower bound strength for
sediments beneath the playa.

We ran a suite of stability analyses using Spencers method for soft sea sediment
thicknesses of 4, 8, and 12 feet. We evaluated three slope inclinations of 3 horizontal to 1
vertical (3H:1V), 5H:1V and 10H:1V. The factor of safety was computed for berm fill

thicknesses of between 2 to 12 feet.

The results of stability analyses for the S,=100+10D psf profile are summarized
on Plate 26. Those for the S,=200+10D psf strength profile are summarized on Plate 27. All of
the computed factors of safety were greater than 2.0 for the S,;=300 + 10D psf strength profile

and a plot of these results is not presented.

Using the findings of the settlement and stability analyses, we computed factors
of safety for the end of construction condition for fill thicknesses that will result in an eight feet
high berm after consolidation. The computed factors of safety for the two weaker sail profiles

are presented in Table 2.

Table 2. Factor of safety for fills that will yield an eight feet high berm

Depth of Soft Shear Strength S;=100+10D psf Shear Strength S;=200+10D psf
Sea Sediments
(ft) 5H:1V Slope 10H:1V Slope 5H:1V Slope 10H:1V Slope
4 1.1 1.8 2.0 35
8 1.0 1.6 1.7 25
12 0.9 15 1.6 2.4

For most projects, the minimum factor of safety for an end of construction

condition is commonly required to be at least 1.3. As discussed above, the sea sediments at

this site are likely to be highly sensitive and may exhibit considerable strength loss once

strained beyond their peak strength. To reduce the risk of overstressing the foundation soil and
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experiencing a strength reduction, a higher target should be set for the minimum end of
construction factor of safety. The selection should be made during final design, when the
sensitivity of the sea sediment is more fully assessed. We anticipate that the minimum

recommended factor of safety may be on the order of 1.5 or higher.

For the steady state seepage (long term) conditions, we checked two profiles
whose end of construction factors of safety were between 1.5 and 2.0. For effective stress
parameters, we used an angle of internal friction of 27 degrees and zero cohesion. We
assumed a phreatic surface that intercepts the toe of the berm. For eight feet high berms (post
settlement), we computed factors of safety for the steady state seepage condition of 1.9 for a
5H:1V slope and 3.2 for a 10H:1V slope.

A pseudo-static stability analyses, using consolidated strengths, was not
performed at the conceptual design phase. With long-term static factors of safety of 1.9 to 3.2,
the application of an inertial force to represent seismic loading would indicate a factor of safety
still greater than 1.0. However, during a large earthquake, we believe that some reduction in
strength is likely within the foundation soils and that the embankment foundation may fail. This

is discussed in the following section.

D. Seismic Performance
Sand, silty sand and sandy silt were encountered at some of the exploration

locations. Standard penetration testing was not a part of the preliminary geotechnical
investigation, so no definitive measure (SPT blow count) is available to classify the density of
these cohesionless soils. The recent disposition history of these soils suggest that these are all
loose deposits. With several seismic sources close by, most notably the San Andreas Fault,
sandy materials with little to no cohesion are likely to liquefy during a large nearby earthquake.
Lateral deformation and/or settlement is likely to occur if the foundation soils liquefy. Lateral
deformation and/or settlement could lead to cracking of the berm, which could in turn lead to
increased seepage, internal erosion and a piping failure through the berm. The berm settlement

and deformation could also lead to overtopping of the berm.
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Seismic shaking may strain some portions of cohesive foundation soils beyond
their peak strength. If these soils are highly sensitive, the marked reduction in strength within
these overstressed zones would put increased demands on adjacent zones, expanding the

overstressed area and potentially leading to instability of the foundation.

A detailed risk analyses was not part of the preliminary geotechnical
investigation. The consequences of berm failure are not likely to include property damage
beyond that of the ponds, and chance of injury or death from berm failure is low. For the
purpose of assessing the economic impact of a seismically-induced berm failure, an annual
chance of occurrence of between 1 to 2 percent is reasonable. This applies to berms
constructed over the sea sediments. If the sea sediments are excavated and the berms are

constructed on the underlying alluvium, the risks decrease.

E. Plasticity and Expansion Potential
Half of the samples tested for Atterberg limits had a plasticity index (PI) greater

than 30. More than two-thirds classify as fat clays. These classification tests indicate that these
materials have a high potential for shrinking and swelling with changes in moisture content.
During our field investigation, we had judged the materials to be lower plasticity, observing a
more silt-like behavior than the classification tests indicate. The six bulk and composite
samples indicated higher plasticity on average compared to the individual sample tests. The
bulk/composite samples were for depth intervals of 3.6 to 5.3 feet. The individual samples from
the hand auger borings commonly covered a 1.0 to 1.5 foot depth interval. The vibracore
samples covered a 2.7 foot depth interval, though some samples were shorter. We suspect that
high plasticity clay layers within the longer stratigraphic samples dominated the sample

behavior, masking lower plasticity silts within the sample intervals.

As the Sea level falls and the sea sediments become exposed, cracking is
observed on the surface of the playa. These cracks extend at least in the range of 1 to 2 feet
deep; though no detailed assessment of the depths of the cracks was performed. Water can be
seen within some of the cracks. Surface cracking is an indication of the expansive character of
the soil. Though cracking was observed, the pervasiveness was not as extensive as one would

expect from the Atterberg limit tests.
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F.

Dispersion

Dispersive clay soils are clays that disaggregate (or deflocculate and lose their

cohesion) easily and rapidly in water of low-salt concentration and become susceptible to

erosion and piping. Dispersive clay soils can be eroded by slow-moving water, at gradients that

would not erode cohesionless fine sands and silts.

Dispersive clay soils cannot be identified by the usual laboratory index tests such

as moisture and dry density measurements, grain size distribution or Atterberg limits. Other

special laboratory tests (i.e. crumb test, double hydrometer test, percent sodium in saturation

extract and pinhole test) were performed as mentioned earlier. Samples for the pinhole tests

were compacted to near 95 percent relative compaction using Standard proctor (ASTM Test D-

698) as the laboratory compaction reference. The moisture content was near optimum. This

results in a moderately compacted clay. We chose this level of compaction to reflect our belief

that higher degrees of compaction may not be readily achievable for the soft site conditions. A

summary of the dispersion potential from the individual laboratory tests performed for this

purpose is shown in Table 3. Each of these samples were logged as gray fat clay (CH).

Detailed results of the dispersion tests are included in Appendix A.

Table 3. Summary of Dispersion Potential

Double
Hydrometer Percent Sodium
Crumb Test Test in Saturation Pinhole Test
(ATM Test (ASTM Test Extract (ASTM Test
Sample D-6572) D-4221) (EPA 60103) D-4647)
HA-1 Nondispersive Nondispersive Nondispersive Dispersive
HA-4 Intermediate Nondispersive Nondispersive Dispersive
VC-11 Dispersive Dispersive Nondispersive Dispersive
VC-16 Intermediate Nondispersive Nondispersive Dispersive
VC-20 Nondispersive Nondispersive Nondispersive Dispersive
VC-28 Nondispersive Nondispersive Nondispersive Dispersive
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As shown, the results from the individual tests do not agree. Due to the very high
TDS, the correlation with Percent Sodium in Solution Extract and dispersion potential were
beyond the range used in the Bureau of Reclamation’s chart of percent sodium versus total
dissolved salts. Extrapolation of that chart suggests the non-dispersive classification. In
general, the pinhole test is considered the most reliable since it is a direct physical test. Based
on these considerations, it appears likely that the on-site soils would have a tendency to
disperse in a fresh water environment. The validity of extending this finding to the SCH Project

ponds, which will retain brackish to saline water, is not clear.

The tendency toward dispersive erosion in a dispersive clay depends on the
chemistry of the water. The dispersion potential likely decreases with increasing salinity of the
water. The ASTM standard for pinhole test uses distilled water. The retained water will have
20 ppt to 35 ppt TDS. These concentrations may not disperse the clays. To further assess the
dispersion potential of the on-site soils, additional pinhole tests are being performed using water

of various salt concentrations modeling the waters in the planned ponds.

When dispersive clay soils are used for construction of embankments without
filters, piping and erosion may occur. Dispersive piping is usually initiated when water flows into
small cracks and fissures caused by desiccation and/or differential settlement, particularly if the
soils are placed dry of optimum or not well compacted. The water that flows through the cracks
will remove the disaggregated particles, with the rate of removal increasing as the seepage

velocity and size of opening increase.

The risk of a dispersive erosion induced failure is greatest in areas of higher
seepage potential, such as around pipes through the embankments, adjacent to concrete
structures, and at the foundation interface where compaction may have been less methodical.
Deep gullies may also form on embankment slopes, where dispersive clay soils are exposed to
rainwater run-off as well as water retained by the ponds. Severe dispersive erosion can lead to

costly and difficult operation and maintenance.

G. Seepage
A wide range of permeabilities likely occurs within the sea sediments. In some
hand auger holes, no apparent water seeped into the boring as it was drilled. In other hand

auger borings where sandy silt layers were encountered, water percolated into the hole during
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drilling. Permeability in the undisturbed sea sediment is likely anisotropic. One slug test was

performed in hand auger boring HA-4. The transmissivity was too low to develop reliable data

from the sensors used. For purposes of estimating seepage through the soil matrix, the

permeability correlations with material type and gradation presented in Table 4 may be used.

Table 4. Permeability Estimates for Conceptual Design

Vertical Permeability Horizontal Permeability
Material Type cm/sec cm/sec
Sand 1x10™ 1x10°
Silty Sand and Clayey Sand 1x10° 1x10™
Silt 1x10° 1x10°
Clay 1x107’ 1x10°®

Where shrinkage cracks have developed, structure of the soil will dominate
seepage performance. The cracking will need to be considered when estimating seepage
potential beneath the embankments. The tendency of the embankments themselves to develop

shrinkage cracks will also need to be considered in evaluating seepage risks.

Seepage may occur through and beneath the berms. The fills used to construct
the berms will be predominately fine grained soils of low permeability. Factors with the greatest
potential for causing adverse seepage through the berms include less-than-rigorous placement
and compaction methods, cracking due to settlement, shrinkage cracking, and dispersion
potential. By “adverse seepage”, we refer to conditions that could potentially lead to internal

erosion within the berm.

On the playa, the sea sediments have dried on the surface and shrinkage cracks
extend at least a couple of feet. These cracks could become seepage paths beneath the berm
fill. Having a pre-existing cracking pattern coupled with the dispersive character of the sail
creates risk of piping beneath the berm. Leakage through these cracks can be limited by
constructing a wide, shallow cutoff trench during site preparation, prior to placing berm fill. The
trench will disrupt the interconnected cracks. Using a non-dispersive soil for the cutoff trench

backfill would further reduce the risk of an under seepage failure.

Page 18




Sand and silty sand within the foundation can be a seepage path beneath the
berm. Though some water loss may occur at these locations, the sandy soils would not be
dispersive, and the risk is low for a berm failure by under seepage in these soils. The
magnitude of seepage through an underlying sand layer may be best controlled by an upstream

blanket of lower permeability soil.
If local seepage is identified once the ponds are containing water, excavating a

trench parallel to the berm’s axis and remixing the soils can be an inexpensive method of

disrupting a seepage path and controlling seepage.
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IX. CONCLUSIONS

A. General
There are several major considerations in assessing what may be the more

efficient methods for constructing the berms. Major considerations include:

. Will the toe of the berm be above the water level in the Sea and will the
Sea be covering the site?

. What kind of equipment can access the site?

. Will the berm be supported on the existing weak sea sediments or will the
berm fill be placed in such a manner as to intentionally displace (fail) the
sediments?

o Will soft sea sediments be used to create the berm or will stiffer soils be

used?

These and other issues are addressed in this section.

B. Berm Embankments

In much of the currently submerged areas, the sea sediments are quite weak. To
avoid failing the ground, the berm embankments will need to have very flat slopes. In these
areas, the ground is too weak to support construction equipment, and barge-mounted
equipment will be needed. One method to construct berms in those conditions is to excavate
sediment immediately adjacent to the berm’s alignment and cast it up on the berm. The berm
footprint would be quite wide, and it may be most practical to operate draglines (or similar
barge-mounted equipment) on both sides of the berm alignment. The saturated soft berm fill
material cannot be effectively compacted. Once the surface of the fill extends more than about
one foot above the level of the Sea, the dragline bucket can be dropped on the fill as a means of

providing some compactive effort.
This is likely the most cost-effective method for constructing some form of berm

in these weak foundation areas. However, the berm fill would be weak and have a high

moisture content, subject to shrinking and cracking as the fill dries.
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The upper several feet of the fill will need to be moisture conditioned and

compacted to provide support for service vehicles.

