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1. INTRODUCTION

The National Environmental Policy Act (NEPA) requires that the Bureau of Land Management
(BLM) consider and document environmental impacts prior to making certain decisions. A
critical portion of this Project lies within Navy-withdrawn lands that are part of the China Lake
Naval Weapons Station (CLNAWS); therefore, the Navy also has an independent review role
and discretionary approval authority under the 1979 BLM/NAWS Memorandum of
Understanding (MOU) and the 1980 MOU amendment (Appendix A).

The Coso Operating Company LLC (COC or Project Proponent) has submitted a plan of
operations for the Hay Ranch Water Extraction and Delivery System Project, which includes the
proposed construction of a groundwater extraction and pipeline delivery system from the Coso
Hay Ranch to the water distribution station and injection system located at the Coso Geothermal
Field (the Project or Proposed Action). BLM and the Navy must each review and decide whether
or not to grant approval of this Project, and have cooperated in the preparation of this
Environmental Assessment (EA) to provide sufficient evidence and analysis for each
independently to determine whether to prepare an environmental impact statement (EIS) or a
finding of no significant impact with respect to the Project under NEPA. This document analyzes
the environmental impacts and mitigation of impacts associated with the Proposed Action. It also
determines whether significant impacts would result if the Proposed Action or alternatives were
implemented.

1.1 Purpose and Need for the Proposed Action

The need for the Proposed Action is for the BLM to respond to the right-of-way request for the
construction of an approximately 9-mile pipeline in a 50-foot-wide easement. The purpose is to
provide access to allow for this Project.

The pipeline is intended to convey water from the Coso Hay Ranch to the existing Coso
Geothermal Project on land administered as part of the CLNAWS. The Proposed Action is
needed to supply supplemental injection water to replace geothermal fluid that is evaporating
from the geothermal project’s cooling tower during the summer months. The loss of the
geothermal fluid has resulted in the decline in the reservoir, creating a reduction of megawatt
production from the geothermal power plants. The water transported by the proposed pipeline
will replace the evaporated geothermal fluid, resulting in minimization of the decline of the
reservoir. Geothermal resources are an alternative to fossil fuels for the generation of electrical
power.

Environmental Assessment: 1
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1.2 Conformance with Land Use Plans

1.2.1 Federal

California Desert Conservation Area Plan

This Proposed Action is subject to the California Desert Conservation Area Plan (CDCA Plan),
approved in 1980 and last amended in 2006 by the West Mojave Plan, which applies to the West
Mojave Desert. The desert encompasses 9.3 million acres in Kern, Los Angeles, Inyo and San
Bernardino counties. The BLM administers 3.3 million acres of the West Mojave Plan area. The
West Mojave Plan requires that any project within the plan area adhere to any of its applicable
environmental guidelines. The proposed Project area is not within a Desert Wildlife Management
Area (DWMA).

The CDCA Plan designates 16 major Energy Production and Utility Corridors (CDCA Plan
1993) as a guide to consolidate compatible rights-of-way, avoid sensitive resources wherever
possible, complete the delivery-systems network, consider ongoing projects for which decisions
have been made, and to consider corridor networks that take into account power needs and
alternative fuel resources. The scope of the CDCA Plan allows the designation of corridors that
address the following types of utility facilities: (1) New electrical transmission towers and cables
of 161 kV or above; (2) All pipelines with diameters greater than 12 inches, coaxial cables for
interstate communications; and (3) Major aqueducts or canals for inter-basin transfers. The plan
calls for these corridors to be designed to provide a 2-mile standard for separation of existing
facilities and to accommodate flexibility in the selection of alternative routes for a right-of-way.

Under the BLM’s Multiple-Use Class M (Moderate Use) designation, “New distribution
facilities may be allowed and shall be placed within existing rights-of-way where they are
reasonably available.” The Proposed Action is covered by the Multiple-Use Class M designation
under the 1980 CDCA Plan, as amended. Impacts associated with the Proposed Action on the 32
acres (5.32 miles) of BLM-managed lands would be confined to an area classified for Multiple-
Use Class M.

In 1984, the CDCA Plan was amended to establish a 1-mile-wide, 5-mile-long corridor to
connect the Coso Known Geothermal Resource Area (KGRA) with Utility Corridor A, which
runs north and south along the existing power lines on the east side and adjacent to U.S.
Highway 395. A 115 kV transmission line and a buried telephone cable line right-of-way (CA-
13510 and CA-18885) previously authorized to California Energy Company, and subsequently
assigned to Coso Power Developers, Coso Finance Partners, and Coso Energy Developers,
basically follow the same route as the Proposed Action.

Environmental Assessment: 2
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The majority of the proposed 20-inch pipeline to be located on public land is within the amended
corridor. The remaining portion, located in section 36, T. 21 S., R. 37 E., deviates north of the
amended corridor but is within the 2-mile width of Corridor A. Therefore, the proposed water
distribution pipeline is consistent with the CDCA Plan.

1.2.2 Local Land Use Planning Considerations

5.63 acres of the Proposed Action area is on private land included within the Coso Hay Ranch
property owned by the Project Proponent. This private land is designated as “unrestricted” in the
2001 Inyo County General Plan Update approved by the Inyo County Board of Supervisors on
December 11, 2001 (Land Use Diagrams 1 and 22 of the general plan update). This general plan
update includes provisions “to ensure the protection of the County’s water resources from over
utilization, export, and degradation” as part of the Conservation/Open Space Element. Policy
WR-3.2 addresses the management of groundwater withdrawals, described as follows:

Policy WR-3.2 Sustainable Groundwater Withdrawal

Inyo County shall manage groundwater resources within the county through ordinances, project
approvals, and agreements to ensure an adequate, safe, and economically viable groundwater
supply for existing and future development within the county, shall protect existing groundwater
users, maintain and enhance the natural environment, protect the overall economy of the county,
and shall protect groundwater and surface water quality and quantity (Conservation & OS
Element - B. - Modified Policy 4).

The groundwater source for water associated with the Project is subject to regulation under the
Inyo County Groundwater Ordinance. The Project Proponent has applied for the issuance of a
conditional use permit pursuant to that ordinance, and as a condition of its issuance, the Inyo
County Planning Commission, based on recommendations from the Inyo County Water
Commission, shall *“approve and incorporate, as appropriate, a monitoring, groundwater
management and/or reporting program into each conditional use permit of such scope and extent
as the commission finds to be necessary to ensure that the proposed water transfer will not
unreasonably affect the overall economy or the environment of the county” (Inyo County
Groundwater Ordinance Section 18.77.035).

The Inyo County Planning Commission is evaluating the Project under the California
Environmental Quality Act (CEQA) in connection with its action on the Project Proponent’s
application for a conditional use permit for the Project under the Inyo County Groundwater
Ordinance. This regulatory process will ensure that the Project is conducted in a manner
consistent with the Inyo County General Plan.
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1.3 Federal Statutes and Regulations

1.3.1 Federal Land Policy and Management Act

In 1976, Congress passed the Federal Land Policy and Management Act (FLPMA), Public Law
94-57, 43 U.S.C. 88 1701-1785, to direct the management of the public lands of the United
States. In Section 601 of FLPMA, Congress required the preparation of the CDCA Plan. It is the
purpose of this plan to establish guidance for the management of the public lands of the
California desert by the BLM in clear accordance with the intent of Congress and the people of
the U.S., as expressed in the law.

Section 601 of FLPMA requires that BLM develop a plan to “provide for the immediate and
future protection and administration of the public lands in the California desert within the
framework of a program of multiple use and sustained yield, and the maintenance of
environmental quality.” Section 103 of FLPMA defines the terms “multiple use” and “sustained
yield” as follows.

The term “multiple use” means the management of the public lands and their various resource
values so that they are utilized in the combination that will best meet the present and future needs
of the American people; making the most judicious use of the land for some or all of these
resources or related services over areas large enough to produce sufficient latitude for periodic
adjustments in use to conform to changing needs and conditions; the use of some land for less
than all of the resources; a combination of balanced and diverse resource use that takes into
account the long-term needs of future generations for renewable and nonrenewable resources,
including but not limited to recreation, range, timber, minerals, watershed, wildlife and fish, and
natural scenic, scientific, and historical values; and harmonious and coordinated management of
the various resources without permanent impairment of the productivity of the land and the
quality of the environment with consideration being given to the relative values of the resources
and not necessarily to the combination of uses that will give the greatest economic return or the
greatest unit output.

The term “sustained yield” means the achievement and maintenance in perpetuity of a high-level
annual or regular periodic output of the various renewable resources of the public lands
consistent with multiple use.

Remarkable resources exist within the Project area, including important mineral and energy
resources. The CDCA Plan mapped areas that may have potential for energy resources, including
geothermal. The Proposed Action is located within the Coso KGRA.
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1.3.2 Water Quality Protection

The federal Water Pollution Prevention and Control Act, 33 U.S.C. 88 1251-1387, delegates to
states the authority to regulate certain activities that may affect waters of the United States.
California implements its delegated authority under the Clean Water Act (CWA) through the
State Water Resources Control Board and the Regional Water Quality Control Boards. The
Lahontan Regional Water Quality Control Board administers the Project area.

1.3.3 Air Quality Protection

The federal Clean Air Act (CAA), 42 U.S.C. 88 7401-7671q, delegates to states the authority to
regulate certain activities that may affect air quality. California implements its delegated
authority under the CAA through 35 air districts, including 21 Air Pollution Control Districts
(APCDs) and 14 Air Quality Management Districts (AQMDs). The Project area is located in
Inyo County within the Great Basin Valleys Air Basin, managed by the Great Basin Unified Air
Pollution Control District (GBUAPCD).

1.3.4 Protection of Wildlife

There are several categories of wildlife protection at both federal and state levels, depending on
the magnitude of threat to continued existence and the existing knowledge of population levels.
Special-status species include species that are listed as threatened or endangered either by the
U.S. Fish and Wildlife Service (USFWS) or by the California Department of Fish and Game
(CDFG). Special-status species are native species that have been accorded special legal or
management protection because of concern for their continued existence.

The USFWS administers the Federal Endangered Species Act (Federal ESA), 16 U.S.C. 8§
1531-1599. The Federal ESA provides a process for listing species as either threatened or
endangered and methods of protecting listed species. The Federal ESA defines “endangered” as
any plant or animal species that is in danger of extinction throughout all or through a significant
portion of its range. A “threatened” species is a species that is likely to become endangered in the
foreseeable future. A “proposed” species is one that has been officially proposed by USFWS for
addition to the federal threatened and endangered species list.

Section 9 of the Federal ESA prohibits “take” of threatened or endangered species. The term
“take” means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in such conduct. Under the regulations of the Federal ESA, the USFWS may
authorize “take” when it is incidental to, but not the purpose of, an otherwise lawful act.

Pursuant to Section 7 of the Federal ESA, BLM has initiated consultation with USFWS
regarding the potential effects of the Project on the desert tortoise and its habitat (Appendix B,
BLM letter to USFWS). CDFG administers the California ESA, Cal. Fish and Game Code §8
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2050-2863. The State of California considers an endangered species one whose prospects of
survival and reproduction are in immediate jeopardy; a threatened species is one present in such
small numbers throughout its range that it is likely to become an endangered species in the near
future in the absence of special protection or management. A rare species is defined as one
present in such small numbers throughout its range that it may become endangered if its present
environment worsens. The term rare species applies to California native plants. State-listed
threatened and endangered species are fully protected against take, as previously defined.
Species of Special Concern is an informal designation used by CDFG for some declining wildlife
species that are not state candidates. This designation does not provide legal protection, but
signifies that these species are recognized as special status by CDFG.

In support of the approval by the California Energy Commission (CEC) of the Small Power Plant
Exemption for the Coso Navy 2 Geothermal Project, in 1988, BLM, CLNAWS, and CDFG
entered into a Stipulation for Mitigation of Impacts to the Mohave Ground Squirrel at the Coso
KGRA, which includes an Approved Mohave Ground Squirrel Mitigation Plan (Appendix C).
The Mitigation Plan required the establishment of a 43,448.5-acre Coso Grazing Exclosure
Mitigation Program, which includes Mohave ground squirrel trapping within the exclosure and
evaluations every 5 years for the life of the Project. CDFG recognizes that the 1988 Stipulation is
“grandfathered in” under the provisions of Cal. Fish and Game Code Section 2081, and,
therefore, that no additional incidental taking authorization or habitat compensation will be
required with respect to the potential impacts on the Mohave ground squirrel resulting from the
Hay Ranch Project on the federal lands covered by the 1988 Stipulation and Mitigation Plan.
Coso has submitted an application for a 2081 Incidental Take Permit with respect to the Mohave
ground squirrel in relation to the Project activities to be conducted on private land.

1.3.5 The California Desert Protection Act

The California Desert Protection Act (CDPA), Public Law 103-433, protects 6.37 million acres
managed by the BLM.

Sections of the CDPA that are pertinent to the Proposed Action include the following:

Section 803. Withdrawals

(@) CHINA LAKE

(1) Subject to valid existing rights and except as otherwise provided in this title, the
federal lands referred to in paragraph (2), and all other areas within the boundary of such
lands as depicted on the map specified in such paragraph which may become subject to
the operation of the public land laws, are hereby withdrawn from all forms of
appropriation under the public land laws (including the mining laws and the mineral
leasing laws). Such lands are reserved for use by the Secretary of the Navy for:

(A)  Use as aresearch, development, test, and evaluation laboratory;
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(B)  Use as a range for air warfare weapons and weapon systems;

(C)  Use as a high hazard training area for aerial gunnery, rocketry, electronic warfare
and countermeasures, tactical maneuvering, and air support;

(D)  Geothermal leasing and development and related power production activities; and

(E)  Subject to the requirements of Section 804(f) of this title, other defense-related
purposes consistent with the purposes specified in this paragraph.

(2) The lands referred to in paragraph (1) are the federal lands located within the
boundaries of the China Lake Naval Air Weapons Station (CLNAWS); comprising
approximately 1,100,000 acres in Inyo, Kern, and San Bernardino counties, California, as
generally depicted on a map entitled, China Lake Naval Air Weapons Station
Withdrawal—Proposed, dated January 1985.

Section 805. Management of Withdrawn Lands

(9)

MANAGEMENT OF CHINA LAKE

(1) The Secretary of the Interior may assign the management responsibility for the lands
withdrawn under Section 802(a) of this title to the Secretary of the Navy who shall
manage such lands, and issue leases, easements, rights-of-way, and other authorizations,
in accordance with this title and cooperative management arrangements between the
Secretary and the Secretary of the Navy provided that nothing in this subsection shall
affect geothermal leases issued by the Secretary of the Interior prior to the date of
enactment of this title, or the responsibility of the Secretary to administer and manage
such leases, consistent with the provisions of this section. In the case that the Secretary
assigns such management responsibility to the Secretary of the Navy before the
development of the management plan under subsection (c), the Secretary of the Navy
(after consultation with the Secretary) shall develop such management plan.

(2) The Secretary shall be responsible for the issuance of any lease, easement, right-of-
way, and other authorization with respect to any activity, which involves both the lands
withdrawn under Section 802(a) of this title and any other lands. Any such authorization
shall be issued only with the consent of the Secretary of the Navy and, to the extent that
such activity involves lands withdrawn under Section 802(a), shall be subject to such
conditions as the Secretary of the Navy may prescribe.

(3) The Secretary of the Navy shall prepare and submit to the Secretary an annual report
on the status of the natural and cultural resources and values of the lands withdrawn
under Section 802(a). The Secretary shall transmit such report to the Committee on
Energy and Natural Resources of the United States Senate and the Committee on Natural
Resources of the United States House of Representatives.
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(4) The Secretary of the Navy shall be responsible for the management of wild horses and
burros located on the lands withdrawn under Section 802(a) of this title and may utilize
helicopters and motorized vehicles for such purposes. Such management shall be in
accordance with laws applicable to such management on public lands and with an
appropriate memorandum of understanding between the Secretary and the Secretary of
the Navy.

(5) Neither this title nor any other provision of law shall be construed to prohibit the
Secretary from issuing and administering any lease for the development and utilization of
geothermal steam and associated geothermal resources on the lands withdrawn under
Section 802(a) of this title pursuant to the Geothermal Steam Act of 1970 (30 U.S.C.
1001 et seq.) and other applicable law, but no such lease shall be issued without the
concurrence of the Secretary of the Navy.

(6) This title shall not affect the geothermal exploration and development authority of the
Secretary of the Navy under Section 2689 of title 10, United States Code, except that the
Secretary of the Navy shall obtain the concurrence of the Secretary before taking action
under that section with respect to the lands withdrawn under Section 802(a).

(7) Upon the expiration of the withdrawal or relinquishment of China Lake, Navy
contracts for the development of geothermal resources at China Lake then in effect (as
amended or renewed by the Navy after the date of enactment of this title) shall remain in
effect provided that the Secretary, with the consent of the Secretary of the Navy, may
offer to substitute a standard geothermal lease for any such contract.

In general, the BLM is the lead agency and the CLNAWS is a cooperating agency on this
Project. The 1980 amended MOU between the CLNAWS and the BLM will be in place to ensure
that the CLNAWS’ requirements on safety, security, and mission are recognized and constraints
are understood. On the 2.67 miles (16.18 acres) of Navy-withdrawn lands outlined in this EA, the
CLNAWS retains surface management and the BLM retains subsurface management. On BLM-
managed lands, the BLM maintains both subsurface and surface management.

1.3.6 Plant Protection

As noted previously in Section 1.3.4, the Federal ESA provides a process for listing species as
either threatened or endangered, and methods of protecting listed species. The Federal ESA
defines “endangered” as any plant or animal species that is in danger of extinction throughout all
or a significant portion of its range. A “threatened” species is a species that is likely to become
endangered in the foreseeable future. A “proposed” species is one that has been officially
proposed by the USFWS for addition to the federal threatened and endangered species list.
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The California Native Plant Society (CNPS) has developed an inventory of California’s special-
status plant species (Skinner and Pavlik 1994). This inventory summarizes information on the
distribution, rarity, and endangerment of California’s vascular plants. The inventory is divided
into four lists based on the rarity of the species. In addition, the CNPS provides an inventory of
plant communities that are considered special status by the state and federal resource agencies,
academic institutions, and various conservation groups. Determination of the level of a plant’s
sensitivity is based on the number and size of remaining occurrences as well as recognized
threats.

Sensitive habitats are natural communities that support concentrations of special-status plant or
wildlife species, are of relatively limited distribution, or are of particular value to wildlife.

It is BLM’s policy to carry out management, consistent with the principals of multiple use, for
the conservation of special-status plant species and their habitats and will ensure that actions
authorized, funded, or carried out do not contribute to the need to federally list any of the species
as threatened or endangered.

1.3.7 Protection of Cultural Resources

Several laws require consideration of cultural resources and Native American concerns. The
National Historic Preservation Act (NHPA) Public Law 69-665, as amended, requires that
federal agencies consider the effects of all actions on certain cultural resources and that those
adverse effects to protected cultural resources be mitigated. It also requires that federal agencies
consult with the relevant State Historic Preservation Officer (SHPO) and consider the views of
Native Americans who may be affected. The NHPA also includes provisions for consulting with
Native Americans on the effects of the Proposed Action to archaeological sites or areas of
traditional use or concern. The American Indian Religious Freedom Act states that it is the policy
of the United States “to protect and preserve for American Indians their inherent right of freedom
to believe, express, and exercise the traditional religions of the American Indian, including but
not limited to, access to sites.” The Religious Freedom Restoration Act requires that federal
agencies ensure that their decisions do not substantially burden the free exercise of religion by
Native Americans. FLPMA and NEPA also have provisions for providing tribal officials with the
opportunity to comment on planning and on NEPA documents. In connection with its evaluation
of the Proposed Action, BLM has entered into a Programmatic Agreement (included as
Appendix D of this EA) with the SHPO and the Advisory Council on Historic Preservation
(ACHP).
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1.4 Related Activities and Prior Environmental Review

Environmental aspects of geothermal exploration and development at the Coso geothermal
project sites have been addressed in numerous documents. Beginning in 1979 and 1980, the
Navy and BLM, respectively, issued EISs for the Navy-contract lands and BLM leases,
evaluating development of the contract and lease lands. These initial EISs incorporated baseline
technical reports for air quality, geology, hydrology, soils, field ecology, noise, and cultural
resources. These documents also set the criteria under which future development would be
considered.

Since 1980, various Plans of Operations have been filed with the Navy and BLM, as required
under the Geothermal Resources Operational Orders, to address each stage of development on
the Coso projects. Each of these plans was subject to environmental review under NEPA and
CEQA. Listed in Table 1.4-1 are major NEPA and CEQA documents that have been prepared
and approved for projects within the Coso KGRA.

The possibility of the use of groundwater from Rose Valley for power plant cooling was
considered in prior environmental documentation (NWC 1979; BLM 1980a). The analyses in
these earlier reviews, however, did not set forth a specific development and pipeline
transportation proposal. The evaluations documented herein are tiered from those earlier
environmental documents and their associated approvals. This includes the prior development
and operation of the Coso Geothermal Development and the development of other projects in the
area.

Table 1.4-1 Major NEPA and CEQA Documents within Coso KGRA

ISSUED BY DOCUMENT

Naval Weapons Center | Final Environmental Impact Statement for the Navy Coso Geothermal Development Program,

(NWC) 1979 China Lake, California, Volumes 1 and 2

BLM 1980 Proposed Leasing within the Coso Known Geothermal Resource Area (KGRA): Final
Environmental Impact Statement

NWC 1981 Environmental Impact Statement for Navy Coso Geothermal Development Program, Volume
3, Supplemental EIS for Exploratory Drilling and Testing (Tier 3)

NWC 1983 Environmental Assessment for Proposed Exploration and Development within the Coso
KGRA

NWC 1984 Preliminary Environmental Assessment for Additional Surface Disturbance for Construction of

the 25 MWe Geothermal Power Plant Site and Definition of Pipeline Corridors

BLM 1984 Environmental Assessment for the LADWP Coso KGRA Exploratory Drilling Project

NWC 1985 Environmental Assessment of the Proposed China Lake Joint Venture well 63-18, Coso
KGRA, Inyo County, California
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Table 1.4-1 Major NEPA and CEQA Documents within Coso KGRA

ISSUED BY DOCUMENT

BLM 1985 Environmental Assessment of the Proposed Plan of Exploration, Federal Lease CA-11402,
Coso KGRA, Inyo County, California

NWC 1986a Environmental Impact Statement for Navy Coso Geothermal Development, Tier 4, Field
Development

NWC 1986b Environmental Assessment of the Proposed China Lake Joint Venture (CLJV) 28.5 Mile
Devil’s Kitchen to Inyokern High Voltage Transmission Line

NWC 1987a Environmental Assessment of the Proposed CLJV Nine Well Pad Exploratory Drilling Program
on Navy 2 Lands

NWC 1987b Preliminary Environmental Assessment for Production Well Pads on Navy 1 Contract Lands,
Coso KGRA

NWC 1987¢ Preliminary Environmental Assessment of Four Production Wells and One Exploratory Core
Hole on Navy/CLJV Contract Lands, Coso KGRA

NWC 1988a Environmental Assessment/Initial Study of the CLJV Proposed Plan of Development on Navy
Contract Lands

NWC 1988b Environmental Assessment/Initial Study of the Proposed CLJV Navy 2 Geothermal
Development and Utilization

BLM 1988 Environmental Assessment/Environmental Impact Report for the CalEnergy Plans of
Utilization, Development and Disposal For Geothermal Development on BLM Geothermal
Lease CA-11402

BLM 1989 Categorical Exclusion for Plan of Development for Federal Lease CA-11401

GBUAPCD 1995 Initial Study of Revision to Rule 424, Geothermal Emissions Standard

GBUAPCD/BLM 1999 GBUAPCD Initial Study and Negative Declaration and BLM finding of Categorical Exclusion
for Plan of Operations for Federal Lease 11402 amendment which allows federal leases, CA-
11383, 11384, and 11385 to be incorporated into the existing POO and subject to mitigation
requirements of the 1988 EA/EIR for POU, development and disposal
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2. PROPOSED ACTION AND ALTERNATIVES
2.1 Proposed Action

The Project site encompasses an approximately 9-mile-long corridor with a 50-foot right-of-way.
The Project site encompasses approximately 55 acres, which includes 5.63 acres of private land
included within the Coso Hay Ranch, 32.24 acres on public lands managed by BLM, and 16.18
acres within the CLNAWS.

Private: Sections 25, 26, T. 21 S., R. 37 E., MDM, affecting 5.63 acres.

BLM: Sections 35 and 36, T. 21 S., R. 37 E., and Sections 31 through 34,and T. 21 S., R. 38

E., MDM, affecting 32.24 acres.

CLNAWS: Sections 1 through 3, T. 22 S., R. 38 E., MDM, affecting 16.18 acres.

The two existing wells, North Well and South Well, at the Coso Hay Ranch will be the source of
the supplemental water. Groundwater is proposed to be pumped at a maximum rate of 4,000
gallons per minute (gpm) and at an average rate of 3,000 gpm (4,800 acre-feet per year).
Pumping will be limited to off-peak periods to minimize the electrical power costs of operations.

A 12-inch pipeline is proposed for installation from the North Well past the South Well to a
pump station located adjacent to the existing South Well, and would be located entirely on the
Hay Ranch. At the pump station, a 250,000-gallon collection tank surrounded by a perimeter
chain link fence would be constructed. From this collection tank, a 20-inch pipeline is proposed
for construction along an existing access road, generally rising in elevation to Gill Station Road.
The proposed pipeline alignment would cross Gill Station Road and proceed east adjacent to the
road along the southern and western edges, approximately 50 feet from the edge of the road, until
just east of the CLNAWS boundary gate. The 20-inch pipeline would then cross Gill Station
Road just south of the CLNAWS gate and proceed easterly for approximately 1 mile on the
eastern edge of the road. The pipeline would then cross back over the road to a 1.5-million gallon
holding tank located at the high point within CLNAWS. The pipeline will mostly be buried,
except for where volcanic outcrops would make it difficult; at those locations the pipeline would
be constructed above the ground with pipe supports where needed (see Figure 1, Pipeline and
Related Infrastructure). Water from the holding tank would be piped to the existing Coso
Geothermal Project to the east with a 20-inch pipe proceeding underground approximately 50
feet from the road southeasterly to the injection system.

Environmental Assessment: 13
Coso Hay Ranch Water Extraction and Delivery System



Environmental Assessment:
Coso Hay Ranch Water Extraction and Delivery System

14



The total power requirement for the downhole pumps, booster pump station, area lighting, and
instrumentation is expected to be up to 2.5 megawatts (MWSs). Power requirements will be at
4,160 volts (V) for the booster pump station, 480 V for the downhole pumps, and 120 V/240 V
for area lighting and minor house loads. As a result, there will be at least four transformers
required for the electrical installation, depending on the supply voltage from the local utility.

Power for the Project is proposed to be supplied by a new substation to be constructed by
Southern California Edison (SCE) at a location immediately adjacent to the proposed location of
the Project pumping equipment. The new substation will be tied into SCE’s main transmission
line, which runs past the Hay Ranch, using overhead transmission cables run on pole structures.
The substation capacity will be approximately 3 MW to serve the Proposed Action load and an
existing SCE customer load of less than 1 MW that SCE currently serves from the Los Angeles
Department of Water and Power (LADWP) Haley substation.

The SCE substation is planned to be an unmanned, 115-12 kV, 28 MVA, SAS Automated
Station constructed on a plot approximately 180 by 208 feet located within the Hay Ranch
property. The substation site will contain a 115 kV low-profile switchrack with four bays; two 14
MVA transformers with isolating disconnects; surge arresters and neutral CTs; a 12 kV low-
profile switchrack consisting of three positions, with provision to expand to four additional
positions; and a prefabricated metal building.

It is anticipated that the substation may not be constructed in time for the initial pumping
schedule. Two generators may be used for up to 12 months to power the electrical pumps prior to
completion of the substation. These 1,500-kilowatt (KW) diesel powered generators will be used
up to 18 hours per day, seven days per week.

Mechanical-Electrical Equipment Room

A prefabricated 16-foot by 10-foot mechanical-electrical equipment room (MEER) will be
constructed and equipped with air conditioning and all standard equipment. It will contain
control and relay panels, battery and battery chargers, AC and DC
power distribution panels, HMI cabinet, communication equipment, telephone and fiber-optic
communication, and local alarms.

Surfacing

The substation will be surfaced with three-quarter inch crusher-run untreated rock, 4 inches
thick, and will be at the same level as the surrounding area.
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Yard Lighting

The proposed substation will have both security and maintenance lighting. The security lights
will be low-intensity lights integrated into the landscape and architectural aspects of the station.
The security lights will be photo sensor controlled. Normal security light operation will be from
dusk until dawn.

Maintenance lighting will consist of high-pressure sodium lights located in the switchracks,
around the transformer banks, and in areas of the yard where maintenance activities may have to
take place during nighttime hours. Maintenance lights will be controlled by a manual switch and
will normally be turned off.

Grounding

All equipment and structures will be grounded per current SCE standards. Ground grid
calculations will be based on soil resistivity measurements.

Landscaping

Landscaping around the proposed substation will be designed to filter views from residential and
commercial areas. The landscaping plan will be prepared by a certified landscape architect. The
landscape plan will include an 8-foot-high, chain link fence surrounding the proposed substation
with security barbed wire mounted on the substation side of the fence. The existing metal storage
building and mobile home will be removed from the properties.

2.2  Alternatives to the Proposed Action

Alternatives considered to accomplish the purpose of the Proposed Action for this Project were
identified and considered by the BLM. In accordance with Title 40 CFR 1502.14 (a), reasonable
alternative methods are limited by physical and land use/environmental factors. Physical factors
include the geothermal well sites, the water pipeline and tanks, and access roads to the well field.
Land use/environmental factors are those that limit such activities in undisturbed areas because
of either specific land use designations and restrictions (e.g., multiple-use class designation,
critical habitat/wilderness), or additional new negative significant environmental impacts that
could occur when compared to using existing disturbed corridors/routes. Also considered was
whether the alternative meets the purpose, need, and objectives of the Proposed Action; whether
the alternative conflicts with a specific provision of the land use plan (CDCA Plan, including the
Western Mojave Plan); whether the alternative directly conflicts with federal, state, and local
laws and regulations; and whether the alternatives are technically and economically feasible.

Environmental Assessment: 16
Coso Hay Ranch Water Extraction and Delivery System



2.2.1 No Action Alternative

The BLM would not issue a right-of-way for construction of a pipeline. Implementation of the
No Action Alternative would result in no pipeline being constructed within land administered by
the BLM or the CLNAWS. On a practical basis, the No Action Alternative would preclude the
development and transport of supplemental water to the Coso Geothermal Project because there
would be no alignment that would not pass through lands administered by the BLM and the
CLNAWS. Implementation of the No Action Alternative would eliminate all of the impacts
associated with construction of the pipeline. Additionally, implementation of the No Action
Alternative would eliminate any direct or indirect impacts associated with groundwater pumping.

The No Action Alternative is included even though it does not meet the Project need because it is
required by NEPA for consideration.

2.2.2 Other Alternatives Considered but Eliminated from Detailed Analysis

The Draft Environmental Impact Report (Draft EIR) for the Project (MHA 2008) identifies and
analyzes a reasonable range of alternatives:

e Increasing power generation output through power plant enhancements;

e Alternative sources of injection waters, including groundwater wells on CLNAWS, groundwater
wells in the Coso Basin, and marginal geothermal wells in the Coso Range;

e Reducing the duration of the proposed pumping;

e Pumping Hay Ranch wells at maximum rate sustainable for the 30-year project life
without reaching trigger levels; and

e Pumping Hay Ranch wells at lower rates.

The BLM independently considered the analysis of these alternatives presented in the Draft EIR
and incorporates that analysis by reference into this Environmental Assessment (EA) (Appendix
E). Ultimately, the BLM has concluded that none of these alternatives is preferable to the
proposed Project, considering the purpose and objectives of the Project and the comparative
potential environmental effects of the Project and its alternatives. The reader is encouraged to
refer to the alternatives analysis in Section 5 of the Draft EIR (presented in Appendix E of this
EA for reference) for more detailed analysis of the alternatives considered.
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3. AFFECTED RESOURCES

The Project is located in the Mojave Desert region of California. Environmental resources in the
Project area are described in the California Desert Conservation Area Plan Environmental
Impact Statement (EIS) (BLM 1980b) and the West Mojave Plan.

BLM has considered the following resources and finds that they are not affected by the Project,
and are therefore excluded from this analysis: (1) Prime or Unique Farmlands, (2) Floodplains,
(3) Forestry, (4) Fire Management Objectives, (5) Paleontology, (6) Range, (7) Hazardous or
Solid Wastes, (8) Wetlands and Riparian, (9) Wilderness, (10) Wild and Scenic Rivers.

3.1 Air Quality

The Project area is located in Inyo County within the Great Basin Valleys Air Basin and is under
the regulatory jurisdiction of the GBUAPCD. The basin is bounded by the Mojave Desert Air
Basin to the south, the San Joaquin Valley and Mountain Counties Air Basins to the west, Lake
Tahoe Air Basin to the north, and the State of Nevada to the east. The basin includes all of
Alpine, Inyo, and Mono counties.

Air Quality Standards

Federal and state ambient air quality standards have been established for “criteria pollutants.”
These pollutants include ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO), sulfur
dioxide (SO), respirable particulate matter (PMyo), fine particulate matter (PM), and lead (Pb).
In general, the California Ambient Air Quality Standards (CAAQS) are more stringent than the
corresponding National Ambient Air Quality Standards (NAAQS). The state has also established
ambient air quality standards for sulfates, hydrogen sulfide, vinyl chloride, and particulate
matter. Table 3.1-1, National and State Ambient Air Quality Standards, lists the current NAAQS
and CAAQS for each pollutant.
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Table 3.1-1

National and State Ambient Air Quality Standards

Averaging

California

Air Pollutant . ti 1St
ir Pollutan Time Standard National Standard
Primary Secondary
%Sne 8 Hour 0.070 ppm 0.075 ppm _
1 Hour 0.09 ppm — —
%80n Monoxide 8 Hour 9.0 ppm 9 ppm 9 ppm
1 Hour 20 ppm 35 ppm 35 ppm
z\ll\lltéc;?en Dioxide Annual Average 0.030 ppm 0.053 ppm 0.053 ppm
1 Hour 0.18 ppm
Sulfur Dioxide
(S0y) Annual Average — 0.030 ppm —
24 Hour 0.04 ppm 0.14 ppm —
3 Hour — — 0.5 ppm
1 Hour 0.25 ppm — —
Particulate Matter 3 3 _
<2.5 microns (PMzs) Annual Average 12 ug/ms3, AAM 15 pg/im3, AAM
24 Hour — 35 ug/m3 —
Particulate Matter 3
<10 microns (PM10) Annual Average 20 pg/m3, AAM — —
24 Hour 50 pg/m3 150 ug/md 150 pg/m3
Sulfates 24 Hour 25 ug/m3 — —
Lead (Pb) 30 Day 1.5 ug/m3 — —
Calendar Quarter 1.5 pg/m3 1.5 pg/m3
Hydrogen Sulfide 1 Hour 0.03 ppm — —
Vinyl Chloride
(Chloroethene) 24 Hour 0.01 ppm - —
Extinction coefficient
of 0.23 per kilometer
i . due to particles
\P/:rlttl)lcllltt-:); Reducing 1 Observation when relative | — —
humidity < 70%, 8-
hr. avg.
(9a.m.=5p.m.)
Notes:  ppm = parts per million; ug/m?= micrograms per cubic meter;

AAM = Annual Arithmetic Mean; "—" = no data.

Source:

California Air Resources Board 2008.
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Existing Air Quality Condition

The Project lies in Inyo County, a portion of the air basin administered by the GBUAPCD. Air
quality in the area is generally good. The area is classified as being in attainment, or unclassified
due to lack of data, for all NAAQS, and in attainment or unclassified for all CAAQS, except
PMyo. The area is classified as nonattainment for PMo. Major sources of PM;q are wind erosion
of crustal material; dust from vehicular traffic on roads; and other sources, such as mining
activities.

Federal Conformity: A federal conformity analysis is required for any federal action within any
federal nonattainment or maintenance area. The proposed Project is located in an area that is
classified as nonattainment for PMy

Levels of ambient air contaminants are measured at the California Air Resources Board (CARB)
air monitoring stations located throughout the state. Monitoring stations in Inyo County mainly
monitor PMy levels. The nearest station to the Project site, Coso Junction-U.S. Highway 395
Rest Area Station, is approximately 2 miles from the Project location, and monitors PMy, only.
Air quality trends with respect to PMyo developed from data collected at that station for the past 4
recorded years are presented in Table 3.1-2 (Air Quality Data at Project Area). Table 3.1-2
indicates that the national PM,o standard was exceeded in the last 2 years, and the state 24-hour
PMo standard was exceeded every year between 3 to 13 days during the last 4 years.
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Table 3.1-2
Air Quality Data at Project Area

. . Maximum LU
Pollutant California Federal Year Level Standard
Standard Standard o) Exceeded
(Days)
(F’Zirt;]":l'ﬁ)tes PMio 50 g/ md 150 pg/m? 2007 N/A N/A
2006 77173 N/A
2005 99/91 6.1
2004 66/63 6.1
Particulates, PM1o 20 3 3
hmal ( APc‘;gl\/A’;‘ 5‘3&9&’;‘ 2007 19.4INIA No
2006 14.3/N/A No
2005 18.9/16.4 No
2004 15.1/13.4 No
Notes:

Levels shown for annual PM+1o are AAM. Maximum levels for PM+o shown in ug/ mé. First value shown is based on federal monitoring
method; second value is based on state monitoring method.
N/A = insufficient (or no) data available to determine the value.

Source: Pollutants data were obtained from the following CARB Air Monitoring Station,
PM1o: Coso Junction-Highway 395 Rest Area (Inyo) (CARB 2008).
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3.2 Soils

Soils in the Project area are generally coarse and rocky. They are derived from either the bedrock
substrate or basement rocks in the Coso Range that consist of granitic rocks of Mesozoic age
with older metasedimentary and metavolcanic rocks. The Sugarloaf Mountain area, just south of
the pipeline alignment, exhibits overlapping volcanic domes and flows with extensive obsidian
outcrops. The types of soils found in the Project area include the following (BLM 1980; MHA
2008):

Dunmovin: Somewhat excessively drained, deep, sandy soils formed in alluvium. They are
subject to water and wind erosion.

Dunmovin-Lavic-Wasco Variant: Sandy and loamy soils, excessively to well drained, very deep,
and formed in alluvium. They have a high potential for wind erosion and are susceptible to water
erosion.

Alko Variant-Joshua Variant-Nebona Variant: Shallow to deep, generally sandy and loamy with
some clay lenses and silica-cemented hardpans. These soils are well drained and susceptible to
wind and water erosion.

Maynard Lake-Stumble: Sandy soils formed in alluvial plains from rhyolite tuff and volcanic ash
deposits. These soils are highly porous and drain rapidly. They are subject to moderate water
erosion and high wind erosion.

Cosos-Rock Outcrop: Shallow to very shallow units formed in granite outcrops. These soils are
stony and loamy and are excessively drained due to rapid runoff. They are highly susceptible to
water and wind erosion.

3.3  Vegetation

According to the Department of the Army, U.S. Army Corps of Engineers, and based on surveys
conducted by Kleinfelder (2007), no jurisdictional wetlands or other waters of the United States
were identified within the project area or along the pipeline corridor.

Three plant communities (as defined by the California Natural Diversity Database (CNDD,
CDFG 2003a) and Sawyer Keeler-Wolf (1995)) occur in the Project site: creosote—white bursage
scrub; allscale scrub; and agricultural land. Invasive non-native species also occur in the Project
site.
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A plant survey was conducted on the Project site and found the species identified in Table 3.3-1.
No plant species of special concern were identified within the proposed pipeline corridor or

elsewhere within the Project site.

Table 3.3-1

Plant Species Observed on the Project Site

Scientific Name

Common Name

Acacia greggii Catclaw acacia
Ambrosia dumosa White bursage
Amsinckia tessellata Bristly fiddleneck
Artemisia spinescens Bud sage, budsage
Atriplex canescens Shadscale

Atriplex confertifolia Spiny saltbush
Atriplex parryi Parry’s saltbush
Atriplex polycarpa Allscale

Atriplex spinifera Spinescale
Chrysothamnus teretifolius Green rabbit brush
Echinocactus polycephalus var. polycephalus Clustered barrel cactus
Ephedra californica Ephedra

Erigeron compositus

Cut leaf daisy

Eriogonum brachyanthum

Short-flowered buckwheat

Eriogonum inflatum

Desert trumpet

Eriogonum mohavense

Western Mojave buckwheat

Eriogonum nidularium

Birdnest buckwheat

Erodium botrys Storksbill
Hymenoclea salsola Cheesebush
Isomeris arborea Bladderpod
Langoisia schottii Schott’s calico
Larrea tridentata Creosote

Nama demissum Purple mat
Opuntia basilaris Beavertail
Opuntia bigelovii Teddy bear cholla

Oryzopsis hymenoides

Indian ricegrass

Phacelia bicolor var. bicolor

Trumpet phacelia

Phacelia inyoensis CNPS species

Inyo phacelia

Physalis crassifolia

Thick-leaved ground cherry

Ranunculus glaberrimus Sagebrush buttercup
Salvia carduacea Sage thistle

Salvia columbariae Chia

Sphaeralcea ambigua Desert mallow

Suaeda calceoliformis

Pursh’s seepweed

Yucca brevifolia

Joshua tree
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3.3.1 Creosote—White Bursage Scrub

Creosote—white bursage scrub is a series within Mojave creosote bush scrub. In creosote—white
bursage scrub, creosote bush and white bursage are equally important, and brittlebush can be a
third common species. Mojave creosote bush scrub is the most extensive cover type in the
Mojave Desert region, covering 57% of the land’s surface (BLM 2003). Perennial shrubs are
generally widely spaced in creosote bush scrub, usually with bare ground between them. Plant
growth occurs during spring and is prevented by winter cold and seasonal drought. Many species
of ephemeral herbs may flower in late March and April if the winter rains are sufficient.

Creosote—white bursage scrub on the Project site contains widely spaced creosote bushes (Larrea
tridentata) with white bursage shrubs (Ambrosia dumosa) as co-dominants. Creosote—white
bursage scrub also contains teddy bear cholla (Opuntia bigelovii), beavertail cactus (Opuntia
basilaris), and scattered Joshua trees (Yucca brevifolia).

3.3.2 Allscale Scrub

Allscale scrub is often considered part of the saltbush scrub series with allscale (Atriplex
polycarpa) as a dominant species. Saltbush scrub is an assemblage of low, grayish shrubs, 1 to 4
feet tall, with some succulent species. Allscale series occurs with different associates regionally,
as suggested by CNDDB categories. Total ground cover is often low, with bare ground between
perennial plants.

Allscale scrub on the Project site is generally undisturbed with a developed understory. It
contains bristly fiddleneck (Amsinckia tessellata), shadscale (Atriplex canescens), green rabbit
brush (Chrysothamnus teretifolius), ephedra (Ephedra californica), desert trumpet (Eriogonum
inflatum), cheesebush (Hymenoclea salsola), and numerous other plant species as shown in
Table 3.3-1, Plant Species Observed on the Project Site.

3.3.3 Agricultural Land

The western portion of the Project site is agricultural land that is currently fallow. The
agricultural land was used until the late 1980s to grow alfalfa (Medicago sativa), and possibly
other crops, using an estimated 3,000 acre-feet of groundwater per year to irrigate approximately
511 acres (6 feet per acre per day) (G. Harris, pers. comm. 2008).

3.3.4 Invasive Species

Invasive species have been identified by the BLM. These species are non-native, undesirable
species that are aggressive and are overly competitive with more desirable native species. In
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2005, the BLM established an integrated non-native vegetation management program to address
these species in their Programmatic EIS.

Inventory work conducted over the last several years has detected more than 20 species of
noxious/invasive weeds on or adjacent to public lands within the Ridgecrest Field Office’s area
of jurisdiction. Several of those species occur on or adjacent to the Project area; however, this
analysis did not identify any noxious species directly on the proposed alignment.

3.4 Hydrology

This section is summarized in part from the Hydrology and Water Quality section prepared by
Inyo County in their Draft EIR for the Conditional Use Permit (CUP 2007-003) (MHA 2008).

3.4.1 Surface Water

There are no perennial watercourses within the Project area or surrounding region. All streams
and areas of standing water are intermittent (flow occurring only as a result of seasonal runoff) to
ephemeral (flow occurring only during and immediately after a precipitation event). During
heavy runoff events, water carries sand, gravel, cobbles, and occasionally boulder-sized rocks
down slope in washes as part of the bed load transport. Deposition of this bed load material
across areas of less steep terrain has resulted in the formation of alluvial fans, which are common
in portions of the Project area.

Major surface water resources within the vicinity that may relate to the Proposed Action include
South Haiwee Reservoir (9.4 miles north of the Proposed Action site); Little Lake and its
associated springs (approximately 9 miles south of the Hay Ranch site); and several springs in
Rose Valley, including Rose Valley, Tunawee Canyon, Davis, Little Lake Fault, and Coso
springs.

3.4.2 Groundwater

The groundwater table in Rose Valley ranges from 140 to 340 feet below ground surface in the
northern and central parts of the valley to approximately 49 feet below ground surface in the
southern end of the valley at Little Lake Ranch. Figure 5, Groundwater Contours, provides a
depth to groundwater contour map developed from depth to groundwater measurements made on
November 19, 2007.

Groundwater generally flows to the southwest in the valley. Because the ground surface slopes
more steeply to the south of Rose Valley than the groundwater table, the groundwater surfaces
from springs beneath Little Lake, sustaining the lake and the surface water, and discharges across
the Little Lake weir.
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Source: MHA, 2008
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Groundwater quality in Rose Valley near the Hay Ranch is characterized by total dissolved
solids (TDS) between 800 and 900 mg/L. TDS within the southern Rose Valley is from 500 to
700 mg/L.

3.5 Wildlife Habitat

Complex plant communities with numerous vegetation layers and a variety of plant species
create a viable habitat for many wildlife species. These communities provide the wildlife with
nesting and denning sites, escape cover, and protection from adverse weather.

The creosote bush scrub and plant communities in the Proposed Action area are expected to
support many common desert species. These species include a wide variety of reptiles,
mammals, and birds.

3.5.1 Special-Status Wildlife Species

A review of current literature identified potential special-status plants, wildlife, or sensitive
communities known within the vicinity of the Project site. The review included the California
Native Plant Society’s (CNPS’s) Electronic Inventory of Rare and Endangered Vascular Plants
of California (2001), CalFlora Database (2000), compendia of special-status species published
by CDFG (2003b, 2003c), and the CDFG CNDDB (2004) for the Coso Junction and Cactus Peak
7.5-minute series topographic quadrangles, and surrounding quadrangles (Haiwee Pass, Haiwee
Reservoirs, Upper Centennial Flat, Coso Peak, Long Canyon, Petroglyph Canyon, Sacatar
Canyon, Little Lake, VVolcano Peak, and Airport Lake).

Special-status species include the following:

1. Species listed as Threatened or Endangered under the Federal Endangered Species Act
(Federal ESA);

2. Species proposed for listing as Threatened or Endangered under the Federal ESA;

3. Species listed by the State of California as Threatened, Endangered, or Rare under the
California Endangered Species Act (CESA);

4. Species proposed for listing as Threatened or Endangered under the CESA;

5. Fully protected animals in California (CDFG Code, Sections 3511 (birds), 4700 (mammals),
and 5050 (reptiles and amphibians)); and

6. BLM Sensitive Species.
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From the database reviews, eight special-status wildlife species were identified with the potential
to occur on or in the immediate vicinity of the Project site: pale big-eared bat (Corynorhinus
townsendii pallescens), Mohave ground squirrel (Spermophilus mohavensis), desert tortoise
(Gopherus agassizii), Kern plateau slender salamander (Batrachoseps robustus sp.), Owens
Valley vole (Microtus californicus vallicola), and Wong’s springsnail (Pyrgulopsis wongi).

A 50-foot-wide temporary construction corridor along the proposed pipeline alignment
(approximately 9 miles) was surveyed for signs of special-status species with a focus on desert
tortoise and Mohave ground squirrel. Surveys were conducted on foot by two qualified
biologists, Miller and Laberteaux, by meandering and intersecting transects. An additional 50
feet (25 feet on each perimeter) were surveyed by random meandering transect by one qualified
biologist (Laberteaux). The pipeline alignment survey corridor was searched for signs of desert
tortoise, including scat, palettes, and old carapaces (i.e., tortoise shells). Wildlife and any signs
were identified and catalogued.

On the basis of the pedestrian surveys, only the desert tortoise and the Mohave ground squirrel
are considered to potentially occur on the Project site. The pale big-eared bat may forage over
the site; however, because of the absence of suitable roost sites, the pale big-eared bat is not
expected to roost on the Project site. The Kern plateau slender salamander, the Owens Valley
vole, and Wong’s springsnail are not expected to occur on site due to the absence of suitable
habitat.

Mohave Ground Squirrel (California Threatened Species)

Mohave ground squirrels were not observed during the field surveys. No trapping was
conducted. Burrows of appropriate size for Mohave ground squirrel were found during the
surveys.

The Mohave ground squirrel is known to occur within the CLNAWS boundary (Leitner 2007)
and is expected to occur on the Project site in creosote—white bursage scrub and desert saltbush
scrub habitats.

Desert Tortoise (Federal and California Threatened Species)

Desert tortoises were not observed during the field surveys conducted in 2005 by UltraSystems.
Burrows ranging in size from approximately 5 to 12 inches in diameter, consistent with that
known for desert tortoise, were flagged and examined along the proposed pipeline route
approximately 50 meters from the existing road. The flagged potential burrows were of poor
quality and found to be partially collapsed or not in active use. A survey for the proposed Coso
Road Improvement project was conducted in 2007. This survey produced 20 signs of desert
tortoise, including one tortoise scat that was considered less than 1 year old. Although no
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tortoises were found, this survey indicated that the area is suitable desert tortoise habitat
presumably supporting very low numbers of tortoises. With the new information, BLM has
requested formal consultation from the USFWS regarding the desert tortoise within the Project
area (Appendix B of this EA).