With a fill poorly compacted and having a high potential for shrinkage cracks,
there is risk of seepage developing through the berm. If seepage is observed, it can be
remediated by excavating a trench partially down through the center of the berm crest. Within
the trench, the excavator bucket can be used to remold the soils at depth. Pre-mixing a thick
bentonite slurry to the partially excavated trench can aid the remolding process. This technique
would be useful for treating local seepage zones. If seepage over long sections develop, a

traditional slurry trench cutoff wall may be needed.

An alternate approach for constructing a berm in submerged areas would be to
create a berm using moisture conditioned fill. The fill material could be prepared on the higher
portions of the site, above the Sea. In many areas, the sediments are only three to four feet
thick. The underlying alluvial soils are stiff and can support track-mounted construction
equipment. A pad could be developed for spreading the playa sediments in a thin lift (about one
foot thick). The sediments could be moisture conditioned by discing and/or rototilling and
kneaded until a moisture content suitable for compaction is developed. Another material source

could be to excavate (mine) the alluvial soils beneath the sediments.

The stiff fills would be placed by end-dumping from the end of the berm
alignment and advancing the berm as additional fill is placed. The fill can either be placed on
the soft sediments or the sediments could be excavated to a firm bottom prior to placing the fill.
Soft sediments will not support steeper sloped fills in many areas. The weight of the fill will
create a “mud wave” as the displaced sediments are heaved up in front of and/or to the sides of
the advancing fill. Creating mudwaves is a valid form of berm construction in very weak areas.
One drawback is that the weak soils are displaced in a hon-uniform manner and the final
thickness of fill will vary along the berm alignment. Excavating the soft soil prior to placing the

fill can develop a more uniform thickness fill.

Whether placed with mudwaves or in areas where soft soil is removed, the fills
below the water will not be compacted. As the fill extends above the water surface, the fills can
be compacted. However, in the mudwave case, the compacted fill will be dropping in irregular

sections as the foundation soil becomes over-stressed from increasing fill thickness.
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On the playa where sediments can support the fill, they still may not be able to
support low ground pressure track-mounted construction equipment. Though the vane shear
data indicate the shear strength is greater than 300 psf which would normally support low
ground pressure equipment, the potential for strength loss when the soils are overloaded
suggests to us that using tracked equipment directly on the playa surface would be risky.
Dozing 18-inches to two feet of fill out in front of the tracked equipment and keeping this
thickness beneath the tracks may spread the contact pressure enough to support light, low
ground pressure equipment. (Note - This discussion is not directed toward suggesting to a
contractor what it might take to work on the playa. Rather, itis aimed at providing a general
understanding of what kinds of methods may need to be considered in preparing environmental

documentation.)

The thick initial lift (bridging lift) will not be well compacted. It would likely only be
track-walked by the low ground pressure dozer. A poorly compacted zone has increased
potential for seepage. A bridging lift, as well as moisture-conditioned soil placed below water in
the previously described method, would not be effectively compacted. An upstream blanket of

sediment could be used to resist seepage. If seepage develops, a cutoff wall may be needed.

C. Treating Dispersion
Even if it is determined during the next stage of investigation that the majority of
the on-site soils may be dispersive when retaining brackish water, there may be no economic
alternative other than to use these soils for the construction of the embankments.
Embankments can be constructed with dispersive clay soils provided certain precautionary

measures are taken. Some of these precautionary measures are discussed below.

Erosion of dispersive clay soils through embankments can be controlled by
properly designed and constructed filters. The filter may be part of a downstream seepage
berm. Filter material should be placed around the downstream one-third portion of pipes

through the embankments, regardless of whether the soils are dispersive or not.

Embankments constructed with dispersive clay soils should be properly
compacted; especially if the soils are being placed around pipes, adjacent to concrete
structures, at the foundation interface, and if no filters are being provided. Achieving a well-

compacted embankment on the soft subgrade may not be feasible.
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Risk of seepage induced failures, including those due to dispersive soils can be

reduced somewhat by simply making a wider embankment.

Most dispersive clay soils can be rendered non-dispersive by the addition of lime.
Lime modification of dispersive clay soils may be considered for the surface of the
embankments to provide slope protection (discussed later). Lime-modified dispersive clay soils
may also be considered for portions of the interface with rigid structures such as pipes through

the embankments.

A cutoff wall to block seepage through the embankments may be considered to
lower the risk of piping. The cutoff wall may consist of a soil-bentonite cutoff wall constructed by
slurry trench methods and using non-dispersive clay for source fill. As an alternative, plastic

sheetpiling may be considered, but would likely be more expensive than a soil-bentonite cut-off.

Impermeable liners placed on the waterside slopes of the ponds may also be
considered to reduce seepage through the embankments. Liners may include plastic liners
(such as a thick HDPE membrane) or a well-compacted clay blanket comprised of

low-permeability non-dispersive soils.

Most of these schemes reduce the potential rate of dispersion, but the risk of an

eventual piping failure may still remain.

D. Shoreline Protection
There are two shorelines for the ponds. The interior of each pond will have water
lapping against the interior face of the berm. During construction and during the first several

years of operation, the seaward-most berm will be exposed to wave action from the Salton Sea.

For the interior face of the berms, the wave height will be fetch-limited with
maximum fetches of about two miles for some ponds. Berm faces derived from sediment fill
sources will be highly erodible. Some form of shoreline protection will be needed on the interior
faces of the berms. The protective facing will need to extend over the portion of slope face that

will be exposed to wave action, including the estimated height of run-up.
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The traditional scheme for erosion protection is riprap facing. Riprap would be
quarried rock material with an angular to subangular shape. Riprap should be placed on slopes
no steeper than 2H:1V. Steeper as opposed to flatter slopes will limit the square footage of
berm face that needs to be protected with riprap. Riprap would be placed on a geotextile
designed for riprap underlayment.

Soil cement can be used for erosion protection and often is a viable option when
riprap is not available. Soil cement consists of mixing portland cement with a locally available
source of sand or silty sand. For good quality control, it is preferable to mix the soil cement in a
pugmill at a central location within the project site and deliver the soil cement by dump truck to
the berm. Soil cement is most efficient when there is little to no clay or organic material in the
sands to be treated. Identifying a suitable source of sand within the project site may be a
challenge. The vibracores near the mouth of Alamo River (VC-22 and 24) indicated about one
foot of silty sand over fat clay and silt. No other surficial sand deposits were identified. These
thin layers would be difficult to mine. At present there is no readily available source of sand for

soil cement.

A hard clay is erosion resistant, though not nearly to the extent of riprap or soil
cement. A hard clay can be developed by lime treating on-site clays. Lime is mixed with the
clays on the berm slope and compacted. The equipment can safely operate on a 6H:1V slope.
A flatter slope may be more appropriate near the still water elevation where most of the erosion
action might occur. This erosion method would have a limited service life, perhaps in the range

of five years, before major reconstruction is needed.

Geomembrane facing has been used to line reservoirs. The service life of the
linings vary considerably with the type of material used and its resistance to degradation under
extended sunlight. A geomembrane would have the smoothest surface of the erosion protection

systems addressed here, and for similar slope inclinations would have the highest run-up.

On the outward face of the seaward-most berm, waves from across the 40-mile
fetch of the Salton Sea will attach the slope. Unprotected fill will readily erode. The installation
of shore protection will be complicated by interfacing the berm embankment construction

method selected.
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As with the pond interiors, riprap would be our first choice. Depending on the
embankment construction method used for the seaward berm, placing riprap can be reasonably
efficient to quite inefficient. Some embankment construction methods will have flat slopes or
heaved up sediments on the seaward side of the berm. These geometries will be inefficient to
armor with riprap. Excavating the sediment in front of placing moisture-conditioned soil can
develop reasonably steep slopes, likely in the range of 3H:1V to 5H:1V. These slopes allow
reasonably efficient use of riprap.

Riprap could be used to create an offshore breakwater, creating a fairly still water
pool adjacent to the berm. After the level in the Sea has dropped, the riprap could be more
easily salvaged for reuse on future projects if placed against the slope rather than as a separate

offshore breakwater.

Other off shore breakwater systems could be considered, including a cable tire

system. This system could be relocated further off shore as the Sea level drops.

A geomembrane could be used to wrap the face of fill. Though the material may
have a limited service life, the period that sea waves may attack the berm of service would likely
be shorter than the service life for many materials. We are not aware of an example of this
scheme, suggesting that issues such as how to anchor the geomembrane and how to distribute
stresses at anchorage points have not been satisfactorily resolved. Deployment may also be
difficult.

A geotube is a large diameter geotextile tube (in the range of 20 to 30 feet in
diameter), that is filled by pumping slurried soil into the tube, creating a gravity structure. The
more common applications of geotubes include serving as groins to control onshore/offshore
and longshore migration of beach sand and as containment structures for fine grained slurries to
allow the slurries to drain. The geotube would become the seaward toe of the berm. A geotube
would be compatible with the berm construction method of excavating adjacent sediments and
casting them up on the landward side of the geotube. Fill for the geotube will need to be sand
or silty sand. The material requirements of the sands would not be as strict as those for
soil-cement. Material logged as clayey sand in the hand auger borings and vibracores would
likely be suitable fill. This material was found in limited locations. Further exploration near the

mouths of the New and Alamo Rivers may disclose additional sources of silty sand or sand.
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O\o —_~
Date 1 9/15/2010 =zl _18
< |3 ,| Driling Method : Hand Auger 12 8|3
o | & = | Elevation (Feet) : 53| = 2
=0 L = I 8| Latitude : 33.0949 2lol &l
- |2¢8| O | | |%| Longitude : -115.6957 W1 5|5| S| Other
5| 23| 3|20 |L 2|2 |35| 3 |Laboratory
o |Eg|l o | 8|la|8 s|o|o|ls
o[ 8g| @ |O|D]|=2 Material Description > | S| S| Tests
] % Fat Clay (CH), olive gray, moist, medium stiff, with el 4 as
] . : 63* | 44 Full
] / occassional sand partings Suite™
] / uite
B = / 45 Sieve
1- = / Becoming wet
G / 0.33
f % CH Becoming dark gray
p g o= / .
] / Becoming saturated ,
Bl—] % 0.33| 65 Sieve
| 0
B : cL Lean Clay (CL), gray, saturated, medium stiff 041! 35
E Lean Clay (CL), reddish brown, saturated, stiff
SR=
B CL 055 22 |42 | 27 | Sieve
v Bottom of boring at 5 feet
No groundwater encountered during drilling.
Refusal to vane shear device at 5.2 feet.
*Atterberg Limits measurements on bulk sample
(0 - 3.6 feet).
**Full suite of laboratory tests on bulk sample (O -
3.6 feet).
Salton Sea
, Log of HA-1
SCH Project p 9 10f1
Salton Sea, California (Page 1 of 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 4




O\o —_~
Date  9/16/2010 =l | =
- |3 ,,| Driling Method : Hand Auger 12|83
3| 2 = | Elevation (Feet) : 513 |=|E
"'C‘ : >| 3 o E Latitude : 33.1099 215 E E,
- | 28| © | £| ¢ |%| Longitude : -115.6855 | 5|5| 8| Other
% g- 3| 3 @ 8 ‘% % 2| 2| & |Laboratory
O |fx| @ |O]|D|3 Material Description >| S| 3| | Tests
] Lean Clay (CL), tan brown, moist, medium stiff to
: soft, with some shell fragments
B =
- = 31
E 0.32
E Becoming dark gray, saturated
- = CL|¥
B [~ 024| 45 | 43 | 24 | Sieve
H B
—— 0.21
B = 54
= : : ——
B == | | | ML Silt (ML), reddish brown, saturated, medium stiff 0.40] 41
Bottom of boring at 4.3 feet
Groundwater encountered during drilling. Refusal
to cone penetrometer at 4.3 feet.
Salton Sea
; Log of HA-2
SCH Project Pg 1 0f 1
Salton Sea, California (Page 1 of 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 5