3.5.2 Other Special-Status Species

Charlotte’s Phacelia (BLM Special Status; CNPS Sensitive)

At lower elevations, Charlotte’s phacelia is found in Mojave Desert scrub with creosote bush,
beavertail cactus, and burrobush.

Charlotte’s phacelia may occur on the Project site but was not found during the surveys.

Darwin Mesa Milk-Vetch (BLM Special Status; CNPS Sensitive)

Darwin mesa milk-vetch is found in desert mountains (north and west of Panamint Valley, Inyo
County) and occurs at elevations of 4,288 to 7,408 feet above mean sea level (amsl). It is found
in a variety of habitats including pinion pine, pinion—juniper woodland, sagebrush scrub, and
Joshua tree woodland and is usually found on volcanic clay or gravelly substrates.

Darwin mesa milk-vetch is not expected to occur on the Project site since the Project area does
not contain its habitat. It was not found during the surveys.

Sanicle Cymopterus (CNPS Sensitive)

Sanicle cymopterus is a small perennial herb from a buried root crown. It grows in loose soils
that can be sandy to gravelly, often somewhat alkaline, on volcanic tuff deposits and mixed
valley alluvium. It typically inhabits small drainage-ways, in the blackbrush, mixed-shrub,
sagebrush, and lower pinion-juniper zones. It has been observed at elevations of 3,150 to 6,720
feet amsl.

Sanicle Cymopterus may occur on the Project site but was not found during the surveys.

Inyo Hulsea (BLM Special Status; CNPS Sensitive Species)

Inyo hulsea occurs between elevations of 4,600 and 7,300 feet amsl. It is found on steep, unstable, sandy or
rocky slopes and sometimes in washes in high desert shrublands and pinion woodlands. Associated species
include big sagebrush, saltbush, rabbitbrush, single-needle pinion, and antelope brush.

This species may occur within the Project boundaries at the higher elevations but was not found during the
surveys.
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Pinion Rock Cress (CNPS Sensitive Species)

Pinion rock cress can be found in Joshua tree woodland, pinion-juniper woodland, Mojave
Desert scrub, and creosote brush scrub. It occurs in Inyo, Mono, San Bernardino, and Tulare
counties. It is found at elevations of 3,940 to 7,870 feet amsl in habitats that have granitic,
gravelly slopes and mesas. Pinion rock cress is often found under desert shrubs, which support it
as it grows.

Pinion rock cress may occur on the Project site in the higher elevations of creosote—white
bursage scrub, but was not found during the surveys.

Creamy Blazing Star (CNPS Sensitive Species)

Creamy blazing star is found in central Mojave Desert scrub, specifically creosote bush scrub at
elevations of 2,300 to 3,800 feet amsl.

Creamy blazing star may occur on the Project site, but was not found during the surveys.
Crown Mullia (CNPS Sensitive)

This species has a high potential to occur in the Project area. Only three plants were observed in
the surveys; those were located outside the proposed pipeline corridor.

Death Valley Birdgrass (CNPS Sensitive)
This species has potential to occur within the washes of the Project area.

Pale Big-Eared Bat (California Species of Concern)

The pale big-eared bat may forage over the site. However, because of the absence of suitable
roost sites, the pale big-eared bat is not expected to roost on the Project site.

Owens Valley Vole (California Species of Concern)

The Owens Valley vole, a subspecies of the California vole, is found in the Owens Valley and
areas to the south (CDFG 2004). Voles breed throughout the year and reach population peaks if
food and cover are abundant. VVoles forage on the ground, feeding on leafy parts of grasses,
sedges, and herbs. They clip grasses and forbs at the base, which form a network of runways
around their burrows. The Owens Valley vole is found in wetlands and dense grass habitats in
the Owens Valley (CDFG 2004). The CNDDB documents there were 12 occurrences of the
Owens Valley vole, ranging from the Bishop area in the north to Little Lake in the south.
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Although the site is within the historic range of the Owens Valley vole, the vole is not expected
to occur in the Project area due to the absence of suitable habitat.

3.6 Cultural Resources

An extensive cultural resources study was conducted of the Project’s APE during May 2004 by
ASM Affiliates of Carlsbad, California. Mark S. Becker, PhD. and Brian F. Byrd, PhD. served as
principal investigators. Mr. Drew Pallette, of ASM Affiliates, served as a crew member and Mr.
Richard Stewart of Big Pine, California served as a representative for the Fort Independence
Reservation and participated in the survey. Their report, Cultural Resources Inventory for the
Hay Ranch Water Extraction and Delivery System, Coso Geothermal Project, Inyo County,
California, was submitted in May 2005. After providing an introduction to the Proposed Action,
the report presents background data on the prehistory, history, and Native American inhabitants
of the area, followed by a summary of pre-field research findings, and descriptions of what the
field work discovered.

The APE for their intensive level (transect intervals of 5 meters) field coverage was defined as a
corridor 50 feet wide (15 meters), centered on the centerline of the proposed pipeline route. The
length of the survey was 8 miles (13 kilometers) from the North Well, located near U.S.
Highway 395 in the Rose Valley, to injection well 88-1 located on the CLNAWS.

As a result of the field reconnaissance of the APE by ASM Affiliates, six archaeological sites
and seven isolates were recorded. These include four previously known sites (designated as CA-
INY-1863, CA-INY-2125, CA-INY-3406, and CA-INY-4413) and two newly discovered sites
(designated as CGP-1 and CGP-2). These six sites represent one historic and five prehistoric use
areas. Two sites, CA-INY-2125 and CA-INY-4413, occur within the CLNAWS and are
contributing elements to the proposed Sugarloaf Archaeological National Register District, while
four sites (CA-INY-1863, CA-INY-3406, CGP-1, and CGP-2) occur on BLM public land, and as
allowed by the October 2007 State Programmatic Agreement (Paragraph V.E.4.) between BLM,
SHPO, and the ACHP, are being treated as if they are eligible for the National Register of
Historic Places (NRHP).

The seven isolates recorded include six on BLM land and one on the CLNAWS. In addition, it
was conclusively established that three previously recorded sites, CA-INY-4412 (within the
CLNAWS), CA- INY-2248, and CA-INY-3002 do not extend into the Project’s APE.

The two sites on the CLNAWS (CA-INY-2125 and CA-INY-4413) were previously subjected to
limited test excavations and were recommended as eligible for the NRHP. Subsequently, they
were included as contributing properties of the proposed Sugarloaf Archaeological National
Register District. One site on BLM land, CA-INY-1863, was recommended as eligible for the
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NRHP by ASM Affiliates, while the other three sites (CA-INY-3406, CGP-1, and CGP-2) were
not evaluated by the consultant.

The extent, character, and portion of each site that falls within the Project’s APE varies
considerably. Table 3.6-1, Summary of Sites Identified within the Project APE, is based upon
Table 6.1 of ASM Affiliates’ report (page 50), and summarizes the sites and the eligibility status
of each for the NRHP.

Table 3.6-1
Summary of Sites Identified within the Project APE

Site Size of Portion
Number Description within APE Eligibility Status
CLNAWS-Managed Lands
INY-2125 Prehistoric lithic scatter 656.2 ft x 49.2 ft (32,285.0 Contributing propgrty to the Sugarloaf
f2) Archaeological District
Prehistoric lithic scatter with 4921 ftx 49.2 ft (24,211.3 | Contributing property to the Sugarloaf
INY-4413 . o
metals ft2) Archaeological District
BLM-Managed Lands
INY-1863 Prehistoric scatter with midden, 656.2 ft x 49.2 ft (32,285.0 | Recommended eligible by consultant
metals, and bedrock mortars f2)
INY-3406 Prehistoric flake and lithic tool 755t x 16.4 ft (1,238.2 ft2) | Not evaluated by consultant
scatter with milling slick
CGP-1 Historic site Wlth. features and 328.1 ftx49.2 ft (16,142.5 Not evaluated by consultant
trash concentrations ft2)
CGP-2 Prehistoric flake scatter ?tl)g,g 4761 (781198 | ot evaluated by consultant

SOURCE: MHA 2007; ASM 2005.

Additionally, site CA-INY-3002, which is outside the Project APE, was the subject of test
investigations as part of the study by ASM Affiliates. The site, which was originally thought to
occur within the Project APE, was found instead to lay outside the APE as a result of the test
investigations conducted by Far Western Anthropological Research Group, Inc., during January
2005.

While this EA was being prepared by BLM, during the summer of 2007, the Inyo County
Department of Public Works contracted with the Reno branch office of ASM Affiliates to
conduct a field reconnaissance of Gill Station Road from its junction with U.S. Highway 395 and
the CLNAWS boundary line. The purpose of this study was part of Inyo County’s planning
efforts to improve the physical condition of the road. The width of this second survey was over
200 feet (60 meters) and centered on the centerline of Gill Station Road. This is much wider than
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the width of the 2004 survey of the proposed Hay Ranch Project pipeline corridor, which was 50
feet (15 meters).

This second survey by ASM Affiliates recorded 11 new archaeological sites, and relocated and
updated site records for four previously known sites, including one of the six sites recorded by
the 2004 ASM Affiliates study. However, none of the 11 newly discovered archaeological sites,
and only one of the three re-recorded sites occur within the APE for the Hay Ranch Project
pipeline. The boundary line for site CA-INY-1863 though was expanded by the 2007 ASM
Affiliates survey.

3.6.1 Native American Values

The Eastern Sierra and Mojave Desert regions have been the home of many distinct and diverse
groups of Native Americans for over 10,000 years. Tribal communities are currently located at
Bishop, Big Pine, Fort Independence, Lone Pine, and Furnace Creek in Death Valley. In spite of
175 years of interaction with the larger American society, these communities still maintain their
tribal identity and culture fairly intact. Part of their culture is religious values often tied to
particular geographic landmarks and locations. One such area of special religious and spiritual
affinity is Coso Hot Springs, which is listed on the NRHP, and since 1945 has been located
within the CLNAWS and is part of the APE for this Project.

3.7 Visual Resources

The proposed alignment is located within an area containing a low-growing desert scrub area that
contains some roadways and power lines. The hills serve as a background for the area.

While the CDCA Plan states that projects such as this do not impact visual quality of Class M
lands, the BLM chose to use its Visual Resource Management (VRM) guidelines to evaluate
visual resources and assess the potential impacts of constructing and operating a water delivery
project. Data collected to perform this analysis included USGS quadrangle maps, aerial
photographs, surface photographs, and project maps. The BLM guidelines have four factors to
consider in evaluating a view: scenic quality rating, sensitivity level, distance zones, and visual
resource classes and objectives.

e Scenic Quality Evaluation measures the visual appeal of a tract of land. In the visual
resource inventory process, lands are given an A, B, or C rating based on the apparent scenic
quality, which is determined using seven key factors: landform, vegetation, water, color,
adjacent scenery, scarcity (common or rare), and cultural modifications. The rating system
assumes that areas with the most variety and the most harmonious composition have the
greatest scenic value. The system also assumes that features of the human environment do
not necessarily detract from the scenic value of the landscape. The rating totals are used to
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classify the scenic quality as: Class A, outstanding; Class B, a combination of outstanding
and common; Class C, fairly common to the physiographic region.

e Sensitivity Level Analysis takes into consideration the frequency of use of an area and the
user’s perceived degree of concern about proposed changes in scenic quality. Each area is
rated as having high, medium, or low sensitivity. Sensitivity level analysis is used as an
estimate of public concern for scenic quality. Six factors are used to evaluate sensitivity:
types of users, amount of use, public interest, adjacent land uses, special land use areas, and
other factors (e.g., research or studies indicating visual sensitivity). Each factor is assigned a
rating of high, medium, or low, then an overall rating is given based on the ratings for the six
factors.

e Distance Zones are based on the level of visibility of the proposed corridor within the
landscape from major viewing routes and observation points. Distance zones allow the
consideration of the proximity of the observer to the project features. A particular scene is
assigned one of three ratings. Foreground/middle ground includes areas seen from highways,
rivers, or other viewing locations to a distance of 3 to 5 miles. Background includes areas
beyond the foreground/middle ground but usually less than 15 miles away. Seldom seen
areas are those that are normally hidden from view.

e Visual Resource Classes and Objectives are assigned four categories, or classes (I through
IV). The categories are assigned through two tools, including an inventory tool that portrays
the relative value of the visual resources and a management tool that portrays the visual
management objectives. There are four classes; Class | is for complete preservation of the
exiting landscape and Class IV is for areas that could be altered to provide for BLM
management activities.

3.8 Outdoor Recreation and Open Space

The California desert provides the resources necessary for a variety of recreational experiences.
The BLM is committed to providing opportunities for the visitor to obtain various types of
outdoor recreational experiences and benefits dependent upon a combination of: (1) the kind of
activity desired, (2) the physical or regional setting, and (3) the level of experiences
(psychological and/or physiological). BLM considered a variety of recreational opportunities
along a continuum of opportunities ranging from intensive motorized-vehicle-oriented activities
to resource-oriented activities.

Open Space Areas — The Proposed Action serves as open space for the residents in the general
area.

Recreational Activities — The California desert’s natural value provides many avenues for people
to explore their recreational interests.
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There is a wealth of geological areas to lure the rockhound and hobby prospector. Hunters find
the desert a challenge for game species from quail to mule deer.

Sightseers, painters, and photographers have long known the recreational delights of spectacular
spring wildflower displays and year-round birdwatching.

Motorized vehicle travel is used as a recreational pursuit, itself, and to provide access to pursue
other recreational opportunities.

Regardless of the methods available to participate in desert recreation, provisions to ensure that
these opportunities will continue must be a constant concern of both management and desert
users.

3.9 Social and Economic Value

Inyo County’s economy is primarily driven by two economic sectors: tourism, and resource
extraction and management. Each sector is summarized below:

Tourism. The county budget derives 7% of its total revenues from tourism-related taxes,
including sales, occupancy, and use taxes. Tourism is the most important component of Inyo
County’s economy. Visitor spending (i.e., dollars brought into the county from outside and spent
here) boosts local business income and personal income in addition to tax revenues. Tourists
contribute 70% of all retail and lodging purchases in the county and are the most important
economic resource in the county’s economy.

Resource Extraction and Management. A significant portion of Inyo County’s economy
includes agriculture, grazing, and mining activities, as well as water transportation and
management. These activities are expected to continue long term, and are expected to remain
stable into the future.

Mining activities in the county extract common minerals such as sand, gravel, clay, borates, and
perlite. Public agencies, such as Caltrans and Inyo County, are the largest users of these
minerals, and the related employment contributes both to the county’s economy and to local
infrastructure. Future mineral price fluctuations and international political events will continue to
affect the mining industry in Inyo County.
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Inyo County Communities in the Vicinity of the Proposed Action
Inyo County communities located closest to the Proposed Action include the following:

Coso Junction. Coso Junction, located approximately 2 miles south of the South Well on the
hay ranch parcel. It includes a small highway commercial development, mobile home park, and
a fallow hay ranch. It operates as a safety rest area along U.S. Highway 395 and has a
population of less than forty.

Dunmovin. Dunmovin is a rural community located approximately 0.5 miles northwest of the
Hay Ranch parcel. It consists of unused commercial buildings and a ten-parcel subdivision. The
community has a population of five.

Little Lake. Little Lake is located approximately 9 miles south of the Hay Ranch. It is a rural
commercial area that contains a few scattered residential units. The population of Little Lake is
less than ten (Inyo County 2001).

Haiwee. Haiwee is a widely dispersed residential community located 7 miles north of the Hay
Ranch and covers 2,100 acres. It has a population of 20 (MHA 2008).

Olancha. Olancha is a rual community located at the intersection of U.S. Highway 395 and State
Route 190. The community includes a clay processing mill, Crystal Geyser water bottling plant,
and other light industrial facilities. The area surrounding Olancha is used for cattle grazing and
alfalfa crops. It has a population estimated at 530.

Inyo County General Plan Consistency

The Economic Development Element of the Inyo County General Plan created policies to
support the county’s long-term efforts to improve economic conditions for all county residents.
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4. ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION

This section describes the potential environmental impacts of the Proposed Action, including the
direct, indirect, and cumulative impacts. Mitigation measures are identified for any potentially
significant impact. These mitigation measures are expected to reduce the potentially significant
impacts to less than significant levels.

For purposes of the cumulative impact analysis included in the evaluation of the potential
environmental consequences of the Proposed Action, the following potential projects were

considered in addition to the Proposed Action.

Los Angeles Department of Water and Power Haiwee Reservoir Seepage Recovery

The LADWP’s North and South Haiwee Reservoirs are unlined and may leak water that
infiltrates to the groundwater table. The amount of leakage is unknown. LADWP reportedly
estimated the leakage rate to be approximately 900 acre-feet per year, based on the model
calibration effort conducted for the 2006 numerical groundwater flow model. LADWP has stated
that it will propose a future seepage recovery project that would pump the groundwater from an
existing LADWP well (V817 or V816) just north of Hay Ranch through a 1,700-foot-long
pipeline to the Los Angeles Aqueduct to the west. The well would be pumped at approximately
1.2 cubic feet per second (870 acre-feet per year). South Haiwee Reservoir’s southern extent is
located approximately 4 miles north of Hay Ranch; the LADWRP’s existing wells are located
approximately 2.5 miles south of the reservoir and roughly 1 mile north of Hay Ranch.

Little Lake Habitat Restoration Project

Little Lake Ranch, Incorporated (LLR), a privately owned duck hunting club, started a habitat
restoration project over 7 years ago at its Little Lake property, located approximately 9 miles
south of the Hay Ranch property. The project has created 90 acres of lacustrine® habitat (open
water), 10 acres of palustrine’ emergent wetlands, and about 6 acres of palustrine forested
habitat (along a 1.6-mile-long creek corridor). The project also enhanced about 220 acres of
wetlands-associated uplands and LLR acquired 1 acre of palustrine emergent wetland and
associated upland habitats.

The habitat restoration project included installation of a small weir to provide better water
management capabilities, removed sediment and non-native vegetation, established native
riparian habitat, reconstructed certain basins and stream capabilities, established native food and
cover for upland species, and restored wetlands habitat.

! Lacustrine is a term used to describe a lake environment.
2 palustrine is a wetland classification that includes all non-tidal wetlands, inland wetlands lacking flowing water, or
wetlands containing ocean salts in low concentrations.

Environmental Assessment: 41
Coso Hay Ranch Water Extraction and Delivery System



BLM has approximately 10 acres of public lands surrounding and extending into the middle of
Little Lake. This area has a scenic area lookout above the lake that can be accessed by way of
Fossil Falls.

Gill Station Road Improvements

Inyo County Department of Public Works proposes to make improvements along a 5.5-mile
section of Gill Station Road, from U.S. Highway 395 at Coso Junction to the entry gate for
CLNAWS, in southern Inyo County. The project would include realigning, widening, and
repaving Gill Station Road.

Crystal Geyser Plant

A new water pumping and water bottling plant is proposed for construction by Crystal Geyser
and would be located 3 miles south of Olancha (approximately 11 miles north of Hay Ranch).
Construction of the plant is expected to occur late in 2008. Operation of the plant would involve
pumping approximately 106 acre-feet per year of groundwater.

Deep Rose Geothermal

Deep Rose, LLC is conducting exploration for geothermal resources in southern Inyo County. If
a resource is located, Deep Rose, LLC would apply for permits for geothermal development. The
area of exploration is located in the southern McCloud Flat region within Section 16, Township
21 South, Range 38 East, Mount Diablo Base and Meridian. This is located 5.75 miles northeast
of Hay Ranch.

U.S. Higshway 395

Caltrans has various improvement projects located along or on U.S. Highway 395. Most
applicable in this analysis is the safety roadside rest area (SRRA) at Coso Junction. The SRRA
rehabilitation project at Coso Junction, located approximately 2 miles south of Hay Ranch, was
scheduled to commence construction in November 2007 and was completed in October 2008.
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4.1  Air Quality
4.1.1 Impacts

Emissions from the Proposed Action would come from both direct and indirect sources. Direct
emissions would come from vehicle use on the access roads, heavy equipment operation, and
material handling in the form of PMj, emissions. The operation of engines to power the
operation would generate particulate and other combustion emissions. Indirect emissions would
occur in the form of increased fugitive dust during windstorms due to the soil disturbance as a
result of the Proposed Action. All of these activities would be short term and of low intensity. As
a result, the overall emissions from the Proposed Action will be minimal; however, there could
be local short-term violations of the GBUAPCD rules for fugitive dust if control measures are
not applied. No significant off-site impacts are anticipated.

Consistency with the Applicable Air Quality Plan
A project is deemed inconsistent with an air quality plan if it would result in population and/or
employment growth that exceed growth estimates included in the applicable air quality plan.

The project would include installation of a nine-mile underground pipeline and water collection
tanks. The two existing North and South Water wells at the Coso Hay Ranch will be the sources
of the water. The southern well will be tied into the pipeline. Water from the collection tank
would be piped to the existing Coso Geothermal Project to the east. The Proposed Action will
not result in either an increase in the general population or in the number of employees and staff
in the area.

Therefore, the Proposed Action would be consistent with the local general plan and the Regional
Growth Management Plan; it is not of regional interest and would be consistent with the 2003
Air Quality Management Plan (AQMP). Hence, no impact would result from Project
implementation.

Violation of Air Quality Standard or Contribution to an Existing Air Quality Violation

Air quality impacts are usually divided into perceived short-term and long-term impacts. Short-
term impacts are usually the result of construction or grading operations. Long-term impacts are
associated with the build-out condition of the Proposed Action.

Short-Term Construction Impact

Construction emissions associated with the Project would be generated for a period of three to
five months. Construction emissions can be distinguished as either on or off site. On-site air
pollutant emissions during construction would principally consist of exhaust emissions from
heavy-duty construction equipment, such as excavators and graders, as well as fugitive
particulate matter from soil disturbed during activities such as trenching and grading operations.
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Estimates of emissions associated with construction and operation of the Project were calculated
using the URBEMIS 2007 Air Quality Model (Version 9.2.4). URBEMIS 2007 estimates
maximum daily emissions during four construction periods ranging from 20 to 50 days in
duration. Emissions resulting from the operation of two diesel-powered portable generators are
discussed in the Long-Term Operational Impacts section of this EA.

Model inputs were modified to reflect construction details provided in the proposed Project
description. Data input applied in the URBEMIS 2007 air quality modeling were obtained from
the proposed Project application materials that detailed construction equipment information,
specifying types and hours per day of operation, as well as timelines for construction phases.
Where information was not available, URBEMIS model default assumptions were used. These
results are identified in Table 4.1-1, Estimated Maximum Daily Construction Emissions.

Table 4.1-1
Estimated Maximum Daily Construction Emissions

Unmitigated Emissions (Ibs/day)
ROG* | NOx | CO so, | o | o
Construction Period 1 (50 days) 7.05 58.85 23.41 0.00 2.86 2.63
Construction Period 2 (20 days) 2.59 22.60 9.06 0.00 1.05 0.97
Construction Period 3 (50 days) 417 35.89 13.56 0.00 1.69 1.55
Construction Period 4 (30 days) 6.81 55.02 25.06 0.00 2.77 2.55

SOURCE: URBEMIS 2007 version 9.2.4.
NOTES: * ROG = Reactive Organic Gas.
See Appendix F, Air Quality Tables, for calculations.

Equipment Exhaust Emissions

Construction equipment, on-road heavy-duty trucks, and construction worker commute vehicles
would generate air pollutant emissions. Short-term generation of criteria pollutants would result
from the employment of heavy-duty trucks, dozers, trenchers, loaders, and welders that would be
used to develop the proposed pipeline and water tanks. The URBEMIS model was customized to
reflect operation of specific construction equipment, as illustrated in the detailed model results
presented in Appendix F of this EA. Emissions from construction worker commute trips would
be minor compared to the emissions generated by construction equipment. The GBUAPCD
considers short-term construction exhaust emissions to be less than significant. Because this
impact is less than significant according to the criteria presented above, mitigation measures to
mitigate construction equipment exhaust emissions are not required.
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Fugitive Dust (PMo) Emissions

Fugitive dust emissions in the form of PMio (particulate matter up to 10 microns in diameter)
would be a factor during clearing, grading, trenching, and other ground-disturbing construction
activities. Quantitative values could vary significantly depending on soil moisture, silt content,
wind speed, construction density, and other factors. Construction of the proposed Project would
entail the application of water to exposed soil to reduce fugitive dust generation. The use of
4,000-gallon water trucks during each construction phase is represented in Table 4.1-1,
Estimated Maximum Daily Construction Emissions. Additionally, the operation of construction
equipment would produce combustive emissions of PMy, and PM,s (particulate matter 2.5
microns or less in diameter). However, air quality impacts from construction would be temporary
and, pursuant to GBUAPCD policy, fugitive dust emissions from construction activities do not
need to be quantified to make a significance determination. Instead, the district maintains that all
fugitive dust emissions from construction activities represent a potentially significant, but
mitigatable impact (see criteria presented previously). With the implementation of the identified
mitigation measures, dust emissions from the Project will not result in any significant impacts.

In addition to the implementation of standard GBUAPCD construction mitigation measures,
particulate emissions from construction activities will be minimized by the use of good
engineering practices in earthwork, and by the continuous use of water trucks. Compliance with
the posted speed limits will be required. Therefore, with implementation of mitigation measures
for fugitive emissions, as documented in Section 4.1.3, Mitigation, of this EA, the GBUAPCD
requirements would be met and the construction emissions would not contribute significantly to
any air quality threshold.

Long-Term Operational Impacts

Except for the first year of operation, long-term operational impacts would not increase the air
emissions in the area since no additional activity would be generated. During the first year of
operation (up to 12 months), electrical power to operate the downhole pumps, booster pump
station, area lighting, and instrumentation would be provided by two 1,500-kilowatt diesel-
powered portable generators, each operated at up to 75% of rated capacity for up to 18 hours per
day. The generators would be obtained from an equipment rental company, would meet at least
Tier 1 state and federal emission standards, and would be registered under CARB’s Statewide
Portable Equipment Registration Program.®> The emissions from the two portable generators
were estimated using the URBEMIS 2007 program (see previous Equipment Exhaust Emissions
section of this EA).

Under the CARB Statewide Portable Equipment Registration Program, portable equipment may operate for up
to 12 months at one location without obtaining a permit to operate from the governing air district. If the engine
generators were to remain for more than 12 months, they would have to obtain authorization to construct and
permits to operate from the GBUAPCD. Accordingly, they would be subject to the GBUAPCD’s new source
review requirements including the use of best available control technology, such as diesel particulate filters.
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The GBUAPCD has not published guidelines for air quality assessments under CEQA; nor does
it recommend numerical, mass-emission-based thresholds for operational emissions. Instead, the
GBUAPCD recommended that the impact on ambient levels of NO, be evaluated to determine
whether the emissions would cause an exceedance of the 1-hour and annual CAAQS (D. Ono,
pers. comm. 2008).

An ambient air quality impact analysis was conducted for the NOx emissions from two diesel-
powered generators. For this analysis, it was assumed that two “container”-type engine-generator
sets would be operated near the western end of the water pipeline. To perform the ambient air
quality assessment, stack characteristics were obtained for a Multiquip 40-foot container*
housing a Cummins-brand 1,500-kilowatt engine-generator set driven by a Cummins KTA50G9
diesel engine.” The stack characteristics used in the modeling are as follows:

Stack Height: 13.5 feet

Stack Diameter: 12 inches

Exhaust Flow Rate: 8,950 actual cubic feet per minute

Exhaust Temperature: 865°F

Emission Rates:

Maximum Hour: 18.37 pounds per hour (2.32 grams per second) per engine
Annual Average: 13.78 pounds per hour (1.74 grams per second) per engine
Dimensions of Container (for downwash calculations)

Height: 13.5 feet

Length: 40 feet

Width: 8 feet

All of the NOx emissions were assumed to be NO,. This approach is conservative because only
about 5% to 10% of the exhaust gas would be NO,, with the balance being nitric oxide (NO).
The NO will convert to NO; over time and distance. Thus, this assumption would overstate the
potential impact.

The dispersion modeling was performed using the Environmental Protection Agency (EPA)-
approved model SCREEN3.® The engines were assumed to be located in the center of the
northern-most Coso Hay Ranch property in Section 26, Township 21S, Range 37E. The distance
to the nearest publicly accessible property line is approximately 4,100 feet (1,250 meters).
SCREENS3 was run for potential receptor distances from 4,100 to 32,808 feet (1,250 to 10,000
meters). The point of maximum impact was approximately 3,000 feet (914 meters) from the
assumed location of the engines. Because SCREENS3 estimates only 1-hour impacts, the results

4
5

http://www.mgpower.com/pages-products/container/EGC1500C.html
http://www.cumminspower.com/www/common/templatehtml/technicaldocument/EmissionDataSheets/na/eds-
163.pdf

®  Lakes Environmental, SCREENView, Version 2.5.0.
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from the model run using the annual average emission rate were multiplied by 0.1 to estimate the
annual impacts as described in the EPA guidance (EPA 1992). The modeling results were added
to the background concentration as shown in Table 4.1-2, Ambient Air Quality Modeling
Results. As indicated in Table 4.1-2, the NO, concentrations would not cause or contribute to an
exceedance of the CAAQS, and the impact would be less than significant.

Table 4.1-2
Ambient Air Quality Modeling Results
. Backgrom}d Modeled Impact Impact plus
Averaging Concentration Background CAAQS
Period (ppm) pg/m’ | ppm (ppm) (ppm)
1-Hour 0.055 112.42 0.06 0.12 0.18
Annual 0.005 8.43 0.004 0.009 0.030

Notes: Background concentration are highest values for 2005-2007, Trona monitoring station. NOx impact modeled for a single engine-
generator. The modeled impacts at the point of maximum impact (3,000 feet from the source) were doubled for two units operating
concurrently.

The engines would also emit diesel particulate matter, which is designated as a toxic air
contaminant and a carcinogen by CARB. However, the engines would operate for up to 1 year
only and no off-site receptors are located within 800 meters (2,625 feet) of the Project site. Thus,
significant long-term health impacts would not occur.

Therefore, there are no long-term emissions associated with the Proposed Action, and no Project-
specific significant impacts to air quality would result from the implementation of the Proposed
Action.

4.1.2 Cumulative Impacts

The cumulative effect area for air resources is the Coso Junction PM® Planning Area. There are
few sources of emissions in the area. The overwhelming majority of the emissions are
transported into the area from Owens Lake in the adjacent air planning area. The GBUAPCD
considers most other sources as minor. They identify the control of emissions from Owens Lake
as the only necessity to achieve the National Ambient Air Quality for the Coso Junction PM™°
Planning area. The expected emission levels associated with the proposed Project are not likely
to result in or contribute to exceedances of the NAAQS since the emissions will be short term in
nature.

4.1.3 Mitigation
The following mitigation measures shall be implemented during construction of the Project to

reduce potentially significant impacts associated with fugitive dust (including visibility impacts)
to less than significant levels:
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e Water all active construction areas, including unpaved access roads (if applicable), at least
twice daily or more often if winds exceed 15 miles per hour (mph) or fugitive dust is
observed leaving the construction site boundary.

e Enclose, cover, water twice daily, or apply (non-toxic) soil binders to exposed stockpiles
(e.g., dirt and sand).

e Limit construction traffic speeds on unpaved roads to 15 mph. All contractors and Project
applicant staff who will use unpaved roads during construction of the Project shall be
informed of the 15 mph speed limit.

4.2 Soils

4.2.1 Impacts

Implementation of the Proposed Action has the potential to create soil erosion due to removal of
vegetation and disruption or compaction of the desert surface. This impact will be reduced to less
than significant impacts through implementation of mitigation measures outlined in Section
4.2.3, Mitigation, of this EA.

4.2.2 Cumulative Impacts

The potential cumulative impacts associated with the Proposed Action would also create
potential erosion impacts. This may include potential sedimentation and windblown soil. The
mitigation measures in Section 4.2.3 that would be implemented for each project would reduce
the impacts to less than significant levels. Implementation of the mitigation measures in Section
4.2.3 would reduce these cumulative impacts.

4.2.3 Mitigation

e Application of erosion protection in accordance with the revegetation plan (see Appendix G
of this EA) will consist of applying straw over the standard revegetation seed mixture and/or
redistributed topsoil, to prevent erosion.

e Construction vehicles will be confined to designated roads and parking areas to prevent
compaction of outlying areas.
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4.3 Vegetation

4.3.1 Impacts

Implementation of the Proposed Action would result in the loss of desert vegetation, including
the creosote—white bursage scrub and allscale scrub communities, as a result of the removal of
vegetation during pipeline construction. The construction of the Proposed Action in and near
existing roadways and trails will minimize this loss.

Disruption of the soil and the use of equipment from other locations create the potential to
further introduce invasive and noxious weeds into the area. This impact is considered potentially
significant without mitigation.

As discussed in Section 3.3, Vegetation, of this EA, there is a potential that several special-status
plant species may occur along the pipeline alignment. This could constitute a significant impact
without mitigation.

4.3.2 Cumulative Impacts

The other cumulative projects have a potential to impact special-status plant species and to
introduce invasive and noxious weeds to the area. This would also include impacts to the
creosote—white bursage scrub and allscale scrub communities. These impacts can be mitigated
through the implementation of the mitigation measures in Section 4.3.3 of this EA.

4.3.3 Mitigation

e COC shall crop or crush, not blade, vegetation underneath and along the pipeline corridor,
except in any areas required for above ground supports (see Figure 1, Pipeline and Related
Infrastructure), which shall be cleared.

e The pipeline corridor shall be revegetated according to the revegetation plan provided in Appendix G of
this EA.

e COC shall gain and maintain access to the pipeline by pruning, not by destruction of existing vegetation
through clearing or blading.

e Construction equipment and vehicles shall be cleaned to remove dirt and any vegetative material prior
to accessing the site. This will reduce the potential for introduction of invasive or noxious species.
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e Prior to construction, monitoring shall occur to determine the presence of noxious or invasive species
on or adjacent to the pipeline corridor. Any removal program must be approved by the BLM in
advance of its implementation.

e The pipeline corridor shall be monitored for 5 years after completion of construction. Any noxious or
invasive species found will be reported to the BLM and control measures will be developed and
implemented only after review and approval by the BLM.

e During construction, the pipeline corridor shall be monitored for special-status plant species. Any
populations of special-status species shall be identified and avoided through rerouting of the pipeline
within the surveyed corridor.

4.4 Surface Water

4.4.1 Impacts

Implementation of the Proposed Action may create short-term erosion impacts associated with
pipeline construction. Because the trench surface will be regraded and the soil stabilized, no
significant impacts are anticipated. The construction of the Proposed Action will not increase
flooding potential within the Project area.

4.4.2 Cumulative Impacts

The cumulative projects may also create similar impacts as the Proposed Action. This will
include potential erosion associated with grading for the projects. It is assumed that erosion
controls will be implemented for each project and the impacts will be mitigated through this
action.

4.4.3 Mitigation

No mitigation measures are required.

4.5 Groundwater

This section is summarized from the Hydrology and Water Quality section of the Inyo County
Conditional Use Permit (CUP 2007-003) Draft Environmental Impact Report (DEIR) prepared
by MHA/RMT in 2008. Because the Project is considered to involve the transfer of groundwater
out of its basin of origin, the Project is subject to the requirements of Chapter 18.77 of the Inyo
County Code for review by the Inyo County Water Commission, which makes recommendations
to the Inyo County Planning Commission as to the potential hydrologic and environmental
impacts of proposed groundwater export projects. The DEIR prepared to support that review sets
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forth a comprehensive and detailed review of potential impacts to groundwater resources in Rose
Valley from the Project and different operating scenarios, based on hydrologic modeling. The
DEIR also includes a detailed Hydrologic Monitoring and Mitigation Plan (HMMP) designed to
provide detection of changes in groundwater levels and corresponding requirements for the
reduction or curtailment of pumping rates, in response to specified “trigger levels,” in time to
avoid any significant effects on the groundwater resource and other environmental resources
supported by groundwater. The BLM has independently considered the analysis of potential
hydrologic and water quality impacts set forth in the Draft EIR (Section 3.2), and the monitoring
and mitigation requirements of the HMMP, and has incorporated them by reference in this EA as
Appendix H. The following is a very limited summary of those materials; the reader is
encouraged to refer to Appendix H of this EA for the corresponding details.

4.5.1 Impacts

This section addresses the groundwater impacts associated with construction of the Proposed
Action, impacts to water users in the Rose Valley and Indian Wells Valley, as well as impacts to
Little Lake and Coso Hot Springs.

Groundwater Impacts Associated with Pipeline Construction

Implementation of the Proposed Action would include the construction of down-hole pumps,
new well heads, storage tanks, and a pipeline. It is estimated that this would require 4,500
gallons per day during the construction period. This is expected to result in only a minimal
change in groundwater levels and will not create a significant impact.

Impact to Rose Valley Water Users

Operation of the Proposed Action would result in drawdown of the water table in Rose Valley.
Based on hydrologic modeling, the groundwater is predicted to decline from 25 to 55 feet for the
wells in Dunmovin, approximately 1.5 miles north, from 20 to 50 feet at Coso Junction, from 7
to 20 feet at Cinder Road/Red Hill West, and from 4 to 11 feet for Little Lake Ranch North.
These declines would occur in the 30-year timeframe with the decline increasing over time to
that level. This predicted lowering of the groundwater table in the vicinity of groundwater users,
which would potentially inhibit access to groundwater, is considered significant. Due to the
predicted low level of drawdown in the southern portion of the valley, water supply wells in this
location may not need any equipment changes. For wells in the Dunmovin area and in Coso
Junction, existing wells may be impacted through the decline in water levels, making the current
well equipment unable to produce the volume of water currently produced. This impact will be
mitigated by the applicant monitoring the wells in accordance with the HMMP and modifying
the wells or equipment as necessary to allow these wells to function at current levels, at the
Project Proponent’s expense.
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Impact to Water Users in the Indian Wells Valley

Groundwater modeling indicates that impact to the Indian Wells Valley water users would be
less than significant with the reduction in flows less than 3% of total recharge estimated.

Impact to Little Lake

The potential impacts to Little Lake water levels predicted by the groundwater modeling are
considered significant. The springs that feed the lake may be dependent upon groundwater
levels. Groundwater modeling has indicted that there will be a reduction in groundwater levels
and reduction in spring flows at Little Lake. The monitoring and mitigation measures in the
HMPP are designed to avoid these potential significant impacts. The trigger levels for the
reduction or cessation of pumping to protect the groundwater levels and any dependent
environmental resources at Little Lake have been conservatively set. The Project Proponent will
bear the risk that it will be unable to pump as much groundwater as planned for the Project.

Impact to Coso Hot Springs

No adverse impact to Coso Hot Springs is expected. The extensive monitoring of these springs
during the 20+ years of geothermal resource development and utilization in the Coso KGRA has
not demonstrated a direct connection between the springs and the geothermal reservoir. BLM has
entered into a Programmatic Agreement with the SHPO and the ACHP (Appendix D) to provide
a continuing framework for monitoring and addressing potential impacts to Coso Hot Springs
from the Proposed Action.

4.5.2 Cumulative Impacts

The potential impacts to groundwater resources in Rose Valley from the Proposed Action may be
increased by the Crystal Geysers project and LADWP Haiwee Reservoir seepage recovery
project, if either or both of those projects proceed. The HMMP addresses this possibility.

4.5.3 Mitigation

The following mitigation measures are expected to reduce potentially significant impacts to less
than significant levels:

e The Project Proponent shall implement the HMMP (see Appendix H) as approved by Inyo
County.
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4.6  Wildlife

4.6.1 Impacts

Implementation of the Proposed Action has the potential to impact wildlife species in general
and special-status species in particular. In general, the potential impact will be short term in
nature during the construction period. Once the pipeline is in place and the site is revegetated, the
remaining potential impacts to wildlife habitat would be minimal.

The proposed Project is located in an area that is considered the north-westernmost limit of the
range of the desert tortoise. Rose Valley is potential habitat for the desert tortoise. Surveys for
the tortoises along the pipeline alignment by UltraSystems in March of 2005 (Appendix | of this
EA) and by EREMICO Biological Sciences in August of 2007 for the Gill Station Road
Improvement and then in April 2008 for the DEIR, did not identify any tortoises on the proposed
alignment. Burrows and other signs were noted. Therefore, at most, the area could contain low
densities of tortoises. Based on these findings, impacts to this species are not anticipated. BLM
has initiated formal consultation with the USFWS on effects to the desert tortoise. The avoidance
requirements included in the mitigation measures are intended to avoid the need for incidental
taking authorization with respect to the desert tortoise.

The Project area is within the range of the Mohave ground squirrel. Surveys in the area including
the proposed pipeline alignment did not result in observation of ground squirrels. Because they
are difficult to observe, there is a potential that the species could occur in the area. Mitigation
measures for the species are provided in Section 4.6.3, Mitigation, of this EA. In support of the
approval by the CEC of Small Power Plant Exemption for the Coso Navy 2 Geothermal Project,
in 1988, BLM, CLNAWS, and CDFG entered into a Stipulation for Mitigation of Impacts to the
Mohave Ground Squirrel at the Coso Known Geothermal Resource Area (Stipulation and
Mitigation Plan, included as Appendix C of this EA), an Approved Mohave Ground Squirrel
Mitigation Plan. The Stipulation and Mitigation Plan required the establishment of a 43,448.5-
acre Coso Grazing Exclosure Mitigation Program, which includes Mohave ground squirrel
trapping within the exclosure and evaluations every 5 years for the life of the Project. The
Stipulation and Mitigation Plan allows surface land disturbance within the Coso KGRA of up to
2,193 acres on the federal lands covered by the plan. To date, only 474.69 acres of this allowance
has been used. The surface disturbance calculations are reported annually to the CEC.

The CDFG recognizes that the 1988 Stipulation and Mitigation Plan is “grandfathered in” under
the provisions of Cal. Fish and Game Code Section 2081, and therefore, that no additional
incidental taking authorization or habitat compensation will be required with respect to the
potential impacts on the Mohave ground squirrel resulting from the Hay Ranch Project on the
federal lands covered by the Stipulation and Mitigation Plan. COC has submitted an application
to CDFG for a 2081 Incidental Take Permit with respect to the Mohave ground squirrel in
relation to Project activities to be conducted on private land.
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4.6.2 Cumulative Impacts

It is unlikely that the other projects would impact desert tortoise due to the low densities of the
species in the area. Other activities and developments in the Project area that have the potential
to compound the impacts of the Proposed Action on wildlife in general, and the Mohave ground
squirrel in particular, include the Deep Rose Project and existing pumice mine. Although the
amount of acreage leased for geothermal and mining uses are reasonably known, the amount of
existing disturbance to soils and specific wildlife habitat types has not yet been identified for
these projects. However, the Proposed Action’s incremental effect on the Mohave ground
squirrel would not be cumulatively significant. The mitigation measures in Section 4.6.3 of this
EA would also apply to those projects.

4.6.3 Mitigation

The following mitigation measures are proposed:

e The pipeline corridor shall be revegetated according to the revegetation plan for the proposed
Project (Appendix G).

e Preconstruction biological monitoring shall be conducted prior to construction to identify any
possible tortoises or ground nesting birds within the pipeline alignment. Any potential
tortoise, Mohave ground squirrel burrows or ground nesting sites in the alignment shall be
examined prior to construction to assure their avoidance.

e A tortoise-proof exclusion fence shall be installed around the proposed Project construction
area including staging areas and laydown sites; the fencing shall be maintained throughout
construction and all work shall be conducted within the fenced areas.

e A qualified biological monitor shall be on site during all phases of construction. The
biological monitor shall ensure that the tortoise fencing remains in place and that all work
occurs in place within the fenced areas.

e All construction workers shall be briefed as to measures to avoid impacts to desert tortoise
and other special-status species; these measures shall include proper disposal of solid waste,
no driving in areas outside of the tortoise enclosures, and the exclusion of pets and firearms
from the Project site.

e The Project Proponent shall debit 48.42 acres from its remaining acreage credit allowance
under the approved Mohave Ground Squirrel Mitigation Plan.
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e The Project Proponent shall obtain an incidental taking permit with respect to the Mohave
ground squirrel to authorize incidental takings that may occur on private land in connection
with the Project, and shall satisfy all habitat compensation requirements of the CDFG as a
condition of that authorization.

4.7 Cultural Resources

4.7.1 Impacts

Existing archaeological sites registered in the NRHP were found within the Project APE.
However, impacts to these sites due to the Proposed Action can be minimized through adoption
of mitigation measures outlined in Section 4.7.3 of this EA. No residual impacts to cultural
resources are anticipated after the implementation of the mitigation measures described here.

4.7.2 Cumulative Impacts

The other projects in the cumulative baseline may impact cultural resources. Each of these
projects would be required to follow similar mitigation measures as described in Section 4.7.3 of
this EA.

4.7.3 Mitigation

All sites found in the Project APE will be avoided during construction by shifting that portion of
the APE for the proposed pipeline to within the paved or gravel roadway (Gill Station Road).
This avoidance includes a 30-meter (98-foot) buffer zone around large sites (INY-1863, INY-
2125, INY-4413, and CGP-2), and a 10-meter (33-foot) buffer zone around small ones (INY-
3406 and CGP-1). A cultural monitor is required during any construction activities within any
avoidance area, along with the temporary placement of orange environmental fencing to protect
the sites.

4.8 Native American Values

4.8.1 Impacts

Impacts to Native American resources from the Proposed Action are addressed through the
Programmatic Agreement (PA) (Appendix D of this EA) signed with the BLM, SHPO, and
ACHP. With mitigation, no significant impact regarding Native American values would result
from implementation of the Project.
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4.8.2 Cumulative Impacts

No cumulative impacts to Native American values are anticipated. Each of the projects in the
cumulative baseline will be mitigated as described in Section 4.8.3, Mitigation, of this EA.

4.8.3 Mitigation

As a result of consultation among the five tribes of the Owens Valley region (Bishop, Big Pine,
Fort Independence, Lone Pine, and Timbisha Shoshone of Death Valley), BLM has included the
Coso Hot Springs within the APE for this Project. Further consultation between these tribes and
BLM led to the completion of a Programmatic Agreement (PA) that will allow BLM to take into
account the effects of the undertaking on both Coso Hot Springs and the archaeological sites
within the proposed pipeline corridor. This PA was signed by BLM, SHPO, and the ACHP in
Washington, D.C. during the summer of 2008 (included as Appendix D of this EA).

The major provisions of the PA require that BLM will assume all archaeological sites within the
APE as eligible for the NRHP.

e BLM will ensure that the pipeline route and construction avoids the six archaeological sites
located within the APE.

e A qualified archeologist and Native American monitor will be present during construction
activities.

e CLNAWS has been monitoring the geophysical state of the Coso Hot Springs on a monthly
basis since 1979 as a provision of an earlier PA related to the construction of the initial
geothermal facility, and an annual report that tallies these monthly observations will be
distributed to the signatory and concurring parties to the PA.

e CLNAWS has been coordinating the visitation and use of Coso Hot Springs by Native
Americans and Traditional Practitioners since 1979 (Appendix A) as a provision of an MOU
between the Coso Ad Hoc Committee, composed of acknowledged individuals from the
Owens Valley tribes and Kern County Indian Community, and an annual summary of Native
American use of the Coso Hot Springs will be provided to the signatories and concurring
parties to the PA.

e If changes in use patterns by the Traditional Practitioners resulting from the implementation
of the undertaking are identified, BLM and CLNAWS will initiate consultation among the
signatory and concurring parties regarding the observed changes.

In order to minimize impacts to Native Americans traveling to the Coso Hot Springs, vehicle
traffic (within a reasonable distance of the religious activity) will be halted or kept to a minimum
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during ceremonial and religious observances related to the visitation. CLNAWS will notify the
Project Proponent of Native American visits to the designated prayer sites and Coso Hot Springs
so that activities such as construction can be scheduled to minimize or eliminate interference
with these ceremonial activities.

4.9 Visual Resources

4.9.1 Impacts

Scenic Quality: The water delivery Project can be divided into two parts: the portion on the
western end of the alignment, from the North Well to the South Well and proposed pump station,
to Gill Station Road; and the portion that is adjacent to the existing roadway.

The portion on the western end of the alignment is most visible to the general public, as the
South Well is located approximately 2,000 feet east of U.S. Highway 395. However, the view to
the east of U.S. Highway 395 has a scenic quality of Class C, as the North and South Wells are
existing facilities. According to the BLM VRM guidelines, Class C is described as fairly
common to the physiographic region. The SCE 115 kV transmission line is located behind the
wells, with the Gorge Rinaldi 500 kV SCE/DWP transmission line in the foreground. The water
pipeline between the North Well and the South Well is proposed to be underground. The
proposed pump station will be located behind the South Well and will include a 250,000-gallon
collection tank that will be protected with a perimeter fence.

The water pipeline, adjacent to the roadway, is proposed to be underground for almost the entire
length up to the injection system near the Coso geothermal area. There is a small section of
pipeline that will be aboveground (approximately 500 feet in length). This is located just outside
of the CLNAWS boundary. The other aboveground structure will be the holding tank (at the
High Point Tank Site), located inside the CLNAWS boundary. Due to the presence of the
roadway, this portion of the Project also has a scenic quality of Class C (see Figure 1, Pipeline
and Related Infrastructure)

Sensitivity Level: Because of the presence of the water wells and electrical transmission lines
along the western end of the alignment, and an existing roadway along the remainder of the
alignment (to the water line route), the sensitivity level for changes in the scenic quality is low.
The water line will be buried underground for a large majority of the length and this would
minimize the likelihood of adverse impacts to scenic quality.

Distance Zones: The distance zone of the western end of the alignment would be located in the
foreground/middleground of the landscape, with the underground water pipeline and proposed
pump station located in the vicinity of U.S. Highway 395. The proposed water pipeline route
adjacent to the roadway would be in the background, or in seldom-seen areas, as the roadway
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proceeds through an unpopulated area. The roadway provides access to an active mining
operation and the Coso KGRA; these are not areas of high interest to tourists.