O\o —_~
Date © 9/14/2010 =zl _18
- |3 ,,| Driling Method : Hand Auger 12|83
3| 2 = | Elevation (Feet) : 513 |=|E
"'C‘ : > 3| o E Latitude : 33.1939 P s E >
- | 28| © | £| ¢ |%| Longitude : -115.6129 | 5|5| 8| Other
% g- 3| 3 @ 8 ‘% % 2| 2| & |Laboratory
o |8g| @ |O0|D|= Material Description S| =|3|a| Tests
] Silt (ML), mottled olive brown, moist, stiff to .
] medium stiff, low plasticity 56 | 36" S;:eV"e*
- - - | u
] Suite**
1-{B [== ML 29
- = : —
oo Lean Clay (CL), gray, moist, soft to medium stiff, 0.22
: with some fine grained sand, low plasticity :
B E CL Becoming wet, with shell fragments 33 Sieve
=
] 0.24
E % Fat Clay (CH), dark gray, wet, soft to medium stiff
= /
e / 0.21
B [— % \VA 46 Sieve
- % CH
== % 0.23
o = /
B — % 0.26| 47
| Ed //
Bottom of boring at 7.0 feet 10.24
Vane shear device used to measure undrained
shear strength to a depth of 7.2 feet
Groundwater encountered during drilling.
*Atterberg Limits measurement and sieve analysis
on bulk sample (0 - 5.3 feet).
**Full suite of laboratory tests on bulk sample (O -
5.3 feet).
Salton Sea
; Log of HA4
SCH Project p 9 1 0f 1
Salton Sea, California (Page 1 0f 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 6




O\o —_~
Dqtg : 9/14/2010 =l | =
s |3 ,,| Driling Method : Hand Auger 12 8|3
3| 2 = | Elevation (Feet) : 513 |=|E
=3 S = 8| Latitude 1 33.1981 2lol &l
- | 28| O | £| ¢ || Longitude : -115.5979 W1 5|5| S| Other
5| 23| 3|20 |L 2|2 |35| 3 |Laboratory
o |Eg|l o | 8|la|8 TS| | T8
o[ 8g| @ |O|D]|=2 Material Description > | S| S| Tests
] % Fat Clay (CH), mottled olive gray, moist, meduim
: / stiff, trace of organics, rare salt crystals
B = % 44
L 7
] / 0.44
f % Becoming moist, thin shell bed at 1.5 feet
2B E % Sand seams between 1.7 and 2 feet 49 | 52 | 28 Sieve
] / 0.31
E / CH Becoming dark gray, saturated, soft to medium
] / stiff, organic odor
3 : / Soft zone between 3 and 3.5 feet
B ] % 0.21| 55
4 B / .
oo % Becoming gray 0.29
B E / 49
=N
5 r [=2 *| Silty Sand (SM), dark gray, fine grained, saturated,
B s |oo§e (SM) aray J 0.22] 20 Sieve
Bottom of boring at 5.3 feet
Groundwater encountered during drilling. Refusal
to cone penetrometer at 5.0 feet.
Salton Sea
; Log of HA-5
SCH Project p 9 10f1
Salton Sea, California (Page 1 of 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 7




O\o —_~
Date - 9/17/2010 =l | =
- |3 ,,| Driling Method : Hand Auger 12|83
3| 2 = | Elevation (Feet) : 513 |=|E
"'C‘ : >| 3 o E Latitude : 33.1836 215 E E,
c | 29| O | £ ¢ |=| Longitude : -115.6222 | 5|5| 8| Other
% g- 3| 3 @ 8 ‘% % 2| 2| & |Laboratory
o |8g| @ |O0|D|= Material Description S| =|3|a| Tests
] Lean Clay (CL), mottled tan and dark gray, wet,
: medium stiff to soft, with shell fragments
B [ 44
1 = CL
E 0.21
B [ ggg;jy Lean Clay (CL), wet, medium stiff, organic  |33| 44 | 31 | 15 Sieve
5 E Clayey Sand (SC), gray, saturated, medium dense
E 0.42
B 29
4 i Sandy Lean Clay (CL), gray, saturated, stiff
B E Lean Clay (CL), gray, saturated, stiff 0684 33
B E cL Lean Clay (CL), reddish brown, saturated, stiff 31
5 ] . 684
Bottom of boring at 5 feet
No groundwater enountered.
Refusal to vane shear device at 4.5 feet.
Refusal to cone penetrometer at 6 feet.
Salton Sea
; Log of HA-9
SCH Project p 9 1 0f 1
Salton Sea, California (Page 1 of 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 8




O\o —_~
Date : 9/16/2010 =l | =
- |3 ,,| Driling Method : Hand Auger 12|83
3| 2 = | Elevation (Feet) : 513 |=|E
"'C‘ : >| 3 o E Latitude : 33.1009 215 E E,
- | 28| © | £| ¢ |%| Longitude : -115.7263 | 5|5| 8| Other
% g- 3| 3 @ 8 ‘% % 2| 2| & |Laboratory
o |8g| @ |O0|D|= Material Description S| =|3|a| Tests
] Clayey Silt (ML-CL), tan and gray, dry to moist,
] soft to medium stiff, with sand, abundant shell
] ML fragments
B [ CL- 25 25| 5 Sieve
e
] . 0.29
] v Becoming dark gray to black, saturated
] " | Clayey Sand (SC), tan, saturated, loose to
) ] medium dense
B == 0.28| 21 Sieve
H B
oo 0.35
B = 34
E Sandy Lean Clay (CL), reddish brown, saturated,
o Bl oo stiff
= 0.50
B 31
- Bottom of boring at 5 feet
Groundwater encountered during drilling. Refusal
to vane shear device at 3.3 feet.
Refusal to cone penetrometer at 5.3 feet.
Salton Sea
; Log of HA-10
SCH Project Pg 1 of 1
Salton Sea, California (Page 1 of 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 9




O\o —_~
Date - 9/17/2010 | | - =
B ,,| Driling Method  : Vibracore 12 8|3
3 = < | Elevation (Feet) : 518 =2
"'C‘ 3 o E Latitude : 33.0968 P s E >
= O | €| ¢ |=| Longitude : -115.7109 W1 5|5 | S| Other
=1 = |a|)|e 12| 35| @ |Laborato
© o |8 p|o G|lo|o|® ry
a m O] Material Description > | =S| 3| @ Tests
Silt (ML), gray, saturated, soft to stiff, with sand,
organic odor
ML 69 [ NP | NP Sieve
1 0.12
No recovery below 1.3 feet 0.68+
“ Bottom of boring at 2 feet
Water level approximately 2 feet above surface.
Refusal to vane shear device at 1.5 feet.
Salton Sea Log of VC-6

SCH Project
Salton Sea, California

(Page 1 of 1)

Hultgren - Tillis Engineers Project No. 758.01

Plate No. 10




O\o —_~
Da!tg - 9/17/2010 =l | =
= | @ ,,| Drilling Method  : Vibracore 12 8|3
3| 2 = | Elevation (Feet) : 513 |=|E
"'C‘ : >| 3 o E Latitude : 33.1109 215 E E,
- |2¢| O | 2| |%| Longitude : -115.6931 W1 5|5| S| Other
2|23 2(|8|9|L 2] 2| 5| @ |Laboratory
o 8| 2 |5|921(2 . — | S| T| &
Q| fyg| @ |O|>D = Material Description >S| = |3 @ Tests
3] / .
% Fat Clay (CH), gray, saturated, very soft, organic 68" | 47¢ | Sieve*
/ odor 31 Full
% Suite™*
% 0.05
r
/ 0.11
% 56
Z 0.11
)
No recovery below 3.6 feet
4— 0.14
5+ 5 0.22
Bottom of boring at 5.0 feet
6 0.36
7— 0.61
8 0.68+
Refusal to vane shear device at 8.5 feet
Vane Shear device used to measure undrained
shear strength to a depth of 8.5 feet.
*Atterberg Limits measurements on bulk sample
(0 - 3.6 feet).
**Full suite of laboratory tests on bulk sample
(0 - 3.6 feet).
Salton Sea
; Log of VC-11
SCH Project Pg 1 0f 1
Salton Sea, California (Page 1 0f 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 11




O\o —_~
Date : 9/17/2010 =zl _18
B ,,| Drilling Method  : Vibracore 12|83
3 = < | Elevation (Feet) : 518 =2
"'C‘ 3 | o E Latitude : 33.1268 215 E E,
= O | £ ¢ |=| Longitude : -115.6743 | 5|5| 8| Other
% 5 @ c(7)> % % 2| 3| & |Laboratory
a o |O]|D|= Material Description S| =S| S |a| Tests
V) .
% (I;g(t) lS)Iay (CH), gray, saturated, very soft, organic 66* | 46* |  Sieve*
/ Full
/ Suite™*
/ 43
1 % 0.05
% o
2— % 0.13
% Becoming soft
/ 52
3 % 0.17
Lean Clay (CL), reddish brown, saturated, soft
CL
4— 0.12
No recovery below 4.0 feet
5+ 0.26
0.68+
6_
7_
Bottom of boring at 7.5 feet
Water level approximately 2-feet above surface.
Refusal to vane shear device at 5.5 feet.
*Atterberg Limits measurements and sieve
analysis on bulk sample (0 - 3.9 feet).
**Full suite of laboratory tests on bulk sample
(0 - 3.9 feet).
Salton Sea
- Log of VC-16
SCH Project Pg 1 0f 1
Salton Sea, California (Page 1 0f 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 12




O\o —_~
Date © 9/14/2010 =zl _18
B ,,| Driling Method  : Vibracore 12|83
3 = < | Elevation (Feet) : 518 =2
= 2 | 8| Latitude 1 33.188 2lol &l
= O | £ ¢ | =| Longitude : -115.6184 | 5|5| 8| Other
% 5 @ c(7)> % % 2| 3| & |Laboratory
a o |O]|D|= Material Description S| =S| S |a| Tests
Sandy Silt (ML), gray, saturated, medium stiff,
|mL| | organicodor 44 |NP|NP|  Sieve
1 Silt (ML), gray, saturated, soft to medium stiff, low |0-28
plasticity
2— 0.17
ML 34
3 0.39
/ Fat Clay (CH), gray, saturated, soft to medium
4 % stiff, organic odor 0.25 58 | 37
5+ EBE ZCH 0.29| 38 Sieve
— / ing sti 0.68
6 A Becoming stiff at 6 feet H
No recovery below 6.2 feet
7_
Bottom of boring at 7.5 feet
Water level on the surface.
Refusal to vane shear device at 6 feet.
Salton Sea
- Log of VC-19
SCH Project Pg 1 0f 1
Salton Sea, California (Page 1 0f 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 13




O\o —_~
Date 1 9/14/2010 =z |2
B ,,| Drilling Method  : Vibracore 212|833
3 = < | Elevation (Feet) : 518 =2
= 2 | 8| Latitude : 33.1891 2lol &l
= O | £ ¢ | =| Longitude : -115.617 | 53|5| 8| Other
= 3183 2 % 21 3| & |Laboratory
a o |O]|D|= Material Description S| =S| S |a| Tests
% Fat Clay (CH), gray, saturated, medium stiff, .
% organic odor 677149 S;:eve
ull
% Suite™*
1- % 0.32| 29
27 % 0.27
% CH
3— é Becoming soft 0.19
% .
4— % 0.17
0
No recovery below 4.7 feet
5 0.45
6 - .68
Bottom of boring at 6 feet
Water level approximately 1-foot above surface.
Refusal to vane shear device at 6 feet.
*Atterberg Limits measurements and sieve
analysis on bulk sample (0 - 4.7 feet).
**Full suite of laboratory tests on bulk sample
(0 - 4.7 feet).
Salton Sea
; L f VC-2
SCH Project ;g © 1 (;10
Salton Sea, California (Page 1 of 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 14




O\o —_~
Date : 9/14/2010 =22
5|8 ,| Drilling Method : Vibracore 2128 é
o | & - | Elevation (Feet) : 53| =2
=3 S = 8| Latitude : 33.1901 2lol &l
- | 28| O | £| ¢ || Longitude : -115.6065 W1 5|5| S| Other
Slee| z|8(3|3 £| 8| 3|8 |taboratony
o |8g| @ |O0|D|= Material Description S| =|3|a| Tests
% Fat Clay (CH), gray, saturated, very soft, organic
% odor
Z 0.04| 56
% 0.07
%CH
Z 0.11
% 53 | 57 | 38 Sieve
é Becoming soft to medium stiff 0.18
0
No recovery below 4.8 feet 0.41
Bottom of boring at 5.5 feet
Water level on the surface.
Refusal to vane shear device at 5.3 feet.
Salton Sea -
SCH Project "gg of 1\'(; f1
Salton Sea, California (Page 1 0f 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 15




O\o —_~
Date  9/14/2010 =l | =
B ,,| Drilling Method  : Vibracore 12 8|3
3 = < | Elevation (Feet) : 518 =2
"'C‘ 3 o E Latitude : 33.2018 215 E E,
= O | €| ¢ |=| Longitude : -115.6183 Wl 5|5|8| Other
3 z 2|0 |2 2] 2| 5| @ |Laboratory
0 o | cln |8 . — S| 2| TS0
a o |O]|D|= Material Description > | =S| 3| @ Tests
: Silty Sand (SM), gray, saturated, loose to medium
dense, organic odor
33
1 0.11
% Fat Clay (CH), gray, saturated, soft, with sand
2— % 0.14
% CH 32| 60 | 41 Sieve
3 % 0.19
4— é 0.20
No recovery below 4.0 feet
5+ 0.20
6 0.21
7 - 0.31
Bottom of boring at 7 feet
Water level approximately 1-foot above surface.
Refusal to vane shear device at 7.2 feet.
Salton Sea
; Log of VC-22
SCH Project Pg 1 0f 1
Salton Sea, California (Page 1 0f 1)

Hultgren - Tillis Engineers Project No. 758.01 Plate No. 16




O\o —_~
Date : 9/14/2010 =l | =
B ,,| Driling Method  : Vibracore 12|83
3 = < | Elevation (Feet) : 518 =2
= 2 | 8| Latitude 1 33.2176 2lol &l
= O | €| ¢ |=| Longitude : -115.6115 W1 5|5 | S| Other
= z 5|58 2|2 |35| 3 |Laboratory
o o S|l |Z . — s|8| oo
a o |O]|D|= Material Description > | =S| 3| @ Tests
Silty Sand (SM), gray, saturated, loose
28 [ NP | NP Sieve
1 0.27
Silt (ML), gray, saturated, medium stiff to soft,
organic odor, non-plastic
2— 0.17
ML 57
3 0.18
4] Lean Clay (CL), gray, saturated, soft, organic odor 0.16
5+ CL 0.20( 42 | 26 | 10 Sieve
6 0.21
No recovery below 6.4 feet
7— 0.60
Bottom of boring at 7.5 feet
Water level approximately 2-inches above
surface.
Refusal to vane shear device at 7 feet.
Salton Sea
; Log of VC-24
SCH Project Pg 1 0f 1
Salton Sea, California (Page 1 0f 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 17




O\o —_~
Date © 9/14/2010 =zl _18
U ,,| Drilling Method  : Vibracore 212|183
3| g = < | Elevation (Feet) : 518 =2
"'C‘ : > 3| o E Latitude : 33.2274 215 E >
- | 28| © | £| ¢ |%| Longitude : -115.5999 | 5|5| 8| Other
% g- 3| 3 @ 8 ‘% % 2| 2| & |Laboratory
o |8g| @ |O0|D|= Material Description S| =|3|a| Tests
V) .
Vv // (I;g(t)?lay (CH), gray, saturated, very soft, organic 48 | 65° | 47*|  Siever
/ Full
/ Suite**
% 0.10
% 45
% 0.10
% CH
% 0.12
% 0.11
.... % o
57 % Becoming soft 0.13
No recovery below 5.7 feet
6 0.14
7 - 0.2
Bottom of boring at 7 feet
Water level approximately 1-foot above surface.
Refusal to vane shear device at 7.3 feet.
*Atterberg Limits measurements and sieve
analysis on bulk sample (0.4 - 5.7 feet).
**Full suite of laboratory tests on bulk sample
(0.4 - 5.7 feet).
Salton Sea
- Log of VC-28
SCH Project Pg 1 0f 1
Salton Sea, California (Page 1 0f 1)
Hultgren - Tillis Engineers Project No. 758.01 Plate No. 18




MAJOR DIVISIONS GROUP NAMES

CLEAN GRAVELS WELL GRADED GRAVEL
% GRAVELS WITH LESS THAN 5% FINES
no GP POORLY GRADED GRAVEL
9o MORE THAN 50% OF
o < COARSE FRACTION IS
A9 RETAINSEIEVOEN NO. 4 GM SILTY GRAVEL
= GRAVELS
w © WITH OVER 12% FINES
Z 4 GC CLAYEY GRAVEL
g Z
[ ;
oy CLEAN SANDS SW WELL GRADED SAND
"J,J s WITH LESS THAN 5% FINES
[+ g SANDS SP POORLY GRADED SAND
g 3 50% OR MORE OF
o COARSE FRACTION
W PASSES NO. 4 SIEVE SM SILTY SAND
o) SANDS
= WITH OVER 12% FINES
sC CLAYEY SAND
< ML SILT
u—|) % SILTS AND CLAYS
= o
8 S LIQUID LIMIT LESS THAN 50 CL LEAN CLAY
o 7
3o oL ORGANIC CLAY, ORGANIC SILT
Z9 7
=)}
<3 MH ELASTIC SILT
e
(O] % 7
w S SILTS AND CLAYS CcH / AT OLAY
Z LIQUID LIMIT 50 OR MORE %
L 7
3 OH 7 ORGANIC CLAY, ORGANIC SILT
Z
HIGHLY ORGANIC SOILS Pt PEAT

UNIFIED SOIL CLASSIFICATION SYSTEM- ASTM D 2487

% -SPT AVA - Water Level at Time of Drilling P - Push
A 4 - Water Level after Drilling (with date measured) Perm - Permeability
- Vibracore Consol - Consolidation Sieve - Particle Size Analysis
Gs - Specific Gravity -200 - % Passing No. 200 Sieve
m -3.0inch TxUU - Shear Strength (psf) - Unconsolidated Undrained Triaxial Shear
TxCU - Shear Strength (psf) - Consolidated Undrained Triaxial Shear
]:| - Shelby Tube uc - Compressive Strength (psf) - Unconfined Compression
g - Bag
KEY TO TEST DATA
Salton Sea
SCH Project Soil Classification

Salton Sea, California

Hultgren - Tillis Engineers Project No. 758.01 Plate No. 19




0 Very Soft Soft | Medium Stiff Stiff Boring Nos.
& i
ol ¢ A . o HA-01
]
<& O
L i A ! OHA-02
e ©A A '
me~ 4 e I AHA-04
] ] O ) ]
5 N 1 ] ¢ HA-05
AN TR St = °
I BHA-09
A O ¢ = :
3 I | ®HA-10
% 202 o[s ¢ H m e
= ' mVC-
L
-t — | -
]
a | 5 AVC-16
5 ® 0‘3119 A O : @VC-19
]
A f oVC-20
|
6 o oA ® AVC-21
]

A I oVC-22
]

7 e © ¢ A ! AVC-24
]

: ®\VC-28

8 <

0 250 500 750 1000 1250 1500
Undrained Shear Strength (psf)

Notes:

1. Undrained shear strength was measured using hand held vane shear device (Model:
Geonor H-60) manufactured by Geonor, Inc.

2. Undrained shear strength data shown in the plot above were modified by the Bjerrum's field
vane correction factor (u) in correlation with plastic index (PI).

3. Atterberg limits (LL and Pl) measurements were conducted on selected samples only. Pl's
of soil samples without directly measurements were estimated by soil types accordingly .

4. The Hand Auger (HA) and Vibracore (VC) borings were presented using warm and cold
colors, respectively.

5. Data points falling on the vertical dashed gridline indicate the soil samples have an
undrained shear strength exceeding 1350 psf (65 kPa), the maximum value for the vane
used.

Salton Sea

SCH Project
Salton Sea, California

Vane Shear Results

Hultgren - Tillis Engineers

Project No. 758.01

Plate No. 20




HA-1 HA-2 HA-4

Static Cone Penetrometer Static Cone Penetrometer Static Cone Penetrometer
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Note:
1. Portable Static Cone Penetrometer Salton Sea
(Durham Geo Slope Indicator Model SCH Project Penetrometer Results
S-214). Salton Sea, California
2. Range of penetration resistance ’
i(:::?\lglr;c.i min) shown for 0.5 feet Hultgren - Tillis Engineers Project No. 758.01 Plate No. 21




HA-5

Static Cone Penetrometer

Tip Resistance, tsf

HA-9

Static Cone Penetrometer

Tip Resistance, tsf

HA-10

Static Cone Penetrometer
Tip Resistance, tsf
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Note:
1. Portable Static Cone Penetrometer Salton Sea

(Durham Geo Slope Indicator Model
S-214).

Range of penetration resistance
(max and min) shown for 0.5 feet
intervals.

SCH Project
Salton Sea, California

Penetrometer Results
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Sample Descriptions

Tan Brown Lean Clay (CL)

Olive Gray Fat Clay (CH)

Dark Gray Sandy Lean Clay (CL)

Tan Gray Clayey Silt (CL_ML)

Gray Silt (ML)

Gray Sandy Silt (ML)
Gray Fat Clay (CH)
Gray Fat Clay (CH)
Gray Fat Clay (CH)
Gray Silty Sand (SM)

Gray Lean Clay (CL)

Moisture Content (%)

0 10 20 30 40 50 60 70
Boring Nos. (Depth in feet)
HA-2 (1.5 - 3.0) G X
HA-5 (1.5 - 2.5) G %0
HA-9 (1.5 - 3.0) C——@ X
HA-10 (0.0 - 1.5) c—&
VC-6 (0.0 - 1.3) Non-Plastic X
VC-19 (0.0 - 0.9) Non-Plastic X
VC-19 (3.5-6.2) G % ®
VC-21 (2.1-4.8) G %0
VC-22 (1.3 -4.0) G % ®
VC-24 (0.0 - 1.1) Non-Plastic b 4
VC-24 (3.7 - 6.4) C—@ b 4
/

—*%—0®

T

Salton Sea
SCH Project
Salton Sea, California

Optimum Moisture Content Range |

In-Situ Moisture Contents
Relative to Atterberg Limts
Sea Sediments

In-Situ Moisture Content

Hultgren - Tillis Engineers

Project No. 758.01
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Compaction Test Results
(Saturation Curves Assume Specific Gravity = 2.65)

Salton Sea, California
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Salton Sea
SCH Project Compaction Test Results
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Ultimate Settlement (feet)

4.0

3.5
—_—12
©
3.0 g
[%2)
)]
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—0—38 k)
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Q
2.0 g_
—A—6 8
©
1.5 ?
—=—4 (0]
c
X
(@]
/ =
1.0 ——2
]
0.5 1 -== Net 8 Feet
' -
' High
]
)
0.0
0 2 4 6 8 10 12
Fill Thickness (feet)
Notes:

1. Analyses based on uniform thickness fills placed on top of normally consolidated
compressible soils with a thickness varying from 2 to 12 feet.

2. Analyses assume the ground water table at the top of compressible sails.

3. Analyses assume compressible soils with a coefficient of compressibility (Cc.) of 0.3 and
an unit weight of 100 pcf, and fills with an unit weight of 110 pcf.

4. "Net 8 Feet High" line indicates the thickness of fill needed for final berm to be eight feet
above original grade after settlement is complete.

Salton Sea
SCH Project Ultimate Settlement vs Fill Thickness
Salton Sea, California

Hultgren - Tillis Engineers Project No. 758.01 Plate No. 25
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Key
10H:1V indicates slope.
(4) indicates soft foundation
soil thickness of 4 feet.
1.5 h
—A—10H:1V(4)
2
= —m-10H:1V(8)
n
s 1.0
5 \
g Al —e—10H:1V(12)
(s
—A—5H:1V(4)
0.5
—=-5H:1V (8) & (12)
——3H:1V (4), (8) & (12)
0.0
2 4 6 8 10 12
Fill Thickness (feet)
Notes:

1. Factor of Safety represents the Immediately-After-Construction condition.

2. Analyses assume uniform slopes (3H:1V, 5H:1V and 10H:1V) with a maximum slope height
varying form 2 to 12 feet, constructed on top of soft foundation soils of 4, 8, and 12 feet in
thickness.

3. Analyses assume an undrained strength (Su) of 100 psf at top of the foundation soils and

increase 10 psf per foot of depth. Strength Profile (foundation soils): Su = 100+10D (psf).

Analyses assume an undrained strength of 100 (psf) of fill.

Analyses assume the ground water table at the top of the foundation soils.

o s

Salton Sea
SCH Project
Salton Sea, California

Factor of Safety vs Fill Thickness
Su =100 + 10 D (psf)
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Key

10H:1V indicates slope.
(4) indicates soft foundation
soil thickness of 4 feet.

N\

i \ i

Factor of Safety
N
o

—A—10H:1V(4)

—m—10H:1V(8)

—e—10H:1V(12)

»
——5H:1V(4)
\
—=-5H:1V(8)
1.5 —e—5H:1V(12)
——3H:1V(4)
—-3H:1V (8) & (12)
1.0
2 4 6 8 10 12
Fill Thickness (feet)
Notes:

1. Factor of Safety represents the Immediately-After-Construction condition.

2. Analyses assume uniform slopes (3H:1V, 5H:1V and 10H:1V) with a maximum slope height
varying form 2 to 12 feet, constructed on top of soft foundation soils of 4, 8, and 12 feet in

thickness.