There are no impacts to visual resources due to the Proposed Action. The structures in the
Proposed Action are only located within Hay Ranch, the facilities will be buried and construction
will occur in or near existing disturbed areas such as roads.

4.9.2 Cumulative Impacts

Each of the projects in the cumulative impact baseline has the potential to create visual impacts.
None of these impacts are expected to be significant in that they are not impacting scenic areas.

4.9.3 Mitigation

Since no impacts to visual resources are expected as a result of the Proposed Action, no
mitigation measures are required.

4.10 Outdoor Recreation and Open Space

4.10.1 Impacts

The Proposed Action will not adversely impact any National Scenic Trails or National Historic
Trails. After construction of the Proposed Action, it is expected that the area will appear much as
it does presently. The water pipeline is proposed to be installed underground for all but small
portions at the locations shown on Figure 1, Pipeline and Infrastructure. The water pipeline will
predominantly be located adjacent to an existing road.

4.10.2 Cumulative Impacts

None of the projects considered in the cumulative baseline are anticipated to produce significant
environmental impacts to recreation. This is because the projects are not occurring in areas used
for high levels of recreation.

4.10.3 Mitigation

No mitigation measures are required.
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411 Social and Economic Values
4.11.1 Impacts

There would be no impact on the two major economic sectors (Tourism and Resource
Extraction) of the regional economy due to the Proposed Action. No significant impacts
regarding social and economic values would result from implementation of the Project.

4.11.2 Cumulative Impacts

It is anticipated that the Proposed Action combined with the other cumulative projects in the
baseline will increase the economic activity in the region, resulting in a beneficial cumulative
impact.

4.11.3 Mitigation

Since the Proposed Action would have no significant impact on social and economic values, no
mitigation measures are required.
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5. PERSONS AND AGENCIES CONSULTED
5.1 Organizations and Persons Consulted

U.S. Department of the Interior Bureau of Land Management
Ridgecrest Field Office, 300 S. Richmond Road, Ridgecrest, California 93555

[0 g 1o IS (o] f o PSSR Archaeologist
BOD ParKEN ... Wildlife Biologist
LINN GUM ottt re e nne s Supervisory Geologist
Michael Lystad..........cccooveiiiiiiiieie e Petroleum Engineer Technician
ElRINE HANSON ......oiiiiice et re s Realty Specialist
GIENN HAITIS . ...cve e Natural Resources Specialist

California Desert District, 22835 Calle San Juan De Los Lagos, Moreno Valley, California 92553
Janet H. BUDANKS.........cooi s Realty Specialist
Larmy LePre. .. e e e e DISETICE BiOlOgISE

U.S. Department of Defense Department of the Navy
Naval Air Weapons Station, China Lake, California 93555

Kenneth BONIN, ST.....cooiiiiiice e Coso Project Manager
BECKY JENSEN. ..ot Environmental Protection Specialist
Carolyn Shepherd..........cooiiiiiiiiic e Environmental Program Director
RUSSEH KaldeNDErg ......cvoiviiiiiiiceeee s Staff Archaeologist
MIKE STONET ...ttt Water Program Manager
Environmental Assessment: 61

Coso Hay Ranch Water Extraction and Delivery System



5.2  Preparers and Contributors to the Environmental Assessment

Coso Operating Company LLC
P.O. Box 1690, Inyokern, California 93527

DICK Arruda .....cooveeieiieciecee e General Manager of Geothermal Production
COollEeN BroCK .......coiuiiiiiie e s Compliance Coordinator
CREIS EHIS. .. s Site Manager

JESS MICCUIIOCN ... Resource Manager

Dudek Environmental and Engineering
111 Pacifica, Suite 230, Irvine, California 92618

JONN WESTEIMEIET ... et e e e e e e e e e e e e e ren e Project Manager
LinColn HUFIDUL. .. ..o e e e Environmental Planner
Karen Mullen, PRD .....coo ot e e e e e ee eaeeee e nen e e e 2.2 BIOlOQISE
DAY o I 1= o (0 o Air Quality Manager
LT T £ - o PSP A 4 -1 |V s
UltraSystems
100 Pacifica, Suite 250, Irvine, California 92618
Robert MOotSChall...........c.oooeiiiecc e General Manager
KENAAIT JUE.......oeiicecece et Project Manager
GregQ MIIIEE ... sra e Senior Biologist
Nasrn BENMANESH .......ccoiiii s Senior Scientist
SUSAN AN L.ttt ettt eenre e Senior Planner
Eremico Biological Service
211 Snow Street, Weldon, CA 93283
D T I 1T g (- TE PPN =1 (o] [o]o | 113
ASM Affiliates
543 Encinitas Blvd., Suite 114, Encinitas, California 92024
Dr. Brian F. BYI ......ooooiiiiiiiieeee e Senior Archaeologist
Dr. Mark BECKET ..ot Senior Archaeologist
Drew PallEtte ........ooveiiiiiieeee e Associate Archaeologist
Far Western Anthropological Research Group, Inc.
2727 Del Rio Place, Suite A, Davis, California 95616
=T (0] 0TI T T SRRSO Archaeologist
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GeoTrans, Inc.
17770 Cartwright Road, Suite 500, Irvine, California 92614
1AN HAIE ... Senior Project Manager

Veizades & Associates
5 3rd Street, Suite 400, San Francisco, California 94103
HENIY VRIZAGES ...t Project Director

Brown and Caldwell
201 E. Washington Street, Suite 500, Phoenix, Arizona 85004
SEEVEN BrOOKS. ...t e et e e e e e e e e Senior Hydrologist
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U5 DEPARTMENT OF THE INTERIOR
BUREAL OF LAND MANAGEMENT

R BUREAU OF LAND MANAGEMENT
COSO GEOTHERMAL PROJECT
HAY RANCH WATER EXTRACTION & DELIVERY SYSTEM
ENVIRONMENTAL ASSESSEMENT
DOCUMENT NUMBER CACA-046289, CA-650-2005-100

DECISION RECORD FINDINGS OF NO SIGNIFICANT IMPACT - FONSI (40 CFR 1508.13)
Finding of No Significant Impact

Coso Geothermal Project

Hay Ranch Water Extraction & Delivery System, Right-of-Way Application CACA-046298
NEPA Compliance Document Number CA-650-2005-100

INTRODUCTION:

The Bureau of Land Management (BLM) prepared an environmental assessment (EA), in accordance with the
National Environmental Policy Act of 1969, 42 U.S.C. 88 4321-4347 (NEPA), the regulations of the Council
on Environmental Quality, 40 C.F.R. Part 1500, and the BLM NEPA Handbook (H-1790-1), to analyze the
environmental impacts of a granting an application for a right-of-way across Public Land for the purposes of
the Hay Ranch Water Extraction & Delivery System (Proposed Action). The Proposed Action and
considered alternatives would take place within the California Desert Conservation Area (CDCA). The
CDCA Plan, originally approved in 1980 and last amended in 2006 by the West Mojave Plan, is the land use
plan that governs public land management in the California Desert.

BACKGROUND AND PROPOSED ACTION:

The BLM has prepared the attached EA (CA-650-2005-100) addressing the application by Coso Operating
Company LLC (Coso) for a right-of-way across Public Land (Application Case File No. CACA-046298) to
develop the Hay Ranch Water Extraction & Delivery System (Hay Ranch Project). The EA analyzed the
impacts of the Proposed Action and alternatives to supply supplemental injection waters from the Hay Ranch
water well to the Coso geothermal reservoir. This project would entail construction of a groundwater
extraction and pipeline delivery system from the Hay Ranch to the water distribution station and an existing
injection system located at the Coso Geothermal Field on withdrawn land managed by the Navy as part of the
China Lake Naval Air Weapons Station (CLNAWS).

The project site affects private land, Navy withdrawn land and Public Land managed by the BLM within Inyo
County, California. The proposed pipeline and tanks includes an approximately 9 miles long by a 50 feet
wide right-of-way encompassing a total area of approximately 55 acres. The pipeline primarily follows an
existing roadway. Most of the pipeline will be buried except where geologic features force the pipeline above
ground.

PRIVATE LAND: 5.63 acres of the Proposed Action will affect Coso’s private land (Hay Ranch) located
within Sections 25 & 26, T. 21 S., R. 37 E., MDBM. The Hay Ranch has two existing water wells (North and
South wells), which will be the source of water for the project. A 12-inch pipeline will be installed at the
North well and will transport water to the South well area to a 250,000-gallon collection tank. The collection
tank will provide the suction supply to a new booster pump station consisting of two vertical turbine pumps.
These pumps will discharge through a surge tank, and connect to the main pipeline. The South well will be
tied into the 20-inch pipeline that will cross BLM-managed public land and terminate on Navy-managed
withdrawn land.

PUBLIC LAND: The 20-inch water pipeline crossing the BLM managed public land will encompass 32.24
acres located within Sections 35 and 36, T. 21 S., R. 37 E., and Sections 31 through 34, T. 21 S., R. 38 E.,
MDBM.

WITHDRAWN LANDS: The pipeline continues onto Navy withdrawn land where a 1.5 million gallon
holding tank (100 ft diameter by 28 ft high) identified as the High Point Tank will be constructed to hold the
water. The pipeline will continue from the tank to the existing 88-1 injection well. Together the pipeline and



tank encompass 16.88 acres (16.18 acres for the pipeline and 0.7 acres for the High Point Tank) located
within Sections 1 through 3, T. 22 S., R. 38 E., MDBM.

The BLM is the lead agency under NEPA with respect to the Proposed Action. The Navy is a cooperating
agency under NEPA, and is acting on Coso’s request for an easement for the portion of the pipeline and the
High Point Tank to be located within the CLNAWS.

Coso has applied to Inyo County for a conditional use permit to authorize the development of the ground
water supply and the construction and operation of the Hay Ranch Project components proposed to be located
on private land. Inyo County is the lead agency reviewing the Hay Ranch Project under the California
Environmental Quality Act (CEQA), and has prepared and circulated for public comment a draft
Environmental Impact Report (Draft EIR) addressing the Hay Ranch Project. The Draft EIR indicates that,
with identified mitigation, there will not be any significant environmental impacts as a result of the Hay
Ranch Project. The BLM considered the Draft EIR along with its review of the Proposed Action under
NEPA, and incorporated by reference the Draft EIR into the EA. To eliminate potential significant impacts
the BLM is including as conditions of its approval of the Proposed Action certain mitigation requirements
identified in the Draft EIR.

DISCUSSION

The EA evaluates the potential environmental effects of the Proposed Action and alternatives, focusing on the
following issue areas: geology; air quality; soils; vegetation; hydrology; wildlife habitat; cultural resources;
visual resources; outdoor recreation and open space; and socio and economic value. BLM’s evaluation of
impacts and mitigation measures has been guided by the public comments on BLM’s previous environmental
assessment of the Proposed Action (issued for public comment on May 30, 2006), as well as the analysis set
forth in the subsequent Draft EIR. BLM’s evaluation is summarized below.

Air Quality

The project area is located in Inyo County within the Great Basin Valleys Air Basin and is under the
regulatory jurisdiction of the Great Basin Unified Air Pollution Control District (GBUAPCD).

Emissions from the Proposed Action will come from both direct and indirect sources. Direct emissions in the
form of PMy, will come from vehicle use on the access roads, heavy equipment operation, and material
handling and drilling. Portable generators may power the pumps for up to a year after approval of the
Proposed Action. Modeling of these impacts indicates that emissions will be less than significant.

Mitigation measures shall be implemented during construction of the project to reduce impacts associated
with fugitive dust (including visibility impacts) to less than significant levels.

Soils

Implementation of the Proposed Action has the potential to create soil erosion due to removal of vegetation
and disruption or compaction of the desert surface. With mitigation, impacts will be reduced to less than
significant levels.

Vegetation

Implementation of the Proposed Action will result in the loss of desert vegetation, including Creosote White
Bursage Scrub and Allscale Scrub habitat, through removal of vegetation during pipeline construction. The
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construction of the pipeline adjacent to the existing roadways and trails will substantially reduce this loss.
Disruption of the soil and the use of equipment from other locations create the potential to further introduce
invasive and noxious weeds into the area. With mitigation, this impact will be less than significant.

Hydrology
Groundwater Impacts Associated with Pipeline Construction

Implementation of the Proposed Action will include the construction of down-hole pumps, new well heads,
storage tanks and a pipeline. It is estimated that this will require no more than 45,000 gallons of water per
day during the construction period. This is expected to result in only a minimal change in groundwater levels
and will not result in any significant impact.

Impact to Rose Valley Water Users

Operation of the Proposed Action would result in drawdown of the water table in Rose Valley. Based on
hydrologic modeling, the groundwater level is predicted to decline from 25 to 55 feet for the wells at
Dunmovin, approximately 1.5 miles north of Hay Ranch, from 20 to 50 feet at Coso Junction, from 7 to 20
feet at Cinder Road/Red Hill West, and from 4 to 11 feet at the Little Lake Ranch North Well. These declines
have been modeled to occur in a 30-year timeframe with the decline increasing over time to the projected
levels. This predicted lowering of the groundwater table in the vicinity of groundwater users, which would
potentially inhibit access to groundwater, is considered significant. Due to the predicted minor level of
drawdown in the southern portion of the valley, water supply wells in this location may not need any
equipment changes. For wells in the Dunmovin area and in Coso Junction, existing wells may be impacted
through the decline in water levels, making the current well equipment unable to produce the volumes of
water currently produced. This impact will be mitigated by Coso monitoring of the wells in accordance with
the Hydrologic Monitoring and Mitigation Plan (HMMP) and it’s modifying the wells or equipment as
necessary to allow these wells to function at current levels, at Coso’s expense.

Impact to Water Users in the Indian Wells Valley

Groundwater modeling indicates that impact to the Indian Wells Valley water users would be less than
significant with the modeled reduction in flows being less than 3% of total recharge.

Impact to Little Lake

The potential predicted groundwater modeling impacts to Little Lake water levels without mitigation are
considered significant. The springs that feed the lake may be dependent upon groundwater levels. The
County has proposed monitoring and mitigation measures in the HMPP that are designed to avoid these
potential significant impacts. The trigger levels for the reduction or cessation of pumping to protect the
groundwater levels and any dependent environmental resources at Little Lake are very conservatively set in
the HMPP. Coso will bear the risk that it will be unable to pump as much groundwater as planned for the
Hay Ranch Project.

Impact to Coso Hot Springs

No adverse impact to Coso Hot Springs is expected. The extensive monitoring of these springs during the 20+
years of geothermal resource development and utilization in the Coso Known Geothermal Resource Area
(KGRA) has not demonstrated a direct connection between the springs and the geothermal reservoir. On July
8, 2008 the BLM has entered into a Programmatic Agreement (Appendix D of the EA) with the California
State Historic Preservation Officer and the Advisory Council on Historic Preservation to provide a continuing
framework for monitoring and addressing potential impacts to Coso Hot Springs from the Proposed Action.



Wildlife Habitat

Implementation of the Proposed Action potentially could affect desert tortoise and the Mohave ground
squirrel due to construction activities. The proposed construction will also have the potential to impact
ground nesting birds, most notably the burrowing owl and horned lark. Other activities and developments in
the Coso KGRA that have the potential to compound the impacts of the Proposed Action on wildlife in
general, and the Mohave ground squirrel in particular, include the Deep Rose Project and the existing
Kimcrete and Makayla pumice mine operations. The potential habitat impacts of the Proposed Action will
mostly be limited to the construction period. Potential impacts to species during that period will be reduced
to insignificant levels by implementing certain avoidance measures. Once the pipeline is in place and the site
is revegetated, the potential operations impacts to wildlife habitat will be minimal. BLM has consulted with
the U.S. Fish and Wildlife Service with respect to the potential impacts on the desert tortoise and its habitat,
in accordance with Section 7 of the federal Endangered Species Act, 16 U.S.C. 8 1536(a)(2).

Cultural Resources (Native American Values)

Impacts to Native American resources from the Proposed Action are addressed through a Programmatic
Agreement (PA) signed July 8, 2008 with the Bureau of Land Management, State Historic Preservation
Officer, and Advisory Council on Historic Preservation.

Visual Resources

There will be no significant impacts to visual resources as a result of the Proposed Action. The limited above-
ground structures that will be constructed will not be readily visible to the public.

Outdoor Recreation and Open Space

The Proposed Action will not adversely impact any National Scenic Trails or National Historic Trails. After
construction of the Proposed Action, it is expected that the area will appear much as it does presently. The
water pipeline is proposed to be installed underground for all but a small portion. The water pipeline will
predominantly be located adjacent to an existing road. The Proposed Action will have no impact on outdoor
recreation and open space, and therefore no mitigation measures will be required.

Social and Economic Values

There will be no impact on the two major economic sectors (Tourism and Resource Extraction) of the

regional economy due to the Proposed Action.

ALTERNATIVES CONSIDERED

Alternatives considered to accomplish the purpose of the Proposed Action for this Project were identified and
considered by the BLM. In accordance with Title 40 CFR 1502.14 (a), the identification of reasonable
alternatives is limited by physical and land use/environmental factors. Physical factors include the
geothermal well sites, the water pipeline and tanks, and access roads to the well field. Land use/environmental
factors are those that limit such activities in undisturbed areas because of either specific land use designations
and restrictions (e.g., multiple-use class designation, critical habitat/wilderness), or additional new negative
significant environmental impacts that could occur when compared to using existing disturbed
corridors/routes. Also considered was whether the alternative meets the purpose, need, and objectives of the
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Proposed Action; whether the alternative conflicts with a specific provision of the applicable land use plan
(CDCA Plan, as amended); whether the alternative directly conflicts with federal, state, and local laws and
regulations; and whether the alternative is technically and economically feasible.

The Draft EIR identifies and analyzes a reasonable range of alternatives:

e Increasing power generation output through power plant enhancements;

o Alternative sources of injection waters, including groundwater wells on CLNAWS, groundwater wells in the Coso
Basin, and marginal geothermal wells in the Coso Range;

e Reducing the duration of the proposed pumping;

e Pumping Hay Ranch wells at maximum rate sustainable for the 30-year project life without reaching
trigger levels; and

e Pumping Hay Ranch wells at lower rates.

The BLM independently considered the analysis of these alternatives presented in the Draft EIR and
incorporated that analysis by reference into the EA. Ultimately, the BLM has concluded that none of these
alternatives is preferable to the proposed Project, considering the purpose and objectives of the Project and the
comparative potential environmental effects of the Project and the alternatives.

RATIONALE

The Proposed Action, with implementation of the identified mitigation measures, will not result in significant
adverse impacts on geology, soils, hydrology, water quality, air quality, biological resources, land use,
recreation, or any other critical elements of the human environment. Approval of the Proposed Action will
provide a public benefit by allowing the Hay Ranch Project to increase its electrical generation capacity
derived from clean and renewable energy sources.

BLM, in its capacity as NEPA lead agency responsible for management of public lands, has determined that
the Proposed Action can be approved in accordance with relevant federal laws, regulations, and policies.
Specific to geothermal power, the Proposed Action implements an important strategy in the President’s
National Energy Policy; that is, to encourage the development of renewable energy resources. Accordingly,
BLM’s Interim Geothermal Energy Development Policy (IM2003-020) stipulates that rights-of-way should
be managed to encourage the development of geothermal energy in acceptable areas while minimizing
impacts to natural, cultural, and visual resources on the public lands.

PUBLIC INVOLVEMENT

The proposal was first listed on the Ridgecrest Field Office’s NEPA/Project Tracking Page FY-2005 and
Number Assignment on August 2, 2005. As part of the public involvement process, the Proposed Action was
discussed with the BLM’s Steering Committee and the BLM held an open house discussion on May 30, 2006
to solicit public comment on the Proposed Action.

The Hay Ranch Water Extraction and Delivery System Environmental Assessment (Original EA) was
published for a 30-day public comment period on May 30 2006 ending on June 15, 2006, with an extension to
July 28, 2006. The original EA has been revised to reflect the public comments received.



FINDING OF NO SIGNIFICANT IMPACT

The BLM’s interdisciplinary review and analysis has determined that the Proposed Action will not result in
any significant impacts to the environment based on criteria established by regulations, policy and analysis.

I have reviewed the above-mentioned revised NEPA compliance document, CA-650-2005-100, and have
determined that the Proposed Action is in conformance with the CDCA Plan.

I have further determined, based on the analysis in CA-650-2005-100, that this is not an action that will
significantly affect the quality of the human environment; therefore, an Environmental Impact Statement is
not required. My determination is based on the rationale that significance criteria, as defined by the Council
on Environmental Quality (Title 40 CFR 1508.27) are not being met, or if met will be mitigated to a level that
will not be significant. Title 40 CFR 1500.5 (I) Using a finding of no significant impact when an action not
otherwise excluded will not have a significant effect on the human environment (Title 40 CFR 1508.13) and
is therefore exempt from requirements to prepare an Environmental Impact Statement.

The following rationale was used to determine that significant impacts were not present for each criteria
mentioned in Title 40 CFR 1508.27:

Rationale for Less than Significant Impact Determination

1. Beneficial and adverse impacts.
Beneficial and adverse impacts associated with the Proposed Action are clearly disclosed in the EA.
2. The degree to which the Proposed Action and alternatives affect public health or safety.

Significant effects to public health and safety are not anticipated to result from implementation of the
Proposed Action.

3. Unique characteristics of the geographic area.

While the Proposed Action is in close proximity to resources considered to be unique (i.e., cultural/heritage
resources), this in and of itself does not require the preparation of an Environmental Impact Statement. The
critical factor here is whether the Proposed Action would have a significant adverse impact on these unique
resources. Based on the analysis present in the EA, | do not believe that Proposed Action significantly affects
the characteristics of the unique resources; in addition, the impacts from implementation of the Proposed
Action are local rather than national or regional in nature.

4. The degree to which the effects on the human environment are likely to be highly controversial.

The nature of potential effects on the human environment from the Proposed Action is well established and
not likely to be highly controversial. While the public may perceive the issue to be controversial, there is no
substantial scientific controversy over the impacts of the decision.

5. The degree to which the possible effects on the human environment are highly uncertain or involve
unique or unknown risks.

The effects on the human environment from the Proposed Action that uncertain (to the extent of ground water
drawdown and effects on the Coso Hot Springs) have been fully addressed through mitigation measures and
do not involve unique or unknown risks.

6. The degree to which the action or alternatives may establish a precedent for future actions with
significant effects or represents a decision in principle about a future consideration.

The Proposed Action is consistent with adjacent uses for the project area and will not establish a precedent for
the future nor does it represent a decision in principle about a future consideration.



7. Whether the action is related to other actions with individually insignificant but cumulatively
significant impacts.

The Proposed Action is not related to other past, present or reasonably foreseeable actions likely to result in
any significant impacts. Cumulative impacts relative to the issues are discussed in Section 4 of the EA.

8. The degree to which the action may adversely affect districts, sites, highways, structures, or objects
listed in or eligible for listing in the National Register of Historic Places, or may cause loss or
destruction of significant scientific, cultural, or historical resources.

The ground disturbing activities associated with the Proposed Action will not directly adversely affect any
sites eligible for the National Register of Historic Places. Potential indirect effects to sites eligible for the
National Register are addressed in the EA.

9. The degree to which the action may adversely affect an endangered or threatened species or its
habitat that has been determined to be critical under the Endangered Species Act of 1973.

The biological evaluation prepared for this EA determined that the project will not adversely affect any
sensitive, threatened, endangered or proposed for listing species. The U.S. Fish and Wildlife Service is
completing a Biological Opinion in support of the Proposed Action.

10. Whether the action threatens a violation of Federal, State, or local law or other requirements
imposed for the protection of the environment.

The action will not violate Federal, State, and local laws or requirements for the protection of the
environment. Applicable laws, regulations and policies are considered in the EA. The Proposed Action does
not set a precedent for other projects that may be implemented to meet the goals and objectives of the CDCA
Plan.

Based on these factors, the BLM does not believe significant impacts will occur and therefore, an EIS is
not required.

The Proposed Action if implemented with the environmental protection measures identified in CACA-
046289, and EA CA-650-2005-100 will not result in a significant impact to the environment.

Hector A. Villalobos Date
Field Manager



MITIGATION MEASURES

The following mitigation measures are expected to reduce potentially significant impacts in the following
areas to less than significant levels: air quality; soils; vegetation; groundwater; wildlife; cultural resources;
and Native American values.

Air Quality

Soils

Water all active construction areas, including unpaved access roads (if applicable), at least twice daily
or more often if winds exceed 15 miles per hour (mph) or fugitive dust is observed leaving the
construction site boundary.

Enclose, cover, water twice daily, or apply (non-toxic) soil binders to exposed stockpiles (e.g., dirt
and sand).

Limit construction traffic speeds on unpaved roads to 15 mph. All contractors and Project applicant
staff who will use unpaved roads during construction of the Project shall be informed of the 15 mph
speed limit.

Application of erosion protection in accordance with the revegetation plan will consist of the
application of straw over the standard revegetation seed mixture and/or redistributed topsoil, to
prevent erosion.

Construction vehicles will be confined to designated roads and parking areas to prevent compaction
of outlying areas.

Vegetation

Coso shall crop or crush, not blade, vegetation underneath and along the pipeline corridor, except in
any areas required for above ground supports (see Figure 1, Pipeline and Related Infrastructure),
which shall be cleared.

The pipeline corridor shall be revegetated according to the revegetation plan.

Coso shall gain and maintain access to the pipeline by pruning, not by destruction of existing
vegetation through clearing or blading.

Construction equipment and vehicles shall be cleaned to remove dirt and any vegetative material prior
to accessing the site. This will reduce the potential for introduction of invasive or noxious species.
Prior to construction, monitoring shall occur to determine the presence of noxious or invasive species
on or adjacent to the pipeline corridor. Any removal program must be approved by the BLM in
advance of its implementation.

The pipeline corridor shall be monitored for five (5) years after completion of construction. Any
noxious or invasive species found will be reported to the BLM and control measures will be
developed and implemented only after review and approval by the BLM.

During construction, the pipeline corridor shall be monitored for special-status plant species. Any
populations of special-status species shall be identified and avoided through rerouting of the pipeline
within the surveyed corridor.



Groundwater

The Project Proponent shall implement the Hydrologic Monitoring and Mitigation Plan as approved
by Inyo County.

Wildlife

The pipeline corridor shall be revegetated according to the revegetation plan for the proposed Project.
Preconstruction biological monitoring shall be conducted to identify any possible tortoises or ground
nesting birds within the pipeline alignment. Any potential tortoise, Mohave ground squirrel burrows
or ground nesting sites in the alignment shall be examined prior to construction to assure their
avoidance.

A tortoise-proof exclusion fence shall be installed around the proposed Project construction area
including staging areas and laydown sites; the fencing shall be maintained throughout construction
and all work shall be conducted within the fenced areas.

A qualified biological monitor shall be on site during all phases of construction. The biological
monitor shall ensure that the tortoise fencing remains in place and that all work occurs in place within
the fenced areas.

All construction workers shall be briefed as to measures to avoid impacts to desert tortoise and other
special-status species. These measures shall include proper disposal of solid waste, no driving in
areas outside of the tortoise enclosures, and the exclusion of pets and firearms from the Project site.
The Project Proponent shall debit 48.42 acres from its remaining acreage credit allowance under the
approved Mohave Ground Squirrel Mitigation Plan.

The Project Proponent shall obtain an incidental take permit with respect to the Mohave ground
squirrel to authorize incidental takes that may occur on private land in connection with the Project,
and shall satisfy all habitat compensation requirements of the California Department Fish & Game as
a condition of that authorization.

The Project Proponent shall comply with all avoidance measures to be specified by the U.S. Fish and
Wildlife Service in a biological opinion addressing the desert tortoise.

Cultural Resources

All sites found in the Project APE will be avoided during construction by shifting the proposed pipeline to
within the paved or gravel roadway (Gill Station Road). This avoidance includes a 30-meter (98-foot) buffer
zone around large sites (INY-1863, INY-2125, INY-4413, and CGP-2), and a 10-meter (33-foot) buffer zone
around small ones (INY-3406 and CGP-1). A cultural monitor is required to be on site during any
construction activities within any avoidance area, along with the temporary placement of orange
environmental fencing to protect the sites.

Native American Values

BLM will ensure that the pipeline route and construction avoids the six archaeological sites located
within the APE.

A qualified archeologist and Native American monitor will be present during all construction
activities.

CLNAWS has been monitoring the geophysical state of the Coso Hot Springs on a monthly basis as a
provision of the 1979 Programmatic Memorandum of Agreement (Programmatic MOA) among the



Navy, SHPO and the ACHP. This Programmatic MOA s related to the construction of the initial
geothermal facility, and continues to report annually on the monthly observations of the Coso Hot
Springs. This report is then distributed to the signatory and concurring parties.

CLNAWS has been coordinating the visitation and use of the Coso Hot Springs by Native Americans
and Traditional Practitioners since 1979 as a provision of the 1979 Programmatic MOA.

If changes in use patterns by the Traditional Practitioners resulting from the implementation of the
undertaking are identified, BLM and CLNAWS will initiate consultation among the signatory and
concurring parties regarding the observed changes.
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PROGRAMMATIC MEMORANOUM OF . AGREEMENT
BETWEEN
THE COMMANDER, NAVAL WEAPONS CENTER,
CALIFORNIA STATE HISTORIC PRESERVATION OFFICER
AOVISORY COUNCIL ON HISTORIC PRESERVATION

PURPOSE

This proposal establishes a process for mutua)l agreement between the
Commander, Naval Weapons Center, China Lake, California; the California
State Historic Presepvation Officer; and the Advisory Council on Historie
Preservation in the preservation and protection of historic and cultural
property that may be affectad by tha Navy Geothermal Develapment Program

in the vicinity of Coso Hot Springs, Inyo County, Califernia, which is
jocated on the Naval Weapons Center,

Each of these entities is concerned with the protection of historic
and cuitural property located on the Naval Weapons Center in compliance
with requirements set forth.in statutes for the protection of cultural
resources.. Since the proposed undertaking could have an adverse effect
on historic and cultural property, the parties to this Agreement concur
that 1t would be in the best interest of such property and af expeditious
geothermal development to coordinate the process for locating, identifying,
evaluating, protecting and preserving historic and cultural property in

-advance of and from activities relating to the development of the Navy
Coso Geothermal Development Program,

The proposed action is the award of a contract to develop geothermal
power as an alternative to conventional powar saurges at the Naval Weapons
. Center (NWC), China Lake, California. The contractor will be-responsible
¢ for implementing a Coso Geothermal-Devalopment Program on approximately 3

1/2 square miles of 4 1/2 square miles of Navy fee-acquired land within
the Coso Known Geothermal Resource Area (Coso KGRA). Execution of the
contract will be subject to constraints that will racilitate development
of the geothermal resourca and without {nterference with the Haval Weapons
Center's national defense missfon. Successful completion of this project
will provide the Havy energy self-sufficiency at its NWC fTacitity.

Energy in excess of the KWC needs will be made avai)able %o cther west
coast Oepartment of Defense activities thereby releasing te the civilian

sector electrical power generating capacity now devated to defense require-
ments.

The proposed pregram §s to develop geothermal resources only on Havy
fee-acquired Yand within the Coso KGRA. The Navy geothermal development
program §s distinct and tatally separate from the leasing program for
withdrawn and public land within the Coso KGRA being considered by the
Bureau of Land Management (BLM). HMWC and BLM executed a Memorandum of
Understanding in 1977 permitting 8iH to lease land in the Coso KGRA,
withdrawn under Public Land Qrder.431, for geothermal development by
private industry. BLM has fnittated a 'separata environmental assgssment

to evaluate the impact of leasing both public and withdrawn land in the
Coso KGRA for geothermal development. )




Because the Ravy geothermal development program is not based on a
lease of thae geothermal resource, the Havy conducted its environmental
review in a manner that differs from the 8tM, The Mavy will prepare a
tiered or phased series of environmental reviews as described in Para-
graph 1502.20 of the recently proposed Natienal Environmental Policy Act
Regulations and as proposed in "Program Qbjectives of the Interagency
Geotherma) Streamlining Task Force." By doing so, Navy expects to avoid
the problems inherent in making detailed speculative projections of
potential effects on historic and cultural rescurces without specific
knowledge of the geathermal resource and the geothermal reservoir,

The Havy Coso geothermal develemment program is based on processing
of the Navy-owned geothermal resource by a contractor, The rights te the
geothermal resource will not be conveyed to the centracter. The Havy
will not commit the resource ta full development at the time of cantract
award, This distinction will be made explicit in the contract by defining
decision points between the various stages of development, for example,
betwean field exploraticn and field develapmeant. Using the tiered concept,
thesa decision points will allow detailed evalvation of specific effects
of each operational stage on historic and cultural resources without

dupificating previous reviews and without lengthy reviews of hypothetical
effects. : .

The Havy obtained fee-simpie title to approximataly 4 1/2 square
miles of land in the project area in 1947 as a result of civil condem~
natian (311~ND). In January 1978, approximately 1 square mile of the
Navy's land was listed on the Natiomal Register of Hisztoric Places. Due
to the combination of an apparent lack of significant gesthermal resource
within the National Registar site and the complexity {nherent in conduct-
ing.new activities within a registersd site, only the 3 1/2 square miles
- of surface outside aof this site will initially be made available for
gecthermal devejopment under the proposed-contract. The lecation of the
3 1/2 square miles selected for development 1s shown in Figure 1, a
Toldout on the last page of this Agreement. ‘The project area consists of
Tour separate parcals extending from the eastern edge of Rose Valley on
the west to Coso Basin on the east. .

The four discrete locations of feevacquired lands discussed herein

are assigned letter designations as follows and are {dentified in Figure
1.

pParcel A: The westernmost parcel locatad in Rose Vaiiey cantains a
total of 640 acres,

Parcel B: The central and largest parcel consists of approximately

1,315 acres. This parcel contains the Coso Het Springs MATIONAL REGISTER
site,

farcel C: The northernmast parcel contains 40 acres.

Parcel D: The southernmost parcel lying on the edge of the Coso
Basin consists of 320 acres,




A1l proposed geothermal wells must be drilled on Ravy fee-acquired
1and. The support, conveyance, and pawer generation fTacilities may be
constructed qn either fee-owned or adjacent withdrawn land within NWC
boundaries, subject to Navy approval. At no time will ownership of the
land or the geothermal resource be conveyed to the contractor.

Any production of by-products from the produced geothermal fluids
must be specifically approved by the Navy. Distribution of any income

derived will be subject to the law in existence at the time by-product
production {s proposed.

The eTectric'éeneration system p%ovided by the contractor will be
integrated with the commercial power grid to the ‘degree required to
waintain a reliable and economic power supply to the activities served.

GEOTHERMAL DEVELOPMENT PROGRAM

The proposed.contract will require.the contractor to prepare a |
Geothermal Development Program to be implemented at his expense. The

program must address how the following development phasas will be con~
ducteds

(a) Field investigation and research . ’
(b) Field exploration

(c) Field development and power plant coastruction

‘{d) Power production and field operation

(e) Field closure

8efore proceeding from cne phase of davelopment to the next,’ mutual
agreement on the economic, technical, and environmental feasibility must

‘be reached by the contractor and the Mavy. Should the resource at Coso

prove unsuifable for economic power generation at the then present state
of ‘the art, the contractor can withdraw. If. the geothermal resource 1s
suitable for power.production, the contractor shall’bufid, own, operate
and maintain one or more geothermal plants and necessary power lines,
power transtormer substations and associated equipment and facilities to
deliver initially the full electrical energy requirements of NWC and
subsequently other Navy activities. The government will reserve the
right to purchase all contractor-owned Tacilities and cancel the comtract

at any time for reasons of natfonal security, national defense prepared-
ness, or national emergancy.

The above description i1lustrates the manner in which the project
contract characteristics will provide the overall decision-making fTrame-
work Tor future development of Navy-owned resources .in the Coso XGRA, It
is not a detailed development plan; it 15 a broad program with phases
that cannot be defingd in detail until each previous phase has been
completed. ODetajled evaluations of potential effects on historic and




cultural resourcas will be prepared for public review at. each stage of
the program and will ba used to detarmine the feasibility of the next
phase, as defined by the contractor. Evaluation of cumulative effects
. will be conducted at each review stage; modi®*ications to ariginal projec-

tions of cumulative effects will be mada as new information indicates
such changes are merited.

In order to project effects on histaric and cultural resources
resulting from gaothermal development, it {s necessary to characterize
the most significant land uses associated with development of the geo=
thermal resource. A Coso Geothermal Development Model describing the

‘decision~making points has been develaped for Navy fee-acquired lands at

Caoso. The @adel identifies the typas of man-pade actions required at
each stage of develapment.

Field Investication Research

A substantial body of geologic and geophysical data has already heen
compiled regarding the geothermal resource at Coso. The contractor will
use this information plus any additional data that is avaiiable to select
explaratory drill site locatjons. It is anticipated that this phase of
the operation will be limited in terms of time and in the amount of
additienal Tield data that will ke required.

The typicat aetivities conducted during this phase include airborne
exploration; surface surveys; and subsurface investigations (seismic
surveys and temperature gradient holes}. The deep research hola, Coso
Geothermal Exploratory Hole No. 1, (CGEH-1) drilled by the Department of
Energy to evaluate the hot dry rock potential at Cosg represents a special-

ized data gather{ng effort.that will not be duplicated by the contractor
in his investigation and research phase. :

These activities invelve small numbers of peopla and vehicles., The
potential for permanently affecting historic or cultural resources during
this phase is minimal. Drilling of seismic test and/or temperature ‘
gradient holes represents the most {ntensive land use. Small truck-mounted
drill rigs can drill to the required depths for seismic and temperature
gradient tests. Effects on historic or cultural rdsources are minor
at this stage and can be readily mitjgated..

A1l vehicular traffic and/or ground disturbing activities in the
Fiald Investigation Research phase shall be limited to existing roads,
trails or disturbed areas.

Field Exploration

Givan a favorable prognosis based on evaluation of research data,
the contractor will design a program %o driill exploratory geothermal
wells at selected locations. Geothermal well drilling designed to
penetrate the deep geothermal reservoir requires a portable, oil well
‘type drilling rig, sufficient water for drillieg, and an adequate power
supply. Each drilling site requires sufficient area for a mud or waste
fluid pit, the rig 1tself, and {ts support facilities.




The total size of the well pad can vary from 3 to § acres, depending
on a variety of factors such as pit size, topography, and power supply.
Air compressors are nermally provided for this stage of drilling. Exist-

ing roads may require improvement and new access roads may have to be
constructed.

Up to 1,000 barrels of water (42,000 galions) are consumed per day in

dril‘ling a well depending on subsurface condition and drilling technique
used. ' .

Once completed, an exploratory we‘l'l is tested (allowed te flow
Treely) to evaluate its productive capacity. During this period, which

"includes well clean~out and flow testing, the geothermal fluid (hot

water) or vapor (steam) is allowed to Tlow inte the waste discharge pit
where it largely evaporates. The geothermal fluid can contain a varfety
of dissolved and suspended solids. The flow produces substantial noise
levels requiring muffling, and is commorly accompanied by noncondensable
gases., Flow testing will remova only small volumes of fluid from the
reservoir, depending on the length of the flow test and the rate of

Tiow: The total volume of T1uid brought to the surtace during a2 flow
test will seldom eXceed several acre Teet,

Once the Tlow testing {s coampleted, and depending on whether the
resource is hot watar or steam, an exploratory well can be permanently

shut=in {f it is not commercially productive, or it can ba converted to a
production well at a later date If the flow is adequate.

Field Develooment .and Powar Plant.Construction

At the conclusion of the fTield exploration phasa, the contractor
will have collected enough information to decide whether the field will
support commercial energy production. The field development phase con~
sists of drilling wells and Taying the steam gathering and related pipe-
lines, power plant construction, and installation of transmission lires
and disposal systems and constructing roads and pads.

Actual ?eld development wi{ll taka place over an extended period of
time as new Wells are drilled until the field is developed. to its maximum

sustainable capacity. During the development phasey construction activity
and the size of the work force will be at its ‘maximum.

Because the pature of the geothermal resource has not yet been
defined, a deseription of tha specific development activities and the
amount of ‘1and and other resources required at Coso by these activities
cannot be estimated with precision. Estimates for the amount of land by
type of land use include the Tollowing:




Land use * Approximate area affected

Wall pads &+ v v 4 v 4 v 40 0 o a 3-5 acres per pad

Roads:
tezporary graded (12-feet wi&e) 1.5 acres per mile of road
permanent (24-feet wide). ., . . 2,9 acres per mile or road

Pipeline corridars. . . . . . . . 1.2 acres per mile of cor-
(l0~feet wide), . . . . . . .. r{dor

Transmission 1ine corrdidor. . . . 3 acres per mile of corri~
(100-1eet wide, but 25 fTeet dor
of disturbed area)

Power generation. . . . ., . . . . 5 agres for a 50-megawatt
plant plant

Geothermal and power plant. .', . 2.5 -square feet per square

support facilities foot of structure

As the geotherpal -field i{s definad, the nature and chavacter of the
veservoir {n combination with protection of the NWC mission capability
will be the primary determining Tactor in the genmeral locaticn of well
sites, pipelines, power plant, roads and transmission 11nes.. Environ-
mental factars such as topography, geologic hazards, and historic or
"eultural refsurces will determine the specific location of gecthermal
Tacilities. .

Ll

Power Production and Fiald Operation

During this phase, the principal activity will consist of operation
and maintenance of- the existing facilities and the continuation of field
davelopment, including siting of. additional power plants. Oevelopment .
and production and operation phases will continue to overlap until the
geothermal resource is fully developed, As field development is completed,
the work force will be reduced to plant and field operation and maintenance
.personnel. ' Power generation can be expected to continue for an {ndefinite
period. . .

The most s1gni%1cant waste products are noncondensible gases, fluid
remafning after flashing to provide steam and the condensate. At this




time, the volume and character of these wastes is undefined and the

potential effects of their generation and disposal cannot be specifically
projected.

A variety of disposal and pollution control techniques have been
developed at other geathermal fields, which can be adapted to control or
reducs waste discharge effects on the environment at Coso. Accumulated -

wastes must either be procassaed into valuahle by-products or disposed of
in appropriate disposal sites. -

Field Closure

The productive. 1ife of a gecthermal field has not been determined
because all the existing operating fields continue to produce energy. It
1s possible that geothermal reservoirs can be conszidered a resource
vhich, 1f managed properly; can continue to produce energy indefinitaly;
however, i1f tha resource at Coso should gradually become depleted, the -

Tield would have to be abandoned or converted to a lower grade energy
use. :

Land use activities assoclated with field closure would includa
removal of some or all facilities, abandonment and capping of wells as
appropriate, and remedial actions to reclaim all disturbed areas. How=
ever, these faciiities may prove to be of vajue to the Naval Weapons
Center test range programs active at that time. Materials and facilities
that can be recycled should be recovered and the remaining materials will
have to be disposed af in appropriate disposal sites. Wells should be
left in a saTe condition Tor future use. Remedial surface rehabilitation
activities will vary, according to NWC range use requirements.

As described abave the proposed contract requires the contractor to

- completa detailed avaluations‘of potential effects on historic and cultural

. resources as well as all other environmental impacts for public review at
each phase of the geothermal development ‘progran as well as an evailuation
‘of cumulative effects. In this way last mjnute discoverias of any sites,

not previously identified ¢an be protected, preserved, or data recovery

operations can be performed as appropriata.

/
HISTORIC AND CULTURAL RESOURCES MANAGEMENT PRDGRAH.

The objectives of the historic and cultural resources management
program outlined harein are as follows:

A. To-provide appropriate and expeditious execution of all identi-
tication, evaluation, preservation and where necessary data rscovery,
operations at each-phase of the geothermal development program.

8, .To epsure the collection and dissemination of veliable and
scientifically valid information ahout affected cultursl properties
within the Havy fee-acquired lands in the Cosc KGRA.




Authority

1. An Act for the Preservation of American Antiquities, 1906 (34
Stat L, 225)

2. Natiomal Historic Preservation Act of 1956 (80 Stat 925), as
amended (90 Stat 1313)

3. Executive Order 11593 of 1971

4. Reservoir Salvage Act of 1960 (74 Stat 220, 221) as amended by
the Archeological and Historic Preservation Act of 1974 (88 Stat 174)

5. Procedures for the Protection of Historic and Cultural Properties
{36 CFR Part 800), and the Praposed amendments therato published in the
Federal Register Vol. 43, No. 210.of October 30, 1978,

6. Public Land Drder 431 of 1947
7.  311-ND.of 1947
Definitions ' ' -

1. Historic and Cultural property: remains of past human activity,
occupation or endeavor as reflected in districts, sites, structures, -
buildings, objects, artifacts, ruins; works of art, architecture, and.
natural features that were important:in humam events. Thesa properties
consist of (1) physical remains, (2) areas where significant human avents
occurred-—even though evidence of the event no longer repaias, and (3)
the environment surrrounding the actual rasource.

+ 2. Mitigation: the lessening of possible adversa effects of an
action upon 3 historic or cultural property by appropriate preservation,
protection and/or data recovery measures. '

Historic and Cultural Property Manadement

The Commander, MNaval Weapans Center, agrees that he will implement .
the proposed undertaking in accordance with the foflowing process ta
avoid or satisfactorily mitigate any adverse effects on significant
historic or cultural property. _ i

1. The Navy geothermal development contractor will.be required to
allocate sufficient funds and time {n advance of jmplementation’of any
element of the geothermal development progress to perform adequate his-
torjc and cultural surveys, to analyze recovered materials, to prepare
and disseminate resultant reports, and to implement the historic and
cultural property management program,

2. The historic and cultural property management program for Havy
Cose Geothermal Development Program will cover the entire project and its
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related facilities including all areas that would be
arfected by the gecthermal development program.

3. The Commander, Raval Weapons Center, will administer the histori-
cal and cultural property management program for the Navy Coso Geothermal
Development Program to ensure quality control of all program elements,
proper phasing of investigations with decision-making peints, and procedural
compliiance with pertinent statutes and reguiations.

4.  The Commandar, Naval Weapons Center, will ensure that the
contractor performs the phased reviews and evaluations of historic and
cultural resources in a competent professiona) manner in compliance with
36 CFR 61.5 and other pertinent regulations, Federal or State.

5., The historic and cultural property stipulations of this proposal
will be {ncorporated -into the programmatic environmental review process.

directly or indirectly

6. The Commander, Naval Weapons Center, will ensure that the

following measures will be carried out at tha appropriate development
phase;

a. Prior to commencement of any project-related undertaking,
Toeate, fdentify, and evaluate all historic and cultural property that

has been includad in, determined eligible Tor {nclusion in, or that may

be eligible for inclusion in the National Registar of Historic Places
through a complete surface field survey following an existing data study
{ncluding, but not Timited to, archival and 1{teraturs research, ethno-
graphic research, museum research, and oral history. 0Data produced by
such investigations will becoms a part of the statewide survey of cultural
resources maintained by the California State Historic Preservation Officer.
These activities are to be carried out under valid Ffederal and State
Antiquities Permits Tor 4{nvestigation on Federal land.

b. Daterminations.of a property's potential eifgibility for |
inciusion in the National Register of Historie Places and of the effects
of the project on such proparties, will ba made by the Commander, Haval
Weapons Center, {n coordipation with the California State Historic Preser—
vation Offifer. ODocumentation on a1l properties fowund to meet the criteria
for {nclusion in the National Register of Historic Places will be forwarded
to the Office of Archaeology and Historic Preservation pursuant to 36 CFR
Part 63.3. In situations where the Commander, Naval Weapons Center, and
the California State Historic Preservation Officer disigree as to eligi~
bility, 2 written request Tor a determination of eligibility will be’sent

to the Keeper of the National Registaer, Office of Archaeology and Histori
Preservation, pursuant. to 36 CFR Part 63.2

.¢.  Avoid by project redesign or project relocation, where

prudent and feasible, the histor{c and cultural properties included in or
elfgible for inclusion in the Rat{onal Register of Historic Places.

*d. Develop and fmplement, fn consultation with the Califarnia
State Historic Preservation Officer, appropriate means for protecting
historic and cultural, properties included in or eligible for inclusion 1n




the Rational Register of Historic Places. These means may include, but
need not be limited te signing, patrolling, fencing, erosion control,

preservation, relocation, salvage, and other physical or administrative
measures. .

When it {s neithar prudent nor feasible to avoid a cuitural
property, the Commander, Naval Weapons Center wiil provide a report

doc?ment1ng that fact to the California State Historic Preservation
Orficer.

¢. The Commander, Naval Weapons Center, will establish baseline
data on the seasonal activity of some 40 steam walls and boiling mud pits
at Coso Hot Springs sufficient to permit systematic monitoring for any
effect that may be caused over time by the geothermal development program.
Additionally, at each tiering phase of the development program re-evaluation

of the monitoring techniques and the surface activity of the hot springs
will ba conducted.,

) Prior to the installation of monitoring devices at the hot
springs, the Commander, Naval Weapons Center, will consult with the Owens
Valley Band of Paiute-Shoshone Indiams to .fully inform them of plans for
monitoring and the expected benefits from monitoring the surface activity.
A deseription of the monitoring program will te forwarded to the 8Board

of Trustees for the Gwens Valley Paiuta-Shoshene Band of Indjans and

to the Catlifornia State Historic Preservation Officer for review and
comment., ; ‘

Present knowledge of the hydrogeology of Caoso Hot Springs
indicates that the Tluids at the springs are not {ntercognected with the
deep geothermal reservoir; therafore the geothermal development program is
not expected to affect their surfaca activity., Criteria shall be .developed
by the Navy to‘'detect perceptible change to the surface activity of Cosa
Hot Springs which will he .cffared to the Board of Trustees for the Owens
Yalley Paiute Shoshone Band of Indians and to tha California State Historie
Preservation Officer for review and comment prior to implemantation of the
second phase (Field Exploration) of the geothermal development program.

In the evént a perceptible change to the surface activity of the hot

springs were to occur over a period of time as a result of the geothermal
devalopment program the Navy will ceasa those actions on the part of the
Navy and/or its agents which can reasonably be presumed to be causing this
effect and will make every reasonable affort to determine what actions could
be taken to mitigate this change. The Navy will request the comments of the
Owens Valley Pajute~Shoshone Band- of Indiang, tha California State Historic
Presarvation OTfTicer and the Advisory Council on Histéric Preservation.

The Owens Valley Paiute-Shoshane Band of Indians wi{ll be afforded 30

working days to comment and the California State Historic Preservation
Orficer will be afforded 30 working days to comment, these times to run
concurrently. If the California State Historic Preservation Officer,

the Advisary Council an Historic Presarvation and the Navy cannot agree
on.actions which would adequately mitigate these effects, the Havy

will request consultation with the Advisory Council in accordance with

Title 36 of the Code of Federal Regulations, Chapter VIII, prier tc
undertaking any actions which could reasonably be presumed to result in

a further detrimental change in the Springs' activities.
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Hot springs such as Coso which are located on geclogically
young faults and in highly seismic areas are not permanent features but
are apt to be changed or eliminated by natural forces.

f. Consultation with the California State Historic Preservation
Officer,

(1) If it is determined that the affected historical or
cultural property is eligible for inclusion in the National Register of
Historic Places primarily because it may.ba' Jikely to yield information
important {n prehistory or history, and does 4t meet s the criteria
as detailed in Part I of the "Guidelines for Making 'Adverse Effect' and
'No Adverse Effect’ Oeterminations for Archeological Resources in Accord-
ance with 36 CFT Part 800", the Commander, Naval Weapons Center, will
ensure "that the contractor institutes a data recovery program in consulta-
tion with the California State Historic Preservation Officer, in accordance
with Part II of the Council's "Guidelines for Making 'Adverse Effect! and
‘No Adverse Effect' Determinations for Archaeolugical Resourcss in Accord:

ancé with 36 CFR Part 800%, without affording the Council further opportu~
nity to review and comment.

[

(2) If it is determined that the affected historic or
cultural property is eligible for inclusion in the Natfonal Register of
Historic Places primarily for any other reason, the Commander, Naval °
Weapons Center after determining the effect of the action on the property
will obtain the comments of the California State Historic Preservation
Officer on a pretiminary case report.including the following information:

=A general description of the proposed undertaking
with ekplanatory material. - “

-A description of the properties ingluded in or
e11g1b1e for inclusfon in the National Register of Historic Places affected
by the undertaking, identify1ng the ,significant features of the properties.

~An evaluation of the effect of the undartaking upon
the properties included in or eligible for inclusion im the National
Register ot Historic Places.

~A discussion of measOres taken in considering the
undeitaking's effect on the properties included in or eligible for ‘inclu-
sion in the Kational Register of Historic Places, in¢luding an ‘{ndication
of the support or opposition of units of government as well as pubtic

and private agencies and organizations and a review of alternatives that
would avoid any adverse effects.’

-A proposal for a course of action to be implemented-
that would mitigate the adverse effect.

(5) Upon completion of the preliminary case report it,
with the comments of the California State Historic Preservation Officer,
wi1l be forwarded by the Commander, Naval Weapons Center to the Advisory
Council on Historic Preservation, for comment as required by the “Proce-




dures for the Protaction of Historic and Cultural Propartias® (36 CFR

B00). -In the interim no action will be approved by the Navy that coyld
result in an adverse effect on the subject cultural proparty,

d. In emergency situatiens, whare the procedure cutlined in
"a" above does not apply, when the time tg undertake adequate mitigation
1s short, where failure to act in a short time would result in project
construction delays, and an agreement on ap enargency mitigation plan has
bean reached by the Commander, Naval Weapons Center and the California
State Historic Presarvation Officer, the Commander, Naval Weapons Center
will forward the-preliminary case report with the proposed mitigation
plan te the Advisory Council on Historde Praservation requesting an
expeditious review and commant. Within 10 working days of receipt of
such documentation the Executive Director will notify ths Commander,
Naval Weapons Center, that the proposed mitigation {5 sufficient and he
is preparing the required Memorandum of Agresment, ar that he notas an
obfection. If an objection is noted the Executive Director will wark
with the Commander, Naval Weapons Center and the California State Historic'
Preservation Qfficer in an attempt to satisfy his concerns, or request
that the Chairman schedule a special meeting of the Council to consider
the matter. If the Executive Diractor abjects, until the abjection is
resolved, no action will be appraved by the Commander Haval Weapons

Center that-could rasult in an adverse effect on the subjeet historic or
cultural property.

7. The' Commander, Naval Weapons Center, will within § working days
bring to the attention of the California State Historic Preservation
Office and the Owens Valley Paiute~Shoshone Band of Indians any cultural
property discovared as a result of any action relating tp the geothermal
development program. The Commander, Naval Weapons Center, in coordination,
with the California State Historie Preservation Off{cer will praotect and
evaluate such discoveries and wi1} datermine within 5 working days what
action will be takan with respect to such discoveries, including protec-~

tion as provided for in Section 106 of the National Historic Presarvation
Act of 1966 and other relevant statutes.

8, Reports of progress at sach developmental phase of the geothermal
program, and a final program report on the resuits of all cultura] property
operations will be distributed by the Commander, Maval Weapons Center, to
the Cal{fornia State Historic Praservation Officer, and to the Qwens
Valley 8and ‘af Palute~Shoshone Indians. Report standards will be of
Appropriata prafessional quality.

9, Artifacts and other cultural materials recovered from Haval
Weapons' Center lands will, after analysis, be curated in accordance with

professional practices and stored at a repositery designated by the
Smithsonian Institutien.

a

10, One year from the date of ratification of this Agreement by the
Chairman of the Council, and annually thereafter until the geothermal
development program fs completed, the Commander, Naval Weapans Center and
the Cal{fornia State Histar{c Preservation OFficer will review the program
established by the Agreement and submit to the Council an assessment of

12




the progam operation, with copies of the tiered review reporis prepared

by the contractor, Unless modified, this Agreement will continue in
eTfect.

1. Should any party to this Agreement desire to amend or alter the
provisions herein, all parties agree to make an effort to negotiate an
acceptable amendment or altaration within thirty (30) days after written
notification, In the event a mutually acceptable resolution cannot be
veached by the sfgnatories within thirty (30) days, the consultation process
provided by Title 36 of the Code of Federal Regulations, Chaptar VIII,

Part 800, shall be initiated by the Naval Weapons Centar.

2. This Memorandum of Agreement is exscuted fn three (3) original
copies, each of which contains the official text.

24! iﬂgzavv\ LJJi&Ubiznvu (2).%%%CL

HISTORIC PRESERVATION OFFICER“ " "COMMANUER, NAVAL WEAPONS CENTER
Nov & 1979 - . 00T 18 BT
DATE " DATE

THAIRWARN, AGVISORY .COUNCIL ON
HISTORIC PRESERVATION '- '

13




Use the Bookmark Feature in Acrobat to return to Main Menu

APPENDIX B
BLM to USFWS Sec. 7 Letter



sajitsin
Text Box
Use the Bookmark Feature in Acrobat to return to Main Menu


This Page Intentionally Left Blank




United States Department of the Interior

BUREAU OF LAND MANAGEMENT
Ridgecrest Field Office
300 South Richmond Road
Ridgecrest, CA 93555-4436

IN REPLY REFER TO:
6840/2880(P)
CACA-046289
CA-650.25

Memorandum
To: Field Supervisor, Ventura Field Office, U.S. Fish and Wildlife Service
From: Field Manager, Ridgecrest Field Office, Bureau of Land Management

Subject:  Request for Formal Consultation Regarding the Coso Hay Ranch Pipeline, Inyo County,
California

The Ridgecrest Field Office of the Bureau of Land Management (BLM) wishes to rescind its letter
requesting concurrence from the U.S. Fish and Wildlife Service for a determination pursuant to 50 CFR
402.14, that the pipeline construction for the Coso Hay Ranch project may affect, but is not likely to
adversely affect, the desert tortoise. The desert tortoise is federally listed as threatened with designated
critical habitat and a completed recovery plan (1994). This project is not in critical habitat. After further
review of new data, we have determined that the project is likely to adversely affect the desert tortoise.

The Environmental Impact Report prepared by Inyo County contains all pertinent information with regard
to the biological findings. The proposed pipeline and the Gill Station Coso Road were surveyed most
recently in 2007 and sign found within the zone of influence for both. These findings are the reason for our
new determination. The Bureau of Land Management, Ridgecrest Field Office wishes to initiate formal
Endangered Species Act consultation, pursuant to 50 CFR 402.14, for the Coso Ranch pipeline right-of-
way.

Pursuant to the implementing regulations for section 7(a)(2) of the Endangered Species Act at 50 CFR
402.14(c), we are providing the required information for initiation of formal consultation by referencing
the environmental impact report prepared by the County of Inyo. The required information and its page
numbers in the environmental impact report tollow:

(1) A description of the action to be considered - [EIR]
(2) A description of the specitic area that may be affected by the action — [Page 3.4-1 through 3.4-44]

(3) A description of any listed species or critical habitat that may be aftected by the action — [Page 2.4-6
through 2.4-16]

(4) A description of the manner in which the action may affect any listed species or critical habitat and an
analysis of any cumulative effects — [3.4-23 through 3.4-38];



Ray Branstield of your staff has informed_ the County of Inyo has provided you a copy of the drafi

environmental impact report (402. 14(c)(5)) and that no further information is needed to satisty 50 CFR
402.14(c)(6).

Please contact Robert Parker (760) 384-5425 of the BLM Ridgecrest Field Office for additional
information or questions.

Attachments:
Coso EIR Bio Sections
cc:
Endangered Species Coordinator, California State Office (w/o encl.)
Larry LaPré, Endangered Species Coordinator, California Desert District Office (w/o encl.)
Environmental Planning & Management Department, NAWS (w/o encl.)
Chris Ellis (w/0 encl.)

Colleen Rrock (w/o encl )
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Maval Weapons Center (Code 007)

3 |ching Lake, Ca 93555 i
s |Telephone: {510) 938-2203

Regresentative for: Naval Weaspons Center, Chona Lake

5
6 |
7
g “ ST~ATE OF CALIFORNIA
5 STATE cNERRY RESQURCES
I CANECERVATION AKD DEVELOPHENT COMIMISSiON
10
11 . L -
in the Matter ar. } Oocket io. 38-SFFE-1
12 JAapplicatian for a Semell}
hPower Plant Exemptien } STIPULATI0H FZR THE HITIGATION OF IMPACTE
13 Herthe Cozo Navg2 ) TO THE MOHAVE GROUND SALIRRE! AT THE
14 [[B2cthermal Praject 3 COSO KiGwN GEQGTHERMAL RES3HURLCES aRCA
15 o _ -
; 1 The =tizached Stipatetion, with explanatacy documents. pears gbovicus
16 !
reieyance to the Small Pawer Plant Exemption process
17
2. The shpulatian of Octgber 4 1988, consisis of 7 pades. 1he Sampanion
18
matarizls totel 20 pages and era wntended to ar7ord an ingignt {ntd those
15

discussions and develogments which ied to the prosent Stiputatian.

20
21 Ipated. ./ t?fé/?/f £ @u/ay\'—

77 | Thomas M Cayne
| Naval ¥eapans Canler
23 agthermal Legal Adhiscr
24 ‘
28
26 Proof of Service filed wicth original.
- i Mailed from Ridgecrasz, CA on 27 ODctober 1988,
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STIPULATION FOR THE MITICATIION Or IMPACTS
TO THE MOHAVE CROUMD SQUISRYL

AT THE COS0 XHOWN CEOTHERMAL WEROURCR ARBA
{XCRA)

.y

GOALS AWD QBJRCTIVESR

The goal of this mitigatlon plan ic to offget Gldverse inmpuets and to wssure no nat
los1 to the state-listed (thremtwned) Mohave ground squircel (MGS) resulting from
gaothermgl explaration and davelomnent in the Coso YGRA. The objuctives of thiw
mitigatipn plen ara:

A. to develop and {mplement ypeclific ackiong mhich will:
& onhance nown Mohave ground aquirral babitak aot permanantly usoed
for geothermal power purposes;
» credle more fpvorabla conditions withip the digrucbed zrams by
weans of cehabilitation of temporerily distucbed aroas;
e vrelieve competitive grassure on the HGS; and,
s reduce both chort and fong term impactas.

B. to provide 3 mechynisem, in vthe form of a ™mitigakion bank,™ wharaby
All geothermal developors at Coso KGBA can participate ia the
pitlgakion program.

SCOPR OF ‘THE PLAN

This plan ig degignad to provide mitigetion for 9 mawimmm af 258 acras of surface
distucbance on the China Lake Maval Wanpons Centéc [(HWAVWPMCEN), and up ko 35 acres -
af distucrhsnce outeide the boundacries af the HAVWPNCENY an public lands withio the
Coso XGRA. Onca the 2,193 1crec of qpproved surface disturbanca bas been crusched,
no further disturbance may be permitted under thig mibigation plaa; at that poine
additional witigation meagures mist bBe developed and approved by tha cognizant
agencies. “surface disturbances™ includes lang-term ag well as short-tatwm
(texporary) disturbance oxcept for acregge disturbed for conductor stringing of
transwisgion lines. Algo, all landa disturded by geothermal daveleopment wikhin bthe
Coso KGRA prior to initimtian of thls plan shrll Ba included in tha total of
disturbed landsx.

Thiz dasumant ig a reformulatlon of the oripinal Cozo gecthermal regource acea
Motwiave groumd squirral mitigation plan that was afproved in March 1988, »y
HAVUPHCYH wad The Bureau of Land Munagement (BLM) and cancurred in by the
Culifornis Department of Fish snd Gama (CDFC). Tha plan mp originally written
remeine unchanged. This stlpulation meraly reprezamte a recryeniZation of all
requicensta into a singla comprehensive document. Far raference, tha oclginal M6S
.mitigation plan iy concalned in Appendix A of thix docugent.

APPROACH

The appcogch adoptad ln this plan involvas both metlve and pmsslvae tachaiques for
attainlag etne afoaremantioned goal. Actleve techniques 1lncluda habitat eahwncemgnt
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actiomg {(brush pilas. ewcludion of axotic ungulate compatltors, rwvegatstion) while
passive bechniquew inelude hebitat gaintensnca asctions {mluimm qucfacy
dlgsturbance, lowared vehicla spoed limits, managament of gectharmal fluld aumpe).

The baaic hypothasas of this plam &ra:

THE PLAY

» Adequave mitigation can be Achiaved through devalopment and
implememtation of a ound plen.

® Tihe MNGS population is in belence with other snimals phacing the
tabitat,

s Significent tempornl and spatisl changes in the MZS populatien can be
detected and can be related to Both geotharmal activities and habitat
enhancensak management sctions taken undar thig plan.

The MGS witigation plan tofisists of Six mejor elementy which mre all interrelated,
and the effects of which will likely he dlfficult ta distinguish ane from anothec,
Thecse glamantz ate:

Bxclugion nf grazing by catbtle and vurros.

Sucface disturbanca management.

Craation and anbhspcement af favaveble habieat.

fogtitukicn of indirectk mitigation sctions.

. Conguck of & daseline deta acguisition and monitoring progcam.
. Egtanlishment of a funding mechanlsm.

oW b WM

1. Grazing Limifetion

Iv is balioved tmat significant adverse acologicil pressure iz brought to
baar on the MCS population By the presenco of cattie and burrog. Thexe
eiTals compete with the MGS for scarca foud supplinms and may destroy MGS
habitak echrough Lenmpling.

Tha primary espact of the grazing lismivation raquires the construstion of
a grazing exclosure congisting of a five—stoand barbed wice famce
axecluding herbiverer from 43,500 acres of land ax showh In Figura 1. The
fenca wilLl be constnucted and complakad betwmen Juno 1, 138% and Havember
30, 1989. Tho fence shall ba maintained througbout the ackiva Ll1Fe of the
gootharnmal flald. EZffactivenasu of the exclosucre will be avalusted during
tha 1990-9) pruzlng seasom by maenz of tha monitoring plan.

Algo as part of thie aitigation elemant, the feral burra management
progrem will countloum on the MAYWPHCEN and the adcroundiag Btd lands. One
objactlve of thia eQuine manugemont program ig €o remove §ll excric
ungulatex foon tha Coso XA davelopmant dvea.

Fupther, a water source Stalkl be provided for cattle vutgide khe
ox¢losure. The site of the eource shall do detormined by tha ALH in
congultation with the gruzing allottae.
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Syrfaca Disturbgpce Manapement

Tha baclc teoate of murface dlsturbanca managemant mBreg:

. in all peesible ingtances, @laturked aresan will be reclsimed mt the
earliest possible timna.

- €ar any given geothermal gctivity a winimum wmaunt of supfaca pres
will be digtucted.

» all surfuca disturbance will be limired to spproved arees.

Specifically, surfmce disturbance management wll) inelude: -

a. alaimizing siza and admber of well pgda.

t. utilizing multiple wallc par pad wherever faaszible.

¢. ueing vxigting accase romds whetavetr poszivle.

d. alnimizing the width and length of new roads.

a. ra—contoucing all piles, pite, sumpa, and ather disturbded aress as

goon a2 poasgidble, after Lt is dotarmined thay ace no loager needed.=

f. ravagetating discurdad aceas immedintaly after cegdation of surfaee
disturbing opetationa.w

£- lagving pockate of native vegetation in nlace wherever pouzible to
hasten re-astablighment of native flora.

. atockpiling the tep 2™ to 6~ of topesil veomovad fram consktcuctlon
aites. This topsoil stmll e rediztribubted ovVer arcas that ace
heing revegrtated.

1. cot and £41} slopas shall be 3t laast 2:1, not steapel unlass
approved in writing by tha suthorized officec.

Comservation and onligncemant of habiést

Tt ig bellaved that habitat for Mohave ground sguirrels can Be both
couservad ang enhanced hy deinp soma faicly 2impls practices during
sJucfaca dizsturbance activitlea. Vegevtatlon from conftruction alivres and
dril) padg should ba grubbwd, crushad, and stockpiled ia pravicucly
dlsturbed areas. Further, it ahould be placed $0 as pat €o obstruct the
natucal draingge channals. These brusn plles pravide pdded cover for
sma)l reptilas. logacts, and pammals gueh ug the MGS.

Indirect mitigatc ony

S/24

Thoes actions woce pravicusly refacted to a¢ passive techniques or hanitat

malntenanca procedures. It ia pot nown that thesa procedures will

diregtly beaefit tha EG3, but ({t is Eensxrally mpcmed chat ¥CS will scecue
some beneflits ag will all other wildlife. In gosa loetance=, tha actions

accordlng to ppecificationsa agcrued upon by BLX mnd NAVWPNCEN)
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( described below have othar ancillary environmantal bensflts cuteide of thosa for
wildlife, e-g.» lowered epaed limits gonarzlly mean less airborpa dust.

e. 3Speod ligitg of 25 pph shall ha ahbgerved on mll gecandusy cenge toads
within tha XGRA. This wlll reduce tho likalibaod of coadieills,

b. Open resetva sunpg and mud pite shzll gnly de usud for contairment af
drilling and geothoermal fluida ducing drilling operations, wall
tasting, and emergency sibustions, unlass Specifically authorized by
BLE and BAVWPECEN,

e. Side wlapas of fluld sumps or pits shall be graded to o 2:1 ratloe to
allow groater like=lihood of e&cape for wildlife that may fall inko
tha pita.

d.  All trash, equipment, and waste 2hall be comoved and properly
dyrspased of as soon 8% possibla.

e. Hazardous waste shall be placed in appcoved contRimers and dispoxed
of at authorized wites outgide of the RAVWPNCEN.

5. Baseline and Monitoring Prograw

Ia orfder ro aseass the effectivenaags of this mitiaetion plan, 2 bBasalina
dats acquisition »f4 monitoring program will be conducted. Detaila of
this program sre conkained in Appandix A, “Scopu of Work, Haseline ang
Monitoring Study of Proposed Caso Graring Exclosura, €oso Xnown Gacthersal
Resource Area.” by Philip and Barbara Leitner (March 12, 19B8, az revised).

( Baseling date will DBe acquited in calendar yerrs 1988 and 1939,
¥onitocing «ill continue through the year 2000.

BLM and HAVWPHCEN, in confunction with tho CDEGC and other invited partiaea,
shall review Lhe baceline and moaltoring data an a peciodic bagis (to be
wstadlichad by mutual gpgrecnent). BLX, MAVWPNCEN, and CDRG will detecmine!
3E the mitigatlon meacurces hava met, exceedpd, or fallan shoct of the gogl
and objectivan af thiz plan. Thesa revlaws g2hall alss produca
recocmondations €or mndificatlon of tha plan, aa nacessary, to increase
the li¥%elihoad of attaining the gonl and objectives-

Aternativo mitigation way include, but is not limiled vo, axpansion of
tha graging axclosure, vffsite hablest improvemsnt, and rehadbilttatlon of
diaturbed aranm orf othor accaoptedble MOS measures coantlnuing for the berm
of the lopectg of tha project. Tha finel disposition of irpmets at any
glven eita will be addreseed in tha plang of abmndonwent and reclamaticn
fllad by rhe dewvalapurs for that site.

€. Establishagnt of u fundiog machanlsm

Ceotherniel developers which egrea bp parCticipste in thig mitigation
pacxage sfall pactlcipare in funding the Mohava ground squirrael mitigation
bank. <Callfortis Tnargy Compeny and China Lalis Joint Yantuws phall fund
the entira coxt of tha eltigation bank. cCallformie Engrgy Company., ot 3|,
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shall meke proviviong to ellow other developars to zonkribute to the Yank on % pro
rate Dagis baned on thalr acceage of disturbanca. The mmeunt contributad shall be
sufficient to covat all comtn Ageocinted with tha miblgution described in tnls
plen. Specificully, the mitigatlion benk ghall Be usad to:

a. fund the aattle and buren axclunion alarent.
b. fund vhe bBaseline Java scquisitlion and wonjtoring glement.

COMPRNSALION BROTOLOL

The follawing factors will ba considered by the HAVWPNCEN, 8LM, gnd CDFG ia
detetmining the effactivenezs af tha Cowo Mohuve firound Squicsrel Mitlgorion Plan-

1. Tho effactiveness of the exclodqura will bs evalunted during the 1990-1991
grizing geazon (see: Estimete of Crazing Pressuce, Fina)l Study Dasign).

2. ™ Soptember 1993, the chlef sclemkist for the monltering study will preswmt
rvesults of XG3S tcapping conducted hetkoem 1988 and 1993 to tupredentatives of BILNM,
HAVWPHNCEMN, and LUFC. Thiz ypresentakion will knclude edlculations of ¢the relative
abundance end/of population densitiws of G2 on the four gtudy sites, computad
using e laact three different tecmically recopnized mathodalagies. Thae chiaf
scientise will ipclude his recommendation 45 Lo the moxt agpcopriate method{u) to
USE in axplessing the abunidanca of BCS on the study aitus. Thw agencies will then
g4Tee wpan and adopl ano Ov gRTe methads of deternining HCS abundance.

3. The basgin and bajads lands within the Cogo graziag exclosure sre congidared
capable of producing mazsuCable incrusses in carcying capacity for the W68, as
these areas appear to he [zvored by the spactes and ta roceive tha majocicy of
cattle uso. Figure 2 ahowy bagin wnd bajada aregs within the Coso grasing
exclosure. Thesa arceds ara calculsted to total 19,308 acres,

4. Totel 4dizturbad acceage will be zaleulated on an annual beis by neans of tha
ground-veriflied surfice disturbacce dakta providad by auch developer, and
spot=-checked by the ngencies.

S. 7The recovary of vegetation within tha axclomure will be maagmred par the
description in tha Fingl Study Demign. YTha quality of the sheub cover will be
dafined, uz wall a3 tho gpecles coampasition snd totel standing coop of Yhe
harbaceous layur.

E. Revegatation plans will be developed and implemented and will include
wonitoring and follow—up to aegess tha gucceasa in veclwiming dinturbed lenda,

In the yeac 2000, tha HAVWFHCEM, BLM, and CDYC will Individually mnd collechively
evaluate the regulty of the basallna duta acqulslition and monivocing pragram within
the contaxt af tha gix factors memtloned abova to datermine tho sffectivenmss af
the Hitigation Plan. Cofralationg will Then be darived batween ™IS population
coends, habitat inprovemant, and nabitat jves cegultiag from gpotharmal

ppacatlona. Thesa correletiond will spable ths sganclag to deuterming if saditlonal
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mitigation will ba roquiced tu offget sdvarwu ivpRets mnd to ggsura nntna: logs tn

the MGS. Estwblisheeal of gtrict formulma Eor jJudging the sucense of the

Mitlgnrion Plsn in advance of & more cotplete sulte of baseline and monitoring adate
being io hand is not juseiflanle. A preliminary valus of approximataly 13%

incresgw of BES an study plets has taen identlfled g 4 tacget to weapure tha ‘
succase of the micigutlion plun if the entice projected surface disturbance ocrura.
Tuiz value iz subject bo revision by mutual agcenment of BLM, MAVWPHCRM, and CDFG

stien fucthec baseline data becoms aveilable. At such tima as more mnalyred datn

are aveilabla, reprasentatives of the bhrue aforemenrlaned mgen=lec wlll reavaluata
thu gugcegs critarin and wake reavisions as appropriata.

ROLES AND RPSPOMSIBILITIES

Following ir & description of the major ruies and racponsibilitiex of Lha kmy
players in the implamentation of this mitigation plan.

1. QSeothermul Developars. This includes Mavy contcesctors and all 6L lease
holders and pperators withan the Coso KGRA. Al)l present and future developers
shall either participate in thiz mitlgation plan or develop altwrmative mitigation
weasurcs deceptable to BLM and NAVWPHCEN and conicucrTed in by CDPG,

Geotharmal devalopars which 2sc0ee to participate in this witlzation package stball
conteilmte a prn rata ampunt o the Mohave ground sgquirTel mitigatlon bank.
Starting in 1989, &ach pactleipant in this witigatian package shall mainkain ground
verifred records of surfyca disturhanca acronga and report these to BLM mnd
HAVWPNCEN annuilly on er before Jarmary 31.

2. China Inka Haval Weapohe Conter. WAYWPHCEH iz the ultimete cesponsible agency
for nll matters coleted to Ssucfrce ¢sd on HAVWPELREN lands, and i1z bhe subsurface
wanazer for the Havy foe titla lande wWwithin the YGRA. A9 gsuch, WAVWPNCEN is
committed ta lagwing and development 0f geothermal resoutcas on HAVWENCEN lands
provided it ¢an be done in & manner that Is compatible with the wmilltary miasiaon of
HAVLPNCEM. NAVWPNCEN 18 AlSc comhirted t0 ansuving rthat tho mitigatien plun is
exacuted within the arasas of VAVLPNCEN pormitting muthoriey, smd will continpe its
feral ¢quine pansgesant ut Coso XERA.

3. Buresy of Land Manaxememt. Pursugub ta the Juthorily of Public Land Ovder 5942
(May 18, 1381} which provides fof leasing of cartain lande within the China take
¥aval Weapons Cuntor for geothevmal ressurce davelopment and tha ralated Bemorandum
of Understanding betweon BLM and MAVWPNCFN, BIM was grantad certain rcights to
administer Faderrl lapsex on n portion 0f tha Cosc XGHA. Ag laessorg, BLM haw
regponsibility Foc nanaging 4ll surface end subrurface sctivitles on its leases
within syproved areas of oparstions so long a8 such activitias do por inteclfere

- with the primecy wission of tha NAVWPNCEM. BIM is algo respongibla for enguring
that all of ita lasswes adheca to tarma and conditiona of thair lasses and plans of
operstion darived thare€rom., Hith NAVWPNCEM, BLX jolntly approves envivongantal
anslysas of propesed actioag on land within ghaeir purview. The BLX agruwes to
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( ireludo this eitigacian plan in all parmltg it fgeuen within the Coge ¥C34. snd to
requica developgrs to adbere to Ltg terms cthecngh the lifa af tha gesothartml
operationa. Yn the ovank cattla ace faund {a the axclosure area, BLW shall oversea i

thalr cemowgl within 10 days. ,

4. Califormim Departwent of Fish and Gawe. CDFG ia the gtate trustes ngency

responsgible for tha protecticn end mgnagesant of the etute"s figh ard wildlifa,
including stare-listed Turw, threatansad and endangered upucies.

The BLM, VAWWPHCEW apd COPG will (1) mnnually review tho teaulls of tha monlitoring
gtudy, {2) review the acreoges af disturbed lands ns wubtwmitted dY the developecs,
(3) veview the success of the mitigation progran end raviuw the revegatation
afforts. During Jenuary 1993, aftec thrae years of catile excluvion, the agencies
shall naet to avaluare the extent to which tha mikigation gosl has baen met and to
determine the current value of the altigatiom prograr. If by the yaar 20006, the
monitering study fails to show thabt thea nitigetion proprom has aceonplished iks
goal, or if the acreage of disturbad linde exceeds 2,193 acres at any poink in
tine, the agenciaes shall develop alternative maaxurws (Es be inplemented by the
Geothermal Opuralors) that will pravide complets compensation for gaothormal
resource deuelopmant impacts on tha MGS at the Cose developmant area.

Approved By:
C \. s --
oaee s\ W97 s W% - P
tricia B, HWdrLaan Carl P. Austia
Acea Manager Head, Ceothermel Progrmn Office
Rldgecrest Respurce irea Public Works Deparicant
Bureau of Land Manage=ont Cnina Lake Waval Wespansz Canter

Concurtence Ay:

Tty s

Gcor;alb.runkcs
Regionnl Managar
_ Dapartment of Figh aad Game
State pof Califocnia~The Roeources Agency
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STYPULATION FOR THE MITIGATION OF IMPACTS

TO THE MOEAVE GROUND SQUIRREL

These stipulacfoas will be rafetanced (n all sarface disturbacce permits approved
after concurrence of the 1988 sitfgacion plan by tha Californfa Departmeut aof
Fish and Game, for gacthernmal opcrarions proposed by Californfa Energy Compaay,
Tac., Chiua lake Jeint Veature, aad Los Angelas Department of Wacer and Power
aithfa the Chinz Lake Kaval Weapons Center (NAVUPNCER) portion of the Coso Eunoun
Geothermal Rescurce Ares (KGEA) and far cransmission lime factlities assoclaced
with the geochermal operaclons. This sitpularion requires developers ta aither
decooe signacovies to the approved mirf{gaclon plau or tao develop elterastive

witigation In cemsulrition with rhe Californfa Pepartmenc of Fish angd Game.

' The spproved mitigacion plan £$ described as follews: Tue gaoChermal devalopers

have agraad Co cantribute To a mizigation bask, henceforth rafarred to as
"hank". Funds from this bank will ba expended to achleve the zirigaclon measutes
l1isced beleuw. The Jdavalopers” fuading caspousibility for this bank L3 Jetalled
in the "Implesencatlon Agreement for €osr Shardng, Mohave Grouad Squirrel

Miti{gstfon Plam."

The davelopars” responsibilicies uvader the micigation plan fnelude:

l. The bank will provide [or conastructiou of a five-strand barbad wire fence at
locarions shoun on Exhibir A (o the fall of 1983, and mainCenance of cthis fance
cthroughout the active life of the geocharmal fiald., Siacqe the objrcrive of Che
mitigatfon plan {s %o exclude exacic herbivores Irom some 38,000 acres of KCRA
lands, the affeccivenass of tha feace itu excluding catcle will ba zvaluated

during che 1990—91_5r‘¢1ng gaascn. 1Ff catrle ara concinuing ta enter the

het NV ol L
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exclogure, there vill be consulracion between develapers and che ragulatory
ageacfas to ietercine additfionmal mechods which will achieve the abje&ftvn of
exclosura.

2. The baek will fuad » baselioe and eonitoring srtudy, as deeaifled fn Exhibir -
B. Tne firet year of baseliane data collection will te 198B. The last year will

be 2000-

3. The bank shall ascablish 2 vater source for catrle outséde che exclosure ar a
sire to be determined by the KAVSPNCEN Ln consulzarion wigh che raneher.
Signatories to che Igvplexencation Agreenmsnt {developers), tha NAVEPRCEN, che
Bureau of Land Managezent (BLd), and the Calffornia Depavtment of Fish zand Gaze
(CDYG) may weet in late 19BB or ecarly 1989 ar the recommendacion of the
monicoring scudy”s project lead scientisv or the regulatary agencies. IIhe
purpose of this aeering would be ¢o raview che tesules of che baseline study, <o
order to refine sampling wethodology.- The projecr lead sciaprist of the
regulatory agencies cay call meetings anqually thercaftet ro reviev resulrs of
the previcus year's study.
The funding of the last year ni ponitoring, ip the yaar 2000, i{s coarlogent wpon
continuacion of geotharmal opsargtions. Operatious will be considered abapdousd,
a6d the last year of wouitorfog will nat bz raquired, 1f Plaans of Abandonment
hava beer ffled by all develgpers befora the year 2000.
L. Each environ;cncal dogument submitred ca the NAVEPNCEN or BLM must Include an
update of the acreage of cumMulacive surface dixturbipce from geotherwal

- oparations. Surface disturbance facludes boch thase landsy comnitred to
operations for che Lifa of the projecr aud those lands revegerated fumedtarely
after disturbance. lands ctamporgrily &disturbed during srringipg of conducears
are not lncliuded in the count of acraage disturbad. Each developer will maintain
§-ound verified records of surface dfgturbance acresge and make the records

svailable to regularery asgencles and orher developefs.
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The following s2¢ of pperating coudirfons shall de abservad:

8. Pad cf2e5 shall de pfaimized and sccese to cha project arca shall be
confined to exiseing poutes to cha extent possibla to reducea hablirac loes.
Existing access to the pads will be used vherever possible; {f nev acceass
sputs oust be developed, they shall be of the minfmum width snd lengech weeded
¢to accoampodate aquipuent and oparacions.

b. Stockpiled bladed vegetscianm and excaviced warerialx shell not obstruct
the vatural flov of vater dewn wash gsystems., Vegatation aod orher parerials
remaved durfng grading or coastrucrian should be stored on previcusly
disturbed sices 4n ordar o reduce Lmpacts co addirfonal habirar and to
stabil{ze spils by reduciag erosion caused by wind and wacsr. Stockpilaed
veguLition shd copsoil will be used o facilitate revegetacifon.

€. - To reduce tha porentisl for drovning ¢f Mohave ground squirrels, apen
reserve symps and mwd plts shall ooly be used for contafament of drilling and
geothermal £flnids durfag drilling operacions and wall testing, sud
containment af ewerguncy flaws. GSide slopes om flufd sumps or plus will be
graded to & 1:2 ratfa to allow wildlffe to ascape.

d. bLhbencver posgsible, packers of pative vegetarioun will be lefr to has:zen
re-cscablishaent of native flora.

¢. To minimize the potautial for roadkills of Mohsve.ground squirrals, «
speed lioit of 25 =ph shall be observed oo 11l secpudary range roads wichin
che KGRA.

. All 4rill holes will be plugged and sbandaned according To Georhermal
Rasaurces Opergtionzl Order #3,

g- All plles, pirs, sumps and orher dlisturbed areas shall be recostoured ro
either BIM or NAVWENCEN spacificavians upom eite gdbandonmani, accprdiag ta
ftastyuccions from che responsible agancy (BLM or the NAVVENCEN).

b. All disturbed arcas =mo loager required far opmratiouns shall be
fevegetated irmediacely after cessation o£ opetacions, per BIM and HAVWEPNCEN
directiocn.

i. ALl crash, equipaenc acd waste shall be remsved aad proparly disposed of
15 goon as possible. Haratvdsus wasre (such as hydraulic flalds and crankcase
6011) shall be properly cantaineri{red snd disposed of at aurharized sicas
outside of che NAVWPKRCEN.

J- Any propoeed activicties not praviously authorfzed will nor be .11D0fd
without specific approval from tha respongsibla ageacy (BLM or tha HAVUPNCEN) .

Developers will be recponsible for caforcement of a1l stipulacioas chrough

an-¢ira enforcanent of coepliance officerz. The ansa yod relaphonc number of che

responsible complisnce afficer shall be providad to the KAVHWENCEN with submittal
of Sundry ¥arica applicacions.
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N~ SCOPE OF WORX ~

BRSELINE AND MONITORING STUDY OFf PROPOSED COSO GRAZING BRCLOSURE

COSD XNOWN GEOTHERMAL RESOURCE ARCA

Philip and Barbara Mallach Leitner

March 12, 19gp

BACKGROUND AND JUSTIF2CATION

Farly reservoir estlmavtes suggested that up %o 2500 megqa-
watts Of electric generating capacity mighr be developed im the
Coso Xnown Geothermal ResQurce Area (XGRA). At present a 2§
megawatlt dempnstration wunit is irn operation, and up to 23€
megawatts addivional capacity 4is planned. Up to 848 2acres of
desert scrub habitat {s committed (o development or scon to be
comnitied as part of projects built or under econsideratian. This
a!nounts to 2.3 Ieres per Regawdtt under present englineering
desicn and reservoir characreristics: future development =zay
reguire a hlgher or lowver land surface-to-megawatt ravtic.

Biolugical) resocurce studles condueted in the Coso XGox
In 1378 and 1979 deconstrated rthat much Af the Brez with the
highest potential for geothermal Zdevelopment gupparts the Mokhave
graund sguirrel (Sverxophilus rchavensig), a sdeclies ligted aas
threatened Ly the Califarnia Department of Flgh arnd Game (CDFZ) .
CDFC krs indicated that loss of Mohave ground scuirrel habitzart (s
an fzsue of sipnificante and that mitigation measures develoge
for previously-permittad projects are no longer adaguate. conrz
priority for mitfgation is to compensate for lost Mohave grourns
squirre} habitat by enhancling remaining habitat. Such on-site,
1~-kind mitigation pay, of course, bensfit other Indigeaous
wildlafe species asc well.

Geothermal resource developers gurrently active 1ia  the
Coso RGRA (Californla Energy Campany, In¢. and the Los Angeles
Departement of #Hater and Power) have axpressed interest in a
comprehensive biclogical rescurce mitigation pregram addressirg
full-fi1ald developren? impacts of Tp o 2,260 acres as estimacel
in cthe Bureau of Land Management fLeasing EIS (BfM 198¢).
Jiscussions between the developers and CDEG concerning bdbiological
resource mitigation have been onguing and a variety of coppensa-
tion alternatives have been discussed. Meetings 4in Jznuary and
February, 1988, betwesen the developers anc resources manasing
agencies (U.5. Navy, BLM and CDFG} culxzinated ln arn 2greement Yo
develop m comprehensive mitigasion plan.

The central goal! of the mitigation program is elirination
of graring peressure by domastic catrla. Cattle may BRavergmly
Impact tha Monave ground sgui-rels direcrly, Dy campating wWi<tk

[
-
-
«T
cr
F LN
o, -
oy
22
—



PEE-B4-07 839.44 FROM.
C ’
T S’

2

them for l{mited forage; or Jndirectly, by <¢rampling g-ound
squirrel burrows and by reducing shrub cover necessary £or ground
squirrel thermoreqularion and protection from predators. i

The spacific gonls of the Mohave ground sguirrel mitigation
plan are:

1) To improve the guality of remaining habitar fn- tha
Mohave ground squirrel within the geothermal develon-
vent areaa, given present khowledge about 1ts ha isat
regiirezents;

2) To avalnate thwe affectiveness of the habitrat am~rava-
ment program;: anad

1) To develop Iinforration about habitrat regquirements tha-
ray be used to more clearly define the relationsh:ip
between the Mahave ground squirrel and lYives<ock.

Thi:g scopa of work s directed toward satisfaction of the
second and third obJecrives. Coficur-sent wich developaent nf thig
scope of work, izplementifnly agreements between developers,
surface and r¢source maraging agenclies are being prepared. These
agreeaments will ser fporth actions regquire? to ayclude cavtle f-om
the managed area, the entity responsible for each arctipn, +he
timetable, and cost-sharing arrangesants. --

QBISCTIVES OF 7TH1S STUDY

1. Document the existing baseline status o the MoRave ground
sQuirrel and i¢s environrent in the Cose KGRA, with emrfhasis
pn ita patential cozpetitores and the plant pepulariaens of
greatest lmportance to the Mohave ground smuirrel.

Z. Monitor the sratus of the Mohave ground sguirrel in the Caso
XGRA after establishment of the Coso Grazing Exzlesure, with
eaphasis on.the Mohave ground sguirrel’s potential competi-
tors and the plant populations on which it depends,

STUDY PLAN
I. Schedule

In The deseart environment, plant and animel response to
removal aof grazing pressure s likely t0 be a8 slow pracess.
Therefore, baseline and ponitoring studies must ba conducted over
A nurher of yaars, The propomed scrnedule is as follows:

1588 Baseline study

1989 Baceline study
Cosn Grazing Exclosure estadblished 1in Fall 1949
(includes fencing, control of water Aolrcées)

Retiocer Tae Fel gl anay Proot Tiwe Pkl £ lTeliaM
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1991 Monitaring study

1863 Monitaring stuay

1993 Monitaring study

2000 Monitoring study (contingent on continuation of the
geothermal project)

Baseline studles must be scheduled for both 1988 and 1949
because of 1) the portential for s£ignificant year-to-yaar flue-
tuation in environmental variables such a8 rainfall and primary
production and resultant fluctuations jin Mohave ground squirrel
poepulation levels from year to year; nnd 2) thes need to test apnd
valldate sampling methodolagies beirg tallored to this epecific
study and site.

Extension of ponltoring studles out to Tven vyears after
establishrcent of the exclosure i necessary in order to 1)
doecument changes in shrub parameters (desert shrubs grow &lowly
ard at least a decade of clapsed tipne can be required wo show
tignfirant changes); and 2) evaluate the Jeong-term persistence of
trends in Mohave ground squirrel populations.

IT. sctudy Design
A. Study Site Selectlon

Pour pcrzanent srudy siteg will be mgtebhlished., tws within
the Coso Grazlng EXclosure that are currently recefving use by
cattle. and two nearby in similar Rabitat that will contince to
he subject vo regular tse. The study =ives will be 500 Sy 500
reters in size, comprising 25 hectares {(about 80 acres). Two
nacural comminities, Mohave mixed woosdy scrub arnd Mohava crecsose
hush xcrub, are the most widenpread and exrtensive rompunlitiaes in
the KGRA: the study sites will rep-esent these comnunities both
within and outside the grazing exclogure. Critaria for selection
are as follows:

1} natural comminlty pre=sent:

2) topeoqraphy., =oils., slogexs;

3) estinated intensicy of use by livestock:

4) presence of adequate numbers of Mohave ground sguirrels
€0 make ufeful betwean—-year comparlisons:

5} 1likelihood of geothermal or other surface distorbance
through the year 2000; and

5} ease of acress And acceptability to surface ranaging
agenctes (Sites within the Naval Weapons Center wiJl be
sebjact to Navy approval).

Preliminary field studies will be carrjed put in March and April
1388 for tha purposa of swlecting the four study sires. By April
20, the sites will be selected and submitted to parciclpating
entitias.
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BE. Vegetation Studiss

Vegetation studies will documrent the condition of toth shruh
and herb layess. Shrub conditien. incluwding recrultment of naw
indfviduals, is a functian of grazing pressure and weather
avents and teads to change slowly. Shrubs may be masge impartanc
to Mohave ground =quirrels as shade for thermorequlation or ag
cavgr agatnst predavors whlle foraging on the herbg heneacth,
Herbaceous vegeration made up the majority of the diet of Mphave
ground squirrels studied In nporthwegrern Los Angeles Coungy
(Recht, 1977). Although Vvital as a principal food 3source, tha
biomass and spectes compoEition of datert annuals may fluctuace
consideranhly from year ta yaar based on waather condiTimng.

Shrub saopling will document cover, speacjes composltion aad
recriicosnt., The pethods employed will be subject to reviaw
25 Inforpatien 4is obtained on Mohave ground =sguirre) habicar
requirements. Ona appraach is to uvse pethods gimilar te Henrick-
son‘s (1580) fileld surveys as part of rha Cosa XGRA EIS: tHesea
ars step-paint and line-intercept mmthads, Another is to fly
low-alevation aesial photagraphy (flown in conjunction witn sther
studies); this would provide a per=2anant recard of shrub species
composition, cover, and fruguency for ecach 60-acre stud;s plot.
This method would permivr flexible analysis aof the 2ata by plot
subsections to test 7Felationshaps betwesn ground sqQuirrel
densities and the structure of the shrub lay=r. Recrulitment
musy ba measured in <the fleld using a meshod such as belrw
transects in which cthe nusber and species of shyrubs helow a
certain size limiv ave noted. Tha shrud Reasuremants may ke
taken once during the baseline periocd. pnce ip 1983, and oner in
tha year 2090.

The herbaceous layer, which i wmore vwariable from year o
year, «will be sampled each yeaar thatr live~trapping is carsied
gut, Species composition and cover estimatres will ba recorded
in s=Mall plots. Standing crop {(above-ground bBilomagcs) will be
measured fn the fimld uafng 2ir-dry weights at the end arf tha
sampling pariocd (late June). The between-shrub harbacsouns layer
and the under-shruh Jayer will be sempled separately. since
plant producticon and raodent use in each may be guite differanc.
twhern focd-habits studies ar= In progress, the phenological
conadftion bt annual plants will be recorded as an inaddcator ot
food avatlanilicvy and paisture content. factors suggested by
Rechr (1977) as crivical to the Mohava ground squirrel.

The exact naethadology for vapgetation sampling should be
tailorad tg nmeasure those habitat parameters most IBporvant «o
the Mohavma ground s@uirrel. The sampling program way be modified
based oh Informatisn gathered as part of the fopd habita study
(see balow). Yar examble, if a linived nuaber of plant gansra
are deterzinsd to be of particular importance, more quantitative
nethods may be amployed to monitar thase specles.

~ . .. > . -~ Lo g L m - 14 4yl
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C. Wilalifa Studies

Foor Habits Study. Little i1s known of the food habits of
the Mochave ground sgquirrel. The =most detailled study was based on
observations of a small numbBer of animals at a3 site in northwest-
ern Loc Angelee County (Recht, 1927). No information is avail-
able concerning food halft overlaps betwean the Mohave ground
sgquirrel and pgrtential competitors. in thic casgae, antesloape grounad
squirrel, black-tailed Jackrabnir, cattla and feral burpes.
Thererore. a food habits gtudy will be carriad cut during <he
first year of tha bpaseline periad. Uata will be gathered an
important seasonal foods for the Mohave ground sqQuireel 3ad (ts
potential competjtors. It should aid in fevelaping nore focusged
vegetation surveys and In f(ntersruting trend=s in Mohave ground
squirrel toepping studies.

aralysis of facal) samples {s prefurrad over stomach—content
arialysis, siace no sacrifice of animals iz required. Samples can
readily be obtalned from live-trapped animals. Samples will be
collacted six tlpes at thrze week intervalas throughout The four
montt period when the Mohave ground squirrel is most acziva,
April-Jaly 1988, Prequenet =ampling 1is needed bvecansa Racht
(1877) found that Mohave ground squirrels shifted from ane
principal food source to another several c¢imes durfng ctheir
active seasan. Ten samples will ba takan at six intervals froaz
each of the four atudy sices, f£f2r a total of 240 samples. As
indicated in the previous section. the phehalogizal conditicn ¢
local plant spacles will be collected at each sampling Intesval
%o kelp develop inrormation on food availablility.

Analysis will also include facal samplag orf other herhivores
which potentially compete wWith the Mahave ground squirrel. Fecal
sazples af antelope ground squirrels will be taken duri{ng the
live—trapping atudfes. Jackrabblt, burro and cattle fecal
material will b= collected. as avallable c¢hrough the sapbling
pariod. and aralyzad for comparison.

Methads -for analysis wil) follow =mtandard procedures
cutlined in the Wildlgfe Eagngenun; Techinigpes Manual (Korsch-
gen, 1930) and those us by Tarry Foppe aT tha Composivtion
Aralysis Labaractory atx Colorado Srtare Universi{ty, Pt. Collins. A
reference collectian of slides concaining apfdermal <cells of
local plant speciea and genara will de developed. Fucal analysis
studias will be augmentad with field observavrions of Mchave
ground squirrel foraging hmmhaviar during the pripcipal lye-trap-
ping pericd in ¥May snd June (see below). Cosparison of food
availability (through vagervation =tudies), food welectivicy
{chrough direct observation) and Aadfgestibllity (By comparing
direcr obaervations with fascal agalysls}) =2nould provide 2
reasorably clear picture of the food habits of the Mohave grounc
squirrel, as well ag pravide some Iindlcation of overlap with the
food regquiresents of other local herbivores.
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Estimate of Grazing Preéessure, Information is EkXetchy on the
grzzing pressure presently posed by cattle wWithin the Coso KGRA,
since the arsma comprisas only a portion of an allotment. Homa-
ward and Mcbonald (BILM 1980) concluded that the range within rhe
proposad eXclosure area was in poor condicion doa o prolonged
overutilizactjion. In the past two Years, an estimated 70-150 haace
of cattle uged the range withih the proposed exclosura fgr a
six-month wintar period (November-May); however, thig lgvel} o?
use {5 less than previcus use as @gtipactwd hy BLM ang projacema
furure use without the grazing exclosure. Once range condi<ipn
has {wproved as a resutlt of current feral burro DAESEDIeRn "
pfforts. the lessee will ba allowed to return to sSrtocking rates
approximnatmely double those now in effece.