3. Analyses assume an undrained strength (Su) of 200 psf at top of the foundation soils and
increase 10 psf per foot of depth. Strength Profile (foundation soils): Su = 200+10D (psf).

o s

Analyses assume an undrained strength of 200 (psf) of fill.
Analyses assume the ground water table at the top of the foundation soils.

Salton Sea
SCH Project
Salton Sea, California

Factor of Safety vs Fill Thickness
Su =200 + 10 D (psf)

Hultgren - Tillis Engineers

Project No. 758.01

Plate No. 27




APPENDIX A

Laboratory Test Results
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Plate A-1

Summary of Laboratory Test Results Table A-1
in-situ | Soil Fines Atterberg Limits Compactior(l)(pstitrz:\]zi:]) Compactiogrﬂ\i/lnc::ir.])1 Anion Fracton Cation Double Birole Tect
E”lc\)lrmg o Hnifled 5o C_Ia:_ssmcanon/ Mol Passmg No- Organic Max I?ry Moisture Max I?ry Moisture | Bromide Chloride Nitrate  Nitrite | Calcium Magnesium Potassium Sodium Hy_dromgter Crumb Test (Grade) Dispersive
0. (ft.) Description Content | 200 Sieve | LL PL PI Content (%) | Density Density Dispersion o
o o Content Content | (mg/kg) (mg/kg) (mag/kg) (mg/kg) | (mg/kg)  (mg/kg) (mg/kg)  (mg/kg) o Classification
(%) (%) (pcf) %) (pcf) %) (%)

HA-1 | 0.0 - 1.5 |Olive Gray Fat Clay (CH) 45 94
HA-1 [ 1.5 - 3.0 |Olive Gray Fat Clay (CH) 65 91
HA-1 | 3.0 - 3.6 |Gray Lean Clay (CL) 35
HA-1 [ 3.6 - 5.0 |Reddish Brown Lean Clay (CL) 22 97 42 15 27
HA-1 [ 0.0 - 3.6 |Bulk Sample 89 63 19 44 | Non-Organic 94 15 113 13 ND 29000 ND ND 62000 11000 5900 18000 11 1 - Nondispersive D1 - Dispersive
HA-2 [ 0.0 - 1.5 |Tan Brown Lean Clay (CL) 31
HA-2 | 1.5 - 3.0 |Tan Brown Lean Clay (CL) 45 99 43 19 24
HA-2 [ 3.0 - 4.0 |Dark Gray Lean Clay (CL) 54
HA-2 | 4.0 - 4.3 |Reddish Brown Silt (ML) 41
HA-4 [ 0.0 - 2.0 |Olive Brown Silt (ML) 29
HA-4 | 2.0 - 3.5 |Gray Lean Clay (CL) 33 85
HA-4 [ 3.5 - 5.3 |Dark Gray Fat Clay (CH) 46 93
HA-4 | 5.3 - 7.0 |Dark Gray Fat Clay (CH) 47
HA-4 [ 0.0 - 5.3 |Bulk Sample 75 56 20 36 | Non-Organic 107 14 119 11 ND 12000 ND ND 48000 9000 3700 8500 17 2 - Intermediate D1 - Dispersive
HA-5 | 0.0 - 1.5 |Olive Gray Fat Clay (CH) 44
HA-5 [ 1.5 - 2.5 |Olive Gray Fat Clay (CH) 49 94 52 24 28
HA-5 [ 2.5 - 4.0 |Dark Gray Fat Clay (CH) 55
HA-5 [ 4.0 - 4.9 |Gray Fat Clay (CH) 49
HA-5 | 4.9 - 5.3 |Dark Gray Sandy Fat Clay (CH) 20 72
HA-9 [ 0.0-1.5|Tan & Gray Lean Clay (CL) 44
HA-9 [ 1.5 - 3.0 |Dark Gray Sandy Lean Clay (CL) 44 62 31 16 15
HA-9 [ 3.0 - 4.0 |Gray Clayey Sand (SC) 29
HA-9 [ 4.0 - 4.5 |Gray Lean Clay (CL) 33
HA-9 [ 4.5 - 4.8 |Reddish Brown Lean Clay (CL) 31
HA-10[ 0.0 - 1.5 |Tan & Gray Clayey Silt (CL-ML) 25 78 25 20 5
HA-10( 1.5 - 3.0 |Tan Clayey Sand (SC) 21 42
HA-10| 3.0 - 4.0 |Tan Sandy Lean Clay (CL) 34
HA-10{ 4.0 - 5.0 |Reddish Brown Lean Clay (CL) 31
VC-6 | 0.0 - 1.3 |Gray Silt (ML) 69 83 NV | NP | NP
VC-11| 0.0 - 0.8 [Gray Fat Clay (CH) 31
VC-11] 0.8 - 3.6 |Gray Fat Clay (CH) 56
VC-11{ 0.0 - 3.6 |Bulk Sample 90 68 21 47 | Non-Organic ND 5,500 ND ND 41,000 8,000 3,700 6,400 61 3 - Dispersive D2 - Dispersive
VC-16| 0.0 - 1.3 |Gray Fat Clay (CH) 43
VC-16| 1.3 - 3.9 |Gray Fat Clay (CH) & Reddish

Brown Lean Clay (CL) 52
VC-16{ 0.0 - 3.9 |Bulk Sample 95 66 20 46 | Non-Organic ND 6,900 ND ND 36,000 7,500 3,500 6,700 9 2 - Intermediate D1 - Dispersive
VC-19| 0.0 - 0.9 [Gray Sandy Silt (ML) 44 64 NV | NP NP
VC-19( 0.9 - 3.5 |Gray Silt (ML) 34
VC-19]| 3.5 - 6.2 |Gray Fat Clay (CH) 38 93 58 21 37
VC-20| 0.0 - 2.0 [Gray Fat Clay (CH) 29
VC-20]| 2.0 - 4.7 |Gray Fat Clay (CH) 39
VC-20] 0.0 - 4.7 [Bulk Sample 89 67 18 49 Non-Organic ND 4,600 ND ND 40,000 7,600 2,000 4,600 13 1 - Nondispersive D2 - Dispersive
VC-21] 0.0 - 2.1 |Gray Fat Clay (CH) 56
VC-21]| 2.1 - 4.8 |Gray Fat Clay (CH) 53 98 57 19 38
VC-22] 0.0 - 1.3 |Gray Silty Sand (SM) 33
VC-22]| 1.3 - 4.0 |Gray Fat Clay (CH) 32 75 60 19 41
VC-24] 0.0 - 1.1 |Gray Silty Sand (SM) 28 40 NV | NP NP
VC-24| 1.1 - 3.7 [Gray Silt (ML) 57
VC-24| 3.7 - 6.4 |Gray Lean Clay (CL) 42 89 26 16 10
VC-28] 0.0 - 0.4 |Gray Fat Clay (CH) 48
VC-28( 0.4 - 3.0 |Gray Fat Clay (CH) 45
VC-28]| 3.0 - 5.7 |Gray Fat Clay (CH) 64
VVC-28| 0.4 - 5.7 |Bulk Sample 98 65 18 47 | Non-Organic ND 8,600 ND ND 48,000 7,900 3,400 8,400 9 1 - Nondispersive D2 - Dispersive

Note:

1. "Bulk Sample" indicates that Isample was recovered over a wide depth interval. Several additional hand auger
borings were drilled immediately adjacent to the logged boring to recover a large quantity of soil for testing. The

depth interval is noted.

2. "Composite sample" indicates that a sample that extends more than one 2.7-feet section of vibracore tubing. The

depth interval is noted.

3. Abbreviations - NV: No Value, NP: Non Plastic, ND: Not Detected.



Plate A-2

Tests on Individual Samples



Plate A-3

DENSITY MOISTURE

PROJECT Huitgren - Tillis Engineers ( Salton Sea) DATE 10/6/2010

PROJECT NUMBER 60 TECHNICIAN 997

BORING NO. HA-1 HA-2 HA-4

DEPTH, ft 0-1.5 1.5-3 3-3.6 3.6-5 0-1.5 1.5-3 3-4 4-4.3 0-2 2-3.5
SAMPLE NO.

LENGTH (IN.)

TOTAL WT. (g}

WET WT. {9) 423.1 357.9 400.2 454 .4 4211 4656 | 4323 406.9 609.7 | 609.4
DRY WT. 291.4 216.7 297 .6 371.7 3226 3206 | 2817 289.6 473.4 | 4574
WET DENSITY

% MOISTURE 45.2 65.2 34.5 22.2 30.5 45.2 53.5 40.5 28.8 33.2
DRY DENSITY
HBORING NO. HA-4 HA-5 HA-9

DEPTH, ft 3.5-6.3 5.3-7 0-1.5 1.5-2.6 2.5-4 4-49 | 4953 0-1.5 1.5-3 3-4
SAMPLE NOC.

LENGTH (IN.}

TOTAL WT. (g}

WET WT. (g) 522.2 4377 465.3 599.2 443 410.4 519.3 550.6 441.7 585.9
DRY WT, 3567 .1 298.3 316.3 401.1 285.8 276.4 433.6 383.6 306.4 453.2
WET DENSITY

% MOISTURE 46.2 46.7 43.9 49.4 55.0 48.5 19.8 43,5 44.2 29.3
DRY DENSITY




Plate A-4

DENSITY MOISTURE
PROJECT Hultgren - Tillis Engineers { Salton Sea) DATE 10/5/2010
PROJECT NUMBER 60 TECHNICIAN 997
BORING NO. HA-9 HA-10 VG-6C | VC-11B | VC-11C| VC-16B
DEPTH, ft 4-4.5 4.5-4.8 0-1.6 1.5-3 3-4 4-5 0-1.3 0-08 |0836]| 0-1.3
SAMPLE NO.
LENGTH (IN.)
TOTAL WT. (g)
WET WT. (g} 518.9 252.4 578.9 583.5 557.8 562.2 4422 288.8 471.4 480.9
DRY WT. 389.6 192.2 461.7 483.1 416.5 4304 | 2624 220.9 3029 | 336.6
WET DENSITY
% MOISTURE 33.2 313 25.4 20.8 33.9 30.6 68.5 30.7 55.6 42.9
** 14/1.5 | 8.5/0.5 33/0 13/0.5
o Length of Solid column/Length of Water Column, Respectively, IN
BORING NO. VC-16C | VC-19A | VC-19B | VC-19C | VC-20B | VC-20C | VC-21B1 VC-21C | VC-22B | VC-22C
DEPTH, ft 1.3-3.9 0-0.9 0.8-3.5 | 3.5-6.2 0-2 2-4.7 0-2.1 2.1-4.8 0-1.3 1.3-4
SAMPLE NO.
LENGTH (IN.)
TOTAL WT. (g)
WET WT. {g) 3456 220 496.3 325.9 481.7 317.8 | 5239 439.8 336.6_| 4821
DRY WT, 227.4 153.2 370.1 235.9 374.2 228.7 336.5 288.4 253.3 365.6
WET DENSITY
% MOISTURE 52.0 43.6 34.1 38.2 28.7 39.0 55.7 52.5 32.9 31.9
- 33/0 7.5/0.5 32.0 330 21.511.0 33/0 21/2 33/0 8.5/0 31/0.5

*k

Length of Solid column/Length of

Water Column, Respectively, IN




Plate A-5

DENSITY MOISTURE

PROJECT Hultgren - Tillis Engineers { Salton Sea) DATE 10/5/2010

PRCJECT NUMBER TECHNICIAN 997

“BORING NO. VC-24A | VC-24B | VC-24C | VC-28A | VC-28B | VC-28C

DEPTH, ft 0-1.1 1.1-37 | 3764 0-0.4 0.4-3 3-6.7

SAMPLE NO.

LENGTH (IN.)

TOTAL WT. (g}

WET WT. (9) 342.7 440 444.7 306.7 488.6 335.9

DRY WT, 266.9 280.9 3124 207.3 337.9 205.5

WET DENSITY

% MOISTURE 28.4 56.6 42.3 47.9 44.6 63.5

* 10/1 3110 3210 3/6 3210 28.5/0
o Length of Solid column/Length of Water Column, Respectively, IN

HBORING NO.

DEPTH, ft

SAMPLE NO.

LENGTH (IM.)

TOTAL WT. (g)

WET WT. (g}

DRY WT. iﬁi

WET DENSITY

% MOISTURE

DRY DENSITY




Plate A-6

PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 1.5 4.9 63.1 30.5
SIEVE PERGENT SPEC,” PASS? Material Description
SIZE FINER PERCENT {(X=NO}
#10 100.0
#16 99.9
R ,
. Atterberg Limits
#100 96.2 = = =
#200 93.6 PL LL P
Coefficients
Dgs= 0.0540 Dgo= 0.0241 D5g= 0.0091
D30= 0.0049 D15= 0.0025 D1p= 0.0021
Cy= 11.25 Ce= 0.46
Classification
UsSCs= AASHTO=
Remarks
F.M.=0.07
* (no specification provided)
Sample No.: HA-1 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 0-1.5 Feet

Moore Twining Associates, inc.