Livestock use will be gquantified by walking transcces ara
recording the guaber of droppings by spec:es. Al)l dropplngs will
be spray-painted Wwhep counted. Transecya will be walked both
before and aftes establishment of the Cosgo Grazing Excloscre (in
1986 and 1931 in each of the study sites) as well As in selepcted
areas througheut the XGRA. Photopolnts will ba estaxlished in
the study sites to document range condition.

sampling for Monave Ground Sguiz-el. The relative awendance
of Mohave grouné squirrels will dbe derermined or each of the four
study =sives by wark-recapture sampling uvsing a standard live-
trapping technigue. Each 500 by 500 meter sive wWill be vsed as a
trapaping grid. A ftora) of 441 Sherman live traps will be
daployed in a 2@ x 21 trap grid wlth 25 meler spacing between
trap statrions. Al)l saapling will be conducted hetween Hay 20 and
June 30, Wheh Mohave ground squirrels area nost active. Trapping
will be carvied out for five days at each site. 7Traps will ae
oren for approximately four hours {n the @arly marning and (if
feas{ble} for an equivalent perind din late afternoon. All
anipals captured will he mparked for Izdividual! recaqnltion and
released unharmed. Traps will be shaded top prevent injury to
grovnd sgquirrels from overheating.

T™is technigue will provide data op the ralative adbundance
# Motave ground EqQuirrels a3t each study site, racvie of juveniles
to adulrs, body mass, home range slze, and novements. It may be
woss{ible Yo estimate the nueber of squirrels present on each
study slte or to estimate asctual populatian density, a«lthough
this will not be khowp until the resvlts of the 1988 baseline
study are available Zor analysis, Because of <the intansive
trapping affort over a relatively large area {25 hectares), the
tachnique should Dbe sensitive enough 1o detect significanrt
Yyear-to-yeay changes ln impartant population parameters.



FeU™"UYS ~3Or5 WG 149 r rmwit!

{:

et Bt e - 435‘

7

REPORTING AND REVIFW SCHEDULE

A comprehensiva annual report will be completed by the end
of each ecalendar y=ar {n which studies are carried out, This
report will be distributed to all cooperating anticias jnvelved
in the atudy. The results of the study or any of its camponernts
wi1ll becope avallable for publication (n appropriate scientific
Journals ar for preseptation At scientific meecings and canser-
BrCES, All caoperating antities will have the right te review
manuscripts prior to publication or public presentacion. In
addition, a coordinating meexing will be held once annually with
the agenries and the gecthermal resource developers to Yepart on-
pragress to date, to evaluate costs, to salicit technfeal] inpus
from particlpating entities. and to resplve QqQuestione ag they
come up-
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Bureau of Land Management. 1980. Coso Leasing EIS. Bureaau of
Land Maragement, Bakersfield, CA.

Henricksan, Jares., 1580. Botrany of the Coso Geotherzal Study
Area. In: Rockwell Inrernartional, 1980, Pield ecology tachnical
Tepart on the Coso Geothesaal Study Area In support of Coso
Geothermal Developaent Environmental Statement. Bureav of Lang
Management, Balkersfield, CA. 87 pp.

Korschgen, Leroy J. 13880, rocedures fecr food-hrbits arnalyses,
Fp. 213-128 In: Wi{ldlife mansgement techniques manuwal, Sa=ford
Schepnitz {ed.). The Wildlife Society., Washington, D¢ (Fouz:ih
ed-.%iomy.

Recht. Michael Anthony. 19717. The biclogy of the Mohave ground
gguirrel, Spermephiluse mahavgnsis: home range, dafily activiey,
foraging and weight gain and thermorequlatory behaviar. tniver-
8ity of Califernia, Les Angeles, Fh., D. disgertation, 117 pp-
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Phil EBsasner

California Energy Company, Inc.
601 California Street, Suite 900
San Francisco, CA 94108

Dear Mr. Essner:

Enclosad 1s a copy of the intaragancy letter adopting Califoymnia
Energy Company’s proposal to modify a portion of the Mohawve ground
squirrel Mitigation Plan for gecthermal developmant at Coso. Tha
proposal was approved by tha Biurgau of Land Hanagemant and the
Naval Weapons Center on February 20, 1950. California Departnent
of Fish and Game formally concurrad on Fehruary 27, 1%90. ¥e
understand from our &izcussions with your Company’s panagement at
coso Districet that fieldwork implementing the Plan modification
will becin this spring .

If you have any questions concerning thic matraer, you ‘may call pa
at (619) 939-3411, extension 229. We look forward with interest
to the resules of this vear’s baseline studies.

r Sincerely,

Gl Q- Heptal

CAROLYN A. SHEPHERD
Environmental Manager
Geothermal Program Office

Enclosuxe: Interagency Letrter
Copy to: (w/o encl)

california Energy Cowpany, Ine. (Coso District)
Buraau of Land Mangement/Ridgecrast (L. Delaneay)




Ear bl =) = s sk

FEE~Q4-57 @9.490 FROH-

‘rﬂ — —
United States Department of the Interior [

__
BUREAU OF LAND MANAGEMENT l===EEEEE:==r
RIDGECREST RESOURCE AREA = a
112 Exct Dalphio Avenue IN ERFLY 2PN TO!
Ridgeer, Califomes $3555 31200
(618) 3757125 {CA-0E5.52)
FEB 290 1930
Br. George Hokes
Department of Fizh and Game
Region 4
1234 E. 3dhav Avenue
Fresnoc. California 93710
Dear Nr. Nokes:
I aw writing thia letter {n behaif of the Burear of Land Nanaaement apd The
Navv, Chipa L2Ke Kaval Weapons Center to present a proposal changing a portion
of the Mohave ground squirrel Mitigation Plan for development at the Coso
Geotherma] Araa apd TO seek vour concnrrence witk these changes.
Background
On March 10. 1988, a plan for mitigatimg impacts to the Nohave ground squirrel
as a resunlt of field development and preduction at the Cuso Geothermal Ares
was foarvarded oY your reviev and concurrence. The plan was reviawed and

concurrence isswed by vour office on March 22. 1588. During the fallowing
months. the specific geoals and objectives. scope and detailed elemenrs of the
plap wete refiped bv the intercsted regulatory agencies apd the geothermal
developer. On October 5, 1588, a reformmlation of the original plan was
releasad for vour review apd colicurrcece was 3ssuved on Octdher 7. 1988. This
docorent was titled "Stipulatinon af the XNitigation of Impacts to the Mohave
Ground saquirrel at the Cogo Ruowvn Geothermal Resource Area“ and shall
hereafter be referred to as Lhe MGS KMitigation Plan.

Eesults of Prior Studias

On page fonr (4) of the MGS Mirigation Plan under Part 5 is the section
entitled “Baseline and Monitoring Program™. Paragraph three of this section
states, “BLM and NAVWPNCEN, In cunjunction with the CDFG and other invited
parties. shall reviev the baseline and mopitorivg data onm a perjodic dasiz {to
be egcablished by mutua]l agreement). BLHM. NAVKPNCEN, and CDRG vil) determina
if the witigation measurcs have beep ret, exceeded or fallen short of the goal
And objectives of this plan. These reviews shall also proeduce recosmendatians
for modificarion of the plan, as necessary, to inereagse the Jikelihood of
abtaining the qoal and objectives.™

The baseline studies ay propnsed 1n this section. specificaliv duoring the
vears of 1988 and 1989, have been completed. The 1938 atndy results have been
forsally reviewed and the 1989 results bave been distributed for review. 1A
comparison of the 19828 srudy resnlts to the 1989 studv resnlts vielded

y intere4iing information that afferts the establichment of 3 representative
baseiine from which futuce comparisons <fl) be made.

Cf'a& ﬁuJ.: an your dﬂﬂ:!ﬂ\ﬂtﬂ %caul C‘uuwnlion 04“.5! .

Gd‘—f"—‘ -——(,‘,_"(a:au . -
ced 7w et 4T St T 3e L reb 4 zAX

L1
FCLR -fdd o f -t



10, PRAGE

8 -

Miring the 1938 study season, the rtrapping o the study s5ites occurred betwvaan

-~ May 25th apd June 30th. To svmmarize. both juvenile and aduilt wpopulations of
tha %G5S vere captured, Wwith the juvamilas far cutmumbering the adults. The
biological consultants, Phxllip and Barbara Leltner. noted this fast bnt
offercd no firm eyplanation in the 1988 report. During the 1989 study season.
the four sites vere again trapped ik Nay and Jeme. In addition, 2 portion of
study site 3 wbich was also trapped during Narch and April jn order to collect
fecal samples for food hadits anmalvsis. The March and April trappina yeriod
Yiclded adull popriatians of the ¥6S onlv. Ko juveniles were captured.

- Ouring the Mav and June trapping periods, onlv a small nmumber of adults vere
captured and juveniles wera nopexistent. A clase comparison of the data
gathered during the 1988 and 1989 seasons Indicates that the best time to trap
the adult populatian of the X558, which represents the most stable fraction, is
the earlv spring during Narch and April.

FER-B4-97% 05:49 PROM

Froposed Changes in the MGS Mitlgatiap Plan

The proposed changes in the MGS Mitigation Plan are presented imn the
enclosere. In summarV, the baseline study vil)l be extended for one vaar. The
praincipe) investigators propose to trap during March apd April end also attach
radiotransmitters to detarmipe when the adull populatiop enrers estivatian.
Papulation estimates will be aided bv the nse of a mev marking technidque.

T™nyY wicrochips will be ibjected subcutlanconsly o provide permanent
1dentification for e=ach ground squirrel. Portions of the grzzinag exclosure
fence wy)] remain open to a}llow basalivme graxing conditions to contimme.

7 Conclusion

In light of the reguits of the 1988 apd 1989 srudies, the baseline studies
should be extendad for ohe vear tp copclusively determine tha represantative
baselane populations of the Nohave qround squirrel at the four stedy sites.
The proposal as presented bv the prinecipal investigators is »dooted as z
chanyge in the NGS Nitigation Plan. YPurther work, vhich may be required as a
resulc of the 1990 studv will be considered oply for 1591. The haseline must
be established by the end of the 1891 elndy vear.

We look forwvard to vour concurrence with this proposed chaxge. Shonld vau
have anv questions or commsents plaase feel frea to combact Pele Nilne or
Carolyn Shepherd ar (615) 375-7125 (FPate) and (6]3) 919-2700 (Carolyn).

ADproved Bv:

M pare /=Y 54 W Date_ 2o fZf Po
lee Delancy

Carl F. Austin

Area Mapager Fead. Geothermal Pragram Office
Ridgecrest Resource Area mhlac korks Department
Burean of Land Ninagementl China Lake Maval ¥eapons Center

By directioo of ¢the Commsndar

concurrence Ry

Date ZZ}TZ ;0
Hedional Nanager

Department. of Fish and Game
state of California-The Resources Agency
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Preserving America’s Heritage

July 7. 2008

Mr. Mike Pool

State Director, California State Office
Bureau of Land Management

2800 Cotlage Way, Suitc W 183+
Sacramento, CA 95825

Ref: Programmatic Agreement among the United State Bureau of Land Management, Ridgecrest
Field Office, the California State Historic Preservation Officer, and the Advisory Council on
Historic Preservation regarding the Hay Ranch Water Extraction and Delivery System

Dear Mr. Pool:

Enclosed is the executed Programmatic Agreement for the referenced program. By carrying out
the terms of this Agreement, the Burean of Land Management will have fulfilled its
responsibilities under Section 106 of the National Historic Preservation Act and the Advisory
Council on Historic Preservation's regulations, 36 CFR Part 800, implementing Section 106 of the
National Historic Preservation Act.

Should you have any questions, please contact Nancy J. Brown, who can be reached at 202-606-
8582 or nbrown/@achp.pov.

Sincerely,

“To AN

4

Reid Nelson

Assistant Director

Federal Property Management Section
Office of Federal Agency Programs

Enclosure

ADVISORY COUNCIL ON HISTORIC PRESERVATION

1100 Pennsylvania Avenue NW, Suite 803 » Washington, DC 20004
Phone: 202-606-8503 & Fax: 202-606-84647 » achp@achp.gov = www.achp.gov


mailto:achp@achp.<]ov

PROGRAMMATIC AGREEMENT
AMONG THE UNITED STATES BUREAU OF LAND MANAGEMENT,
RIDGECREST FIELD OFFICE,

THE CALIFORNIA STATE HISTORIC PRESERVATION OFFICER, AND
THE ADVISORY COUNCIL ON HISTORIC PRESERVATION
REGARDING
THE HAY RANCH WATER EXTRACTION AND DELIVERY SYSTEM

WHEREAS, the United States Bureau of L.and Management (BLM) will issue a right-of-way
(ROW) to Coso Operating Company LL.C (Applicant) for the Hay Ranch Water Extraction and
Delivery System (HAY RANCH) which includes the installation of a water pipeline and
auxiliary facilities across federal lands (Project); and

WHEREAS, a cultural resources inventory report, entitled Cultural Resources Inventory for the
Hay Ranch Water Extraction and Delivery System, Coso Geothermal Project, Inyo County,
California [Appendix A], has been completed and effects to archaeological resources along the
ROW shall be avoided. However, the implementation and operation of the proposed Project may
have an effect on Coso Hot Springs (CHS), an historic property included on the National
Register of Historic Places (NRHP), but the effects cannot be fully determined at the time of
Project approval; and

WHEREAS, the BLM Ridgecrest Field Office is the lead BLM Office for HAY RANCH. BLM
will issue the ROW and is responsible for compliance with Section 106 of the National Historic
Preservation Act of 1966 (16 U.S.C. 470f, NHPA), as amended. and its implementing
regulations at 36 CFR Part 800 (August 5, 2004); and

WHEREAS, BLM finds that the issuance of a ROW and Notice to Proceed to construct the
HAY RANCH Project is an Undertaking as defined in 36 CFR §800.16(y) and may affect
historic properties; and

WHEREAS, CHS is located on fee lands owned and administered by Naval Air Weapons
Center China Lake (Navy) and effects to the CHS are monitored and managed pursuant to two
agreements: (1) Memorandum of Agreement between the Commander, Naval Weapons Center,
and the Coso Ad Hoc Committee, Owens Valley Paiute-Shoshone Band of Indians (July, 1979),
and (2) Programmatic Memorandum of Agreement between the Commander, Naval Weapons
Center, California State Historic Preservation Officer and the Advisory Council on Historic
Preservation (November, 1979) [Appendix B], and the Navy has been invited to be a Concurring
Party to this PA; and

WHEREAS, pursuant to Section 101(d)(6)(B) of the NHPA, 36 CFR 800.2(c)(2)(ii), the
American Indian Religious Freedom Act (42 U.S.C. 1996; AIRFA), Executive Order 13175, and
Section 3(c) of the Native American Graves Protection and Repatriation Act (25 U.S.C. 3001-13;
NAGPRA), and the Executive Memorandum of April 29, 1994 (59FR22951), BLM has
consulted with the Big Pine Paiute Tribe of the Owens Valley, the Bishop Paiute Tribe, the Ft.
Independence Paiute Tribe, the Lone Pine Paiute-Shoshone Tribe, the Timbisha Shoshone Tribe,



the Kern Valley Indian Community, and the Tubatulabals of Kern Valley and has invited those
Tribes expressing an interest in the Undertaking to concur in this PA, with the further
understanding that, notwithstanding any decision by these Tribes to decline concurrence, BLM
shall continue to consult with these Tribes throughout the implementation of this PA; and

WHEREAS, in accordance with regulations at 36 CFR §800.14(b)(3) implementing §106 of the
NHPA, BLM has consuited with the California State Historic Preservation Officer (hereinafter
“SHPO™) per 36 CFR §800.6(a), and notified and invited the Advisory Council on Historic
Preservation (hereinafter “the ACHP”) per 36 CFR §800.6(a)(1)(C) to participate in consultation
to resolve the potential effects of the Undertaking on historic properties,

NOW, THEREFORE, BLM, the SHPO, and the ACHP agree that BLM, to the extent of its
legal authority, shall ensure that the following stipulations of this PA are implemented to take
into account the effects of the Undertaking on historic properties.

A. STIPULATIONS

BLM shall ensure that the following stipulations are carried out:

I. DEFINITIONS

The definitions provided at 36 CFR § 800.16 and in this stipulation are applicable
throughout this PA.

“Area of Potential Effects” means those lands within the boundaries of a proposed ROW
corridor extending from Hay-Coso Ranch to Well 88-1 of the Coso Geothermal Project.
The corridor is approximately nine miles long and fifty feet wide, crossing approximately
33 acres of public lands managed by the BLM, 17 acres of lands managed by the Navy,
and 7 acres of private lands. The Area of Potential Effects (APE) also includes the CHS,
a property included on the National Register of Historic Places.

“Traditional Practitioner” means an indigenous person who utilizes the CHS for
traditional cultural purposes.

“Concurring Parties” means invited parties, including the Navy, Tribes and the Applicant,
who concur, through their signature, in this PA. Concurring parties may propose
amendments to this PA.

“Signatories™ means the BLM, the SHPO, and the ACHP. Signatories may propose
amendments to this PA and have the exclusive authority to terminate the PA.
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DETERMINATIONS OF ELIGIBILITY

For the purposes of this Undertaking, BLM, will assume eligibility and accepts previous
National Register of Historic Places (NRHP) determinations of eligibility by consensus
or through formal determination by the Keeper of the Register

EFFECTS ASSESSMENT

A. BLM shall condition the ROW grant to avoid archaeological properties located
within the APE for the pipeline corridor. An archaeologist and Native American
Monitor will be present to observe the implementation of this Undertaking. The
archaeologist and Native American Monitor shall be present during construction
activities to identify and/or ascertain the significance of any subsurface cultural
resources or to aid in the avoidance of sensitive areas.

B. The eligibility criterion for the CHS to the NRHP is based on Native American
traditional and medicinal use of the CHS. Therefore, the monitoring effort of this PA
for CHS will be focused on continued use by Traditional Practitioners.

Under the 1979 Programmatic Memorandum of Agreement, Navy is responsible for
management of the CHS Monitoring Program. The monitoring program established
baseline data for miscellaneous springs and wells located within the NRHP. The
annual report produced by this effort summarizes monthly temperature data, water
levels and chemical composition of the springs and wells. The annual report has been
distributed to the Tribes, ACHP and SHPO since the program began. Under this PA,
Navy will include BLM on distribution of the annual monitoring report.

Under the 1979 Memorandum of Agreement between Navy and Coso Ad Hoc
Committee, Owens Valley Band of Paiute-Shoshone Indians, and the Kern Valley
Indian Community, Navy is the lead agency on facilitating requests from Traditional
Practitioners to the CHS. The Navy tracks Native American use of the CHS, which has
averaged 3 weekend visits per year for the past 20 years. Under the terms of this PA,
Navy will provide BLM, SHPO, ACHP and Tribes with an annual written summary of
Native American use of the CHS for the preceding year. The BLM will assure the
distribution of the annual written summary to all Consulting Parties to this PA.

If changes in use patterns by the Traditional Practitioners resulting from the
implementation of this Undertaking are identified, the BLM shall coordinate with the
Navy and the other Consulting Parties to this PA to develop a means for addressing
effects in accordance with the /979 Programmatic MOA.

DISCOVERIES AND UNANTICIPATED EFFECTS

A. Should the Applicant encounter a previously unknown cultural resource during the
implementation of the Undertaking, or should the Applicant affect, directly or indirectly,



a known historic property in an unanticipated manner, or where the implementation of
the Undertaking may affect a found component of a cultural resource which may be
historic, all work within 200 feet of that find shall cease until BLM can evaluate the
NRHP eligibility of the find, assess the probable character of the Undertaking’s effects
on it, and develop a resolution to any effect prior to resuming work. BLM shall consult
with the other Signatories and Tribes throughout this process. If a previously unknown
cultural resource has been determined to be damaged by the Undertaking, the resource
will be assumed eligible for the National Register.

B. The design and execution of data recovery or other mitigation measures (treatment)
would be done in consultation with the other Signatories and Tribes. Mitigation
measures would be agreed upon among all Signatories after consultation with Tribes. In
the event a dispute arises during consultation on appropriate mitigation measures, BLM
shall proceed in accordance with stipulation VIII to resolve the issue.

C. Work shall cease in a 200 feet radius around human remains or funerary objects
found in association with human remains that are encountered during inventory,
evaluation, or treatment phase fieldwork, or during the implementation of the
Undertaking. Upon the discovery and recognition of identifiable human remains, BLM
shall comply with the appropriate State, County or local laws and regulations, including
notifying the County Coroner or other designated official as required in California, as
well as the SHPO. BLM will also notify the California Native American Heritage
Commission and Tribes if the human remains are determined to be those of Native
American descent. If the human remains are determined to be Native American as
defined by NAGPRA (Public Law 101-601), the BLM will take responsibility for
developing and executing treatment of those remains and the objects found in
association with them by implementing that agency’s procedures for complying with
NAGPRA.

D. In the event that Native American human remains or funerary objects are found in
association with such human remains on private or state lands, the Applicant shall treat
the remains and objects in accordance with California Public Resources Code 5097.98.

NATIVE AMERICAN CONSULTATION

BLM shall consult with the Tribes and other interested parties for issues associated with
the implementation of this Undertaking, and serve as the liaison and the coordinator for
affairs with the Tribes for the purposes of this Undertaking. Tribal consultation will
follow the provisions of the BLM 8120 Series Manual guidance [Tribal Consultation].

STANDARDS

A. PROFESSIONAL QUALIFICATIONS. All actions prescribed by this PA that involve
the identification, evaluation, analysis, recordation, treatment, monitoring, and
disposition of historic properties and that involve the reporting and documentation of



such actions in the form of reports, forms or other records, shall be carried out by or
under the direct supervision of a person or persons meeting, at a minimum, the
Secretary of the Interior’s Professional Qualifications Standards (PQS) for
archagology, history, or architectural history, as appropriate (48 FR. 44739). However,
nothing in this stipulation may be interpreted to preclude any party qualified under the
terms of this paragraph from using the services of properly supervised persons who do
not meet the PQS.

B. DOCUMENTATION STANDARDS. Reporting on and documenting the actions cited in
paragraph A. of this stipulation shall conform to every reasonable extent with the
Secretary of the Interior’s Standards and Guidelines for Archeology and Historic
Preservation (48 FR. 44716-44740), as well as for California, the California Office of
Historic Preservation’s Preservation Planning Bulletin Number 4(a) December 1989,
Archaeological Resource Management Reports (ARMR): Recommended Contents and
Format (ARMR Guidelines) for the Preparation and Review of Archaeological Reports

C. CURATION AND CURATION STANDARDS. To the extent permitted under §§ 5097.98.
and 5097.991. of the California Public Resources Code, the materials and records
resulting from the actions cited in paragraph A. of this stipulation shall be curated in
accordance with 36 CFR Part 79. Where Federal lands are involved, all records and
materials resulting from the actions cited in paragraph A. of this stipulation shall be
curated in accordance with 36 CFR Part 79 and the provisions of the NAGPRA, 43 CFR
Part 10, as applicable.

VII. AMENDMENTS TO THE AGREEMENT

A. Any party to this PA may at any time propose amendments, whereupon all parties
shall consult to consider such amendments pursuant to 36 CFR §800.6(c)(7) and
§800.6(c)(8). This PA may be amended only upon written agreement of the Signatories
after consultation with Tribes and other interested parties.

B. Amendments to this PA shall take effect on the dates that they are fully executed by
the Signatories.

C. Ifthe PA is not amended through the above process, any Signatory to this PA may
terminate the agreement in accordance with stipulation IX below.

VIII. DISPUTE RESOLUTION

A. Should any party object at any time to the manner in which the terms of this PA are
implemented, the BLM will consult with the parties to resolve the objection and
immediately notify all Consulting Parties. If BLM determines that such objection cannot
be resolved, BLM shall request comments from Consulting Parties on the objection
within 30 days, and then proceed to consult with the Consulting Parties for no more than



30 days to resolve the objection. The BLLM will take any comments provided by the
Consulting Parties into account.

B. If the BLM determines that the objection can be resolved within the consultation
period, the BLM may authorize the disputed action to proceed in accordance with the
terms of such resolution,

C. If at the end of the 30 day consultation period, the BLM determines that the
objection cannot be resolved through such consultation, the BLM will forward all
documentation relevant to the objection, including the BLM’s proposed resolution, to
the ACHP per 36 CFR §800.2(b}(2). Any comments provided by the ACHP within 30
days after its receipt of all relevant documentation will be taken into account by the
BLM in reaching a final decision regarding the objection. The BLM will notify the
Consulting Parties in writing of its final decision before it is made public. The BLM
shall have the authority to make the final decision resolving the objection.

D. The BLM’s responsibility to carry out all other actions under this PA that are not
the subject of the objection will remain unchanged. The BLM may implement that
portion of the Undertaking subject to objection under this stipulation after complying
with subsection VIII(C) of this stipulation.

E. Atany time during implementation of the terms of this PA, should an objection
pertaining to the PA be raised by a member of the public, the BLM shall immediately
notify all the Consulting Parties about the objection and how BLM proposes to take the
objection into account. The Consulting Parties may comment on the objection to the
BLM. In reaching its final decision, the BLM will take into account all comments from
the parties regarding the objection. Any dispute pertaining to the NRHP eligibility of
historic properties or cultural resources covered by this PA wili be addressed by the
BLM per 36 CFR §800.4(c)}(2).

IX. TERMINATION

A. Only Signatories may terminate this PA. If this PA is not amended as provided for
in Stipulation VII A and B, or if a Signatory Party proposes termination of this PA for
other reasons, the Signatory proposing termination shall notify the other Consulting
Parties in writing, explain the reasons for proposing termination, and consult for no
more than 30 days to seek alternatives to termination.

B. Should such consultation result in an agreement on an alternative to termination, the
Signatories shall proceed in accordance with that agreement.

C. Should such consultation fail, the Signatory proposing termination may terminate
this Agreement by promptly notifying the other Signatories and other Consulting Parties
in writing,



D. Should this PA be terminated, then the BLM shall either consult in accordance with
36 CFR §800.14(b) to develop a new PA or request, take into account, and respond to
the comments of the ACHP under 36 CFR § 800.7. BLM shall notify the Signatories as
to the course of action it will pursue.

X. DURATION OF THIS AGREEMENT

A. Unless the PA is terminated pursuant to stipulation IX above, another agreement
executed for the Undertaking supersedes it, or the Undertaking itself has been
terminated, this PA will remain in full force and effect for twenty (20) years from the
date of execution of this PA. This PA will terminate and have no further force or effect
on the day that BLM so notifies the other Signatories and Consuiting Parties to the PA
or twenty (20) vears from the date of execution, unless amended.

B. BLM shall coordinate a meeting of the Consulting Parties to this PA every five (5)
years on or about the anniversary of the effective date of the PA, or at the request of a
request of a Consulting Party, to review implementation and achieved outcomes of the
terms of this PA and to determine whether amendments are needed to improve the
effectiveness of this PA.

C. The terms of this PA shall be satisfactorily fulfilled within twenty (20) years
following the date of execution by the Signatories. If at any time BLM determines that
this requirement cannot be met, the Signatories to this PA will consult to reconsider its
terms. Reconsideration may include continuation of the PA as originally executed,
amendment, or termination. All parties will be consulted during any reconsideration of
this PA. In the event of termination, BLM will comply with stipulation XI(D) if it
determines that the Undertaking will proceed notwithstanding termination of this PA.

D. If the Undertaking has not been implemented within five (5) years following
execution of this PA by the Signatories, this PA shall automatically terminate and have
no further force or effect. In such event, BLM shall notify the other Signatories and
Consulting Parties to this PA, in writing, and, if it chooses to continue with the
Undertaking, shall reinitiate review of the Undertaking in accordance with 36 CFR Part
800.

XI. EFFECTIVE DATE

This PA shall take effect on the date that it has been fully executed by the ACHP.



EXECUTION AND IMPLEMENTATION OF THIS PA is evidence that BLM has afforded the ACHP a
reasonable opportunity to comment on the Undertaking and its effects on historic properties.

The Signatories to this PA represent that they have the authority to sign for and bind the entities
on behalf of whom they sign.

SIGNATORY PARTIES:
U.S. BUREAU-O MANAGEMENT
7 < -

W 2 . DATE: Jﬂ% /?S)
S

TITLE: State Director

CALIFOR STATE HISTORIC PRESERVATION OFFICER

DATE: 27 rY 2008

TITLE:

ADVISORY COUNCIL ON HISTORIC PRESERVATION

BY: J?ﬂélfw @ DATE: '4/?[0%

% TITLE _ Exeauhde Dk
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BISHOP PAIUTE TRIBE
COSO OPERATING COMPANY LLC.
FT. INDEPENDENCE PAIUTE TRIBE
KERN VALLEY INDIAN COMMUNITY
LONE PINE PAIUTE-SHOSHONE INDIAN TRIBE
NAVAL AIR WEAPONS CENTER CHINA LAKE
TIMBISHA SHOSHONE TRIBE
TUBATALABALS OF KERN VALLEY
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5:
ALTERNATIVES TO
THE PROJECT

5.1 Introduction

5.1.1 CEQA REQUIREMENTS

Section 15126.6 of CEQA reguires that an EIR describe a range of reasonable alternatives to the
project that would feasibly attain the basic project objectives and avoid or substantially lessen any
significant effects of the project. Alternatives may be eliminated from detailed analysis in the EIR if
they fail to meet the most basic of project objectives, are determined to be infeasible, or cannot be
demonstrated to avoid or lessen significant environmental impacts.

5.1.2 PROJECT OBJECTIVE

The Coso Operating Company, LLC (COC) is seeking a 30-year Conditional Use Permit (CUP No.
2007-03) from the Inyo County Planning Commission for the Coso Hay Ranch Water Extraction
and Delivery System project.

The proposed project includes extracting groundwater from two existing wells on the Coso Hay
Ranch, LLC property {Hay Ranch) in Rose Valley and delivering the water to the injection
distribution system at the Coso geothermal field in the northwest area of the China Lake Naval Air
Weapons Station (CLNAWS).

The objective of the proposed project is to provide supplemental injection water to the Coso
geothermal field to minimize the annual decline in reservoir productivity due to evaporation of
geothermal fluids from power plant cooling towers. The project objective is to sustain the
production capacity and useful economic fives of the existing power plant units.

5.2 Alternatives Considered but Rejected

5.2.1 OVERVIEW

Section 15126.6(c) of the CEQA Guidelines permits the elimination of an alternative from detailed
consideration due to:

Conditional Use Permit (CUP 2007-003) Application JMHA|RMT 5-1
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5 ALTERNATIVES TO THE PROJECT

e Failure to meet most of the basic project objectives
s Infeasibility
» Inability to avoid significant environmental impacts

Section 15126(f)(1) of the CEQA Guidelines states that "Among the factors that may be taken into
account when addressing the feasibility of alternatives are site suitability, economic viability,
availability of infrastructure, general plan consistency, other plans or regulatory limitations,
Jurisdictional boundaries...and whether the proponent can reasonably acquire control or otherwise
have access to the alternative site. No one of these factors establishes a fixed limit on the scope of
reasonable alternatives.”

Alternatives such as evaluating different geothermal technologies or electricity generation facilities
do not meet the project's basic objective of maximizing utilization of the generating capacity of the
existing plants. These sorts of alternatives are uneconomical and result in stranded investment
costs from decommissioning existing operational facilities. These options may also have new
environmental impacts from construction, regulatory limitations, issues with available
infrastructure, etc.

Alternatives such as intentionally reducing electrical generation at the Coso geothermal plants do
not meet the basic project objective of maximizing utilization of the generating capacity of the
existing plants and would conflict with the applicant's obligations under existing power purchase
agreements. Therefore, any alternatives associated with using different technology for electricity
generation or for intentionally reducing power generation at the plants were rejected for failure to
meet the most basic of project objectives, lack of economic viability, and regulatory limitations in
terms of violating existing power purchase agreements.

Other alternatives considered but rejected include increasing power generation through power
plant enhancements and providing water through an alternative source. These alternatives and
reasons for rejection are described in greater detail in the following sections,

5.2.2 INCREASE POWER GENERATION THROUGH POWER PLANT
ENHANCEMENTS

Introduction

One alternative considered was the potential for increasing power generation output through
power plant enhancements. This alternative has the potential to achieve the project ohjective of
increased power generation. The feasibility of improved power generation was investigated by
comparing possible increased output from various potential plant efficiency improvements to the
cost of the improvements for improved power generation and to the cost from projected decrease
in steam production declines related to the project.

The incremental additional power generation output associated with the project based on reservoir
projections was provided by COC. The projections are based on a reservoir simulation performed
by COC. Reservoir projections include the projected total mass flow produced to the power plants,
the total mass injected, and the enthalpy (thermodynamic potential or heat content) of fluid
produced to the power plants without the project and with the project.

The analysis was based on production rates and enthalpies forecast through 2035 for the Coso
geothermal projects, with and without additional injection. The approximate additional output
associated with the additional flow rates and associated different enthalpy during the period was
calculated (Global Power Solutions 2008) based on these forecasts. This amount of additional
output relative to the total project price of $13.4 million produces an average of nearly 18 MW (see

5-2 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System
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Figure 5.2-1 below) of additional output, or a cost of less than $750/kW. All other possible power
generation improvements were then compared to this value,

Overall Objective

COC seeks to offset a substantial decline in the geothermal field’s productivity, and the
consequential reduction in power output. Early in the history of geothermal development at the
Coso geothermal field, generation was approximately 270 MW. Output is now under 200 MW,
representing a total power generation decline of more than 25 percent. The total mass fluid
produced has declined from 15,000 kilograms per hour (kph) to approximately 9,000 kph,
representing a decline of approximately 40 percent. The power generation has declined at a lower
rate than the reservoir production partly because the enthalpy of the fluid has increased, but
primarily because COC has already performed numerous modifications to the power generation
facilities in order to increase power generation efficiency.

Most plant modifications, at best, yield benefits on the order of 5 percent and most of these have
already been undertaken by COC. With the diminishing returns associated with progressively
smaller modifications, plant modifications tend to become less and less economical. A combination
of many smaller modifications cannot provide the magnitude of increase in productivity sought by
implementing the proposed project. Plant modifications were therefore considered but rejected as
part of the alternatives analysis. Additional detail on these modifications is presented below.

Figure 5.2-1: Differential Net Output Due to Increased Injection Through 2035 -
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5. ALTERNATIVES TO THE PROJECT

Previous Power Plant Modifications
COC has undertaken a series of plant modification projects over the past 20 years. These
included:

s Steam gathering system modifications to reduce pressure losses

» Upgrades to the gas removal and gas treatmernit systems

» Turbine upgrades through reblading to improve the match between declining inlet
pressure (as a result of reducing reservoir pressure) and turbine design

* Relocation of injection to optimize heat mining

Additionally, COC drilled more than 100 production and injection wells, effectively saturating the
reservoir development with minimal well spacing.

Contemplated Power Plant Modifications

Overview

COC has considered several power plant modifications that were ultimately rejected due to poor
economic returns. Three classes of contemplated modifications have been investigated:

1)  Modifications providing additional output without utilizing more resource or system
efficiency improvements

2} Modifications providing water savings through a reduction in the evaporative water
losses associated with the caoling towers

3) Other sources of water for injection

Based on experience at other geothermal and non-gecthermal power projects, this list appears to
include all reasonable power plant modifications.

COC’s System Efficiency Improvements

Most of COC’s modifications to date are modifications providing additional output without utilizing
more resource or system efficiency improvements. COC anticipates a continuing program of
upgrades to the gas removal systems and turbine reblading to maintain the match between design
inlet pressures and the reduction of reservoir pressures. These upgrades will provide benefits
irrespective of augmented injection. These upgrades will be undertaken when it is economical to
do so and are therefore complimentary. These improvements, however, do not match the
magnitude of benefits associated with augmented injection as specified in the project objectives.

There are no known improvements that would provide a total of 18 MW of average power increase
at or below $1,500/kW, twice the cost of the project. All conceivable options considered
complimentary and in aggregate {combined with the project) would nat bring output at Coso up to
its original design output.

Examples of efficiency improvement options considered and their costs are shown in Table 5.2-1.

Water Savings Modifications

COC evaluated substitution of some or all "dry cooling” for the evaporative losses of their current
wet cooling systems. These modifications are very capital intensive and result in a loss of net
generated power for their water savings. The water savings, if reinjected, would not offset the
power loss.

5-4 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery Syste?
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h amples of Power Pla 2 nroveme
Complete turbine replacement ~3% (1 MW/unit) $10-15 millionfunit
Binary bottoming cycle Marginal, silica scaling potential $1,500/kW
Noncondensable gas systems <1 MW/unit (4 unit potential) Minimal
Gas precoolers < 1 MW (6 unit potential) $1 million/unit
Summary

None of the system efficiency alternatives are competitive with the proposed water augmentation
project. Efficiency alternatives appearing to be economical in the future, including upgrades to the
gas removal systems and turbine reblading, are complementary to the proposed action but would
not meet the project objectives by themselves. None appear to enhance the benefit provided by
injection in any material way, but may be affected in timing {as to when they become cost
effective) by injection.

5.2.3 ALTERNATIVE SOURCES OF INJECTION WATER

A second alternative to the project involves obtaining water for injection from a source other than
at Hay Ranch. Several alternative sources of water were identified and considered by COC as
sources of injection water. These alternatives are compared with the potential productivity of the
Hay Ranch wells in Rose Valley, which is approximately 3,000 gpm on average. The cost for water
extraction and transfer from the Hay Ranch location is approximately $13.4 million. The cost of
water delivery to the injection system would include well drilling costs, pipeline construction,
pumping requirements, and environmental costs. Approximately $7.4 million is fixed, and $6 million
is specifically related to the 9-mile pipeline and pumps for the Hay Ranch wells. The fixed costs
include enhancement of injection systems, engineering, and permitting that would be required
regardless of the location of the water, although the costs might be somewhat less for smaller
amounts of water. Any alternative source of water would have to produce a significant amount of
water to be economically feasible.

Possible alternative sources identified by COC (Arruda pers. comm. 2007} include:

«  Groundwater wells on CLNAWS typically drilled as exploration wells
«  Groundwater wells in the Coso Basin
+ Marginal geothermal wells in the Coso Range

The alternative sources of water are summarized below in Table 5.2-2.

COC estimated that a water source would have to produce at least 500 gpm to be economically
feasible as an injection water source. The rate is reasonable considering the fixed costs for a water
extraction project are probabty on the order of $7 million. None of the other considered water
sources come near to those potential rates except possibly the marginal geothermal wells. The
project benefit in reduction in the rate of decline of steam delivered to the power plants is based on
a reduction in the current negative net mass withdrawal. Extraction of fluid from geothermal wells
that are closely connected to the reservoir would not provide the reduction in net mass withdrawal
that the project requires for the anticipated benefit.

The review of potential production wells does not identify any other water sources that come near
to the potential to supply injection water as the Hay Ranch project at 3,000 gpm, or the minimum
economically feasible amount of 500 gpm, except possibly the Coso Ranch wells. Average well
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QB1 T225R39E Cosa Basin <50 gpm Patential low, based on proximity to OB2
groundwater
Sec16
0OB2 T22S5R39E Coso Basin <50 gpm Pump test performed, well capable of low
groundwater rate
Secté
LEGO | T22SR38E Navy <25 gpm Pump test performed, well capable of low
Secl6 exploration rate
&c well
G-36 T22SR38E Navy <25 gpm Patential low based on location near to
Secl? exploration LEGO and surface geology
well
73-21 T225R39E Marginal NA Pressure and Temp indicate well
geothermal conrected to Reservoir
Sec21
well
48-11 T225R38E Marginal NA Pressure and Temp indicate well
geothermal connected to Reservoir, low permeability
Secll well
CGEH | T225R39E Navy <100 gpm (est.) Low permeability in open hole section,
Sech exploration pressure data suggests well connected to
ec well Reservoir
18-28 T22SR338E Navy <150 gpm (est.) Navy test well, flow estimate based on
Sec28 exploration driller information.
ec well
Coso N/A Rose Valley N/A Requires pipeline construction underneath
Ranch water well a major highway. Environmental impacts

more adverse than existing Hay Ranch
project based an location within the valley
and disturbance from the road crossing.
Water would be withdrawn from the Rose
Valley, similar to the proposed project.
Impacts to groundwater in Rose Valley
would be similar,

flow rates in the Coso Basin area are low, so it is unlikely that new wells drilled in that area would
produce water at economically feasible rates.

Although the Coso Ranch wells may produce sufficient volume, the location of these wells is such
that the environmental impacts (related to hydrological impacts and surface disturbance of

crossing a major highway) would exceed those of the proposed project. Therefore, development of
alternative sources of water does not appear to be a viable alternative to water extraction at Hay

Ranch.

5.2.4 REDUCING THE TIMEFRAME OF THE CUP

Shartening the length of the Conditional Use Permit (CUP) for the proposed project was
considered but rejected. Initial reasoning for shortening the length of the CUP was to link the
permit to the most conservative timeframe for when the surface waters of Little Lake would not be
adversely affected by groundwater drawdown. The groundwater impact modeling showed that
groundwater drawdown without mitigation could impact Little [Lake in fewer than 10 years. It is not
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5. ALTERNATIVES TO THE PROJECT

possible to define a shortened timeframe that would still prove economical and practical compared
with the price of the project construction.

5.3 No Project Alternative

Section 15126.6(e) of the CEQA Guidelines requires consideration of the environmental
consequences if the project is not constructed. The No Project Alternative would result in no
injection of supplemental waters to the Coso Geothermal Field. The No Progject Alternative would
avoid any direct impacts associated with the proposed project.

The No Project Alternative would result in a shortened lifespan of the Coso geothermal projects.
The Coso Hot Springs could return to a natural state sooner if the power plants and geothermal
withdrawal were to cease. Other impacts associated with the plants would also cease sooner than
planned (e.g. air emissions, traffic issues, etc.). If the lives of the geothermal projects are
shortened, however, there would be a decrease in power supply, which would impact regional
utilities or could require construction of new facilities that could have other environmental effects.
The loss of the geothermal projects would also reduce royalty revenue to the federal government
and Inyo County, and property tax revenue to Inyo County.

The No Project Alternative avoids potentially significant and mitigable environmental impacts
identified in Section 3 Environmental Impact Analyses; however, it would not meet the project
objectives of providing supplemental injection water to the Coso geothermal field to minimize the
annual decline in reservoir productivity.

5.4 Considered Action Alternatives

5.4.1. ALTERNATIVE 1: PUMPING HAY RANCH WELLS AT THE MAXIMUM RATE
SUSTAINABLE FOR THE 30 YEAR PROJECT LIFE WITHOUT REACHING TRIGGER
LEVELS

Overview of Alternative

This alternative includes pumping of the Hay Ranch wells at estimated minimum rates that can be
sustained for the entire 30 year project life without exceeding the hydrologic trigger levels identified
for Little Lake Ranch. In order to not exceed hydrologic trigger levels, project pumping shall not:

« Reduce groundwater flow into Little Lake by more than 10%
» Decrease groundwater |levels at the northern end of Little Lake by mare than 0.3 feet

Because drawdown predicted by the numerical groundwater flow model discussed in Appendix C2
is sensitive to aquifer specific yield, which could not be determined during the preparation of the
EIR, analyses were conducted to evaluate the minimum sustainable pumping rates for assumed
specific yield values of 10%, 20%, and 30%.

Environmental Effects of Alternative 1

The environmental effects of Alternative 1 would be largely the same in nature as the proposed
action, but would take longer to occur. The alternative would reduce but not eliminate hydrological
and biological effects from groundwater pumping.

The effects to Agricultural Resources, Cultural Resources, Population and Housing, Land Use,
Aesthetics, Hazards and Hazardous Materials, Air Quality, Transportation and Traffic, Noise,
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5 ALTERNATIVES TO THE PROJECT

Public Services, Population and Housing, and Land Use would be the same as for the proposed
project. The following discussion identifies environmental effects of Alternative 1 that would differ
from the effects identified for the proposed project. All mitigation measures identified for the
proposed project would apply to Alternative 1 and be included in the alternative project.

Hydrology and Water Quality. This project development alternative was evaluated by
constructing groundwater model scenarios in which the calibrated model parameter set and
boundary conditions were held fixed with one exception: specific yield was varied from a low of
10% to the estimated average value of 20%, and to a high of 30%. Trigger levels in groundwater
wells throughout the valley for the reduced pumping rate alternative would be the same as for the
proposed project (Table 3.2-7); however, the elapsed time expected without exceeding a trigger
level would be extended further into the future, due to the lower pumping rate.

Simulations were conducted for each of the three specific yield values to evaluate the pumping
rate associated with each specific yield value that could be sustained for the entire 30 year project
life without exceeding hydrologic trigger levels near Little Lake. The results of these model
simulations indicated that lower pumping rates can be sustained when a low specific yield (10%) is
assumed for the aquifer; higher pumping rates can be sustained when a high specific yield {30%)
is assumed for the aquifer. Drawdown takes longer to develop farther from Hay Ranch (as
discussed in section 3.2 Hydrology and Water Quality). The maximum groundwater table
drawdown predicted to develop near Little Lake occurs years after the end of the 30 year project.
For this reason, the simulation scenarios were extended to simulate groundwater conditions up to
150 years after project startup.

The effects of pumping at Hay Ranch for the three specific yield values on the estimated maximum
pumping rate that can be sustained for the entire 30 year project life, and not exceed the
hydrologic trigger levels identified for Little Lake Ranch, are shown in Figure 5.4-1. The predicted
sustainable pumping rates range from approximately 180 acre-ft/yr, assuming a low specific yield
of 10%, to 480 acre-ft/yr year, assuming a high specific yield of 30%. As depicted in Figure 5.4-1,
the time at which the maximum drawdown is predicted to develop at Little Lake is approximately
35 years from project commencement for 10% specific yield to nearly 55 years for 30% specific
yield. The groundwater table begins to rise back to predevelopment conditions after pumping is
stopped at Hay Ranch; but, there is a lag time until the water levels begin to rise the farther the
distance from Hay Ranch.

The model indicates that drawdown at the south end of Little Lake Ranch would be less than at the
north end. Groundwater levels at the north end of the lake are the more sensitive indicators of
potential impacts. The modeling analysis predicts that pumping for 30 years at the lower rates
identified above (180 to 480 acre-ft/yr depending on specific yield) would not exceed the trigger
levels, however, if it did, the same mitigation as prescribed for the proposed project (Hydrology-1,
Hydrology-2, Hydrology-3, and Hydrology-4) would be implemented.

Geology, Soils, and Seismicity. The effects to geology and soils from Alternative 1 would be
similar to those of the proposed project, with the exception that the potential for subsidence in the
Rose Valley would be reduced. Subsidence would be reduced because the lower pumping rates
would create less groundwater table drawdown, reducing the effects of dewatering on potentially
compressible soils.

The potential for ground subsidence from the proposed project would be less than significant
because of the highly consolidated nature of the soils (refer to Section 3.3 Geology and Soils).
Potential for subsidence from Alternative 1 would also be considered less than significant, as
pumping rates would be lower than the proposed project.
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Predicted Drawdawn at Little Lake North Dock Well
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Biological Resources. Effects of project construction, operation and maintenance, and
decommissioning under Alternative 1 would be similar to the proposed project, except with respect
to indirect impacts to water dependent vegetation at Little Lake as they pertain tc impacts to the
water discharge level at Little Lake. Alternative 1 would likely maintain adequate water availability
at Little Lake (no greater than 10% reduction in flow into the lake and ponds). There may also be
some reduction in groundwater elevation near Little Lake; however, the predicted amount of
drawdown ranges from less than to only slightly greater than natural groundwater table fluctuations
observed in the area. Existing plant communities are likely already adapted to groundwater table
decreases of this magnitude and would not likely be impacted significantly.

Monitoring and mitigation would be the same as for the proposed project, as would trigger levels
and mitigation. If the hydrologic trigger levels were reached, mitigation that requires scaling back
pumping (or turning off pumping as is the case in this alternative) would be implemented.

5.4.2 ALTERNATIVE 2: PUMPING HAY RANCH WELLS AT LOWER RATES

Overview of Alternative

Several alternatives to the full project development were evaluated and consisted of pumping the
Hay Ranch wells at rates and pumping durations less than the full development rate of 4,839 acre-
ft/yr. Project development alternatives were evaluated by constructing groundwater model
scenarios in which the calibrated mode! parameter set and boundary conditions were held fixed.
Specific yield was set to a conservatively low value of 10 percent for these analyses. Three
scenarios corresponding to Hay Ranch extraction rates of 750, 1,500, and 3,000, acre-ft/yr were
conducted. The results of these modeled scenarios were evaluated in terms of the predicted impact
to groundwater elevations at Little Lake and the groundwater flow rate available for discharge to
Little Lake.
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Environmental Effects of Alternative 2

The environmental effects of Alternative 2 would be largely the same as the proposed action and
Alternative 1. The alternative would reduce, but not eliminate, hydrological and biological effects
from groundwater pumping. Alternative 2 would reduce any potential for subsidence in Rose Valley
due to groundwater pumping.

The effects to Agricultural Resources, Cuitural Resources, Population and Housing, Land Use,
Aesthetics, Hazards and Hazardous Materials, Air Quality, Transportation and Traffic, Noise,
Public Services, Population and Housing, and Land Use would be the same as for the proposed
project. The following discussion identifies environmental effects of Alternative 2 that would differ
from the effects identified for the proposed project. All mitigation measures identified for the
proposed project would apply to Alternative 2 and be included in the alternative project.

Hydrology and Water Quality. The effect of alternative project pumping rates at Hay Ranch on
the predicted groundwater table drawdown at the north end of Little Lake is shown on Figure 5.4-2,
assuming a specific yield of 10%. To avoid causing a greater than 10% reduction in flows into Little
Lake, the duration of pumping was found to vary depending on pumping rate.

Based on these analyses, pumping at a rate of 750 acre-ft/yr could be sustained for at least 6
years without exceeding the drawdown trigger levels, pumping at a rate of 1,500 acre-ft/yr could be
sustained for just over 3 years without exceeding the trigger levels, and pumping at a rate of 3,000
acre-ft/yr may be sustained for approximately 1.75 years without exceeding the trigger levels
throughout the valley.

In the event that post-startup monitoring and subsequent numerical model recalibration indicates
less drawdown propagation than indicated by this conservative analysis, pumping may be
extended for this alternative similar to the proposed project.

-~ Figure 5.4-2: Model Predicted Drawdown at I\Iorth End of Little Lake for Alter_naéive Develbpment Scenarios

0.05

o
=

0.5

©
ha

0.25

<
L

Groundwater Table Drawdown, feet

0.35

¢ 30 80 90 120 150 180
Bapsed Project Time, years

Pumping Rates:® 750 4 1.500 @ 3,000 acre-ft/yr

*Predicted minimum sustainable pumping durations:

* B years at 750 acre-ftlyr
* 3 years at 1,500 acre-ftiyr
» 1.75 years at 3,000 acre-ftfyr

5-10 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System
uly 2008



5 ALTERNATIVES TO THE PROJECT

Effects to hydrology from Alternative 2 would be similar in scope but of lower magnitude than for
the proposed project. Less drawdown would be induced near Little Lake, The time frame for
impacts to the Little Lake area would be extended slightly (see Figure 5.4-2); that is, the predicted
reduction in groundwater flow towards Little Lake would occur later in the project at reduced
pumping rates. However, reduction irt lake discharge rates would likely still occur even at the
lowest alternative pumping rate considered, Mitigation would be similar to the proposed project in
that pumping should be reevaluated after the first year and the continued duration of pumping and
pumping rate should be determined based on additional information collected in the first two years
of pumping. If lower rates are pumped initially, pumping may be able to continue for a longer
period of time than if the full pumping rate is instituted from the start. The effects would be the
same as for the proposed project.

With respect to water quality, the proposed project is not expected to adversely impact water
quality. Consequently, Alternative 2 would have even less potential for adverse impacts to water
quality.

Geology, Soils, and Seismicity. The effects to geclogy and soils from Alternative 2 would be
similar to those of the proposed project, with the exception that the potential for subsidence in the
Rose Valley would be reduced. Subsidence would be reduced because of a lower rate of
groundwater pumping at Hay Ranch.

The potential for ground subsidence from the proposed project would be less than significant
because of the highly consolidated nature of the soils (refer to Section 3.3 Geology and Soils).
Potential for subsidence from Alternative 2 would also be considered less than significant, as
pumping rates would be fower than the proposed project.

Biological Resources. Effects of project construction, operation and maintenance, and
decommissioning under Alternative 2 would be similar to the proposed project, except with respect
to indirect impacts to water dependent vegetation at Littie Lake. Alternative 2 would eventually
cause a reduction in groundwater supply and subsequent surface water volume at Little Lake. This
drawdown of groundwater levels would affect the vegetation, as described for the proposed
project. Under Aiternative 2, mitigation defined for hydrologic impacts at Little Lake would still likely
need to be implemented, but the time at which it would be needed would be later than under the
proposed project. Monitoring and mitigation would be the same as for the proposed project, as
would trigger levels and mitigation.

5.5 Environmentally Superior Alternative

Section 15126.6(e)(2) of the CEQA Guidelines stipulates that "If the environmentally superior
alternative is the No Project alternative, the EIR shall also identify an environmentally superior
alternative among the alternatives.”

The No Project alternative would maintain the existing groundwater conditions in Rose Valley but
result in continued decline of the geothermal reservoir at the Coso geothermal field and the
resuitant decreases in productivity of the power piant facilities. The early decommissioning of the
Coso geothermal plants would result in the need for construction of new power generation facilities
elsewhere to make up for the loss of the over 200 MW of power supplied by the Coso geothermal
projects. Construction of new power facilities could have associated environmental impacts related
to construction and operation, the impact of which are speculative at this time due 10 several
unknowns, such as what type of plants would be affected, and their locations. While the No Project
Alternative would avoid groundwater impacts to the Rose Valley, the effects to electric supply in
the region and the associated environmental effects of generating new electricity to compensate
for the electricity lost from the Coso projects could be greater. The No Project Alternative would

Conditional Use Permit {CUP 2007-003) Application I\J;IHA|RIVIT 5-11
Draft EIR



5: ALTERNATIVES TO THE PROJECT

also result in a return of the Coso Hot Springs to natural conditions. The proposed project and
Alternative 1 and 2 may actually return conditions sooner since additional water would be added to
the reservoir reducing the steam cap {see section 3.2 Hydrology and Water Quality) upon project
implementation.

The proposed project, without mitigation, would result in several potentially significant impacts. All
potentially significant impacts could be mitigated to less-than-significant levels with implementation
of mitigation measures outlined in this EIR. Alternative 1 would not reach groundwater drawdown
trigger levels at Little Lake; however, neither would the proposed project or Alternative 2 if
mitigation is implemented. These three alternatives wouid likely have equal environmental effects,
but the timing for pumping and the length of time over which effects are felt would differ.
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FREFACE

Several factors should be considered when planning revegeta-—
tion at the Cuso Known Geothermal Resource Area:

1. Browth of desert plants is slow even under the most favor-—
able conditions, and revegetation will also be slaw.

2. Weather is the single most influential factor, and its
extreme variability confounds revegetation planning and
brings mixed results.

3. Wind and dryness are the enemies of revegetation; both are
pirezent in quantity at Coso.

4., Artificially augmented plant growth brings on additiognal
risk: watering and fertilization enhance leaf growth which
can be suppported only by continued regular care for an
indefinite period of time. Alsa, bhoth watering and fertili-—
zation increase plant palatability to herbivores.

9. The remoteness of the Coso site makes intensive maintenance
of a revegetation program dif+icult, although regular review
of progress is required,

&. The continued presence of ‘burros and wcattle reduces the
likelihood of success of a revegetation program.

These factwors suggest that the most successful revegetation plan
is one which relies primarily on natural processes and requires
little intervention ence site preparation is complete.

In order of priority, the two principal objectives of
pre—abandonment revegetation at Coso are erosion control and the
use of indigenous native plant species to help compensate for
lost habitat for the threatened Mohave ground squirrel (Spermoz
philus mohayensis?. These objectives can be accammadated
concurrently, with the greater emphasis on erosion control in the
initial stages.

The revegetation program outlined here calls for clearly-
defined objectives, good site preparation, use of native seed,
limited followup care and periodic moniteoring.



INTRODUCTION

Geothermal development at the Coso Known Geothermal Resource
Area (KGRA) by the China Lake Joint Venture <(CLIV) invalves the
cammi tment of land for roads, pipelines, wellpads, paower plants
and transmissiaon facilities., Mast of the land is committed for
the life of the project, but an estimated 5 percent consists of
temporary use areas and cut and fill slopes. Treatment af these
lands, present and future, is the subject of this plan. At this
time, one power plant and 25 wellpads have been constructed; an
additional pawer plant site and two wellpads are presently under
caonstruction; and two additional powar plants and a number a¥f
wellpads are planned. This plan addresses the specific treatment
of each existing facility, and saetg forth procedures +or in-
prograss and future work.

CLJdV is presently operating under permit conditions requir—
ing revegetatiaon of unvegetated cut and fill slopes, stockpiling
topsoil, use of indigenous plant species in revegetation, and
whatever additional measures are required by the China Lake Naval
Weapons Center (NWC) and Bureau of Land Management (BLM) ta
matisfactarily contral erosion. In addition, the Califarnias
Department of Fish and Game (CDFG) must approve of elements of
the revegetation plan which affect wildlife habitat. This
revegetation plan primarily addressas the use of plant material,
-and includes procedures for grading and maintenance of existing
and future cut and ¢ill slopes as these practices relate to
revegetation.

Losg of wildlife habitat is the principal impact to biclaog—
ical resources from the Coso development, and af particular
concern is the loss of habitat for the state-listed threatened
Mohave ground squirrel (Spermophilus mohavensis). Information is
presently being develaped on the habitat requirements of this
species as part of other mitigation measures on CLJIV projects.
The use of suitable plant materials in revegetation can help to
compansate for, and in part replace, lost habitat for the Mohave

ground squirrel.

Abandonment is not addresssed in this plan, since virtually
ne land is considered by CLJIV toe be abandaned abt this time. The
site-specific experience derived From revegetation efforts now
will set the stage for effective revegetation when more extensive
areas will be reclaimed upon abandonment.

OBJECTIVES

This plan is designed to meet two objectives: first and
foremast, erosian control; second, the establishment of indigen—
ous vegetation resembling that of the nearby landscape, with a
priority on the use of plant materials having habitat value far
the Mohave ground squirrel.
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METHODS

Information on previous work on revegetation in the Mohave
Desert was reviewed. Published material included reports
prepared by the University of California Cooperative Extension,
the WU.S. 8Seil Conservation Service (8CS), and the Califarnia
Department of Transportation, as well as proceedings from recent
revegetation =ymposia. Knowledgeable individuals were also
contacted by telephone to obtain additional information. Burgess
L. (Pud) Kay, an authority on Mochave Desert revegetation,
conducted a preliminary site visit in December, 1787. Drafts of
this plan were reviewed by California Energy Company (Cal
Energy, the operator for CLJV), NWC, BLM, and CDFG.

DESCRIPTION OF THE REVEBETATION SITE

The CLJV geothermal development is located at 3000 +to 4500
feet elevation in the Coso Range, China Lake Naval Weapons
Center, Inyo County, California. Summers are hot and winters are
cold. Freezing temperatures, may be expected from at least
November through March. Mean monthly temperatures range from
about 40 degrees F (December) to about 85 degrees F (July-—
August), The area is subject tp strong winds throughout the
year, : Ce

Annual precipitétion- ranges from ‘'S to 6.5 inches (Environ-—
mental Monitoring and Services Center, 1980). Most precipitation
falls in the winter. Occasional summer thundershowers take place
in July and August; although sporadic, these storm events may
have a significant influence on revegetation efforts. They
provide important moisture during the critical summer months, but
their intensity also presents potential for erosion caused by
runoff.

Although the area has a complex geologic history, much of
the present and proposed development 1s on recent volcanic
formations. &Slopes are gentle to rather steep {3 to 3D percent
slopes in maost developed areas). The snils are formed over
welded tuff, or over sediments derived Ffrom tu¢f. Maynard Lake
coarse sands predominate; cparse—textured sands are found on
sideslopes and fine—textured material in alluvial basins. Coso-
Rock Outcrop stony sandy loams are found on the higher slopes and
upper basins (WESCO 1%80).

The botanical features present include three natural
commuini ties: Mohave crecosote bush scrub, Mohave mixed woody
scrub; .and desert saltbush scrub (Heolland 1984). No rare and
endangered plants are known teo occur in the area presently being
developed. The NWC resource staff have identified the Joshua
tree (Yucca brevifolia) and the cottontop cactus (Egchinocactus
polvecephalus) as plant species of special management concern
within the KGRA. Transplanting of young, healthy Joshua trees

B-2



3

within the subject operating area is recommended when practical
to reduce project impacts (Leitner and Leitner 1987}, This
action appears as an appraval condition attached to aspecific
project permits, as appropriate. Salvage of the cattontop cactus
may be carried out at the discretion of NWC.

THE REVEGETATIDN FROCESS

Cartain, aspects of the revegetation process are common to
all sites:

1} A site _evaluation is carried out to identify site condition
and needs for raevegetation and erosion control;

2} Revegetation procedures are developed, consisting of a site-

S Sk Sl 4k ey . e i, e e e e S i, i ey

by=-site description of work needed;

3} In areas such as Coso whare revegetation efforts are
relatively new, testing_of_treatments helps to determine the
most affective approach for the site conditions. Testing at
this stage of the revegetation process is important for
developing praocedures that will be used maore extensively
during the abandonment phase.

#1. Implementation is carried out by quaiified contractors.

S5) Monitoring is needed to assure that obijectives have been

mnet.

&) Beview, evaluation and olanning are carried out regularly te
determine tha sffectiveness of various methods and to plan
far future revegetation.

THE REVEGETATIDN PLAN

The revegetation plan presented here will proceed according
to the =steps outlined in the section abova. What follows is a
description of standard procedures. Some are common to all
revegetation sites. Where a choice of treatment is available,
the criteria for the selection of a tr=atment is given.  Specific
actions are cutlinad in Appendix I for each of 25 already-—
constructed wellpads; the Navy 1 power plant and fill disposal
areas; and all future and undar-construction wellpads. Appendix
Il presents a more detailed discussion of ravegetation practices
raviawed for their applicability at the Coso site,

1._Site Evaluation

A preliminary site avaluation was carried out in December,
1987 ta assess revegetatlon needs and the feasibility of using
various techniques. A preliminary plan was reviewed by Cal
Energy, NWC, and BLM; this plan incorporates their comments.



Further evaluation will be carried out to develop a baseline
on physical conditions at revegetation sites. Soils From
representative sites will be collected and sent to SCS or a
private laboratory for analysis of soil texture, water-holding
capability, and available nitraogen, phosphorus, and potassium.-
.These samples will be taken from = wellpads 54-7, 72-18, S51-17,
&4—~-18B (Navy 2 pad R), and BLM 1 Pad A to document typical
conditions. Most pads are constructed on sites within the
Maynard Lake soils mapping unit and are enpected to be similar in
their chemieal and physical properties. More samples will be
taken from additional sites if a wide variation in soil condi-
tions is evident from this initial sampling. To assess poten-
tial low Ffertility soil conditions, soil samples will be taken
from wellpads 75-7, 41-8, 73-1%, 72-19 and 24-20. The angle and
condition of each cut and +ill slope will be documented and
incorporated into a site—-specific data base to he maintained on
sach revegetated site. :

2o Bevepetation Procedures

Short-term erosion control and long-term erosion control and
revegetation needs must be addressed for all unvegetated sites.
The present deqgree of ' erosiom hazard and natural revegetation
will dictate the emphasis placed on each.- Slopes with little
erosion hazard and some natural revegetation will require the
least treatment; newly—graded slopes or existing slopes with rill
and qully eresian, a history of frequent maintenance, or evidence
of low—fertility soils will require-the most intensive treatment.

The standard approach here tp short—term erosion control is
broadcasting barley seed. Barley is quick to form a dense,
shallow root system to hold the soil, but is non-persisting in
the desert and thus does not compete with native species after
the first year. I¥f a high erosion hazard exists, a dense seeding
of barley is applied the first year. Long—term erosion control
and revegetation is not attempted until slope stability is
impraved. On existing slopes not already treated for
revegetation, barley will be applied in the fall (late October to
early November) Jjust before the onset of winter rains. Barley
should be applied to newly completed slopes within 24 hours of
final grading to allow loose soil to cover the seed. No watering
is required.

Loeng—term erosion control and revegetation is approached
through the use of indigenous plant materials. Seeding with
perennial shrubs iIs the main element, although some native
perennial grass seed will be included as well (s@e "Choice of
plant materials™ below). Sites with some natural revegetation
and/or low erosion hazard will be spot seeded, a hand application
measure described by Chan gk al. (1977). In this treatment, a
few seeds are placed inte a hand—-excavated shallow pit, and
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coverad by a small amount of soil. Spot seeding can be done in
any density specified; the recommended density here is on & foot
centers. The procedure will be carried out in the fall,
preferably late Octoher. No additional watering is required.
Fill slopes of future pads will receive an application of
conserved surface soil; an application o6Ff 4 to 6 :dnches is

reconmendead. The effectiveness aof surface sail alona in
encouraging growth of native shrubs will be compared with surface
s0il spreading plus broadcast saeding {zsee "Testing of

Treatments", below).

Dust control is an ongeoing air quality issue in the Cosao
area, and specific measures to control fuqgitive dust have been
taken into account when planning revegetation work., Watering
during grading is required far dust control; it helps the soil to
form a crust. However, a heavy application of water may stimu-
late germination and cause subsequent gseedling mortality. As a
result, seeding should be timed to closely follow these dust
cantrol measures to achieve the benafit of some blown soil to
cover seed, but avoid excessive moisture. Seeding is recommended
within 24 hours following final grading.

A more detailed discussion of each type of revagetation site
is presented below. .

Existing gut _slopes. Erosion hazard on cut slopes is
generally not a prablem, 2o use of broadcast saeeded barley and
native seed is pot planned. Cut slopeg will be =pot seeded with
a native shrub—grass mixture. The den=ity of planting will

depend on the degree of natural revegetation already in place.

Very little active maintenance is needed for most cut
slopeas. Natural seedfall from undisturbed slopes above is an
excellant source of seaed. Alluvium collecting on the wellpad
from erosion aof the cut siope will be allawed to assume its
natural angle of repose and will not be graded off.

Exiasting fi11 salopes. Fill slopes are more susceptible to
erosion than the more compacted -cut slopes, and they lack a
nearby source of native seed. Consequently, fill slopes require
more attention than cut slopes. The following practices will be
applied to fill slopes: :

- Fill slopes with pronounced rill and qully erosion (shown as
a plus (+) in the erosion column of the Appendix I tables)
with a history of aaintenance will be seeded in the fall.
The recommended application rate for erosion control is 300
lbs/ac of barley. Spot seeding with a native seed mix will
be done the follawing fall or when the slope shows signs of
improved stability. BSites with minor rill and qully erasion
will be discussed with Cal Energy maintenance to ascertain
the anticipated maintenance schedule; these gsites may be

Beb
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seeded with 300 lbs/ac barley in the fall (late October) or
left until regrading, when they will be treated as for a
newl y—-graded site. .

~ Fill slopes with low ercsion hazard (shown as a minus (=) in
Appendi» I under "erosion") but having na natural revegeta—
tion (shown™ as a minus (~) in Appendix I under "natural
revegetation”) will be broadcast seeded in the fall (late
Dctober) with 100 lb/ac barley and spot seeded with a native
seed mix,

~ Slopes with low erosion and good natural revegetation (shown
as a plus (+) in Appendix I under "Natural Revegetation")
will receive no barley seeding but will be spot—seeded in
late October with a native seed mix. ‘

Standard procedures _for _newly qgraded sites. The principal

short—term erosion control measure, as with older graded sites,

is the use of direct—seeded barley. For long—term erostion
control and revegetation, use of conserved surface soil is the
most important element. Cut and ill slopes constructed in

connection with wellpds, reads, power plant sites, or any other
related facilities will be ¢treated according to the fallowing
methods.

, Before grading begins on a new site, the application site
for conserved surface soil will be identified and & plan
developed for its use. Newly graded sites will have the surface
soil (no less than 2 inches and no more than 4 inches) collected
for application on final-graded fill slopes. For a standard
size & acre wellpad (including cut and fill slopes), conserved
spil removed to the minimum depth of 2 inches will amount to
1,613 cubic vyards of volume. If an average depth of 3 inches is
taken, about 2,400 cubic yards will result.

Caonserved surface soil gquickly deteriorates when stockpiled,
and the benefit to revegetation likewise diminishes. Collecting
and applying conserved surface soil in the same operation is the
least expensive method, since the soil must be loaded and
unloaded only once. To assure viability of surface soil
organiems, application to a completed fill slope must take place
within 24 hours of initial grading during the =season (November-—
April and within one week of any summer precipitation exceeding
0.25 inches). When soils are dry, they must be applied within 5
days of collection.

Conserved surface so0il will be applied to newly completed
fill slogpes to a depth of 4 to & inches, and smoothed and
compacted according to existing requirements for engineering and
dust control. Maximum surface roughness will-be sustained.

Standard mitigation measures for the preservation of Joshua
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trees will also be obsaerved, including avoiding surface distur-
bance within 50 ft of a Joshua tree whenever possible, and
transplanting Jashua trees when necessary to avoid their loss,

New cut slopes will "be treated as follows:

1) Where the maximum cut is 20 ft or less of depth, the angle
of cut will be 2:1. Where the maximum cut exceeds 20 ft due
to sloping terrain, the angle of cut will range between 2:1
and l:1 as needed,

2) For each 10 ¢t of depth, a contour trench at least & inches
in width will be constructed in the cut =lgpe.

3) Maintain maximum surface roughness during final grading.

New fill =mlopes will bea treated aa follows:

1) Slopes will be graded as close to a 3:1 slope as possibhle.

2) During final grading, conaerved surface soil will be applied
to the slope. The recommended rate is 4 to & inches.

3) Maintain maximum surface roughness with tractor cleats.

4) Apply broadcast-seeded barley at 100 lb/acre as soon as
possible, preferably within 24 hours of final grading and
watering, and allaw soil to cover.

S) If surface a0il ig not available, broadcast seed at 20 lbh/ac
with native seed mix immediately following grading or in
late QOctober. . -

Layvdown areas. Laydown areas are considered to be areas of
disturbance and must be permitted by the same procedure as
wallpads. It should be noted that no laydown areas presently
exist, since wellpads have been used for this purpose., Laydown
areas are areas bladed ta remove vegetation but the surface
topography has ' not been altered. They generally have been
compacted from the action of heavy equipment, and this campaction
must be reliaved to achieve goad revegetation. Seeding with
barley is not expected +to be required, since laydown areas are
generally level and do not present an erosion hazard. Treatment
of laydawn areas which are not expected ta be re-used is as

followss

1) I¥ ereosote bush was present, harrow lightly to relieve
campaction without damage to root crowns.

2 I¥ no creosote bush, rip to a depth of 18 inches.

3) Spread surface spil to a depth of 4 to & inches, if
available.

4) If surface soil is not available for application, broadcast
seed a native seed mix at 20 lb/ac in late Octoher.

Trapsmission_lines. CLJV constructad the 28.39 mile 1135 k/v
Devil ‘s Kitchen—Inyokern transmission line in‘'the summer of 1984,
Site inspections of the construction area in 1987 and 1988 show
that natural revegetation has occurred at a fast enough rate to
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stabilize soils and prevent erosiony no further actions are
proposed. New transmission lines, including the 220 kV line and
taps from power plants to the line, will be treated as follows:

1) Vegetation will be crushed instead of bladed at the
structure sites and along spur access roads whenever
topography allows. Crushing instead of blading preserves
soils and seed sources on-sjite.

2) In areas of greater topographic relief where cut and fill
slopes are required, such slaopes will be treated as
described above, under "Standard procedures for newly graded
sites; cut and fill slopes".

Choice _of__plant _materials. Desert saltbush {(Atriplex
pelvgarpal), Ffourwing saltbush (A. cganescens), and buckwheat
(Eriogonum fasciculatum) have produced good results in seeding
trials carried out by the California Depariment of Transportation
near the Coso area (Clary and Slayback 1984). Limited to poor
success was obtained +from cheesebush (Hymenoclea salsola),
Mormon—tea (Ephedra nevadensis), creosote bush (Larrea triden—
tata), and Indian ricegrass (Qryzopsis hymencides). Na informa-
tion on seeding trials using spiny heopsage (Grayia sSpingsa) was
available, although it is a significant component af the desert
scrub community in the Coso area.

gn the basis of these +{rials, the three most successful
species (which also are important components of the shrub layer
in the Coso KGRA) will comprise 70 percent of the seed mix. The
remaining 30 percent will be composed of species which also are
impartant structural components of the natural communities
present. Although these species may not establish themselves in
high numbers, it is anticipated that at least some of them will
become established.

The native seed mix is as Follows (percentages are by
weight):

Atriplex polycarpa 30%
Atriplex canescens I0%
Eriogonum fascicul atum 1074
Hymenoclea salsocla 1074
Oryzopsis hymenoides S%
Ephedra nevadensis o%
Grayia spinosa 9%
Stipa speciosa 34
Eurotia lanata 2%

This mix will be used assuming commercial availability. The
recommended seeding rate is based on percent live seed. Seed
will be custom collected from the vicinity of the Coso area
{within 25 miles, if possible, and from an elevation range of
J000 to 4500 ft elevation).. If seed production is poor for
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certain species which are cammercially available, a portion of
the seed mix may be ohtained <from existing stock, provided it
ariginated from the Mohave Desert.

Initially, this choice of seed mix is based on successful
tests nearby in the Mohave Desert. It will be madified as the
results of seeding tests become available for the Coso site, and
as more information ds collected an the habitat requirements af
the Mohave ground squirrel as part of the Cosa Grazing Exclosure
mitigation program.

Annual *© forb {(broadleaf) seed is not recommended for the
initial stages of this revegetation program, although it might be
considered at a later time. The reasons are: forbs used in
initial seeding may present mare competition for shrub seadlings;
and the presence of forbs may attract herbivores before the shrub
meadlings are able to tolerate browsing. Forb seeding will be
reconsidered when the shrub layer is well established. Cal
Energy will seed with forbs as directed by the agencies
responsible for the Coso Mohave ground squirrel mitigation plan,
since this action would be undertaken principally as a habitat
enhancement action for this threatened species.

Post—treatment _maintenance. This revegetatidn plan is
designed tao require a minimum aof past-treatment care. The plant

species selected for use are adapted to prevailing conditions.
Irrigation is not plammed because plants watered during their
early establishment 'develop a root and leaf structure dependent
on continued water. Kay and Graves (1993) found no benefit from
irrigation when suitable specieg are planted in the fall or early
winter and normal amounts of rainfall feollawed.

Re—treatment. In the event that rainfall is extremely
unfavorable, retreatment similar to initial treatment will be
required, including broadcast seeding and/gr spat seeding,

Retreatment will also be required after maintenance grading;
annual inspectians by Cal Energy and NWC (and BLM as appropriate)
will determine the advisability of regrading Sslopes, taking
revegatation efforts into account.

Eriteria _for  sucgess. As an initial standard, shrub
denaities on sites treated for revegetation should after S5 years
sypport a denmity of shrubs equal to about 60 percent of the
density found at the benchmark monitoring sites (see monitoring
section). Shrub size will obviously be less an revegetation
gitegs, If the density standard is not met, spot seeding or other
measures will be repeated to achieve the desired shrub density.

S Tasgting of Treaimpents

The most important treatments to be testéd at this stage are
ags follows: 1) mulching with straw; 2? use af herbivare protec-
tars; 3) use of fertilizer; and 4) broadcast seaeding with a
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native seed mix on newly completed slopes. Appendix I shows the
experimental design of treatments. Two replicates, as similar as
possible, were selected for each treatment, with the exception of
straw mulch and broadcast seeding. These treatments must be
applied to newly—-completed slopes and replicates will be designa-
ted as they become available.

it should be noted that the monitaoring program will also
provide an opportunity for comparison of treatments, such as the
success of the seeding mix on different slopes and exposures, the
success of surface soil spreading against direct seeding, and a
comparison of revegetation rates on different soil types, slopes
and exposures. This type cof information, while naot testing in
the experimental sense, will provide valuable information for
future planning in revegetation.

4. Implementation

Much construction activity has been initiated in the
calendar year 1988, and a large number of previously untreated
slopes must be addressed. Implementation in 1988 will include:

~ Evaluate soils further;

- Collect local seed; ) . ]

— Engage contractor (s} te apply stockpiled surface soil, carry
out broadcast. seeding, spot seed, and install rodent
protectors, straw mulch, and fertilizer;

- Identify a monitor for revegetation evaluation; and

-~ Establish an infarmation data base on each revegetation
site.

Ss.tgoisgring

Criteria for_ _evaluation. The monitoring phase of the
revegetation program will include a comparizon of revegetation
sites against undisturbed sites for which vegetation characterig-
tics are well known. The "benchmark"” reference sites may consist
of adjacent undisturbed vegetation, or of nearby sites which
resemble the s=soil, slope, and exposure of the revegetation site.,
However, the characteristics of sites known to support high
densities of Mohave ground squirrels may also be used as
reference sites against which revegetation success 1s, measured.
tltimately, success of the revegetation program is achieved when
the species compositiaon, frequency, density, cover and biomass
approximates that of the benchmark reference site. An interim
measure of success is to achieve within 5 years a shrub density
which is &0 percent of the benchmark site.

Methods. Reference sites will be selected on the basis of
the pre-existing vegetation and desired characteristics for
Mohave ground squirrel habitat. One reference site may serve for

several revegetation sites, if the, site characteristics arse

135
1
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reasonably similar. The exact size and location of the referance
site will be chosen in the field, but will approximate the size
of a wellpad +Fill slope. The species composition, frequency,
density and caver of benchmark reference sites will be measured.
The species, size and location of the shrub layer will be mapped
an 10 by 10 meter squares. Five to 10 such quadrats will be usead
for a reference site, depending on the variability of the site.
Standing crop, species composition, and estimated cover will be
measured far the herb layer using S50 square—-foot plots.

Monitoring at the revegetation sites will be characterized
in a similar manner. However, care must be taken in the initial
years not to allow excessive foot traffic on the cgut and fill
slopes. Treading breaks the crust formed on the scil surface,
encouraging wind and water erosion. at first, only the shrub
layar will be characterizad using 10 by 1Q meter areas. ' This can
be done by ocbservers standing en the upper and lower edges of
mast fill slopes. Herbaceous vegetation will be npoted as to
species composition for each site, but intensive measurement is
not recommended initially because aof the erosion hazard.

Monitoring will be carried out annually at the revegetation
sites. After the initial survey, the reference sites Will be re—
surveyed every five yeara until project abandonmant. Productivity
will be astimated +from limited plant clipping, as feasible
without acdversely affecting the progress of the raevegetation
process,

Egtablishing a_data base for ravegetation efforis. Over two
dozen graded sites, several sgil +types and exposures, and a
number pf experimental treatments will quickly become unwieldy to
track without a systematic means of recording and updating
information. A data base will be established, with the following

eleamgntss

1) A site map =howing each graded site at 1:200, and a master
site map showing each wellpad, by sectionj

2) Ohlique photographs of each pad, taken avery two years;

3 A recard of the Yas-built" areas of disturbance far each
pad;

4) Information on slope, rill and qully erosion, and the
physical and chemical composition of the soils, as this
information is available; ’

9) Records of the date of pad construction, dates of any pad
maintenance as it relates to revegetation efforts; and

&) A record of the date and type of revegatation treatments.

The most important aspect of monitaring is the feedback loop
it provides for future planning. The relative succes=s of various
methods can be used to achieve optimum revegetation strategies
for the future. As a result, the monitoring reasults will be
written up annually and attached to the annual revegetation plan.

HLERE
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. Review, Evaluation and Planning

An evaluation aof revegetation actions and monitoring results
will be conducted annually. Cal Energy will submit an updated
revegetation plan Ffor NWC, BLM and CDFG approval. The most
useful time for a review would be in late summer or early fall,
when seedling germination and establishment for the year is
known, and prior to treatments required during late October.
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APPENDIX I. SPECIFIC REVEGETATION ACTIONS FOR UNVEGETATED SITES .

Table I-A. Navy 1 cperating area erosion contrel and revegetation measures.

Site Conditions* Short-
@ I term
-~y erosion
o 19 |Bistm control
S 1 |%8% 4
“ofg detejd g Barley
5 1% 1al8s gi seeding
Facility O id ledemix nl  (Jbs/ac)
Favy 1 power Cut N - +
plant Fill M + ~ +
Fill disposal Fill N + = e300
Wellpad 78-6 Cut N - -
Fill XN - - 100
¥ellped £2-7 Cut SE - -
Fil} sg - - bec. 14987
vielipad 54-7 Cut N - -~
Fill N + -~ - 100
Wellpad 61-7 Cut N - =
Fill N - - 100
‘Wellpad 63-7 Cut N -~ -
. Fill N, - - 100
Wellpad 72~7 Cut N - +
Fill W - +
Wellpad 73-7 Cut N - -
Fill N - - 120
Wellpad 75-7, Cut SW - -
76-7, 77-7, Fill SA + + =~ W
87-7, 15-8
Wellpad 78~7 Cut S - -
Fill s - - 100
Wellpad 11-8, Cut N - +
and 31-8 Fill N -+
Wellpad 41~8 Cut N - =
Fill N + -« - 100
Wellpad 47-8 Cut S - -
Fill s - - 100
New develop— Cut
ments Fill 100

*Present site conditicons:
Byposure: N=north; S=south; E=east; W=west;
Test soils: "+" indicates physical and chemical testing to be done;

Eresion: "-" indicates erosion hazard not significant:

maintenance may be required;

Natural revegetation: "+
"-" indicates little or no natural revegetation.

Long-term Test Measures
1
o | |5 g d
B W -~ M2 [+] . '%
B ui s ) b o <
o o e L LT - -
3 -y e ol i bRt E % T '§1§
an JaE  EESdEg i
E;El =& Elo, wilp, Bl El & %
b
X
X
x Control for
ey 61-7,63-7
4 Control for
4 54-7
® X
¥ X
4
. b
®
o X
Control,
no treatment
®
X
® Cormcare with
in 1988 41-8 poor soil
b4
x
b1
=
pLd x
e X
-~ -
. Cmfpest wille 3§~
b9
b4 Test X K

"+"' indicates

indicates natwral revegetation is evident:



Table I-B. Navy 2 wellfield
tiocn measures.

and power plant erosion control arnd revegeta-

*Present site conditions:

Evposure: N=north: S=scuth; E=east; Wewest;
Test soils: "+ indicates physical ard chemical testing to be dene;
Erosion: "-" indicates ercsion hazard not significant; "+" Indicates

maintenance may be required;

Natural revegetation: "+

indicates npatural revegetation s evident;

Poh {ndicates little or no natural revegetation.

Site Conditions+ Short- Long—-term Test Measures
i tem | IL ' 5 [ I
Joat i ercsion o Y & b i 4 ~
o 18 |ojelm | control 4 W ¥ ;i N b B
iz 1o lajoje - n T 6 -l 0 Jo.
a la -l & > I mﬁnumx:fcvf
“w |8 wwz#ﬁarley " | o wtlo GG 4 QST
|8 Joloje sl s D& ,uzﬁ khcns-u;.:i_gg
B a b ul«muls g e e @ e Bt falr 3| 2
Facilinw 1w Bl Ll rpg/ac) W s B Nl iy sl 2itn gl =
Wellpad 37-17 Cut NE - -~ X
Fill NE - 100 A
Wellpad 63-18 Cut & - = X
Fill S - - 100 4 X
Wallpad O Cut S - ® Controel,
Fill s - - 100 £ pads P, 63-18
Wellpad P Cut S 4« = x
Fil1l s - - 100 " x
Wellpad U Cut § -~ ~ x
(in progress) Fill. s . et >
Wellpad R Cut N + . 3
"{in progress) Fill N 100 X
Wellpad Y Cutr S b4 ' Compare with
{in progress) Fill S 100 x Wellpad R,U
Future devel- cut ® X
opments Fill 1C0 % 1Y *



Table I~C. BILM 1 wellfield and power plant ercsicn control and revegetation
measures.

site Conditions* Short- Long-term Test Measures
_ ~ erssion - o2 - | & i
g - o [T Nl@ 0
[} ke Ol Sles control T m‘ i [») e ot & _1_‘“%,
g 1z folole g oW ~i L Rl
a8 In -l b T -] 8 ol ﬂE&J&#mx.c Ny
w {0 [xlnlo Ui Barley - Q4 et OE il ) S
N (B fel Qe > QO O Bl ola ofie| o %
o % Ieln|m o seeding & o, o U Y Ul Liw = T L
Facility w Jwm Telwizd 5 jabs/ac) B ol Cawl kil oo Blog §
Wellpad A Cut S ¢~ = X Compare with
Fill s - 100 ¥ 33-19, 73-19
Wellpad 22-19 Cut S - - b4
(=C) Fill & -+ b4 4
Wellpad 72-19 Cut § ~ - X
(=D) Fill $ ++ + 200 in 1989
Wellpad 72-19 Cut $ - - X
{=E) Fill & +- + x x
Wellpad 46-19 Cut N - - X
{=F) Filld N -+ X
Wellpad 24~20 Cut SE = = "R
(=G) Fill SEE++ - 200 in 1989 .
Wellpad P cut S X
(in progress) Fill & 100 : X
Wellpad Q cut E
{in progress) Fill E 100 x as feasible
Mature devel- Cut x
opments Fill 100 ® -Test % X

*Present site conditiens:
Fxposure: N=north; S=south: E=east; W=west;
Test soils: "+" indicates physical and chemical testing to be done:
Ercsion: "-" indicates ercsion hazard rot significant; "+" indicates
maintenance may be recuired; .
Natural revegetation: "+" indicates natura)l revegetation is evident;
Mot indicates little or no natural revegetation.
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APPENDIX II. DISCUSSION OF REVEGETATION PRACTICES

SITE PREPARATION
Slope

Within a given soil type, slope is a determining factor for
the rate of spil erosion. Although runoff-causad aerosiaon can
occur on slopes as gentle as 20 percent (S5:1) (Kay and Braves
1983a), soil erosion accalerates with increasing slope., Under
exparimental rainfall conditions, Kay (1984) found that gravelly
sandy loam lost five times maore spil from 2:1 slopes than fraom
S:1 slopes. '

The loose soils and unconsclidated parent material at the
Coso site rapidly assume their angle of repose, probably about 30
percent, as can be seen from alluvium collecting at the bases of
cut slopes. The loose material is an 4dideal site for plant
establishment. Revegetation will take place more rapidly on less
steep slopes. Rill erosion is also less severe. The recommenda-—
tion for future grading 1is to grade both cut and fill slopes at
2:1 or, preferably, 3:1 slaopes whenever feasible. Determination
of acceptable slopes will be made-on a case-by—-case basis.

Crouss—drains or contour trenches an fill and cut slopes
reduce sheet srosion hazards and provide more favorable sites for
plant establishment while presenting little extra graded sur-—
face. They reduce the flow and force of water maoving downslope,
and increase infiltration (Kay and Graves 1%983b). They are
especially useful in arid lands, and are recommended at this site
when feasible.

Surfage_ _roughness and___other final grading__practices.
Burgess L. Kay, an authority on revegetation in the Mohave
Desert, believes that encouraging natural revegetation is the
most economical and effective approach in arid lands (Kay, pers
comm., October, 1987). Wind is a natural seed dispersal agent,
and a rough surface captures wind-blown seed. Eliminating the
final smoothing of graded surfaces encourages seed capture. For
slopes already smoothed, "trackwalking" will enhance the effects
of natural seedfall (CARCD 1984). Caompacted surfaces no longer
in use should be ripped to a depth of 18 inches to relieve

compaction.

Conserving surface soil. Ta avoid possible confusion as to
whether topsoil (in the usual sensae of a discernable surface
layer high in organics) actually exists imn the Coso region, the
term surface soil will be used to refer to the uppermost 4 inches
of s=oil.

An inexpensive gsource of local seed and beneficial micro-
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organisms is surface scil. When surface soil is conserved at the
enset of grading operatidns and spread on unvegetated areas, it
can be an effective means of encouraging natural revegetation
(Tom Dayak, GCalTrans, pers. comm., Bctober, 1987). Lack of
oxygen, +tao much or too little moisture, high temperature or
prolonged storage brings loss pf seed wviability and a reduction
in micreoorganisms (Kay 1987). Spreading surface scil immediately
on a completed grade is least damaging ta the living portion of
the soil. Dust control specifications require that only the
uppermost 2 inches of so0il may be conserved during initial
grading, but it may be ’'spread to greater depth, such as 4 inches.

Mulching. Muleh nearly always ‘shartens the time needed to

establish a suitable plant cover (Kay 1978). The benefits of
mulch in ercsion control and revegetation include: :

1} Muleh intercepts raindrops, reducing their erosional forces

2) Some mulches also - intercept runoff. This reduces the
quantity of soil carried away;

3) Mulches with surface roughness, such as punched straw or
gravel, tend to catch and hold wind-carried soil and seed;

4) Many types af mulches encourage water infiltration; and

5) Mulches tend to moderate spil temperatures and retain seil
moisture, both critical factors in the arid Mohave Desert.

Available mulching materials include: wood fiber, paper mulch,
straw mulch, gravel, hydromulch and chemical stabilizers (Kay and
Graves (1983h)}.

Straw is the recommended mulch material whenever it can be
applied (Clary 1983; Kay 1978; Kay and Graves 1983b). The
recommended method is punching in 2 %0 4 tons/acre in two
applicatiaons (Bud Kay, pers. comm., November 1987, and Ken
Nelson, pers. comm., November 1987). The longest straw has the
maost stabilizing effect. Rice or other grain straw is bhetter
than wild hay because fewer weed seeds are contained. To punch
in straw on very steep slopes, a roller must be raised and
lowered by a winch (Kay 1978).

In windy sites, straw and other mulches are at risk of
blowing away. Chemical stabilizers, or tackifiers, may be used
to hold straw in place. However, these are expensive, and are
effective only if the straw is well worked 1into the soil.
Another method is broadcast seeding barley or other domesticated
grain, which then grows and dies in place, forming a rooted
mulch. Since barley is non-persisting in the desert, it does not
compete with native species after the first year. The recommen-
ded rate is 200-300 lbs/acre alone, or 100 Ilbs/acre in combina—
tion with shrub seed.

For troublesome sites, other types of mulches may be
considered. Gravel or rock mulches and jute netting or fiber-

B-}.S i
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glass mats are highly effective in reducing erasion. While much
more expensive than straw mulch (Kay 1978), thesea alternatives
might be considered for small areas,

ADDING PLANT MATERIAL.

Spreading_surface soil

As indicated earlier, spreading conserved surface spil is a
cheap and complete means of re-introducing local seed and
microorganisms to newly graded slopea. Surface soil should be
spread to a minimum depth of 4 inches as scon as ‘possible after
removal from a graded site. It is preferable to move soil
betwaen May and Decemher. If initial grading takes place between
January and April, most seedlings will be killed, but microergan-—
isms and dormant seed are still af value.

Saveral methods may be used for applying seed 4o soil.
Placing seed in, rather than con top of, the scil reduces preda-
tion by birds and rodents. Covering seeds by less than 1 gm (0.5
in) encaurages maximum emergence (Kay and Graves 1983b). On
level ground, the rangeland drill is an ideal tool for appltying
and covering seed. . Raugh or steep sites may be seeded by hand,
and the seed covered by simply dragging a chain behind a tractor
(Clary and Slayback 1984), hand-raking, or allowing the wind to
carry in sgil to cover (Kay, pers. comm., December 1987}.

Where some natural revegetation has already %taken place, it
is undesirable tp disturb the site with mechanical equipment,
risking additicnal erosion. In this case, spot-seeding, a
procadure in which a small hole or trench is dug and a small
1977} . This methad is advantageous in that it requires very
little zemd, and can be used any time after final site prepara-—
tion has taken place.

Hydroseeding, a methaod in which seeds, wood fiber, water,
and fertilizer are sprayed onto bare ground, is generally
considered unsuitable for desert applications (Kay 19855 Packar
and Aldan 19783 Kay and Graves 1983ba; Clary and Slayback  1984),.
This method depositas the seads above ground level. Rainfall
followed by a dry spell will cause =seeds ta germinate, then die
from lack of access to sDil moisture.

Planting Coptainer Stock

Although using container stock improves establishment and
initial rate of growth, the high cost makes it unfeasible to use
te any large extent at Coso. A 1977 feasibility study by
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Southern California Edison showed that replacing lost desert
shrubs with comparable density and species composition of
container stock would cost $29,000 per acre; in 1987 deollars,
this figure should be doubled, or $55,000 to $40,000 per acre
(Dan Pearson, SCE, pers. comm., Navember, 1987). This figure was
corroborated by an estimate that cfontainer stock presently costs
$4 to %12 per plant installed; and if planted on 3 foot centers,
the per-acre cpst would be 320,000 to $88,000 (Ken Nelson,
pers. comm., November, 1987). '

Two species, Joshua trees and crepsote bush, both important
structural elements in the local vegetation, would benefit from
planting as container stock. Due to their high visual impact ard
importance of Joshua trees to Mohave ground sguirrels,
small-scale planting of these species is recommended where
consistent with surrounding vegetation. This recommendation will
be addressed in future annual revegetation plans, as the focus in
1988-8%9 will be the Ffirst-time treatment of a large number of
wellpads.

Availability of Seed

Nurseries and seed suppliers specializing in native plants
carry a number af plant species indigenous to Coso. However,
. within-species genetic variatien from region to region may be
considerable. Custom collection of local seed is ideal. It can
be arranged for any quantity of seed and virtually any species:
the unit cost decreases with the volume required. Seed can be
collected in gquantity during productive seed years and stored
under controlled conditions, thus reducing cost. The sesd
collector should report percent live seed.

1¥ custam—collected seed is not available in the gquantity
required, stocked seed can be used if it has ocriginated from the
Mohave Desert from comparable elevation sites.

Which Species_Work Best?

In revegetation studies carried out near Little Lake, Clary
and Slayback (1984) found Atriplex paolycarpa was highly success~
ful in direct—-seeding trials; its success was attributed to its
relative unpalatability +to jackrabbits, This species is the
principal invading species at Coso as well. "Marana® fourwing
saltbush and Eriogonum fasciculatum also performed well in
seeding trials at Little Lake. O0Other species have had limited to
poor results, including Hymenoclea salscla, Ephedra nevadensis,
Larrea tridentata, and QOryzopsis hymenoides. Ng seeding—trial
infermation is available on Lycium, except that Kay et al. (1977
found that seed collection was difficult, buf the seeds could be
germinated and grown. ‘

The choice of-species in a seed mix should be determined by
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the revegetatian aobjectives, as well as which species are likely
to perform well. Atriplex. polycarpa should be prominent in the
seed mix, since it grows well on disturbed =ites, is a major
component af surrounding vegetation, and may be of value to the
Mohave ground squirrel. Joshua trees should be planted in spot

seedings experimentally. All other prominent shrub species
should be included in the #seed mix if Feasible, and their
performance evaluated, If erosion contral is a persistent
problem, use of rabbitbrush (Chrysothamnous nauseosus) should be
considered, but it is not desirable. Rabbitbrush comprises an

aextremely minor part of the local flora and is quite auccessful
and persistent in seedings, thus it might occcupy a disproportion—
ate part of the revegetation area.

EBrasses have exceptionally good ability &o hold surface
g0il, and are widely used in ercosign control. However, annual
grasses compet= with shrub and forb seedlings and may diminish
the success of other effarts, A sparse stand aof non—persisting
annual grass such as barley is recommended for aerosion control
and mulch. If barley ias used alone, it should be applied at
200-300 lbs/acre. If used in combination with native shrub seec
(recommended application rate of 20 1lbs/acre or with sapot
saeding), barley should be applied at 100 lbs/acre.

Timing of revegetaticn effgriy
Direct seeding is most successful in late fall {Dctober-No-
vember) (Kay and Graves 1983a), Seeding is best carried aut

before winter rains but when risk of prolonged drought is
minimal., Seeding immediately following grading must be done at
any season, but it is preferable to da so during the dry maonths.
Re-treatment may be required to achieve acceptable results.

FOLLOWUP CARE

The prevailing view on irrigation in the desert is that
while it may help in the short term, it is of little benefit in
the long run. Direct seedings are ugsually not irrigated. Most
authors agree that if the correct species are planted in the fal)
or early winter and there is normal rainfall afterward, there is
no benefit from irrigation (Kay and Graves 1783b).

Tyson (1984) explainas the non-irrigation rationale as
follows:

"“There is a widespread misconception that a native plant can
be planted on any site, irrigated temporarily, and then left
o - *natural forces”. In practice,' temporary irrigation
commanly produces a larger leaf area than without irriga-
tion.. If roots cannot absorb enough water to support the
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leaves, the plant will decline or die. There is little or
no theoretical or practical justification for temporary
irrigation of long-lived vegetation".

Irrigation of revegetation sites is not  recommended at this
tima, In fact, watering for dust control must be taken into
account when planning seeding to avoid stimulating se=ds at an
inappropriate season into germination, as they are likely to
perish when the watering ceases. The recommendatieon here is to
seed barley on fill slopes within 24 hours following the final
grading and watering.

Fertilizer

Although fertilizer is usually applied with mulch to
compensate for nitrogen removed fraom the soil by decompasition
{Kay 1978), this process is very slaw in the desert. However,
one study (Clary 1983) showed that fertilizing freeway cut slopes
in the desert speeded natural re—-establishment of indigenous
vegetation. This treatment might be tested, since cost is
minimal.

e B T e v e e i st i e . s - e e e

Any revegetation effort is at the mercy o©of the weather.
.Plans ' should include a conting&ncy for repeated seedings if
weather conditiecns preclude success (Kay and Braves 1983b).

Frotection_from_herbivores

Grazing by herbivores is the single greatest cause of
failure of seeded shrubs +tno survive (Kay and Graves 1983a).
Jackrabbits are a common culprit, although rodents also play a
role. Wire cages are esgential to achieve reasonable success
with container stock, and may be helpful in direct seeding as
well. The usual wire cage is 3 inches in diameter and 15 inches
high. Larger cages are recommended by some (Racin and Davyak
1984), and perforated plastic cages are available which photadeg—
rade in three to five vyears (Clary 1983). Since poison bait
programs or trapping are unacceptable methods of herbivore
control, the use of cages chould be considered as protection
against rodents and Jjackrabbits.

Wire cages may accelerate establishment of important food
plants for the Mochave ground squirrel and help avoid repeated
seeding. Their utility will be highest when used selectively cn
highly palatable species. They should be tested +to determine
cost-effectiveness.

The wire cages described here are useless against livestock.

Until cattle and burros can reliably be kept away, revegetation
efforts are at risk.