Fresno, CA

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Project No: 60 Figure




Plate A-7

PERCENT FINER

Particle Size Distribution Report
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0.0 0.0 0.0 0.0 3.1 6.1 59.9 30.9
SIEVE PERCENT SPEC.” PASS? Material Description
SiZE FINER PERCENT | (X=NO)
#10 100.0
#16 160.0
o ;
. Atterberg Limits
#100 94.9 = = =
#200 90.8 PL LL Pl
Coeffticients
Dgs= 0.0532 Dgp= 0.0083 Dyo= 0.0067
D§8= 0.0049 D15= 0.0033 Dig= 0.0021
Cy= 4.02 Co= 1.4l
Classification
USCs= AASHTO=
Remarks
FM=0.11
h {(no specification provided)
Sample No.: HA-1 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 1.5-3 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project: Salton Sea

Project No: 60

Client: Hultgren - Tillis Engineers

Figure




Plate A-8

Particle Size Distribution Report
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% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 3.2 49.5 474
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT {X=NQ}
#30 100.0
#50 99.9
#100 99.6
#200 96.9 Atterberg Limits
PL= LL= Pi=
Coefficients
Dgs= 0.0551 Dgo= 0.0109 D5n= 0.0063
Dag= D15= D1o=
Cu= CC=
Classification
uscs= AASHTO=
Remarks
F.M=0.00
¥ (no specification provided)
Sample No.: HA-1 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 3.5-5 Feet

Moore Twining Associates, Inc.

Fresno, CA

Client: Hultgren - Tillis Engineers
Project: Salion Sea

Project No: G0

Figure




Plate A-9

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS, FINE CRS, MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.7 52.6 46.7
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NQO}
#50 100.0
#100 99.8
#200 99.3
Atterberg Limits
PL= 19 LL= 43 Pl= 24
Coefficients
Dgs= 0.0485 Dgo= 0.0087 Dgo= 0.0057
Dzp= 0.0013 Dqg= D1p=
Cy= Cg=
Classification
USCSs= AASHTO=
Remarks
F.M.=0.00
™ (no specification provided)
Sample No.: HA-2 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 1.5-3 Feet
_— . Client: Hultgren - Tillis Engi
Moore Twining Associates, Inc. uneten - LTS Bhglneers
Project: Salton Sea
Fresno, CA Project No: 60 Figure




Plate A-10

Particle Size Distribution Report
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0.0 0.0 0.0 0.0 6.7 74.2 16.2
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO)
#10 100.0
#16 100.0
| ,
. Atterberg Limits
#100 98.4 = - -
#200 93.4 PL= LL= PI=
Coefficients
Das= 0.0652 Dgo= 0.0465 Dgg= 0.0374
D3p= 0.0078 D{5= 0.0027 D?8=
Cy= Ce=
Classification
USCSs= AASHTO=
Remarks
F.M.=0.02
" (no specification provided)
Sample No.: HA-4 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 3.5-5,3 Feet
- . Client: Hultgren - Tillis Engi
Moore Twining Associates, Inc. gl - THHS Ehgiieers
Project: Salton Sea
Fresno, CA Project No: 60 Figure




Plate A-11

Particle Size Distribution Report
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% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.4 14.8 60.3 24.5
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO)
#10 100.0
#16 99.9
B
. Atterberg Limits
#100 99.] PL= Lo Pl=
#200 84.8
Cocefticients
Dgs= 0.0753 Dgp= 0.0505 Dgp= 0.0412
Dap= 0.0105 Dq5= 0.0020 Dip=
u= Ce=
Classification
USCS= AASHTO=
Remarks
E.M.=0.02
* (no specification provided)
Sample No.: HA-4 Source of Sample: Date: 10/12/10

Location:

Elev./Depth: 2-3.5 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project: Salton Sea

Project No: 60

Client: Hultgren - Tillis Engincers

Figure




Plate A-12

PERCENT FINER

Particle Size Distribution Report
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9

% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.0 8.0 309 28.7 324

SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO)

#10 100.0

#16 97.2

|
. Atterberg Limits

#100 74.1 = = =

4900 611 PL= 16 LL= 31 Pl= 15

Coefficients
Dgs= 0.250 Dgo= 0.0697 Dgo= 0.0265
Dap= 0.0036 Dqg= D1g=
u= CC=

Classification
UsCs= AASHTO=

Remarks
F.M.=0.47

* (no specification provided)

Sample No.: HA-9 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 1.5-3 Feet

Client: Hultgren - Tillis Engineers

Moore Twining Associates, Inc. Project: Salton Sea

Fresno, CA Project No: 60 Figure




Plate A-13

PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.5 5.2 85.6 8.7
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT {X=NO)
#30 100.0
#50 98.7
#100 96.6
#200 94.3 Atterberg Limits
PL= 24 LL= 52 Pl= 28
Coefficients
Dag= 0.0436 Dga= 0.0256 Dg5o= 0.0131
Dag= 0.0098 D95= 0.0079 D1p= 0.0064
Cy= 4.02 Co= 0.59
Classification
UsCSs= AASHTO=
Remarks
F.M.=0.05
¥ (no specification provided)
Sample No.: HA-5 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 1.5-2.5 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project No:

60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-14

PERCENT FINER

Particle Size Distribution Report
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% COBBLES CRS, FINE CRS. MEDIUM FINE SILT CLAY
379 33.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO)
#50 99.3
#100 77.7
#200 71.7
Atterberg Limits
PL= LL= Pl=
Coefficients
Dgr= 0.198 Dgp= 0.0183 Dgo= 0.0077
Dag= 0.0043 Dqg= 0.0021 Dqg= 0.0015
Cy= 1233 Cg= 0.67
Classification
USCS= AASHTO=
Remarks
F.M =023
" (no specification provided)
Sample No.: HA-5 Source of Sample: Date: 10/12/10
Location: Elev./Depth: 4.9-5.3 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project No: 60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-15
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.4 212 63.0 154
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO)
#10 100.0
#16 100.0
| |
. Atterberg Limits
#100 95.9 = = =
#1200 784 PL= 20 LL= 25 Pl= 5
Coefficients
Dgs= 0.0841 Dgg= 0.0597 Dgo= 0.0530
Dz0= 0.0205 D15= 0.0045 Dqp= 0.0023
Cy= 25.70 Cc= 3.03
Classification
USCS= AASHTO=
Remarks
F.M.=0.05
¥ (no specification provided)
Sample No,: HA-10 Source of Sample: Date: 10/13/10
Location: Elev./Depth: 0-1.5 Feet
. . . Client: Hult - Tillis Engi
Moore Twining Associates, Inc. o eren - TS Engmeets
Project: Salton Sea
Fresno, CA Project No: 60 Figure




Plate A-16

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 4.7 53.1 27.0 152
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT {X=NO)
#10 100.0
#16 99.7
#30 97.5
#?(5)8 ?’%‘% Atterberg Limits
#200 422 PL= LL= PI=
Coefficients
Das= 0.220 Dgo= 0.114 Dsp= 0.0919
Dag= 0.0412 Dq5= 0.0048 D1g= 0.0013
Cy= 87.63 Cc= 1146
Classification
USCS= AASHTO=
Remarks
F.M=0.39
h (no specification provided)
Sample No.: HA-10 Source of Sample: Date: 12/13/10
Location: Elev./Depth: 1.3-3 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project: Salton Sea

Project No: 60

Client: Hultgren - Tillis Engineers

Figure




Plate A-17

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
*% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 17.3 44.1 38.5
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO}
#10 100.0
#16 100.0
| g
. Atterberg Limits
#100 95.7 o = -
#200 826 PL= NP LL= NV Pl= NP
Coefficients
Dgs= 0.0801 Dgo= 0.0452 Dgn= 0.0111
D3p= Dy5= D10=
Cy= Cc=
Classification
USCS= AASHTO=
Remarks
F.M.=0.05
¥ (no specification provided)
Sample No.: V(C-6C Source of Sample: Date: 10/13/10
Location: Elev./Depth: 0-1.3 Feet

Client: Hultgren - Tillis Engineers

Moore Twining Associates, Inc. Projoct: Salton Sea

Fresno, CA

Project No: 60 Figure




Plate A-18

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 6.9 34.4 58.5
SIEVE PERCENT SPEC.* PASS? Material Descr]nt]on
SIZE FINER PERCENT (X=NO)
#10 100.0
#16 100.¢
B E,
: Atterberg Limits
#100 99.4 = = =
#200 929 PL= 21 LL= 58 Pl= 37
Coefficients
Dgs= 0.0564 Dgo= 0.0053 Dsg= 0.0030
D3g= D1s5= D1p=
Cu:: CC=
Classification
USCs= AASHTO=
Remarks
EM.=0.01
* (no specification provided)
Sample No.: VC-19C Source of Sample: Date: 10/14/10
Location: Elev./Depth: 3.5-6.2 Feet
. . Client: Hultgren - Tillis Engi
Moore Twining Associates, Inc. ren - TS Bhpineets
Project: Salion Sea
Fresno, CA Project No: 60 Figure




Plate A-19

PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 35.7 46.5 17.6
SIEVE PERCENT SPEC.* PASS? Material Descrintion
SIZE FINER PERCENT (X=NO)
##10 100,0
#16 997
g%
. Atterberg Limits
#100 88.9 = = -
#300 64.1 PL= NP LL= NV Pl= NP
Coefficients
Dgs= 0.128 Dgo= 0.0696 D50= 0.0584
D3g= 0.0202 D45= 0.0028 Dig=
Classification
USCS= AASHTO=
Remarks
EM.=0.13
* (no specification provided)
Sample No.: VC-19A Source of Sample: Date: 10/14/10
Location: Elev./Depth: 0-0.9 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project No: 60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-20

PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o %% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.3 1.5 60.1 38.1
SIEVE PERCENT SPEC.* PASS? Material Descr[pt]on
SIZE FINER PERCENT {X=NO)
#10 100.0
#16 99,9
| b
. Atterberg Limits
#100 99.0 = = =
%200 982 PL= 19 LL= 57 Pl= 38
Coefficients
Dgs= 0.0512 Dgp= 0.0188 Dgo= 0.0106
D3p= 0.0032 D15= 0.0020 Dqp= 0.0013
Cy= 14.06 Ce= 040
Classification
USCS= AASHTO=
Remarks
F.M.=0.02

" {no specification provided}

Location:

Sample No.: VC-21C

Source of Sample:

Date: 10/14/10
Elev./Depth: 2.1-4.8 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project: Salton Sca

Project No: 60

Client: Hultgren - Tillis Engineers

Figure




Plate A-21

PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.5 24.6 53.2 21.7
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT {X=NO)
#10 100.0
#16 99.9
A
. Atterberg Limits
#100 97.2 = — -
#200 740 PL= 19 LL= 60 Pl= 41
Coefficients
Dgg= 0.0896 Dgg= 0.0619 Dg5g= 0.0545
Dap= 0.0126 D1g5= D?8=
Cy= Ce=
Classification
USCS= AASHTO=
Remarks
F.M.=0.04
" (no specification provided)
Sample No.: VC-22C Source of Sample: Date: 10/14/10
Location: Elev./Depth: 1.3-4 Feet

Moore Twining Associates, Inc.

Fresno

, CA

Project No: 60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-22

PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS, MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 1.7 9.3 50.1 38.9
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) '
#10 100.0
#16 99.8
#30 99.1
#?88 ggg Atterberg Limits
4900 890 PL= 16 LL= 26 Pl= 10
Coefficients
Dgs= 0.0650 Dgg= 0.0134 D5g= 0.0080
Dag= 0.0021 Dqg= Dqg=
Cy= Cc=
USCSs= AASHTO=
Remarks
F.M.=0.10
¥ (no specification provided)
Sample No.: VC-24C Source of Sample: Date: 10/14/10
Location: Elev./Depth: 3.7-6.4 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project No: 60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-23

Moore Twining Associates, Inc.

Fresno, CA

Project: Salton Sea

Project No: 60

Figure

Particle Size Distribution Report
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS, FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 60.7 26.7 13.6
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO)
#10 100.0
#16 100.0
| ,
. Atterberg Limits
#100 71.2 - - -
H200 403 PL= NP LL= NV Pi= NP
Coefficients
Dg5= 0.199 Dgo= 0.121 Dsp= 0.0979
D30= 0.0231 D45= 0.0061 D?8= 0.0027
Cy= 45.57 Ce= 1.67
Classification
USCs= AASHTO=
Remarks
F.M =031
¥ (no specification provided)
Sample No.: V(C-24A Source of Sample: Date: 10/14/10
Location: Elev./Depth: 0-1.1 Feet
Client: Hultgten - Tillis Engineers




Plate A-24

LIQUID AND PLASTIC LIMITS TEST REPORT
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Plate A-25

LIQUID AND PLASTIC LIMITS TEST REPORT
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Sample No.: HA-2
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Plate A-26

LIQUID AND PLASTIC LIMITS TEST REPORT
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Plate A-27

LIQUID AND PLASTIC LIMITS TEST REPORT
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Plate A-28

LIQUID AND PLASTIC LIMITS TEST REPORT
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Plate A-29

LIQUID AND PLASTIC LIMITS TEST REPORT

60

40—

30—

PLASTICITY INDEX

10—

Dashed line indicates the approximate
upper limit boundary for natural soils

7| — t
| L8MT 1 Wi or OL MH or OH
’ |
I .
10 30 50 70 80 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCcs
® NV NP NP
Project No. 60 Client: Hultgren - Tillis Engineers Remarks:

Project: Salton Sea

® Source:

Sample No.: VC-6C Elev./Depth: 0-1.3 Feet

Moore Twining Associates, Inc.
Fresno, CA

Figure




Plate A-30

LIQUID AND PLASTIC LIMITS TEST REPORT
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Plate A-31

LIQUID AND PLASTIC LIMITS TEST REPORT
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Plate A-32

LIQUID AND PLASTIC LIMITS TEST REPORT
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Plate A-33

LIQUID AND PLASTIC LIMITS TEST REPORT

60

Dashed line indicates the approximate
upper limit boundary for natural soils
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20 _ /AU ¥ A
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/
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| LM WL or OL MH or OH
|
i
10 30 50 70 80 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl Y%<#40 %<#200 USCS
. 60 19 41
Project No. 60 Client: Hultgren - Tillis Engineers Remarks:
Project! Salton Seca *
® Source: Sample No.: VC-22C Elev./Depth: 1.3-4 Feet

Moore Twining Associates, Inc.

Fresno, CA Figure




Plate A-34

LIQUID AND PLASTIC LIMITS TEST REPORT

80
/
/
Dashed line indicates the approximate
upper limit boundary for natural soils
50 Y y
/ "
/ O
4
40— /
s
- / /
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s /
7 /
& y
/
/ & /
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/ ?
/
10—
S £
7 Y
| LSS WL or OL WiH or OH
|
l
70 30 50 70 90 T
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL P %<#40 %<#200 uscs
) NV NP NP
Project No. 60 Client: Hultgren - Tillis Engineers Remarks:
L ]

Project: Salton Sea

® Source:

Sample No.: VC-24A Elev./Depth: 0-1.1 Feet

Moore Twining Associates, Inc.

Fresno, CA

Figure




Plate A-35

LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate
upper limit boundary for natural soils

ao0[— s
A /

PLASTICITY INDEX
S
\
.
.
.

20 -~

- MH or OH
10 50 70 ' 90 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS
® 26 16 10
Project No, 60 Client: Hultgren - Tillis Engineers Remarks:
Project: Salton Sea ¢
® Source: Sample No.: VC-24C Elev./Depth: 3.7-6.4 Feet

Moore Twining Associates, Inc.
Fresno, CA

Figure




Plate A-36

Test on Bulk and Composite Samples



Plate A-37

COMPACTION TEST REPORT
96 Curve No.
04 ) Test Specification:
-....;_____! ASTM D 698-07 Procedure A Standard
5 / Hammer Wt.: 5.5 1b.
g 92 T BV AN Hammer Drop: 12 in.
%‘ / - Number of Layers: three
_g: Blows per Layer: 25
E 00 / Mold Size: 03333 cu.ft.
Test Performed on Material
- Passing No4 Sieve
B Soil Data
88 - NM Sp.G.
, LL Pl
- %>No.4 Y%<#200
86 uscs AASHTO
9 11 13 15 17 21
Water content, %
TESTING DATA
1 2 3 4 5 6
WM+ WS 7.91 7.96 7.62 8.01
WM 4.33 4.33 4.33 4.33
WW + T #1 269.30 262.20 285.20 263.30
WD+ T#1 235,90 225.90 255,40 222.50
TARE #1 0.00 g.00 3.00 0.00
WW + T #2
WD + T #2
TARE #2
MOISTURE 14.2 16.1 11,7 18.3
DRY DENSITY 94,1 93.8 88.4 93.3
TEST RESULTS Material Description

Maximum dry density = 94.4 pcf

Optimum moisture = 14.8 %

Project No. 60
Project: Salton Sea

e Source:

Client: Hultgren - Tillis Engineers

Sample No.: HA-1

Moore Twining Associates, Inc.

Fresno, CA

Remarks:

Figure




Plate A-38

COMPACTION TEST REPORT
LSz I O O TR O O 0 O Curve No.
1125 ZARERN SSTM T SS7A Wi Mk
’/, dis \\ - etho odifie
Bl M A N INNENEN
5 1100 & Hammer Wt.: 10 1b,
=2 : Hammer Drop: 18 in,
;4 \ " A Number of Layers: five
_o;i \ Blows per Layer: 25
g — \ Mold Size: 03333 cu.ft.
A=l -| Test Performed on Material
----- — 3 Passing No.4 Sieve
A
® Soil Data
105.0 NM Sp.G.
LL Pl
- %>No.4 %<#200
102.5 Uscs AASHTO
9 11 13 15 17 19 21
Water content, %
TESTING DATA
1 2 3 4 5 6
WM + WS 8459 8.52 8.61 8.57 8.41
WM 4,33 4,33 4,33 4,33 4.33
WW+T# 506.10 260.70 262.90 253.20 250.00
WD + T #1 431.80 218.90 228.60 224.10 225.20
TARE #1 0.00 0.00 0.00 0.0¢ 3.00
WW + T #2
WD + T #2
TARE #2
MOISTURE 17.2 19.1 15.0 13.0 11.0
PBRY DENSITY 109.0 105.6 111.7 112.6 110.3

TEST RESULTS

Material Description

Maximum dry density = 112.7 pef

Optimum moisture = 13.4 %

Project No. 60
Project: Salton Sea

@ Source:

Clienf: Hultgren - Tillis Engineers

Sample No.: HA-1

Moore Twining Associates, Inc.
Fresno, CA

Remarks:

Figure




Plate A-39

COMPACTION TEST REPORT

Project: Salton Sea

e Source:

Sample No.: HA-4

Moore Twining Associates, Inc.

Fresno, CA

110 Y A I Curve No.
108 Test Specification:
O O e ASTM D 698-07 Procedure A Standard
/ \ H N
- / \ ammer Wt.: 551b,
8 106 7 Hammer Drop: 12 in.
%‘ / N Number of Layers: three
g / B R S Blows per Layer: 25
4 Mold Size: 03333 culft.
& 104 V.l =
o g Test Performed on Material
(/ Passing No.4 Sieve
Soil Data
102 T 1 NM Sp.G.
| LL Pl
'''' %>No.4 %<#200
100 B Uscs AASHTO
7 9 11 13 15 17 19
Water content, %
TESTING DATA
1 2 3 4 5 6
WM+WS| 3.24 8.38 8.09 8.37
WM 4.33 4.33 4.33 4.33
WW+T# 279.90 274.60 273,50 268.40
WD +T#1| 250.20 242.00 249,60 232.60
TARE #1 0.00 0.00 0.00 0.00
WW + T#2
WD + T #2
TARE #2
MOISTURE 11.9 13.5 9.6 15,4
DRY DENSITY 104.9 107.1 103.0 105.0
TEST RESULTS Material Description
Maximum dry density = 107.1 pef
Optimum moisture = 13.6 %
Project No. 60 Client: Hultgren - Tillis Engineers Remarks:

Figure




Plate A-40

COMPACTION TEST REPORT

122 Curve No.
120 Test Specification:
ASTM D 1557-07 Method A Modified
AT
— / \\ Hammer Wt.: 10 1b,
T 118 / ™ :
a M B L 4 ‘\ _____ B Hammer Drop: 18 in,
%‘ Number of Layers: five
§ y Blows per Layer: 25
> Mold Size: .03333 cu fi.
o 116
Test Performed on Material
7/ Passing No.4 Sieve
/
S O T Y O A Soil Data
114 /
NM Sp.G.
LL Pl
| %>No.4 %<#200
112 Uscs AASHTO
5 7 9 11 13 15 17
Water content, %
TESTING DATA
1 2 3 4 5 6
WM+ WS 8.57 8.40 8.74 8.77
WM 4,33 4.33 4.33 4.33
WW + T#1 255,70 274.00 266.10 260.40
WD + T # 234.50 256.00 239.40 229.00
TARE #1 0.00 0.00 0.00 0.00
WW+T#2
WD + T #2
TARE #2
MOISTURE 9.0 7.0 11.2 13.7
DRY DENSITY 116.7 114.1 119.0 117.1
TEST RESULTS Material Description
Maximum dry density = 119.1 pef
Optimum moisture = 11.3 %
Project No. 60 Client: Hultgren - Tillis Engineets Remarks:

Project: Salion Seca

e Source:

Sample No.: HA-4

Moore Twining Associates, Inc.

Fresno, CA

Figure




Plate A-41

PERCENT FINER

Particle Size Distribution Report

$ s g3 fs ez g g §§g § §§§
; T~
90 - Y
80 \ -
70 .......... \
A
60 \
\
1
\
40 ‘\
30 \
20
1\&
10 —
o ; G g1
500 100 10 g 0.1 0.01 0.001
GRAIN SiZE - mm
o % GRAVEL % SAND % FINES
/s COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY.
0.0 0.0 0.0 0.0 2.1 9.0 60.3 28.6
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO)
#10 100.0
#16 99.1
5 g
5 .
Atterberg Limits
#100 94.6 = po -
4200 880 PL= 19 LL= 63 Pl= 44
Coefficlents
Dgs= 0.0643 Dgo= 0.0340 Dso= 0.0241
Dag= 0.0052 D15= 0.0034 Dqg= 0.0023
Cy= 15.00 Ce= 0.35
Clasgification
USCS= AASHTO=
Remarks
EM.=0.11
® {no specification provided)
Sample No.: HA-I Source of Sample; Date: 10/12/10
Location: Elev./Depth:

Fresno, CA

Moore Twining Associates, Inc.

Project No: 60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-42

Particle Size Distribution Report
. . § £ £ £ a o o
&5 &n f3 ws 4 R § 83 8 53 §
100 AT E T HITE neEneEnNE
90 :..75“ ]
80 \
70|~ ‘
o
L 80 :
Z i
= 1 \
Z sol- : ‘
u H
O i \
& a0 : '
a. “.r\&\
30 - - - - H
'
2 \L‘fk).
Te—)
10 [1—+—T1——-HH— e e e
0 : Il Hlh
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
» COBBLES CRS. FINE | GRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.7 24.1 52.2 23.0
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO)
#10 100.0
#16 99.9
oo ;
. Atterberg Limits
#100 98.2 = pan =
4200 75 PL= 20 LL= 356 Pl= 36
Coefficients
Dgs= 0.0889 Dgp= 0.0614 Dso= 0.0538
Dag= 00087  Dyg= Dig=
Cu= Ce=
Classification
USCS= AASHTO=
Remarks
EM.=0.03
¥ {no specification provided)
Sample No.: HA-4 Source of Sample: Date: 10/12/10
Location: Elev./Depth:
. . Client: Hultgren - Tillis Engi
Moore Twining Associates, Inc. opren - TS Epiedts
Project: Salton Sea
Fresno, CA Project No: 60 Figure




Plate A-43

PERCENT FINER

Particle Size Distribution Report
g £ c é c E g g 1 =] ﬁ ﬁ E § 2 g g
ps o noe = 5 8 - i F
100 : : : Tt L ' ; : KC\ ;
' PN
H H i \:
90|~ ——— \
5 \‘ ______
70
60 \
50 e 4
\)‘
N
40 S
\
30 x \\-‘
\;\)
20
10
0 : it A
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 9.9 362 33.7
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT {X=NO}
#10 100.0
#16 99.9
8B ;
: Atterberg Limits
#100 98.6 = - —
4200 200 PL= 21 Ll= 68 Pl= 47
Coefficients
Dgs= 0.0627 Dgg= 0.0311 Dgo= 0.0211
D3g= 00028  Dje= DIg=
CuF Ce=
Classlfication
UsCs= AASHTO=
Remarks
F.M.=0.02
" {no specification provided)
Sample No.: VC-11 (B&C) Source of Sample: Date: 10/13/10
Location: Elev./Depth: 0-3.5 Feet

Moore Twining Associates, Inc.