B-22
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File Name: C:\Documents and Settings\DDeckman\My Documents\Projects\Coso\CosoOpCo_Construction.urb924
Project Name: Coso Operating Company
Project Location: Mountain Counties Air Basin
On-Road Vehicle Emissions Based on: Version : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

CONSTRUCTION EMISSION ESTIMATES (Annual Tons Per Year, Unmitigated)

ROG NOx co s02 PM10 Dust PM10 Exhaust PM10 Total PM2.5 Dust ~ PM2.5 Exhaust PM2.5 Total
2009 0.26 2.18 1.04 0.00 0.00 0.10 0.10 0.00 0.09 0.09
Pipeline Installation Phase 1 (50 0.12 1.04 0.48 0.00 0.00 0.05 0.05 0.00 0.04 0.04
day) 04/01/2009-05/21/2009
Off Road Diesel 0.12 1.04 0.40 0.00 0.00 0.05 0.05 0.00 0.04 0.04
Worker Trips 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pipeline Installation Phase 2 (20 0.02 0.17 0.08 0.00 0.00 0.01 0.01 0.00 0.01 0.01
day) 05/22/2009-06/11/2009
Off Road Diesel 0.02 0.17 0.07 0.00 0.00 0.01 0.01 0.00 0.01 0.01
Worker Trips 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pipeline Installation Phase 3 (50 0.07 0.59 0.26 0.00 0.00 0.03 0.03 0.00 0.02 0.02
day) 06/12/2009-08/01/2009
Off Road Diesel 0.07 0.59 0.21 0.00 0.00 0.03 0.03 0.00 0.02 0.02
Worker Trips 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pipeline Installation Phase 4 (30 0.05 0.38 0.22 0.00 0.00 0.02 0.02 0.00 0.02 0.02
day) 08/03/2009-09/02/2009
Off Road Diesel 0.05 0.38 0.17 0.00 0.00 0.02 0.02 0.00 0.02 0.02
Worker Trips 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phase Assumptions

Phase: Pipeline Installation 4/1/2009 - 5/21/2009 - Phase 1

Off-Road Equipment:

2 Crawler Tractors (185 hp) operating at a 0.64 load factor for 8 hours per day
1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Graders (150 hp) operating at a 0.61 load factor for 8 hours per day

1 Trenchers (172 hp) operating at a 0.75 load factor for 8 hours per day

2 Welders (23 hp) operating at a 0.45 load factor for 8 hours per day

2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

COo2
200.69
92.45

88.22
4.23
16.56

15.80
0.76
54.09

51.81
2.29
37.59

34.95
2.63
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Phase: Pipeline Installation 5/22/2009 - 6/11/2009 - Phase 2

Off-Road Equipment:

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day
2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Phase: Pipeline Installation 6/12/2009 - 8/1/2009 - Phase 3

Off-Road Equipment:

1 Crawler Tractors (185 hp) operating at a 0.64 load factor for 8 hours per day

1 Graders (150 hp) operating at a 0.61 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day
2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Phase: Pipeline Installation 8/3/2009 - 9/2/2009 - Phase 4

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 8 hours per day

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Rollers (174 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day
4 Welders (23 hp) operating at a 0.45 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day
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Urbemis 2007 Version 9.2.4

Detail Report for Summer Construction Unmitigated Emissions (Pounds/Day)

File Name: \\Hqgtr-datal\projects_old\300.Environmental\6106_Coso_Operating_Company\AQ\URB File\CosoOpCo_Construction.urb924

Project Name: Coso Operating Company

Project Location: Mountain Counties Air Basin
On-Road Vehicle Emissions Based on: Version : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

CONSTRUCTION EMISSION ESTIMATES (Summer Pounds Per Day, Unmitigated)
ROG

Time Slice 4/1/2009-5/21/2009 Active
Pipeline Installation Phase 1 (50
day) 04/01/2009-05/21/2009

Off Road Diesel
Worker Trips

Time Slice 5/22/2009-6/11/2009
Pipeline Installation Phase 2 (20
day) 05/22/2009-06/11/2009

Off Road Diesel
Worker Trips

Time Slice 6/12/2009-7/31/2009
Pipeline Installation Phase 3 (50
day) 06/12/2009-08/01/2009

Off Road Diesel
Worker Trips
Time Slice 8/3/2009-9/2/2009

Pipeline Installation Phase 4 (30
day) 08/03/2009-09/02/2009
Off Road Diesel

Worker Trips

6.67
6.67

6.50
0.17
2.67
2.67

2.59
0.07
3.75
3.75

3.65
0.09
4.21
4.21

4.04
0.17

NOx
56.24
56.24

55.98

0.26
22.72
22.72

22.60

0.12
32.78
32.78

32.63

0.15
33.22
33.22

32.95
0.26

Phase Assumptions

co
25.89
25.89

21.65

4.24
10.94
10.94

9.06
1.88
14.25
14.25

11.89

2.35
19.08
19.08

14.84
4.24

Phase: Pipeline Installation 4/1/2009 - 5/21/2009 - Phase 1

Off-Road Equipment:

2 Crawler Tractors (185 hp) operating at a 0.64 load factor for 8 hours per day

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day
1 Graders (150 hp) operating at a 0.61 load factor for 8 hours per day

1 Trenchers (172 hp) operating at a 0.75 load factor for 8 hours per day
2 Welders (23 hp) operating at a 0.45 load factor for 8 hours per day

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

PM10 Dust PM10 Exhaust
0.01 261
0.01 2.61
0.00 2.61
0.01 0.01
0.00 1.05
0.00 1.05
0.00 1.05
0.00 0.00
0.01 1.46
0.01 1.46
0.00 1.46
0.01 0.00
0.01 1.63
0.01 1.63
0.00 1.63
0.01 0.01

PM10 Total PM2.5 Dust PM2.5 Exhaust
2.62 0.00 2.40
2.61 0.00 2.40
0.02 0.00 0.01
1.06 0.00 0.97
1.06 0.00 0.97
1.05 0.00 0.97
0.01 0.00 0.00
1.47 0.00 1.34
1.47 0.00 1.34
1.46 0.00 1.34
0.01 0.00 0.00
1.64 0.00 1.50
1.64 0.00 1.50
1.63 0.00 1.50
0.02 0.00 0.01

PM2.5 Total

241
241

2.40
0.01
0.97
0.97

0.97
0.00
1.35
1.35

1.34
0.01
151
151

1.50
0.01

Co2
4,997.32
4,997.32

4,768.43

228.89
2,207.93
2,207.93

2,106.20

101.73
3,005.22
3,005.22

2,878.06

127.16
3,268.31
3,268.31

3,039.42
228.89
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2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Phase:Pipeline Installation 5/22/2009 - 6/11/2009 - Phase 2

Off-Road Equipment:

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day
2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Phase: Pipeline Installation 6/12/2009 - 8/1/2009 - Phase 3

Off-Road Equipment:

1 Crawler Tractors (185 hp) operating at a 0.64 load factor for 8 hours per day

1 Graders (150 hp) operating at a 0.61 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day
2 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Phase: Pipeline Installation 8/3/2009 - 9/2/2009 - Phase 4

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 8 hours per day

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Rollers (174 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day
4 Welders (23 hp) operating at a 0.45 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day
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PREFACE

Several factors should be considered when planning revegeta-
tion at the Coso Known Geothermal Resource Area:

1. Growth of desert plants is slow even under the most favor-
able conditions, and revegetation will alsa be slaw.

2. Weather 1is the single most influential factor, and its
extreme variability confounds revegetation planning and
brings mixed results. ’

3. Wind and dryness are the enemies of revegetation; both are
present in quantity at Coso.

4., Artificially augmented plant growth brings on additional
risks watering and fertilization enhance leaf growth which
can be suppported only by continued regular care for an
indefinite period of time. Also, both watering and fertili-
zation increase plant palatability to herbivores.

S. The remoteness of the Cosao site makes intensive maintenance
of a revegetation program difficult, although reqgqular review
of progress is required.

4. The continued presence of burros and cattle reduces the
likelihood of success of a revegetation program.

These factors suggest that the most successful revegetation plan
is one which relies primarily on natural processes and requires
little intervention once site preparation is complete.

In order of priority, the two principal objectives of
pre—abandonment revegetation at Coso are erosion control and the
use of indigenous native plant species to help compensate for
lost habitat for the threatened Mohave ground squirrel (Spermo-
philus mohavensis). These objectives can be accommodated
concurrently, with the greater emphasis on erosion control in the

initial stages.

The revegetation program outlined here calls for clearly-
defined objectives, good site preparation, use of native seed,
limited followup care and periodic monitoring.



INTRODUCTION

Geothermal development at the Coso Known Geothermal Resource
Area (KGRA) by the China Lake Joint Venture (CLJV) involves the
commi tment of land for roads, pipelines, wellpads, power plants
and transmission facilities. Maost of the land is committed far
the life of the project, but an estimated 5 percent consists of
temporary use areas and cut and fill slopes. Treatment of these
lands, present and future, is the subject of this plan. At this
time, one power plant and 25 wellpads have been constructed; an
additional power plant site and two wellpads are presently under
construction; and twa additional powar plants and a number af
wellpads are planned. Thig plan addresses the specific treatment
of each existing facility, and sets forth procedures far in-
prograess and future work.

CLJV is presently operating under permit conditions requir-
ing revegetation of unvegetated cut and fill slopes, stockpiling
topsoil, use of indigenous plant species in revegetation, and
whatever additional measures are required by the China Lake Naval
Weapons Center (NWC) and Bureau of Land Management (BLM) to
satisfactorily control erosion. In addition, the Califarnie
Department of Fish and Game (CDFG) must approve of elements of
the revegetation plan which affect wildlife habitat. This
reveqetation plan primarily addressaes the use of plant material,
-and includes procedures faor grading and maintenance of existing
and future cut and fill slopes as these practices relate to
revegetation.

Loss of wildlife habitat is the principal impact to biolog-
ical resources from the Coso development, and of particular
concern is the loss of habitat for the state-listed threatened
Mohave ground squirrel (Spermophilus mohavensis). Information is
presently being developed on the habitat requirements of this
species as part of other mitigation measures on CLJV projects.
The use of suitable plant materials in revegetation can help to
compensate for, and in part replace, lost habitat for the Mohave
ground squirrel.

Abandonment is not addresssed in this plan, since virtually
no land is considered by CLJV to be abandoned at this time. The
site—-specific experience derived from revegetation efforts now
will set the stage for effective revegetation when more extensive
areas will be reclaimed upon abandonment.

OBJECTIVES

This plan is designed to meet two objectives: first and
foremost, erosion control; second, the establishment of indigen-
ous vegetation resembling that of the nearby landscape, with a
priority on the use of plant materials having habitat value for
the Mohave ground squirrel.



]

METHODS

Infarmation on previous work on revegetation in the Mohave
Desert was reviewed. Published material included reports
prepared by the University of California Cooperative Extension,
the U.S. ©Soil Conservation Service (SCS), and the California
Department of Transportation, as well as proceedings from recent
revegetation symposia. Knowledgeable individuals were also
contacted by telephone to cbtain additional information. Burgess
L. (Bud) Kay, an authority on Mohave Desert revegetation,
conducted a preliminary site visit in December, 1987. Drafts of
this plan were reviewed by California Energy Company (Cal
Energy, the operator for CLJV), NWC, BLM, and CDFG.

DESCRIPTION OF THE REVEGETATION SITE

The CLJV geothermal development is located at 3000 to 4500
feet elevation in the Coso Range, China Lake Naval Weapons
Center, Inyo County, California. Summers are hot and winters are
cold. Freezing temperatures may be expected from at least
November through March. Mean monthly temperatures range from
about 40 degrees F (December) to about 835 degrees F (July-
August). The area is subject to strong winds throughout the
year. . , Ce

Annual prqcipitétion- ranges from '3 to 6.5 inches (Environ-—
mental Monitoring and Services Center, 1980). Most precipitation
falls in the winter. 0Occasional summer thundershowers take place
in July and August; although sporadic, these storm events may
have a significant influence on revegetation efforts. They
provide important moisture during the critical summer months, but
their intensity also presents potential for erosion caused by
runoff.

Although the area has a complex geologic history, much of
the present and proposed development is on recent volcanic
formations. Slopes are gentle to rather steep (O to IO percent
slopes in most developed areas). The soils are formed over
welded tuff, or over sediments derived from tuff. Maynard Lake
coarse sands predominate; coarse-textured sands are found on
sideslopes and fine—-textured material in alluvial basins. Coso-
Rock Outcrop stony sandy loams are found on the higher slopes and
upper basins (WESCO 1980).

. The botanical features present include three natural
communi ties: Mohave creosote bush scrub, Mohave mixed woody
scrub; .and desert saltbush scrub (Holland 1986). No rare and
endangered plants are known to occur in the area presently being
developed. The NWC resource staff have identified the Joshua
tree (Yucca brevifolia) and the cottontop cactus (Echinocactus

pelycephalus) as plant species of special management concern
within the KGRA. Transplanting of young, healthy Joshua trees

it}
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within the subject operating area is recommended when practical
to reduce project impacts (Leitner and Leitner 1987). This
action appears as an appraoval condition attached to specific
project permits, as appropriate. Salvage of the cottontop cactus
may be carried out at the discretian of NWC.

THE REVEGETATION PROCESS

Certain, aspects of the revegetation process are common to
all sites:

1) A site _evaluation is carried out to identify site condition

and needs for revegetation and erosion control;

2) Revegetation_procedures are developed, consisting of a site-—

by—-site description of work needed;

3) In areas such as Coso where revegetation efforts are
relatively new, testing_of_treatments helps to determine the
most effective approach for the site conditions. Testing at
this stage of the revegetation process is important for
developing procedures that will be used more extensively

during the abandonment phase.

5) Monitoring is needed to assure that aobjectives have been

The revegetation plan presented here will proceed according
to the steps ocutlined in the section above. What follows is a
description of standard procedures. Saome are common to all
revegetation sites. Where a choice of treatment is available,
the criteria for the salection of a treatment is given.  Specific
actions are outlinad in Appendix 1 for each of 25 already-
constructed wellpads; the Navy 1 power plant and fill disposal
areas; and all future and under-—construction wellpads. Appendix
11 presents a more detailed discussion of ravegetation practices
reviewad for their applicability at the Coso site.

A preliminary site avaluation was carried out in December,
1987 to assess revegetation needs and the feasibility of using
various techniques. A preliminary plan was reviewed by Cal
Energy, NWC, and BLM; this plan incorporates their comments.



Further evaluation will be carried out to develop a baseline
on physical conditions at revegetation sites. Soils from
representative sites will be collected and sent to SCS or a
private laboratory for analysis of so0il texture, water—-holding
capability, and available nitrogen, phosphorus, and potassium.
. These samples will be taken from . wellpads 54-7, 72-18, 51-17,
64-18 (Navy 2 pad R), and BLM 1 Pad A to document typical
conditions. Most pads are constructed on sites within the
Maynard Lake soils mapping unit and are expected to be similar in
their chemical and physical properties. More samples will be
taken from additional sites if a wide variation in soil condi-
tions is evident from this initial sampling. To assess poten-—
tial low fertility soil conditions, soil samples will be taken
from wellpads 75-7, 41-8, 73-19, 72-19 and 24-20., The angle and
condition of each cut and +fill slope will be documented and
incorporated into a site—-specific data base to be maintained on
each revegetated site.

Short—-term erosion control and long-term erosion control and
revegetation needs must be addressed for all unvegetated sites.
. The present degree of erosionm hazard and natural revegetation
will dictate the emphasis placed on each.- Slopes'with little
erosion hazard and some natural revegetation will require the
least treatment; newly-graded slopes or existing slopes with rill
and gqully erosion, a history of frequent maintenance, or evidence
of low-fertility soils will require the most intensive treatment.

The standard approach here to short-term erosion control is
broadcasting barley seed. Parley 1is quick to form a dense,
shallow root system to hold the soil, but is non—-persisting in
the desert and thus does not compete with native species after
the first vyear. I+ a high erosion hazard exists, a dense seeding
of barley 1is applied the first year. Long—term erosion contraol
and revegetation is not attempted until slope <stability is
improved. On existing slopes not already treated for
revegetation, barley will be applied in the fall (late October to
early November) just befare the onset of winter rains. Barley
should be applied to newly completed slopes within 24 hours of
final grading to allow loaose soil to cover the seed. No watering
is required.

Long—term erosion control and revegetation 1is approached
through the use of indigenous plant materials. Seeding with
perennial shrubs is the main element, although some native
perennial grass seed will be included as well (see "Choice of
plant materials" below). Sites with some natural revegetation
and/or low erosion hazard will be spot seeded, a hand application
measure described by Chan et al. (1977) . In this treatment, a
few seeds are placed into a hand-excavated shallow pit, and
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cavered by a small amount of sail. Spot seeding can be done in
any density specified: the recommended density here is on & foat
centers. The procedure will be carried out in the fall,
preferably late October. No additional watering is required.
Fill slopes of future pads will receive an application of
conserved surface soil; an application of 4 to 6.dnches is

recommended. The effectiveness of surface soil alone in
encouraging growth of native shrubs will be compared with surface
30il spreading plus broadcast seeding (see "Testing of

Treatments”, below).

Dust control is an ongoing air quality issue in the Coso
area, and specific measures to control <fugitive dust have been
taken into account when planning revegetation work. Watering
during grading is required for dust control; it helps the soil to
form a crust. However, a heavy application of water may stimu-
late germination and cause subsequent seedling mortality. As a
result, seeding should be timed to closely follow these dust
control measures to achieve the benefit of some blown soil to
cover seed, but avoid excessive moisture. Seeding is recommended
within 24 hours following final grading.

A more detailed discussion of each type of revegetation site
is presented below. .

Existing_ _cgut _slopes. Erosion hazard on cut slopes is
generally not a problem, so use of broadcast seeded barley and
native seed is not planned. Cut slopes will be spot seeded with
a native shrub—-grass mixture. The density of planting will

depend on the degree of natural revegetation already in place.

Very little active maintenance is needed for most cut
slopes. Natural seedfall from undisturbed slopes above 1is an
excellent source of seed. Alluvium collecting on the wellpad
from eraosion of the cut slope will be allowed to assume its
natural angle of repose and will not be graded off.

Existing fill slopes. Fill slopes are more susceptible to
erosion than the more compacted -cut slopes, and they lack a
nearby source of native seed. Consequently, fill slopes require
more attention than cut slopes. The following practices will be
applied to fill slopes: .

- Fill slopes with pronounced rill and gully erosion (shaown as
a plus (+) in the erosion column of the Appendix 1 tables)
with a history of maintenance will be seeded in the fall.
The recommended application rate for erosion control is 300
lbs/ac of barley. Spot seeding with a native seed mix will
be done the follaowing fall or when the slope shows signs of
improved stability. Sites with minor rill and gully erosion
will be discussed with Cal Energy maintenance to ascertain
the anticipated maintenance scheduleg; these sites may be

B=5



(=]

seeded with 300 lbs/ac barley in the fall (late October) or
left until regrading, when they will be treated as for a
newly—graded site. .

- Fill slopes with low erosion hazard (shown as a minus (=) in
Appendi» I under "erosion") but having na natural revegeta-—
tion (shown’™ as a minus (=) in Appendix I under "natural
revegetation") will be broadcast seeded in the fall (late
Octeober) with 100 lb/ac barley and spot seeded with a native
.seed mix.

~ Slopes with low erosion and good natural revegetation (shown
as a plus (+) in Appendix I under "Natural Revegetation)
will receive no barley seeding but will be spot-seeded in
late October with a native seed mix. :

Standard procedures for newly qraded sites. The principal

short—-term erosion control measure, as with older graded sites,

is the use of direct—-seeded barley. For long—-term erosian
control and revegetation, use of conserved surface soil is the
most important element. Cut and fill slopes constructed in

connection with wellpds, roads, power plant sites, or any other
related facilities will be treated according to the following
methods.

. Before grading begins on a new site, the application site
for conserved surface soil will be identified and a plan
developed for its use. Newly graded sites will have the surface
soil (no 1less than 2 inches and no more than 4 inches) collected
for application on final-graded fill slopes. For a standard
size 6 acre wellpad (including cut and fill slopes), conserved
soil removed to the minimum depth of 2 inches will amount to
1,613 cubic vyards of volume. If an average depth of I inches is
taken, about 2,400 cubic yards will result.

Conserved surface soil quickly deteriorates when stockpiled,
and the benefit to revegetation likewise diminishes. Collecting
and applying conserved surface socil in the same operation is the
least expensive method, since the soil must be loaded and
unloaded only once. Ta assure viability of surface soil
organisms, application to a completed fill slope must take place
within 24 hours of initial grading during the <ceason (November-
April and within one week of any summer precipitation exceeding
0.25 inches). When soils are dry, they must be applied within S
days of collection.

Conserved surface soil will be applied to newly completed
fill slopes to a depth of 4 to &6 inches, and smoothed and
compacted according to existing requirements for engineering and
dust control. Maximum surface roughness will-be sustained.

Standard mitigation measures for the preservation of Joshua

m
1
(34



trees will also be observed, including avoiding surface distur-
bance within S0 ft of a Joshua tree whenever possible, and
transplanting Joshua trees when necessary to avoid their loss.

New cut slopes will ‘be treated as follows:

1) Where the maximum cut is 20 ft or less of depth, the angle
of cut will be 2:1. Where the maximum cut exceeds 20 ft due
to sloping terrain, the angle of cut will range between 2:1
and 1:1 as needed. '

2) For each 10 ft of depth, a contour trench at least & inches
in width will be constructed in the cut slope.

3) Maintain maximum surface roughness during final grading.

New fill slopes will be treated as follaows:

1) Slopes will be graded as close to a 3:1 slope as possible.

2) During final grading, conserved surface soil will be applied
to the slope. The recommended rate is 4 to & inches.

3) Maintain maximum surface roughness with tractor cleats.

4) Apply broadcast-seeded barley at 100 1lb/acre as soon as
possible, preferably within 24 hours of final grading and
watering, and allow soil to cover.

S) If surface soil is not available, broadcast seed at 20 lb/ac
with native seed mix "immediately following grading or in
late October. - :

Laydown_areas. Laydown areas are considered to be areas of
disturbance and must be permitted by the same procedure as
wellpads. It should be noted that na laydown areas presently
exist, since wellpads have been used for this purpose. Laydown
areas are areas bladed to remove vegetation but the surface
topography has ' not been altered. They generally have been
compacted from the action of heavy equipment, and this compaction
must be relieved to achieve good revegetation. Seeding with
barley is not expected to be required, since laydown areas are
generally level and do not present an erosion hazard. Treatment
of laydaown areas which are not expected tao be re-used 1is as

follows:

1) If creosote bush was present, harrow lightly to relieve
compaction without damage to root crowns.

2) 1f no creosote bush, rip to a depth of 18 inches.

3) Spread surface soil to a depth of 4 to & inches, if
available.

4) If surface soil is not available for application, broadcast
seed a native seed mix at 20 lb/ac in late October.

Transmission_lines. CLJV constructed the 28.5 mile 115 k/v
Devil ‘s Kitchen—Inyokern transmission line in’'the summer of 1986.
Site inspections of the construction area in 1987 and 1988 show

that natural revegetation has occurred at a fast enough rate to
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stabilize soils and prevent erosion; no further actions are
proposed. New transmission lines, including the 220 kV line and
taps from power plants to the line, will be treated as follows:

1) Vegetation will be crushed instead of bladed at the
structure sites and along spur access roads whenever
topography allows. Crushing instead of blading preserves
soils and seed sources on-site.

2) In areas of greater topographic relief where cut and fill
slopes are required, such slopes will be treated as
described above, under "Standard procedures for newly graded
sites; cut and fill slopes".

Choice _aof _plant_ _materials. Desert saltbush (Atriplex

polycarpa), fourwing saltbush (A. canescens), and buckwheat

(Eriogonum fasciculatum) have produced good results in seeding

trials carried out by the California Department of Transportation
near the Caoso area (Clary and Slayback 1984). Limited to poor
success was obtained from cheesebush (Hymenoclea salsola),

Mormon—-tea (Ephedra nevadensis), creosote bush (Larrea triden-—

tata), and Indian ricea;zgg_?a;gzoggig hymenoides) . No informa-
tion on seeding trials using spiny hopsage (Grayia spingsa) was
available, although it is a significant component of the desert

scrub community in the Coso area.

On the basis of these ¢trials, the three most successful
species (which also are important components of the shrub layer
in the Coso KGRA) will comprise 70 percent of the seed mix. The
remaining 30 percent will be compaosed of species which also are
important structural components -of the natural communities
present. Although these species may not establish themselves in
high numbers, it is anticipated that at least some of them will
become established.

The native seed mix is as follows (percentages are by
weight):

Atriplex polycarpa 307
Atriplex canescens 30%
Eriogonum fasciculatum 10%
Hymenoclea salsola 10%
Oryzopsis hymenoides SZ
Ephedra nevadensis S%
Grayia spinosa 5%
Stipa speciosa 3%
Eurotia lanata 2%

This mix will be used assuming commercial availability. The
recommended seeding rate is based on percent live seed. Seed
will be custom collected from the vicinity of the Coso area
(within 25 miles, if possible, and from an elevation range of
3000 to 4500 ft elevation).. If seed production is poor for
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certain species which are commercially available, a portion of
the seed mix may be obtained <from existing stock, provided it
originated from the Mohave Desert.

Initially, this choice of seed mix is based on successful
tests nearby in the Mohave Desert. It will be maodified as the
results of seeding tests become available for the Coso site, and
as more information dis collected an the habitat requirements aof
the Mobave ground squirrel as part of the Coso Grazing Exclosure
mitigation program.

Annual - forb (broadleaf) seed is not recommended for the
initial stages of this revegetation program, although it might be
considered at a later time. The reasons are: forbs used in
initial seeding may present mare competition for shrub seedlings;
and the presence of forbs may attract herbivores before the shrub
seedlings are able to tolerate browsing. Forb seeding will be
reconsidered when the shrub layer is well established. Cal
Energy will seed with forbs as directed by the agencies
responsible for the Coso Mohave ground squirrel mitigation plan,
since this actien would be undertaken principally as a habitat
enhancement action for this threatened species.

Post—-treatment _maintenance. This revegetation plan is
designed ta require a minimum qf past-treatment care. The plant
species selected for use are adapted to prevailing conditions.
Irrigation is not planned because plants’ watered during their
early establishment 'develop a root and leaf structure dependent
on continued water. Kay and Graves (1983) found no benefit from
irrigation when suitable species are planted in the fall or early

winter and normal amounts af rainfall follaowed.

Re-treatment. In the event that rainfall 1is extremely
unfavorable, retreatment similar to initial treatment will be
required, including broadcast seeding and/ar spot seeding.

Retreatment will also be required after maintenance grading;
annual inspections by Cal Energy and NWC (and BLM as appropriate)
will determine the advisability of regrading slopes, taking
revegetation efforts into account. :

Eriteria__for_ _success. As an initial standard, shrub
densities on sites treated for revegetation should after 5 years
support a density of shrubs equal to about &0 percent of the
density found at the benchmark monitoring sites (see monitoring
section). Shrub size will obviously be less on revegetation
gites. I1f the density standard is not met, spot seeding or other
measures will be repeated to achieve the desired shrub density.

The maost important treatments to be tested at this stage are
ags follows: 1) mulching with straw; 2) use of herbivore protec-
tors; 3) use of fertilizer; and 4) broadcast seeding with a
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native seed mix on newly completed slopes. Appendix I shows the
experimental design of treatments. Two replicates, as similar as
possible, were selected for each treatment, with the exception of
straw mulch and broadcast seeding. These treatments must be
applied to newly-completed slopes and replicates will be designa-
ted as they become available.

It should be noted that the monitoring program will also
provide an opportunity for comparison of treatments, such as the
success of the seeding mix on different slopes and exposures, the
success of surface soil spreading against direct seeding, and a
caomparison of revegetation rates on different soil types, slopes
and exposures. This type of infarmation, while not testing in
the experimental sense, will provide valuable information for
future planning in revegetation.

Much construction activity has been initiated in the
calendar year 1988, and a large number of previously untreated
slopes must be addressed. Implementation in 1988 will include:

- Evaluate soils further;

— Collect local seed; . . )

— Engage contractor{s) to apply stockpiled surface soil, carry
out broadcast ‘seeding, +spot seed, and install rodent
protectors, straw mulch, and fertilizer;

- Identify a monitor for revegetation evaluation; and

— Establish an information data base on each revegetation
site.

Criteria _for_ _evaluation. The monitoring phase of the
revegetation program will include a comparison of revegetation
sites against undisturbed sites for which vegetation characteris-
tics are well known. The "benchmark" reference sites may consist
of adjacent undisturbed vegetation, or of nearby sites which
resemble the so0il, slope, and exposure of the revegetation site.
However, the characteristics of sites known to support high
densities of Mohave ground squirrels may also be used as
reference sites against which revegetation success is. measured.
Ultimately, success of the revegetation program is achieved when
the species composition, frequency, density, cover and biamass
approximates that of the benchmark reference site. An interim
measure of success is to achieve within S vyears a shrub density
which is 60 percent of the benchmark site.

Methods. Reference sites will be selected on the basis of
the pre—-existing vegetation and desired characteristics for
Mohave ground squirrel habitat. One reference site may serve for

several revegetation sites, if the. site characteristics are

B-10
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reasanably similar. The exact size and location of the reference
site will be chosen in the field, but will approximate the size
of a wellpad fill slope. The species compasition, frequency,
density and cover of benchmark reference sites will be measured.
The species, size and location aof the shrub layer will be mapped
on 10 by 10 meter squares. Five to 10 such quadrats will be used
for a reference site, depending on the variability of the site.
Standing crop, species composition, and estimated coaver will be
measured for the herb layer using S0 square—-foot plots.

Monitoring at the revegetation sites will be characterized
in a similar manner. However, care must be taken in the initial
vyears not to allow excessive foot traffic on the cut and fill
slopes. Treading breaks the crust formed on the saoil surface,
encouraging wind and water erosion. At first, only the shrub
layer will be characterized using 10 by 10 meter areas. ' This can
be done by observers standing on the upper and lower edges of
maost fill slopes. Herbaceous vegetation will be noted as to
species composition for each site, but intensive measurement is
not recommended initially because of the erosion hazard.

Monitoring will be carried out annually at the revegetation
sites. After the initial survey, the reference sites will be re-
surveyed every five years until project abandonment. Productivity
will be estimated Ffrom limited plant clipping, as feasible
without adversely affecting the progress of the revegetation
process,

Establishing_a_data base for revegetation efforts. Over two
dozen graded sites, several soil types and exposures, and a
number of experimental treatments will quickly become unwieldy to
track without a systematic means of recording and updating
information. A data base will be established, with the following
elements:

1) A site map showing each graded site at 1:200, and a master
site map showing each wellpad, by sectionj;

2) Oblique photographs of each pad, taken every two years;

3) A record of the “Yas-built" areas of disturbance for each
pad;

4) Information on slope, rill and gully erosion, and the
physical and chemical composition of the soils, as this
information is availables; |

S) Records of the date of pad construction, dates of any pad
maintenance as it relates to revegetation efforts; and

&) A record of the date and type of revegatation treatments.

The most important aspect of monitoring is the feedback loop
it provides for future planning. The relative success of various
methads can be used to achieve optimum revegetation strategies
for the future. As a result, the monitoring results will be
written up annually and attached to the annual revegetation plan.
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An evaluation of revegetation actions and monitoring results
will be conducted annually. Cal Energy will submit an updated
revegetation plan for NWC, BLM and CDFG approval. The most
useful time for a review would be in late summer or early fall,
when seedling germinaticn and establishment for the year is
known, and prior to treatments required during late October.
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APPENDIX I. SPECIFIC REVEGETATION ACTIONS FOR UNVEGETATED SITES .
Table I-A. Navy 1 operating area erocsion control and revegetation measures.

Site Conditions* Short- Long-term Test Measures
term
erocsion
control

Barley
seeding
(1bs/ac)

Surface

Facility
Navy 1 power Cut
plant Fill NW +
Fill disposal Fill N
Wellpad 78-6 Cut N - - Control for
Fill N - - 61-7,63-7
Wellpad £2-7 Cut SE - - Control for
Fill SE - - 54~7
Wellpad 54-7 Cut - - X
Fill + - - X
Wellpad 61-7 Cut
Fill
‘Wellpad 63-7 Cut
- Fill
Wellpad 71-7 Cut
Fill
Wellpad 73-7 Cut
Fill
Wellpad 75-7, Cut
76-7, 77-7, Fill
87-7, 15-8
Wellpad 78-7 Cut
Fill
Wellpad 11-8, Cut
and 31-8 Fill
Wellpad 41-8 cCut
Fill
Wellpad 47-8 Cut
Fill
New develop- Cut
ments Fill Test X

+ 1
1+

X
Control,
no treatment

|
U+ o+

A AR A A A A A A 4
1
|

- - Compare with
41-8,poor soil

R
+

+

|

| [}
I+ + 1

NI ZZZz0v0
1

*Present site conditions:
Exposure: N=north; S=south; E=east; W=west;
Test soils: "+" indicates physical and chemical testing to be done;
Ercsion: "-" indicates erosion hazard not significant; "+" indicates
maintenance may be required;
Natural revegetation: "+" indicates natural revegetation is evident;
.t indicates little or no natural revegetation.



Table I-B., Navy 2 wellfield and power plant erosion control arnd revegeta-
tion measures.

Site Conditions* Short- Long-term Test Measures
term (I
ercsion
a control e T
L+
- Barley
; ‘seeding
Facilicy ¥ {1bs/ac)
Wellpad 37-17 Cut NE - -
Fill NE - - 100
Wellpad 63-18 Cut S - -
Fill s - - 100 X
Wellpad O Cut S - - Centrol,
Fill s - - 100 pads P, 63-18
Wellpad P cut S + - -
Fill s - = 100
Wellpad U Cut S - -
(in progress) Fill. S - -
Wellpad R Cut N + _
'(in progress) Fill N 100
Wellpad Y cut S
(in progress) Fill S 100
Future devel- Cut
cpments Fill 100

*Present site conditions:
Evposure: N=north; S=south; E=east; W=west;
Test soils: "+" indicates physical and chemical testing to be dcne;
Ercsion: "-" indicates ercsion hazard not significant; "+" Indicates
maintenance may be required;
Natural revegetation: "+" indicates natural revegetation 1is evident;
W-" indicates little or no natural revegetation.



Table I-C. BIM 1 wellfield and power plant erosicn control and revegetation
measures.

Site Conditions* Short-

term.
o
control
Facility
Wellpad A Cut X Compare with
Fill X 23-19, 73-19

Wellpad 23-19 Cut X

(=C) Fill x b4
Wellpad 72-19 Cut X

(=D) Fill in 1989
Wellpad 72-19 Cut X

{=E) Fill X b4
Wellpad 46-19 Cut X

(=F) Fill b4
Wellpad 24-20 Cut X -

(=6) Fill in 1989 .
Wellpad P cut b4
(in progress) Fill . X
Wellpad Q cut
{in progress) Fill ¥ as feasible
Puture cevel- Cut X

cpments Fill 100 X Test 14 4

*Present site conditicns:
Exposure: N=north:; S=south: E=east; W=west;
Test soils: "+" indicates physical and chemical testing to be done;
Ercsion: "-" indicates erocsion hazard not significant; "+" indicates
maintenance may be required; ’
Natural revegetation: "+" indicates natural revegetation is evident;
"." indicates little or no natural revegetation.



17

AFPPENDIX II. DISCUSSION OF REVEGETATION PRACTICES

SITE PREPARATION

Within a given so0il type, slope is a determining factor for
the rate of soil erosion. Although runoff—-causad erosion can
occur on slopes as gentle as 20 percent (S:1) (Kay and Graves
1983a), soil erosion accelerates with increasing slope. Under
experimental rainfall conditions, Kay (1984) found that gravelly
sandy loam lost five times more so0il from 2:1 slopes than from
S:1 slopes. )

The loose soils and unconsolidated parent material at the
Coso site rapidly assume their angle of repase, probably about 30
percent, as can be seen from alluvium collecting at the bases of
cut slopes. The 1loase material is an ideal site for plant
establishment. Revegetation will take place more rapidly on less
steep slopes. Rill erosion is also less severe. The recommenda-
tion for future grading is to grade both cut and fill slopes at
2:1 or, preferably, 3:1 slopes whenever feasible. Determination
of acceptable slopes will be made-on a case-by-case basis.

Cross—-drains ar contour trenches on fill and cut slopes
reduce sheet erosion hazards and provide more favarable sites for
plant establishment while presenting little extra graded sur-
face. They reduce the flow and force of water moving downslope,
and increase infiltration (Kay and Graves 1983b). They are
especially useful in arid lands, and are recommended at this site
when feasible.

Surface__roughness and__aother final__grading__practices.
Burgess L. Kay, an authority on revegetation in the Mohave
Desert, believes that encouraging natural revegetation is the
most economical and effective approach in arid lands (Kay, pers
comm., October, 1987). Wind 1is a natural seed dispersal agent,
and a rough surface captures wind-blown seed. Eliminating the
final smoothing of graded surfaces encourages seed capture. For
slopes already smoothed, "trackwalking" will enhance the effects
of natural seedfall (CARCD 1986). Campacted surfaces no longer
in use should be ripped to a depth of 18 inches to relieve

compaction.

Conserving_surface _soil. To avoid possible confusion as to
whether topsoil (in the usual sense of a discernable surface
layer high in organics) actually exists in the Coso regian, the
term surface soil will be used to refer to the uppermost 4 inches

of soil.

An inexpensive source of local seed and beneficial micro-
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organisms is surface socil. When surface soil is conserved at the
onset of grading operatidns and spread on unvegetated areas, it
can be an effective means of encouraging natural revegetation
(Tom Dayak, CalTrans, pers. comm., October, 1987). Lack of
oxygen, too much or toco 1little moisture, high temperature or
prolonged storage brings loss of seed viability and a reduction
in microorganisms (Kay 1987). Spreading surface soil immediately
on a completed grade is least damaging to the living portion of
the soil. Dust control specifications require that only the
uppermost 2 inches of soil may be conserved during initial
grading, but it may be 'spread to greater depth, such as 4 inches.

Mulching. Mulch nearly always ‘shortens the time needed to

establish a suitable plant cover (Kay 1978). The benefits of
mulch in erocsion control and revegetation include: ‘

1) Mulch intercepts raindrops, reducing their erosional forces;

2) Some mulches also  intercept runoff. This reduces the
quantity of soil carried away;

3) Mulches with surface roughness, such as punched straw or
gravel, tend to catch and hold wind-carried soil and seed;

4) Many types aof mulches encourage water infiltration; and

S) Mulches tend to moderate soil temperatures and retain soil
moisture, both critical factors in the arid Mohave Desert.

Available mulching materials include: wood fiber, paper mulch,
straw mulch, gravel, hydromulch and chemical stabilizers (Kay and
Graves (1983b).

Straw is the recommended mulch material whenever it can be
applied (Clary 19833 Kay 1978; Kay and Graves 1983b). The
recommended method is punching in 2 to 4 tons/acre in two
applications (Bud Kay, pers. comm., Navember 1987, and Ken
Nelson, pers. comm., November 1987). The longest straw has the
maost stabilizing effect. Rice or other grain straw is better
than wild hay because fewer weed seeds are contained. Ta punch
in straw on very steep slopes, a roller must be raised and
lowered by a winch (Kay 1978).

In windy sites, straw and other mulches are at risk of
blowing away. Chemical stabilizers, or tackifiers, may be used
to hold straw in place. However, these are expensive, and are
effective only if the straw is well worked into the soil.
Another method is broadcast seeding barley or other domesticated
grain, which then grows and dies in place, forming a rooted
mulch. Since barley is non-persisting in the desert, it does not
compete with native species after the first year. The recommen-—
ded rate is 200-300 lbs/acre alone, or 100 lbs/acre in combina-
tion with shrub seed.

For troublesome sites, other types of mulches may be
considered. Gravel or rock mulches and jute netting or fiber-
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glass mats are highly effective in reducing erasion. While much
more expensive than straw mulch (Kay 1978), these alternatives
might be considered for small areas.

ADDING PLANT MATERIAL
Spreading_surface_soil

As indicated earlier, spreading conserved surface soil is a
cheap and complete means of re-introducing 1local seed and
microorganisms to newly graded slopes. Surface soil should be
spread to a minimum depth of 4 inches as scon as paossible after
removal from a graded site. It is preferable to move soil
between May and Decemher. I1f initial grading takes place between
January and April, most seedlings will be killed, but microorgan-
isms and dormant seed are still of value.

Direct seeding

Saeveral methods may be used for applying seed to soil.
Placing seed in, rather than on top of, the soil reduces preda-
tion by birds and rodents. Covering seeds by less than 1 cm (0.5
in) encourages maximum emergence (Kay and Graves 1983b)J. On
level ground, the rangeland drill is an ideal tool for appkying
and covering seed. .Rough or steep sites may be seeded by hand,
and the seed covered by simply dragging a chain behind a tractor
(Clary and Slayback 1984), hand-raking, or allowing the wind to
carry in soil to cover (Kay, pers. comm., December 1987).

Where some natural revegetation has already taken place, it
is undesirable to disturb the site with mechanical equipment,
risking additional erosion. In this case, spaot-seeding, a
procedure in which a small hole or trench is dug and a small
1977) . This method is advantageous in that it requires very
little se=d, and can be used any time after final site prepara-
tion has taken place.

Hydroseeding, a method in 'which seeds, wood fiber, water,
and fertilizer are sprayed onto bare ground, 1is generally
considered unsuitable for desert applications (Kay 1985; Packar
and Aldan 19783 Kay and Graves 1983ba; Clary and Slayback 1984).
This method deposits the seeds above ground level. Rainfall
followed by a dry spell will cause seeds tao germinate, then die
from lack of access to so0il moisture.

Although using container stock improves establishment and
initial rate of growth, the high cost makes it unfeasible to use
to any large extent at Coso. A 1977 feasibility study by
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Southern California Edison showed that replacing lost desert
shrubs with comparable density and species composition of
container stock would cost $29,000 per acre; in 1987 dollars,
this figure should be doubled, or $55,000 to $60,000 per acre
(Dan Pearson, SCE, pers. comm., November, 1987). This figure was
corroborated by an estimate that container stock presently costs
$4 to %12 per plant installed; and if planted on 3 foot centers,
the per-acre cost would be $20,000 to $58,000 (Ken Nelson,
pers. comm., November, 1987). ;

Two species, Joshua trees and creosote bush, both important
structural elements in the local vegetation, would benefit from
planting as container stock. Due to their high visual impact and
importance of Joshua trees to Mohave ground squirrels,
small—-scale planting of these species is recommended where
consistent with surrounding veqetation. This recommendation will
be addressed in future annual revegetation plans, as the focus in
1988-89 will be the first—time treatment of a large number of
wellpads.

Nurseries and seed suppliers specializing in native plants
carry a number of plant species indigenous to Coso. However,
. within—-species genetic variation from region to region may be
considerable. Custom collection of local seed is ideal.. It can
be arranged for any quantity of seed and virtually any species:
the unit cost decreases with the valume required. Seed can be
collected in quantity during productive seed years and stored
under controlled conditions, thus reducing cost. The seed
collector should report percent live seed.

If custom—collected seed is not available in the quantity
required, stocked seed can be used if it has criginated from the
Mohave Desert from comparable elevation sites.

In revegetation studies carried out near Little Lake, Clary
and Slayback (1984) found Atriplex polycarpa was highly success-

ful in direct-seeding trials; its success was attributed to its
relative unpalatability to jackrabbits. This species is the
principal invading species at Coso as well. "Marana’” fourwing
salthush and Eriogonum fasciculatum also performed well in

——— ——— . e s .

Larrea tridentata, and Oryzopsis hymenoides. No seeding-trial

e —— A o S ————

information is available on Lycium, except that Kay et al. (1977)

found that seed collection was difficult, but the seeds could be
germinated and grown. :

The choice of species in a seed mix should be determined by

B=20
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the revegetation aobjectives, as well as which species are likely
to perform well. Afriplex_ polycarpa should be prominent in the
seed mix, since it grows well on disturbed sites, is a major
component af surrounding vegetation, and may be aof value to the

Mohave ground squirrel. Joshua trees should be planted in spot

seedings experimentally. All other prominent shrub species
should be included in the s#seed mix 1if feasible, and their
performance evaluated. If eraosion contral is a persistent
problem, use of rabbitbrush (Chrysothamnus nauseosus) should be
considered, but it is not desirable. Rabbi tbrush comprises an

extremely minor part of the local flora and is quite successful
and persistent in seedings, thus it might occupy a disproportion-—
ate part of the revegetation area.

Grasses have exceptionally good ability to hold surfacse
#0il, and are widely used in erosion control. However, annual
grasses compete with shrub and forb seedlings and may diminish
the success of other effarts. A sparse stand aof non—-persisting
annual grass such as barley is recommended for erosion control
and mulch. 1f barley is used alone, it should be applied at
200-300 lbs/acre. If used in combination with native shrub seec
(recommendad application rate of 20 1lbs/acre or with spot
seeding), barley should be applied at 100 lbs/acre.

Direct seeding is most successful in late fall (October—No-
vember) (Kay and Graves 1983a). Seeding is best carried out
before winter rains but when risk of prolonged drought is
minimal. Seeding immediately following grading must be done at
any season, but it is preferable to da so during the dry months.
Rae-treatment may be required to achieve acceptable results.

FOLLOWUP CARE

The prevailing view on irrigation in the desert is that
while it may help in the short term, it is of little benefit in
the long run. Direct seedings are usually not irrigated. Most
authors agree that if the correct species are planted in the fal]
or early winter and there is normal rainfall afterward, there is
no benefit from irrigation (Kay and Graves 1983b).

Tyson (1984) explains the non-irrigation rationale as
follaws:

"“There is a widespread misconception that a native plant can
be planted on any site, irrigated temporarily, and then left
to - "natural forces", In practice, temporary irrigatior
commaonly produces a larger leaf area than without irriga-
tion.. If roots cannot absorb enough water to support the



leaves, the plant will decline or die. There is little or
no theoretical or practical justification for temporary
irrigation of long-lived vegetation".

Irrigation of revegetation sites is not recommended at this
time. In fact, watering for dust control must be taken into
account when planning seeding to avoid stimulating seeds at an
inappropriate season into germination, as they are likely to
perish when the watering ceases. The recommendation here is to
seed barley on fill slopes within 24 hours following the final
grading and watering. :

Fertilizer

Although fertilizer is usually applied with mulch to
compensate for nitrogen removed from the soil by decompasition
(Kay 1978), this process is very slow in the desert. However,
one study (Clary 1983) showed that fertilizing freeway cut slopes
in the desert speeded natural re-establishment of indigenous
vegetation. This treatment might be tested, since cost is
minimal.

Any revegetation effort is at the mercy of the weather.
.Plans ' should include a contingéncy for repeated seedings if
weather conditions preclude success (Kay and Graves 1983b).

Grazing by herbivores is the single greatest cause of
failure of seeded shrubs to survive (Kay and Graves 1983a).
Jackrabbits are a common culprit, although rodents also play a
role. Wire 'cages are essential to achieve reasonable success
with container stock, and may be helpful in direct seeding as
well. The wusual wire cage is 3 inches in diameter and 15 inches
high. Larger cages are recommended by some (Racin and Dayak
1986}, and perforated plastic cages are available which photodeg-—
rade in three to five vyears (Clary 1983). Since poison bait
programs or trapping are unacceptable methods of herbivore
control, the use of cages should be considered as protection
against rodents and jackrabbits.

Wire cages may accelerate establishment of important food
plants for the Mohave ground squirrel and help avoid repeated
seeding. Their utility will be highest when used selectively on
highly palatable species. They should be tested to determine
cost-effectiveness.

The wire cages described here are useless against livestock.
Until cattle and burraos can reliably be kept away, revegetation
efforts are at risk.
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3.2 HYDROLOGY AND WATER QUALITY

3.2 Hydrology and Water Quality

3.2.1 ENVIRONMENTAL SETTING
Overview

Project Area

The proposed project includes groundwater pumping from wells located in Rose Valley, which is
situated in the southeastern California desert. The project area is shown in Figure 1.1-1. The project
also includes installation of 9 miles of pipeline for delivery of the pumped groundwater to the Coso
geothermal field in the Coso Range, east of the Rose Valley.

The project area lies within an arid desert region that receives about 6 inches of precipitation per
year. Surface water is limited; however, the alluvial valley includes a groundwater aquifer that is
recharged from precipitation in various surrounding sources, including the Sierra Nevada Mountains.

This section of the EIR includes a description of the existing surface water and groundwater
resources and water quality in the project area and region. The geothermal resource on CLNAWS is
also described.

Methods

The assessment of surface water and groundwater hydrology and water quality presented in this
section is based on several previously prepared studies and reports, as well as studies performed
specifically for the proposed project.

Existing Reports and Studies. Many sources of information on local and regional hydrology and
geohydrology have been referenced and used in preparation of this hydrology section. The primary
sources include:

e The Hydrology of the Rose Valley and Little Lake Ranch, Inyo County, California (Bauer
2002). This report includes a detailed analysis of the hydrology of Little Lake, a perennial
lake with surrounding ponds, located about 9 miles south of the proposed project site. The
report includes research and results of survey work at the lake to characterize the
groundwater system in the area. Data and analysis pertaining to the understanding of the
hydrology of the groundwater systems in Rose Valley and in particular, Little Lake, have
been incorporated in this section of the EIR.

e Hydrogeologic and Hydrochemcial Framework of Indian Wells Valley, California: Evidence
for Interbasin Flow in the Southern Sierra Nevada (Williams 2004). This report describes
the geohydrologic characteristics of the Indian Wells Valley, which is directly south of the
Rose Valley. It also includes data on groundwater chemistry and chemical isotope
analysis for water flowing into Indian Wells Valley, including from the Rose Valley. Data on
chemical isotope sourcing for water in Little Lake are included in this report and were used
in the setting and analysis of this EIR section.

Consultants for the Coso Operating Company (COC) previously performed groundwater testing and
modeling for the proposed project. These studies have been reviewed and used as appropriate to
describe the setting and to analyze the project impacts. The reports on the previous groundwater
modeling efforts include:

e Results of Aquifer Tests, Hay Ranch Production Wells, Rose Valley, Coso Junction,
California (GeoTrans 2003). Pumping tests were conducted in 2003 by GeoTrans using
the two Hay Ranch production wells. The aquifer tests consisted of: 1) pumping the south
Hay Ranch well at a rate of approximately 2,006 gpm for 24 hours beginning on
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3.2 HYDROLOGY AND WATER QUALITY

September 10, 2003, followed by recovery monitoring for a period of 29 hours; and, 2)
pumping the north Hay Ranch well at a rate of approximately 2,040 gpm for 24 hours
beginning on September 13, 2003 followed by recovery monitoring for a period of
approximately 21 hours.