Fresno, CA

Client: Hultgren - Tillis Engineers

Project: Salton Sea

Project No: 60

Figure




PERCENT FINER

Plate A-44
Particle Size Distribution Report
o i o — — 3t 3k
100 : : NN : : : H:?"‘h\
RN I ”i\
% ; i ~
o \
70 ¢
60 \
N
50 : :
E ; 3
T N
30 o
10 -
0 ! Lol qih
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUN FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 4.7 52.9 42.4
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT {X=NO)
#10 100.0
#16 99.9
|
‘ Atterberg Limits
#100 99.0 = = -
1200 951 PL= 20 LL= 66 Pl= 46
Coefficients
Dgg= 0.0554 Dgo= 0.0126 Dsg= 0.0070
D3p= D1g= D1p=
u= Ce=
Classification
USCSs= AASHTO=
Remarks
F.M=0.02
¥ {no specification provided)
Sample No.: VC-16 (B&C) Source of Sample: Date: 10/14/10
Location: Elev./Depth: 0-3.9 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project No: 60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-45

Particle Size Distribution Report

: : 5 £ R -4 o o o
£ E E% Sy we g N .
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GRAIN SIZE - mm
o GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.4 10.8 58.5 30.3
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO)
#10 100.0
#16 99.9
| ;
. Atterberg Limits
#100 98.0 = - -
#200 888 PL= 18 LL= 67 Pl= 49
Coefficlents
Dgg= 0.0696 Dgo= 0.0463 Dsg= 0.0196
Dzp= 0.0047 Dqg= Dqp=
Cy= Cc=
USCS= AASHTO=
Remarks
F.M.=0.03
¥ (no specification provided)
Sample No.: VC-20 (B&C) Source of Sample: Date: 10/14/10
Location: Elev./Depth: 0-4.7 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project No: 60

Client: Hultgren - Tillis Engineers
Project: Salton Sea

Figure




Plate A-46

PERCENT FINER

Particle Size Distribution Report

. . é £ £ o o o
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDILM FINE SILT CLAY
0.0 0.0 0.0 0.0 2.3 51.6 46.1
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT {X=NO)
#10 100.0
#16 100.0
|
. Atterberg Limits
#100 99.7 = = =
5900 977 PL= 18 LL= 65 Pi= 47
Coefficients
Dgr= 0.0476 Dgo= 0.0087 Dgp= 0.0068
Dag= 0.0022 D15= D1p=
u= Ce=
Classification
USCS= AASHTO=
Remarks
F.M.=0.00
" {no specification provided)
Sampie No.: VC-28 (B&C) Source of Sample: Date: 10/14/10
Location: Elev./Depth: 0.4-5.7 Feet

Moore Twining Associates, Inc.

Fresno, CA

Project: Salton Sea

Project No: 60

Client: Hultgren - Tillis Engineers

Figure




Plate A-47

60

LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 Uscs
] 65 18 47
Project No. 60 Client: Hultgren - Tillis Engineers Remarks:
Project: Salton Sea ® Material is considered Non-Organic
® Source: Sample No.: VC-28 (B&C)Elev./Depth: 0.4-3.7 Feet

Moore Twining Associates, Inc.
Fresno, CA

Figure




Plate A-48

LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 UsCs
L] 67 18 49
Project No. 60 Client: Hultgren - Tillis Engincers Remarks:
Project: Salton Sea ® Material is considered Non-Organic
® Source: Sample No.: VC-20 (B&C)Elev./Depth: 0-4.7 Feet

Moore Twining Associates, Inc.

Fresno, CA Figure




Plate A-49

LIQUID AND PLASTIC LIMITS TEST REPORT
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MATERIAL DESCRIPTION LL PL P Y% <#40 %<#200 UsSCs
) 66 20 46
Project No. 60 Client; Hultgren - Tillis Engineers Remarks:
Project: Salton Sea ® Material is considered Non-Organic
® Source: Sample No.: VC-16 (B&C)Elev./Depth: 0-3.9 Feet

Moore Twining Associates, Inc.

Fresno, CA

Figure




Plate A-50

LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
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LIQUID LiIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 Uscs
* 68 21 47
Project No. 60 Client: Hultgren - Tillis Engineers Remarks:
Project: Salton Sea ® Material is considered Non-Organic
® Source: Sample No.: VC-11 (B&C)Elev./Depth: 0-3.5 Feet

Moore Twining Associates, Inc.
Fresno, CA

Figure




Plate A-51

LIQUID AND PLASTIC LIMITS TEST REPORT
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Project No. 60
Project: Salton Sca
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Clent: Hultgren - Tillis Engineers

Sample No.: HA-4
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Moore Twining Associates, Inc.

Fresno, CA

® Material is considered Non-Organic
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Plate A-52

LIQUID AND PLASTIC LIMITS TEST REPORT
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IMOORE TWINING

JAE SO ATES, PN

California ELAP Certificate #1371

October 22, 2010

Michael Shwiyhat
MTA Materials Division

2527 Fresno St.
Fresno, CA 93721

RE: Salton Sea Project

Plate A-53

2527 Fresno Street
Fresno, CA 93721
(559) 268-7021 Phone
(559) 268-0740 Fax

Work Order #: 0129061

Enclosed are the analytical results for samples received by our laboratory on 09/29/10 . For
your reference, these analyses have been assigned laboratory work order number 0129061

All analyses have been performed according to our laboratory's quality assurance program. All
results are intended to be considered in their entirety, Moore Twining Associates, Inc. (MTA) is
not responsibie for use of less than complete reports. Results apply only to samples analyzed.

If you have any questions, please feel free to contact us at the number listed above.

Sincerely,

Moore Twining Associates, Inc.

,;ww—ww 7517;" Aé

Allen Glover
Director of Analytical Chemistry




Plate A-54

2527 Fresno Street
Fresno, CA 93721
(559) 268-7021 Phone
(559) 268-0740 Fax

California ELAP Certificate # 1371

MTA Materials Division Project: Salton Sea Project
2527 Fresno St, Project Number: Salton Sea Project Reported:
Fresno CA, 93721 Project Manager: Michael Shwiyhat 10/22/10

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Pate Sampled Date Received
HAT Buik Comp. 0129061-01 Soil 09/29/10 00:00 09/29/10 15:22
HA4 Bulk Comp, 0129061-02 Soil 09/29/10 00:00 09/29/10 15:22
VC I (B+C) 0129061-03 Seil 09/29/10 00:00 09/29/10 15:22
VC 16 (B+C) 0129061-04 Sail 09/29/10 00:00 09/29/10 15:22
VC 20 (B+C) 012906105 Soil 09/29/10 00:00 09/29/10 15:22
VC 28 (B+(C) 0129061-06 Soil 09/29/10 00:00 09/29/10 15:22
Moore Twining Associates, Inc. The results in this report apply fo the samples analyzed in accordance with the chain af

Allen Gl over, Director of A naly tical Chemistry custody document. This analytical report must be reproduced in its entirety.

Jim Brownfield, Quality Assurance Manager Page 1 of 7




California ELAP Certificate # 1371

Plate A-55

2527 Fresno Street

MOORE TWINING Fresno, CA 93721

ASEOQCIATES ITNC. (559) 268-7021 Phone

(559) 268-0740 Fax

MTA Materials Division

Project: Salton Sca Project

2527 Fresno St. Project Number: Salton Sea Project Reported:
Fresno CA, 93721 Project Manager: Michael Shwiyhat 10/22/10
HA1 Bulk Comp.
0129061-01 (Soil) Sampled:09/29/10 00:00
Reporting
Analyte Resuit Limit Units Dilution  Batch Prepared  Analyzed Method Notes

Inovganics
Bromide ND 4000 mg/kg 2000 TOJIZIO  10/19/10  10/20/10 EPA 300.0
Chloride 29000 4000 mg/kg 2000 TOJI910  10719/10  10/20/10 EPA 300.0
LOI (% Organic Matter) 23 010 % I TOINI23 1110 10713/10 ASTM D2974
Nitrate as NO3 ND 4000 mg/kg 2000 TOIT9I0  10/19/10  10/20/10 EPA 300.0
Nitrite as NO2 ND 2000 mg/kg 2000 TOJI910  10/19/10  10/20/10 EPA 300.0
Metals - Totals
Calecium 62000 50 mglkg 5 TOJO5S14  10/05/10  10/12/10 EPA 6010B
Magnesium 11000 10 mg/kg 1 TOIOS14  10/05/10  10/0%/10 EPA 6010B
Potassium 5900 500 mg/kg 5 TOJO514  10/05/10  10/i2/10 EPA 6010B
Sodium 18000 200 mg/lkg 56 T0JOS14 10/05/10  10/12/10 EPA G6O10B

Moore Twining Associates, Inc,

The results in this report apply to the samples analyzed in accordance with the chain of

Allen Glover, Director of Analytical Chermis try custody document. This analvtical report must be reproduced in its entirety.
Jim Brownfield, Quality Assurance Manager Page 2 of 7




Cualifornia ELAP Certificate # 1371

Plate A-56

2527 Fresno Street

HJMOORE TWINING Fresno, CA 93721

AT S OQOTATES, N8O, (559) 268-7021 Phone

(559) 268-0740 Fax

MTA Materials Division Project; Salton Sea Project

2527 Fresno St, Project Number: Salton Sea Project Reported:

Fresno CA, 93721 Project Manager: Michael Shwiyhat 10/22/10

HA4 Bulk Comp.
0I29061-02 (Soil) Sampled:09/29/10 00:00
Reporting

Analyte Result Limit Units Dilution  Batch Prepared  Analyzed Method Notes
Inorganics
Bromide ND 2000 mg/kg 1000 TOJI9L0  10/19/10  FO/20/10 EPA 3000
Chloride 12000 2000 mg'kg 1000 TOJ210  10/19/10  10/20/10 EPA 300.0
LOI (% Organic Matter) 0.80 0.10 % l TOJ1123  10/11/10 10/13/10 ASTM D2974
Nitrate as NO3 ND 2000 mg/kg 1000 TOJ1910  10/19/10  10/20/10 EPA 300.0
Nitrite as NO2 ND 1000 mg/kg 1000 TOJI910  MOA19/10  10/20/10 EPA 3000
Metals - Totals
Calcium 48000 50 mg/kg 5 TOJOS14  10/05/10  10/12/10 EPA 6010B
Magnesium 2000 10 mg/kg 1 TOJOS14  10/05/10  10/09/10 EPA 60108
Potassium 3700 500 mg'kg 5 TOJOS14  10/05/10  10/12/10 EPA 6010B
Sodinm 8500 80 mgfkg 20 TOJOS14  10/05/10  10/12/10 EPA 6010B

Moore Twining Associates, Inc.
Allen Glover, Director of Analytical Chemistry

The results in this report apply to the samples analyzed in accordance with the chain of
custady document. This analytical report must be reproduced in ifs entirely.

Jim Brownfield, Quality Assurance Manager Page 3 of 7




Plate A-57

i 2527 Fresno Strect
MOORE TWINING Fresno, CA 93721
ASSODCIATEES N (559) 268-7021 Phone

(559) 268-0740 Fax
Culifornia ELAP Certificate # 1371

MTA Materials Division Project: Salton Sca Project
2527 Fresno St, Project Number: Salton Sea Project Reported:
Fresno CA, 93721 Project Manager: Michael Shwiyhat 10/22/10
VC 11 (B+C)
0129061-03 {Soil) Sampled:09/29/10 00:00
Reporting
Analyte Result Limit Units Dilution  Batch Prepared  Analyzed Method Notes
Inorganics
Bromide ND 1000 mg/kg 500 TOIS1O0  10/19/10  10/20/10 EPA 300.0
Chloride 5500 1000 mg'kg 500 TOJN9EO  10/19/10  10/20/10 EPA 300.0
Nitrate as NO3 ND 1000 mg/kg 500 TONIOLO  10/19/10  (0/20/10 EPA 300.0
Nitrite as NO2 ND 500 mglkg 500 CTOJI9I0  10/K9/10  10/20/10 EPA 300.0
Metals - Totals
Calcium 410600 50 mg/kg 5 TGJOS514  10/05/10  10/12/10 EPA 60103
Magnesium 8000 10 mg/kg 1 TF0JOS14  10/05/10  10/09/10 EPA 6010B
Potassium 3700 500 mg/kg 5 TOJOS14  10/05/10  10/12/10 EPA 6010B
Sodium 6400 80 mg/kg 20 TOJO§14  EO/OS/10  10/12/10 EPA 6010B
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