¢ Rose Valley Groundwater Model (Brown and Caldwell 2006). This report describes the
initial groundwater model prepared for the Hay Ranch project. The consulting firm Brown
and Caldwell was retained by COC to develop a groundwater flow model for the Rose
Valley groundwater basin. The model was based on data and interpretations from
previous studies and compilations of available geological, geophysical, and hydrological
data. The groundwater flow system was defined, flow components identified, and the
magnitude of each was estimated in this report. A conceptual water budget was then
established. Upon completion of the conceptual model, a three-dimensional numerical
groundwater flow model for the Rose Valley was developed using MODFLOW (McDonald
and Harbaugh 1988). The model was first calibrated by simulating the steady-state
groundwater system conditions in the Rose Valley and then used in a predictive mode to
assess the potential impact of the proposed project’s groundwater withdrawal on the Rose
Valley’s subsurface flow system.

The description and analysis of the geothermal resource and Coso Hot Springs are based on
several documents, including:

1) Coso Hot Springs Monitoring Report (Geologica 2004-2007)
2) Hydrological Analysis of the Coso Geothermal System: Technical Summary (ITSI 2007)
3) Geologic History of the Coso Geothermal System (Adams et al. June, 2000)

Additional Studies Performed for the Proposed Project. Additional studies were conducted to
analyze the project effects as a part of this EIR process, including:

1) A groundwater pumping test on the proposed water supply wells for the project to
supplement the data gathered during the pumping test performed in 2003 by GeoTrans

2) A recalibration of the Brown and Caldwell (2006) MODFLOW model
3) Testing and analysis of water isotope, chemistry, and drinking water quality

Several issues were identified with the performance and analysis of the 2003 pumping tests,
including the issue that only the two wells on the Hay Ranch property were monitored during the
pumping test, that the test duration was limited to 24 hours, and that the groundwater levels in the
Hay Ranch wells had not fully recovered to their pre-pumping levels from the testing of the south
well when the north well testing began. Review of the data collected in the testing of the south well
suggests that the aquifer continued to recover from the testing of the south well during the entire
duration of the testing of the north well. As a result, data from testing of the north well could not be
evaluated reliably using the graphical methods presented in the GeoTrans (2003) report.

To address these deficiencies, a long term pumping test was performed and analyzed for this EIR in
order to:

1) Produce additional data that allowed better definition of the existing groundwater reservoir
and better calibration of the numerical model;

2) Provide a basis for more defensible forecasts of long term aquifer behavior using the
numerical model (better impact analysis); and

3) Provide data to use in the numerical model to develop monitoring and mitigation measures
such as “trigger levels” and monitoring locations.

The pumping test was performed over a period of 20 days from November 17, 2007 to December 6,
2007. The pumping test report is included in Appendix C1. The test included installing a temporary
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pump in the existing Hay Ranch south well, pumping groundwater at a rate of approximately 2,000
gallons per minute for a period of 14 days, and monitoring groundwater levels at various locations
throughout Rose Valley for 20 days. The groundwater level monitoring program consisted of a
combination of long term and short term monitoring conducted before, during, and after the pumping
test, depending on well access and operational constraints. COC utilized existing agriculture and
drinking water supply wells owned by various parties, including COC, for pumping test monitoring.
No new wells were constructed for the test. The locations of the monitoring wells and the results of
the test are presented in Appendix C1.

Results of the pumping tests were then used to recalibrate the Brown and Caldwell (2006)
MODFLOW groundwater flow model to:

o Evaluate groundwater conditions;
e Analyze the potential impacts to groundwater resources in Rose Valley; and

o Define mitigation measures to reduce potentially significant effects of the construction and
operation of the proposed COC Hay Ranch project.

The model recalibration process and application of the model to impact analysis are described in
Appendix C2.

In addition to compiling and integrating available water chemistry and isotope data from Rose Valley
waters into a database, six water samples were collected and analyzed to help understand the
groundwater flow system. Samples from the Hay Ranch south well, Coso Junction #2 well, Davis
Spring at Portuguese Bench, Little Lake north well, and Coso Spring were analyzed for stable
isotopes of oxygen and hydrogen in water (oxygen-18 and deuterium) at Isotech Laboratories.
Chloride, boron and total dissolved solids were analyzed at Zalco Laboratories. One sample from the
Hay Ranch south well was collected by COC and analyzed for drinking water standard analytes
(inorganic and general chemical) at Zalco Laboratories.

Climate and Physiography

Rose Valley is a long, narrow valley located on the eastern flank of the Sierra Nevada Mountains in
Inyo County, California. The ground surface of the valley floor slopes gently to the south at a rate of
30 to 35 feet per mile. The alluvial portion of the groundwater basin is approximately 16 miles long
from the southern end of the Haiwee Reservoir to just south of Little Lake and has a maximum width
of approximately 6 miles at its widest point. Rose Valley is topographically separated from the
Owens Valley (north of Rose Valley) by Dunmovin Hill, a topographic high that is composed of a
massive landslide or series of debris flow deposits that originated from the Sierra Nevada range to
the west (Bauer 2002). Rose Valley is separated from the Indian Wells Valley (south of Rose Valley)
by a topographic high formed by a combination of granitic rocks and volcanic flows, and by the Little
Lake Gap, which is an approximately 1,000 feet wide water-carved canyon incised within the
volcanic bedrock (Bauer 2002). Figure 3.2-1 shows the physiographic features of the project area.

The average annual precipitation in Rose Valley ranges from 5 to 7 inches, while the area’s open
potential water evaporation rate has been estimated to be up to 65 to 80 inches per year (CWRCB
1993, Bauer, 2002). Evapotranspiration rates for soil and plants in the area are likely lower, based
on investigations conducted in Owens Valley (Steinwand et al. 2006). Surface water bodies in the
Rose Valley area consist of perennial springs sustained by groundwater flow, ephemeral streams
and washes that mainly flow in the winter, and manmade lakes and reservoirs.

Surface Water

Surface water features of interest are shown on Figure 3.2-1. The principal surface water bodies in
Rose Valley include:
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e South Haiwee Reservoir
e Several springs
o Little Lake and its associated springs, wetlands and ponds

Haiwee Reservoir

South Haiwee Reservoir is located at the north end of Rose Valley approximately 4 miles north of
Hay Ranch (shown in Figure 3.2-1). The Los Angeles Department of Water and Power (LADWP)
owns and operates Haiwee Reservoir as part of the Los Angeles Aqueduct system, which supplies
drinking water to the Los Angeles area.

The crest of south Haiwee Dam is located at approximately 3,766 feet above mean sea level (amsl).
Because of seismic stability concerns, the water level in the reservoir is currently limited to a
maximum elevation 3,742 feet amsl. The water level in the reservoir typically rises during the winter
rainy season. During a month-long period that included the Hay Ranch pumping test described in
Appendix C1, the water level in the reservoir rose approximately 4 feet, from approximately 3,722
feet on November 1 to 3,726 feet on December 5, 2007.

Springs
Several springs are located in Rose Valley, including (Bauer 2002):

e Rose Spring located near Haiwee Reservoir
e Tunawee Canyon Spring

e Davis Spring located at Portuguese Bench
e Little Lake Fault Spring

e Coso Spring

Rose Spring is located approximately 2 miles south and west of the South Haiwee Reservoir. The
spring is located at an elevation of approximately 3,600 feet amsl. Rose Spring is located on an
east-facing slope above a wash. A concrete storage structure lies below the spring. Water pipes
from the spring once fed the storage structure, but the piping system is no longer functional. No
surface water was present during a biological reconnaissance survey conducted on April 5, 2008.

Tunawee Canyon Spring is located in Tunawee Canyon approximately 4 miles west and north of
Coso Junction at an approximate elevation of 5,200 feet amsl. Several springs are identified in the
upper reaches of Tunawee Canyon on the USGS topographic map of the area. The spring is likely
sustained by high elevation precipitation infiltration in the Sierra Nevada Mountains to the west. No
information regarding discharge rates from the spring was identified.

The Davis spring is located on the Davis Ranch, approximately 2 miles southwest of the Hay Ranch
property. The Davis spring is located on the west-central side of Rose Valley at Portuguese Bench at
an elevation of approximately 3,870 feet amsl. The groundwater discharge rate from the Davis
spring, referred to as the Davis siphon well in Appendix C1, was measured during the
November/December 2007 pumping test and ranged from 4.2 to 4.5 gallons per minute (gpm), or
approximately 7 acre-feet/yr.

The Davis spring discharge is located more than 600 feet higher than the groundwater table in the
Rose Valley aquifer east of the Davis property at Coso Junction. Spring flow is sustained by high
elevation precipitation infiltration in the Sierra Nevada Mountains west of the Davis property.
Monitoring of the spring discharge rate during the 2007 pumping test did not provide any evidence of
impacts from pumping at Hay Ranch, based on spring flow measurements made at the time.
Discharge from the spring that is not used on the Davis property infiltrates back into the ground and
percolates downward to recharge the alluvial aquifer.
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The Little Lake Fault Spring and Coso Spring are located at the south end of Rose Valley. Little Lake
Fault Spring is located on the west side of Highway 395, approximately 1 mile south of Little Lake.
Coso Spring is located on the east side of Highway 395, on the Little Lake Ranch property,
approximately 0.25 miles south of Little Lake. No data have been identified regarding the
groundwater discharge rate from the Little Lake Fault Spring. The Little Lake Fault Spring and Coso
Spring are discussed further under the heading “Little Lake.”

Little Lake

Overview of Little Lake Surface Water Features. Little Lake is a man-made perennial lake located
at the south end of Rose Valley approximately 9 miles south of the Hay Ranch property (Figures 3.2-
1 and 3.2-2). Little Lake is located entirely within the Little Lake Ranch, which is a 1,200 acre
privately-owned recreational preserve owned and managed by Little Lake Ranch, Inc.

A habitat restoration and improvement plan for Little Lake was prepared and approved on October
14, 2000. The plan included several wetland enhancement plans. A copy of the plan and the
associated Mitigated Negative Declaration are included in Appendix E of this EIR.

The wetlands, riparian zone (interface between land and surface water), and open water habitat on
the property currently include the 90-acre Little Lake, two perennial ponds (P-1 and P-2 on Figure
3.2-2), several other ponds that reportedly contain water intermittently, and adjacent wetland habitat.
Little Lake is reportedly 3 to 5 feet deep; the depths of the other ponds are unknown. The
configuration of ponds, springs, and wells at the Little Lake property are shown in Figure 3.2-2.

Little Lake and the surrounding wetland areas and ponds are fed by a combination of groundwater,
submerged springs, and surface springs. At the southern end of Rose Valley, groundwater flow
through the Little Lake Gap is constrained by bedrock on the east and west and an apparent
subsurface bedrock rise below. The ground surface in the area slopes gently to the south between
the northern property line and Little Lake, then more steeply south of Little Lake. As a result of the
combination of south-sloping ground surface and bedrock barriers to lateral or vertical groundwater
flow, groundwater in this area discharges to the surface. Some wetlands occur here naturally;
however, the system is now manipulated for maintenance of the lake for recreational purposes and
habitat enhancement efforts.

The only groundwater level data identified for the Little Lake Ranch property, collected in 1997 and
1998 (Bauer 2002), indicated that the groundwater elevation at the north end of the lake was
approximately 3 feet higher than the lake level and that the lake gains water from the aquifer.
Overflow from the Little Lake weir at the south end of the lake is conveyed to Upper Little Lake Pond
(P-1) through an open channel.

Groundwater discharging from the Coso Spring, located approximately 0.25 miles south of Little
Lake, also flows into Upper Little Lake Pond (P-1). A siphon well located south of Little Lake (below
the elevation of Little Lake and Coso Spring) brings additional groundwater to the surface where it is
piped to Lower Little Lake Pond (P-2). The discharge from both ponds flows through an open
channel to the south where it is used to fill additional ponds when flow is adequate. No surface water
flows off the Little Lake Ranch property (ULLR 2000).

The siphon well consists of a short vertical well screen and a 12-inch diameter discharge pipe. As
long as the discharge pipe is full of water (“primed”), the pipe suctions groundwater from the vertical
well screen. Little Lake Ranch staff can raise or lower the weir on Little Lake to control the discharge
rate when the lake level is high enough to sustain discharge. Water usually does not flow from the
lake in the summer and early fall months. There is no provision to manipulate the discharge rate
from Coso Spring or the siphon well; both flow in accord with prevailing groundwater conditions. The
flow rates of these features are not monitored and the elevations and locations of surface water
features at Little Lake have not been surveyed.
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Relationship Between Groundwater Elevation, Lake Level, and Discharge Rate. Monitoring
data collected by Bauer (2002) for a 14-month period between January 6, 1997 and March 21, 1998
provides some insight into the hydrologic system operating at Little Lake. These data are
summarized in Table 3.2-1 and schematically illustrated on Figure 3.2-3. Bauer (2002) observed that
the groundwater elevation in a monitoring well immediately north of Little Lake (now known as the
Little Lake North Dock well) was consistently 3 feet higher than the lake level (see Figure 3.2-3)
indicating that the lake gained water from the aquifer throughout the year (Bauer 2002). This
elevation difference is maintained by a combination of evaporation from the lake surface, which
removes water from the system, and discharge over the weir, which allows the water to flow south to
lower elevation ponds on the property (otherwise the lake would equilibrate at the same level as the
aquifer). As a result of habitat restoration efforts by Little Lake Ranch, some features, such as the
configuration of the Little Lake weir, may differ from those observed by Bauer in 1997/1998.

As illustrated on Figure 3.2-4, groundwater level monitoring conducted by COC indicates that
groundwater elevations have risen by approximately 2 feet in the last five years (since 2003)
throughout the northern part of Rose Valley. The impact of the rising groundwater table on lake
levels and discharge rates has not been documented but higher lake levels and higher discharge
rates are likely.

Groundwater

Hydrostratigraphic Units

Hydrostratigraphic units are the geologic formations in which groundwater flows. The principal
hydrostratigraphic units that comprise the Rose Valley aquifer are recent alluvial deposits and the
Coso Lake Bed and Coso Sand Members of the Coso Formation. Older bedrock has much lower
permeability and greatly impedes or excludes groundwater flow.

Groundwater Occurrence and Flow

The groundwater table in the Rose Valley project area ranges from 140 to 240 feet below ground
surface (bgs) in the northern and central parts of Rose Valley to approximately 40 feet bgs at the
northern end of the Little Lake Ranch property, near the southern end of the valley. A groundwater
elevation contour map of Rose Valley, developed from depth to water measurements made on
November 19, 2007, is presented on Figure 3.2-4 and tabulated in Table 3.2-2.

Groundwater generally flows to the southwest in the valley as evidenced during the pumping test
conducted in November 2007. With one exception, the November 2007 monitoring results were
consistent with observations reported by Bauer (2002) for data collected in 1998 for valley
groundwater. Water level measurements in Navy well 18-28, located in southeastern Rose Valley
(Figure 3.2-5), indicated that the groundwater elevation in this area was approximately 10 feet higher
than expected. This well was not available for monitoring during previous investigations. The higher
groundwater elevation is believed to be the result of impeded groundwater flow through the volcanic
deposits south of the Red Hill cinder cone, towards Little Lake, and/or groundwater inflow from the
Coso Basin to the northeast.

Because the ground surface slopes more steeply to the south of Rose Valley than the groundwater
table, the groundwater table surfaces from springs beneath Little Lake, sustaining the lake and the
surface water discharge across the Little Lake weir. Additional groundwater discharges from Coso

Spring and the Little Lake Ranch siphon well as the ground surface dips more steeply to the south,
south of Little Lake.
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Table 3.2-1: Rose Valley EIR -Summary of Bauer (2002) Stream and Spring Flow Measurements

Coso Spring 10/28/96 1,311
South Culvert (1) 10/28/96 318
Coso Spring 2/2/97 1,382
Little Lake Weir 2/2/97 1,299
North Culvert (2) 2/2/97 3,924
South Culvert 22197 515
Coso Spring 5/14/97 1,451
Little Lake Weir 5/14/97 312
North Culvert 5/14/97 2,043
South Culvert 5/14/97 583
Little Lake Weir 6/2/97 166
North Culvert 6/2/97 2,646
South Culvert 6/2/97 676
Coso Spring 7111/97 1,976
Little Lake Weir 7111/97 0
North Culvert 7/11/97 885
South Culvert 7/11/97 428
Coso Spring 10/1/97 1,949
Little Lake Weir 10/1/97 217
North Culvert 10/1/97 2,384
South Culvert 10/1/97 627
Coso Spring 2/7/98 1,222
Little Lake Weir 2/7/98 1,746
North Culvert 2/7/98 5,357
South Culvert 2/7/98 1,866
Coso Spring 3/25/98 874
Little Lake Weir 3/25/98 887
North Culvert 3/25/98 3,439
South Culvert 3/25/98 917
NOTES:
(1) Most southerly surface water flow on the property.
(2) Flow rate in ditch discharging from lower Little Lake pond (P-2); should contain combined flow from Little Lake Weir,
Coso Spring, and Siphon well.
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Figure 3.2-3: Flow and Water Level Measurements at Little Lake
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Figure 3.2-4: Groundwater Elevation Hydrographs
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Figure 3.2-4 (Continued): Groundwater Elevation Hydrographs
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Figure 3.2-4 (Continued): Groundwater Elevation Hydrographs
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Table 3.2-2: Rose Valley EIR November 2007 Groundwater Elevation Data

LADWP V816 3,5615.35 80.15 3,435.20
LADWP V817 3,5611.86 78.86 3,433.00
Cal-Pumice 3,506.38 240.38 3,266.00
Hay Ranch North 3,436.78 191.78 3,245.00
Hay Ranch South 3,420.25 179.35 3,240.90
Coso Junction Store #1 3,372.10 142.80 3,229.30
Coso Ranch North 3,402.72 170.02 3,232.70
G-36 3,379.85 180.25 3,199.60
Lego 3,422.81 222.31 3,200.50
18-28 GTH 3,362.62 174.42 3,188.20
Little Lake Ranch North 3,199.15 40.20 3,158.95
NOTE: Elevation survey to NGVD 1929 by Triad/Holme Associates (2007).

Long term groundwater level monitoring data collected by COC beginning in September 2001 are
tabulated in Appendix C2, Table C2-2. Long term monitoring well locations are shown on Figure 3.2-
5. Groundwater elevation hydrographs developed from the monitoring data presented in Appendix
C2 are shown on Figure 3.2-4.

Long term groundwater level monitoring conducted by COC indicates that groundwater levels have
generally risen 1 to 2 feet throughout Rose Valley over the last 5 years (see Figure 3.2-4). This is
most likely a response to increased precipitation recharge in the mountains in the last few years.
There was no significant change in groundwater extraction in Rose Valley or identified groundwater
recharge other than precipitation infiltration at higher elevations. An approximately 1 foot rise in
water level was observed in the Cal-Pumice well north of the Hay Ranch property,1.5 foot rises were
observed in Lego and G-36 wells on Navy property 7 miles southeast of Hay Ranch, and 2 foot rises
were observed in the Hay Ranch wells.

Groundwater elevations in wells at the northern end of Rose Valley may be influenced by
groundwater conditions outside Rose Valley (i.e., by variations in groundwater inflow from Owens
Valley or variations in seepage rates from the Haiwee Reservoirs). Groundwater levels in the
LADWP wells (V816 and V817) fell from 2002 to mid-2005, rose from mid-2005 until the spring of
2007, and subsequently began falling again. Groundwater levels in the LADWP wells were more
variable than in any other wells in the valley. The groundwater levels in the LADWP wells are
approximately 170 feet higher than groundwater levels in the closest monitored well, Cal-Pumice,
suggesting a surface water flow component or input from a groundwater basin at a different
groundwater elevation potential (i.e., Owens Valley). A comparison of water level data tabulated for
the Haiwee South Reservoir (LADWP 2008), 2 miles north of the LADWP wells, to groundwater
levels in the LADWP wells indicated no apparent correlation between water levels in the reservoir
and groundwater levels between November and December 2007. No groundwater level monitoring
data were identified for wells located at the southern end of Owens Valley near the Haiwee
Reservoir to evaluate inflow from this source.
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Aquifer Properties

The transmissivity (ability to transmit water through the entire thickness of aquifer) of the upper
portion of the alluvial deposits in Rose Valley was previously estimated to range from 9,000 to
69,800 gallons per day/foot (gpd/ft) or 1,200 to 9,330 ft?/day, based on data presented in the
hydrology technical report prepared as part of the BLM Coso Geothermal Leasing EIS (Rockwell
International 1980). Based on 24-hour pumping tests conducted in the Hay Ranch wells, GeoTrans
(2003) concluded that the transmissivity of the Rose Valley aquifer near Hay Ranch was
approximately 10,000 ft¥day and estimated that the hydraulic conductivity (transmissivity divided by
the aquifer thickness) was approximately 20 ft/day. GeoTrans concluded that they had insufficient
data to estimate aquifer storage properties.

Based on the long-term pumping test conducted in the Hay Ranch south well and monitoring results,
the best estimate of the transmissivity and horizontal hydraulic conductivity of the aquifer are
approximately 14,750 ft?/day and 24 ft/day, respectively (see Appendix C1). Vertical hydraulic
conductivity was estimated to be 0.01 ft/day and the aquifer storage coefficient was estimated to be
0.001 in the recent alluvial deposits.

Groundwater Flow Components and Water Budget

The data available indicate that the Rose Valley groundwater system is mainly recharged by
mountain front recharge derived from precipitation and snowmelt that falls at higher elevations in the
Sierra Nevada Front Range. Some precipitation recharge likely occurs from the Coso Range on the
eastern side of the valley but was conservatively neglected for the modeling effort described in
Appendix C2. Based on proportions of chloride in groundwater in southeastern Rose Valley
compared to groundwater in the Coso basin to the east, as much as 250 acre-ft/yr of groundwater
may enter southeastern Rose Valley as groundwater inflow from the Coso Basin. This flow was
conservatively neglected in modeling analysis. Leakage from the LADPW aqueducts that traverse
Rose Valley was assumed to be a negligible component of total groundwater inflow to the basin.

The principal groundwater outflow components currently consist of groundwater underflow and
discharges to surface water in the Indian Wells Valley to the south and evapotranspiration from Little
Lake and wetland vegetation on the Little Lake Ranch property. Essentially all of the precipitation
falling on Rose Valley is assumed to be lost to evapotranspiration based on data from nearby Owens
Valley (Danskin 1998); however, because the groundwater table is located 40 or more feet below
ground surface over all but the southern tip of the valley, evapotranspiration does not factor into the
groundwater budget except on the Little Lake Ranch property. Inflow and outflow components of the
groundwater budget for Rose Valley are discussed in more detail below.

Rose Valley Groundwater Inflow Components. Principal inflow components to Rose Valley
consist of Sierran mountain front recharge, groundwater inflow from Owens Valley to the north,
and/or outseepage from Haiwee Reservoir.

Mountain Front Recharge. Precipitation in the Sierra Nevada range west of Rose Valley is the
principal source of groundwater recharge to the Rose Valley basin. Due to the rain shadow effect
caused by the Sierra Nevada Range, the precipitation rate in the Coso Range on the east side of
Rose Valley is low. It was conservatively assumed that evapotranspiration exceeded potential
precipitation recharge throughout Rose Valley and the Coso Range, yielding no recharge in Rose
Valley. Methodologies to directly measure mountain front recharge are poorly defined; typically
groundwater recharge from precipitation is estimated as a percentage of total recharge.

Brown and Caldwell (2006) concluded that precipitation rates in the Rose Valley area range from
about 6 inches per year (in/yr) on the valley floor to up to 20 in/yr at the crest of the Sierra Nevada
range, and that only precipitation falling at elevations above 4,500 ft results in groundwater recharge.
Brown and Caldwell (2006) estimated that the total precipitation volume that could potentially
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recharge the Rose Valley groundwater basin was approximately 42,000 acre-ft/yr. For the purposes
of the initial evaluation of potential impacts of groundwater development at Hay Ranch, they further
assumed that only 10% (4,200 acre-feet/year) of the potential mountain front precipitation recharge
actually reaches Rose Valley. The mountain front precipitation recharge rate as assumed for the
Brown and Caldwell groundwater flow model yielded reasonable calibration results in the steady
state model; therefore, a recharge rate of 4,200 acre-ft/yr was also used in the revised numerical
model developed for this EIR. The recharge was assigned to selected nodes on the western
boundary of the model, primarily along the trace of ephemeral streams (see Appendix C2).

Groundwater Inflow/Seepage from the North. Weiss (1979) estimated seepage losses from the
Haiwee Reservoir to be on the order of 600 acre-ft/yr. Previous investigations (Bauer 2002; Brown
and Caldwell 2006) and the review of groundwater elevation contour patterns in the north end of
Rose Valley indicate that groundwater inflow from southern Owens Valley and/or seepage losses
from the south Haiwee Reservoir recharge the Rose Valley groundwater basin at the north end of
the valley. Using a steady-state numerical groundwater flow model of the Rose Valley groundwater
basin, Brown and Caldwell (2006) estimated the groundwater influx from the north to be
approximately 788 acre-ft/yr, which is similar to the estimate in Weiss (1979). Recalibration of the
numerical groundwater flow model for this study indicated a slightly higher groundwater inflow rate
from the north (Owens Valley/Haiwee Reservoir) of 898 acre-ft/yr.

Groundwater Outflow Components. Principal groundwater outflow components from Rose Valley
consist of discharge to Indian Wells Valley in the Little Lake area and an area in the southeastern
part of the valley, east of Red Hill, and evapotranspiration in the Little Lake area. Limited
groundwater extraction was identified in Rose Valley.

Groundwater Discharge from Southeastern Rose Valley. Brown and Caldwell (2006) estimated
that approximately 2,050 acre-ft/yr of groundwater discharges from Rose Valley in the southeastern
part of the valley (southeast of Navy well 18-28) as underflow to Indian Wells Valley. Williams (2004)
concluded that existing estimates of recharge to the Indian Wells Valley significantly underestimated
interbasin transfers and referenced an estimate of groundwater underflow from Rose Valley to Indian
Wells Valley of 10,000 acre-ft/yr developed by Thompson (1929). Recalibration of the numerical
groundwater flow model for Rose Valley indicated an underflow rate from Rose Valley to Indian
Wells Valley in this area of 850 acre-ft/yr. This rate is less than half the value of 2,050 acre-ft/yr
assigned to this term in the earlier Brown and Caldwell (2006) numerical modeling analysis. This
difference is discussed in the model calibration section of Appendix C2.

Groundwater Discharge at Little Lake. Water is removed from the Rose Valley aquifer by several
processes. These include:

o Evaporation from the surface of Little Lake and surrounding ponds
e Transpiration from plants on the Little Lake property
e Groundwater discharge to Indian Wells Valley

Bauer (2002) estimated that evaporation from the Little Lake water surface consumes approximately
500 acre-ft/yr based on a lake surface area of 75 acres and a potential evaporation rate of 80
inches/yr. As discussed in Section 3.4, plant communities and habitat identified on the Little Lake
Ranch property were described as alkali desert (saltbush scrub), palustrine (pond) and lacustrine
(lake) wetlands, and riparian (creek) habitat. Beginning in 2000, Little Lake Ranch, Inc., conducted
various projects intended to create 90 acres of open waters, 10 acres of palustrine emergent
wetlands, about 6 acres of palustrine/riparian habitat (1.6 mile long creek corridor), an additional 220
acres of wetland and upland habitat, and 1 acre of wetland and associated upland habitat (ULLR
2000).
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As a result of shallow groundwater in this area and the information presented above, it is estimated
that about 300 acres of the 1,200 acre Little Lake Ranch property hosts various species of plants.
Studies summarized in the USGS Water-Supply Paper for Owens Valley (Danskin 1998) concluded
that wetland plant species in the desert climate prevalent in Owens (and Rose Valley) transpire
between 20 and 36 inches/yr. Using an average evapotranspiration value of 28 inches/yr over the
300 acres yields an estimated 700 acre-ft/yr for transpiration processes (in addition to 500 acre-ft/yr
assumed for surface water evaporation from Little Lake). The estimation of evapotranspiration is
likely an overestimate because not all 300 acres includes plants with wetland evapotranspiration
rates.

The combined total of measured lake, spring, and groundwater discharges and estimated
evapotranspiration losses in the Little Lake Ranch area was approximately 4,200 acre-ft/yr. All of the
groundwater discharged through the entire saturated thickness of aquifer in the Little Lake area that
is not evaporated or transpired by plants infiltrates back into the ground on the property
(approximately 3,000 acre-ft/yr) and continues as groundwater underflow to Indian Wells Valley. This
is slightly lower than the value of 3,300 acre-ft/yr estimated by Williams (2004) for interbasin transfer
from Rose Valley to Indian Wells Valley, but does not include the groundwater underflow component
from the southeastern Rose Valley discussed in the previous section.

Existing Extraction Wells. Groundwater production from wells in Rose Valley is currently
approximated at 50 acre-ft/yr. No significant agricultural irrigation has occurred in the valley since the
Hay Ranch alfalfa growing operation ceased. As many as 30 domestic wells are believed to extract
relatively small quantities of groundwater for domestic uses and small scale irrigation in the
Dunmovin area. This pumpage is not represented in the groundwater flow model because it is
believed to amount to less than 10 acre-ft/yr. The LADWP, Cal-Pumice, and Hay Ranch wells are
not being pumped and are not known to have been used in the last five years. The Coso Ranch
south well, southern Coso Junction store well (Coso Junction #2), and the CalTrans well at Coso
Junction are regularly used for businesses in the area. The Coso Ranch north well and northern
Coso Junction store well (Coso Junction #1) are not being used at present. Cal-Pumice reportedly
takes 5 to 10 truckloads (15,000-30,000 gallons) of water a day during the week from the Coso
Ranch south well, which was set in the model as a continuous withdrawal of 17 acre-ft/yr (or roughly
10 gpm). The Coso Junction Store well supplies the general store and COC offices in Coso Junction
and was also represented as a continuous withdrawal of 17 acre-ft/yr. Extraction from the CalTrans
well was assumed to be negligible. At the southern end of Rose Valley, the Red Hill well on Cinder
Road is believed to be used for supplying water for the cinder pit at Red Hill. The volume of water
needed for this operation is estimated to be 2 to 4 truckloads (approximately 5,000 to 10,000
gallons) per day, based on anecdotal information. Wells on the Navy property in Rose Valley
including the Lego well, well G-36, and well 18-28, are not being pumped. Water wells on the Little
Lake Ranch property were discussed in the previous section.

Groundwater Budget

The groundwater elevation monitoring data shows a general rise in water levels that suggests that
groundwater inflows (sources) have equaled or slightly exceeded groundwater outflows from the
Rose Valley groundwater basin in the past five years. Assuming that groundwater inflows equal
outflows (i.e., steady state conditions prevail) is a conservative approach that underestimates the
amount of available groundwater. The resulting Rose Valley groundwater budget was evaluated
under this conservative assumption, using a numerical model (refer to Appendix C2) as shown in
Table 3.2-3.
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Table 3.2-3: Rose Valley Conceptual Groundwater Budget

Groundwater Inflow

Mountain Front Recharge from west 4,191 Well 4,194 Well
Groundwater Underflow from the 788 Constant Head 898 Constant Head
North

Total Inflow 4,979 5,092

Groundwater Outflow

Existing extraction wells 0 - 50 Well

Groundwater underflow to Indian 2,050 General Head 842 General Head
Wells Valley exiting from
southeastern Rose Valley

Evaporation from Little Lake and 500 Evapotranspiration 700 Evapotranspiration
Evapotranspiration from adjacent
Palustrine wetland plants

Phreatophyte plant transpiration on 0 -- 500 -
Little Lake Ranch property south of
Little Lake (outside model grid)

Groundwater Discharge through Little 2,429 Drain 3,000 General Head
Lake Gap to Indian Wells Valley

Total Outflow 4,979 5,092

*Conceptual budget, simulated budget components were adjusted during model calibration process.

Water Quality

The chemistry of waters found in Rose Valley watershed varies widely reflecting the multiple types of
waters within the hydrological system of semi-arid western US environments. The water chemistries
are influenced by the interaction between groundwater and rock along the hydrological flow paths
with the addition of a geothermal brine component. Recharge waters from drainage of the mountains
surrounding Rose Valley have lower dissolved solids than the valley’s groundwater, which typically is
higher in dissolved solids reflecting longer transit times and a greater degree of water-rock
interaction. Surface waters can be even higher in dissolved solids where it is impacted by
evaporation (Guler 2002). Outflow of saline geothermal brines from the Coso geothermal system to
the east may also provide a component of flow to the Rose Valley hydrological system.

Total dissolved solids (TDS) range from very low to a few hundred milligrams per liter (mg/L) in
surface streams draining the Sierras to the west or in springs of the Coso-Argus Range to the east to
several thousand mg/L in geothermal brines in the Coso Geothermal Wellfield to the east.
Groundwater in the northern Rose Valley near Hay Ranch is characterized by TDS between 800 and
900 mg/L whereas groundwater in the southern Rose Valley is characterized by TDS from 500 to
700 mg/L. At Little Lake the water is slightly brackish with TDS from 1,500-2,500 mg/L. The TDS
levels throughout the Rose Valley are shown in Figure 3.2-6.
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Chemical analysis of water samples collected in the Rose Valley and vicinity indicates that there are
several distinct water types (refer to Appendix C4). Sierran waters (and minor amounts of water from
the Coso Range) recharge the area (Guler 2002 and Williams 2004). There also appears to be a
small inflow of subterranean discharge from the Coso Geothermal System. The chemistry and
isotopic signatures of the other types of water suggest that the Rose Valley hydrological system
contains waters that have followed different and sometimes complex pathways from their mountain
sources to points of discharge.

Guler (2002) and Williams (2004) compiled an extensive database of chemical analyses of waters
within the area to evaluate and characterize water quality. They grouped the waters within the area
into several water types:

e Sierran: springs and streams that drain the Sierras; calcium (Ca)- (sodium, Na)-
bicarbonate (HCO;); average TDS=200 mg/L

e Indian Wells Rose Valley: springs, streams and shallow groundwater in basins along the
eastern side of the Sierra; Na-Ca-HCO;-(sulfate, SO,); average TDS=700 mg/L

e Coso-Argus Group: surface and spring samples from the Coso and Argus Ranges; Ca-
HCO; - average TDS=500 mg/L

o Little Lake Group: Samples from Little Lake and surrounding springs; Na-(Mg)-HCO;-Cl;
average TDS=1200 mg/L

e Geothermal Brine: from deep (500-3000m Coso geothermal reservoir); Na-Cl;
TDS=~10,000 mg/L

A review of chemical and isotopic analysis of water samples from Rose Valley suggests that Sierran,
Indian Wells-Rose Valley (IWRV), Little Lake (LL), and possibly a component of geothermal brine
types are present in Rose Valley groundwater. Within the IWRV type, Portuguese Bench, Coso
Junction, and Hay Ranch waters are clearly distinguished from each other and from Little Lake and
geothermal waters, particularly in the conservative element of chloride. Little Lake waters,
represented by the LL Ranch House Well, LL (an average of surface waters), and the Coso Spring
are clearly distinguished from other Rose Valley groundwaters by higher concentrations of all
constituents except Ca and Mg. The only exception is the geothermal-influenced Lego and 18-
28GTH wells. Williams (2004) suggests that elevated Na relative to Ca, Mg, and Cl, as well as boron
(B) and lithium (Li), indicate a geothermal component in Little Lake waters. However, the elevated
chloride in Little Lake waters may also be a result of evaporation (concentration) of waters from
nearby Sierran recharge from the west (as represented by Little Lake Canyon Spring) combined with
groundwater flow down the valley (represented by Little Lake north well water).

Chemical Analyses and Water Types

Hay Ranch groundwater appears to be a more concentrated version of Haiwee Reservoir water. The
dominance of sulfate in waters in the northern part of Rose Valley (Hay Ranch and Dunmovin)
distinguishes these waters from the rest of the valley. Although the Hay Ranch wells were drilled
deeper than many of the other wells in the valley, the Dunmovin well is not, so depth alone probably
does not produce the difference in water chemistry. Concentration of these waters by evaporation
would not produce the chemistry of the Little Lake waters.

Despite the different chemistries of waters at discharge points within Rose Valley watershed most
waters appear to generally have the same origin. Similar boron/chloride ratios (the ratio of two
relatively conservative elements) support similar origins. Boron/chloride ratios within the Hay Ranch
watershed are similar to water from the Sierras and to the Coso geothermal waters suggesting that
although various processes change the absolute concentrations of these conservative elements, the
source of the water is likely precipitation in the Sierra and Coso Ranges.
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Isotope Data

Stable water isotope (oxygen-18 and deuterium) signatures are commonly used to evaluate the
origins of waters. Isotope concentrations of waters from within the Rose Valley and its watershed
reflect variable sources as well as evaporation. Evaporation enriches waters in the heavier stable
isotopes making the waters less isotopically negative. At first glance, the stable isotopes of Little
Lake waters appear different from all other waters reflecting the evaporation of these shallow lakes
(Figure 3.2.7).

When focusing on groundwater represented by well and spring waters (minimizing the effect of
evaporation), stable isotopes also suggest differences in sources of groundwaters from the northern
to the southern end of the valley. These differences may in part reflect differences in recharge from
the Sierra, which is isotopically lighter (more negative) to the north as represented by the LADWP
Aqueduct water and Haiwee Reservoir and isotopically heavier (less negative) in the south. The
stable isotopic signature of the northern part of the Valley (including Hay Ranch waters) is similar to
the Haiwee Reservoir and the highest or more northerly Sierras. Portuguese Bench and Coso
Junction waters appear to be similar to each other and isotopically more like the Sierras farther
south than Haiwee and more directly west of Rose Valley (Figure 3.2-8). Thus, the isotopic signature
of Rose Valley groundwaters suggest that there is recharge from the Sierras all along the north-
south axis of the valley, with different isotopic signatures, in addition to some valley underflow from
north to south.

Figure 3.2-7: Stable Isotopes of Waters from Rose Valley and Vicinity
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SOURCE: Fournier and Thompson (1980), Guler (2002), Geotrans, (2004), Coso Operating Company (2007).
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Figure 3.2-8: Oxygen-18 versus Deuterium for Waters from Rose Valley and the Surrounding Areas
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The isotopic signature of groundwater in wells or springs downgradient from Little Lake (i.e., Little
Lake East Spring, also known as Coso Spring, and Little Lake Ranch Wells) is probably affected by
evaporation of the lake water. Little Lake North Well probably represents unevaporated recharge to
the Lake. The source waters for Little Lake appear to be either:

1) From the Sierran source area of Portuguese Bench springs with a longer subsurface
pathway (which increases oxygen-18 by water-rock interaction but not deuterium), or

2) Predominantly Portugese Bench type Sierra water and a small amount of geothermal
water (or geothermal mixed water), or

3) Predominantly Portuguese Bench type Sierra water and a small amount of Rose Valley
underflow from the north.

If the major source of Little Lake water was directly from the Hay Ranch area, significant evaporation
would have to occur at Little Lake to change the water chemistry. Groundwater flow within the Rose
Valley would have a major diversion around Coso Junction, or alternatively, Little Lake water is
influenced from the geothermal waters to the east. In either case, water isotopes suggest the water
sources for the Little Lake area are predominantly from the local Sierran watershed to the west and
are distinct from the Northern Rose Valley water chemistries, potentially indicating more recharge
from the west than from the north. Slight displacement towards a lighter isotopic signature from the
area around Portuguese Bench may reflect a slight influence of groundwater underflow from north to
south through Rose Valley.
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Water Potability

Drinking water quality (potability) of waters within the Rose Valley ranges from excellent to marginal.
Available data (Coso 2007; Geotrans 2004) indicate that Hay Ranch waters exceed primary drinking
water standards (EPA 2003) for arsenic, nitrate and nitrite Secondary drinking water standards are
primarily related to aesthetics and taste. Several waters exceed the secondary drinking water
standard levels for TDS and sulfate (Coso 2007; Williams, 2004; Fournier and Thompson 1980).
Recent analysis of water samples from the Hay Ranch wells indicates the water does not meet
secondary drinking water standards for TDS, sulfate, iron and manganese (see Table 3.2.4 from
Geotrans 2004).

Geothermal System and Surface Manifestations

The local hydrological setting of the Hay Ranch area includes a high temperature (200-328°C)
hydrothermal system and associated surface manifestations located within the Coso Range between
Rose Valley and Coso Wash.

The Coso hydrothermal system supports the Coso geothermal field, which has been producing
geothermal fluids for electrical power generation since late 1987. There are several surface
manifestations of the system known as Coso Hot Springs. Approximately 14,000,000 Ibs/hour of hot
geothermal steam and brine are produced from approximately 80 to 90 deep (3,300 to 10,000 feet
bgs,) wells (Adams et al. 2000; Monastero 2002) for power generation. This fluid is flashed to steam
and the steam powers the turbine while the unflashed portion of the brine is injected into the
subsurface. The injection rate is approximately 50% of the production rate constituting in a net loss
of fluid in the reservoir which, over 20 years of production, has resulted in a decline in pressure and
development of a vapor-dominated zone (ITSI 2006; Adams 2004). Initially, fluid was produced from
a predominantly liquid-dominated reservoir at an average total enthalpy of just above 400 Btu/lb.
Now the average enthalpy is closer to 800 Btu/lb, suggesting that a significant portion of the
produced fluid is from a vapor-dominated zone of the reservoir.

The project includes transferring water to the Coso geothermal field for injection. The Coso
geothermal field project has been permitted through 2031.The geothermal system is part of the
hydrogeologic setting of the project and, therefore, a brief description follows.

Geothermal System

The Coso hydrothermal system has been in existence for over 300,000 years. Temperature and fluid
chemical variations over its existence (pre-production) may reflect variations in heat supply and
recharge (Adams et al. 2000). Coso is located in a tectonically active area southwest of the Walker
Lane, east of the Sierra Nevada, and north of the Garlock fault zone (Montasero 2000, Unruh et al.,
2002). The system appears to be heated by shallow (approximately 4 km; Wicks et al. 2001; 4-5 km,
Lees 2002) magma associated with the brittle ductile transition zone. Volcanic rocks related to this
magma date from 4 million to 40,000 years (Duffield et al. 1980).

The source of the geothermal fluids appear to be meteoric waters from the Sierra Nevada (Fournier
and Thompson 1980) or the Coso Range (Williams and McKibben 1990) or both (Williams 2004),
with contributions of volatiles and other fluids from magmatic sources. However, there does not
appear to be any current natural recharge to the system. Climate has changed from the last glacial
periods to the currently dry and arid conditions. Over this same period and before development, the
low-salinity non-thermal groundwater system that overlaid and recharged earlier phases of the
geothermal system disappeared (Adams et al. 2000).

Before development, the geothermal system appears to have been a sodium chloride liquid-
dominated system. The Coso geothermal field appears to have been developed in phases.
Development involves production of hot brine from deep (4,000-9,000 feet) wells, boiling and
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Table 3.2-4: Hay Ranch Drinking Water Quality with Primary and Secondary Drinking Water Standards

HAY RANCH NORTH AND SOUTH WELL GROUNDWATER ANALYTICAL RESULTS for Drinking
Water Quality
MCL? or | South Well | South Well [ South Well | North Well Coso Junction
Drinking Secondary | 09/10/2003 | 09/11/2003 | 12/03/2007 | 09/13/2003 | North Well Office Well*
Water Leve|2 Resu]ts Resu|t3 Result Resun3 09/14/2003 01/30/03
ANALYTE Standard’ (mgll) (mgll) (mg/l) (mg/ny* (mg/l) | Result® (mg/l) | Result® (mg/l)
General Minerals
Alkalinity, Total 330 320 260 250
Bicarbonate (as CaCO;) 330 320 260 250 326
Carbonate (as CaCO3) ND ND ND ND
Hydroxide (as CaCO3) ND ND ND ND
Chloride Secondary 250 741 75.7 73 72 79 33.7
Conductivity (umho/cm) 1320 1300 1360 1370
Cyanide Primary (CA) 0.15 <0.1
Fluoride Primary 2.0 0.22 0.20 0.31 0.15 0.20 0.53
Hardness (Ca, Mg-CaCO3) 465 455 430 430
Nitrate Primary 10 2.15 2.60 12 1.44 2.05 6.01
Nitrite Primary 1 2.7
Sulfate Secondary 250 257 251 260 336 329 97.3
Total Dissolved Solids (TDS) Secondary 500 850 844 850 910 945 634
Other
pH (pH units) Secondary 6.5-8.5 7.12 7.28 7.61 7.43 7.48 6.53
Color Secondary 15 units <3.0
ODOR Secondary 3 TON <1.0
MBAS Secondary 0.5 <0.05
Asbstos Primary 7 MFL <0.2 MFL
Metals
Aluminium Primary (CA) 1 0.054
Antimony Primary 0.006 ND ND <0.002 ND ND
Arsenic Primary 0.010 ND ND 0.016 ND ND 0.0034
Barium Primary 2 0.058 0.042 <0.1 0.036 0.033
Beryllium Primary 0.004 ND ND <0.001 ND ND
Cadmium Primary 0.005 ND ND <0.001 ND ND
Calcium 114 113 97.6 96.3 73.7
Chromium Primary 0.1 ND ND <0.01 0.012 ND
Cobalt ND ND ND ND
Copper Primary 1.3 ND ND <0.05 ND ND
Flouride Primary 0.002
Iron Secondary 0.3 7.01 0.27 <0.1 1.35 0.114
Lead Primary 0.005 ND ND <0.002 ND ND
Magnesium 39.8 37.7 37.6 36.0 36.6
Manganese Secondary 0.05 0.449 0.047 <0.02 0.100 0.012
Mercury Primary 0.002 ND ND <0.0002 ND ND
Molybdenum ND ND ND ND
Nickel ND ND ND ND
Potassium 11.8 11.8 8.67 9.38 6.91
Selenium Primary 0.05 ND ND 0.003 ND ND
Silver Secondary 0.10 ND ND <0.01 ND ND
Sodium 111 111 136 133 50.3
Thallium Primary 0.0005 ND ND <0.001 ND ND
Vanadium ND ND ND ND
Zinc Secondary 5 0.032 0.022 <0.05 0.033 0.036
1 - Primary and Seconday Drinking Water Standards as defined by the US EPA, June, 2003 inless noted with CA for California Standards.
2 - MCL = Maximum Contaminant Levels are legally enforceable standards that apply to public water systems;
Secondary Levels are suggested but not enforceable guidelines for drinking water.
3 - Results are bold for those that exceed the MCL or Secondary Level for the respective analyte.
4 - Coso Junction office well results received from Paul Spielman, Caithness Energy.
This table is compiled from Geotrans, 2004 with addition from Coso in 2007.
South Well sampled September 10-11, 2003 and December 3, 2007; North Well sampled September 13-14, 2003.

SOURCE: GeoTrans 2004, COC 2007, EPA 2003 (standards)
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separation of resulting steam and waste brine, and reinjection of spent brine and steam condensate.
The reservoir now appears to be compartmentalized into at least three weakly connected areas with
the hottest and deepest in the south. Subsequent production-induced pressure declines have
produced vapor-dominated portions of the field today, causing some production wells to produce
only steam.

Surface Manifestations

The geothermal surface manifestations at Coso are primarily located along the Coso Wash Fault
northeast of the Coso geothermal field. Coso Hot Springs lie just east of the fault and Devils Kitchen
lies further west. These surface manifestations appear to be primarily related to steam discharge
from the geothermal system along fractures, but some features discharge fluids with some portion of
geothermal brine. All features are characterized by variable discharge rates or water levels and
temperatures (Geologica 2007).

The Navy monitors surface manifestations to comply with a 1979 Memorandum of Agreement
(MOA) between the CLNAWS, the State Historic Preservation Office (SHPO), and the Advisory
Council on Historic Preservation (ACHP) and to document the physical and chemical conditions of
the Coso Hot Spring Archeological District in order to “avoid or satisfactorily mitigate any adverse
effects on significant historic or cultural property.” Baseline studies and continuous annual
monitoring have been part of the Navy’s technical program since the Coso geothermal field was
considered for leasing and development. Monitoring has established an accurate and reliable record
of the physical conditions of surface manifestations. The Coso Hot Springs monitoring program
includes the collection of:

e Local meteorological data

e Measurements of fumaroles and mud pots

¢ Photographic documentation

e Water level measurements in selected water wells

e Chemical data from select fluid samples

e Steam flow measurements from selected monitoring points (see Figure 3.2-9).

South Pool (Figure 3.2-10a) and Devil’'s Kitchen (Figure 3.2-10b) are prominent surface
manifestations at Coso Hot Springs. The South Pool has been the principal focus of efforts to
monitor surface manifestations. The other historically prominent feature is Devil’s Kitchen, which was
dry for the second year since monitoring began during 2005-2006. Other consistently active areas,
such as the Wheeler Area (Wheeler Mercury Prospect), the Slump Canyon thermal area, West
Canyon thermal area, and Nichol Pool (Figure 3.2.10c), are variable in character and level of activity.
For example, Pipeline Fumaroles (Figure 3.2.10d) became more active after the year 2000 but were
dry in 2006. During the 2005-06 sampling season, increased activity was observed at the Fault Line
Pool (near South Pool). Approximately 20 small fumaroles, approximately two inches high, were
observed forming in November 2005.

Fluids in the Coso Hot Springs area are primarily steam, steam condensate, or steam-heated
groundwater (which contains negligible amounts of chloride). Major cation (Figure 3.2-11) and anion
concentrations in the surface manifestations reflect the type of fluid feeding the feature. Discharge of
the sodium-chloride brine discovered in Coso Well #1 is limited to the east side of the Coso Wash
Fault (Wheeler area, OB-1, and OB-2) and Nichol Pool (Figure 3.2.2e). The remainder of the
features, including South Pool (Figure 3.2.10a), Devil’s Kitchen (Figure 3.2-10b) and Pipeline
Fumarole (Figure 3.2-10d), are predominately low-pH sulfate calcium-magnesium fluids typical of
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Figure 3.2-9: Coso Hot Springs Surface Manifestations and Monitoring Points

. Well Pad or Other Structures
SOURCE: Geologica 2008

Figure 3.2-10a: South Pool Figure 3.2-10b: Devil’s Kitchen
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Figure 3.2-10c: Nichol Pool Figure 3.2-10d: Pipeline Fumarole

SOURCE: Geologica 2008

Figure: 3.2-11: Relative Proportions of Anions and Cations in Coso Surface Manifestations
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steam-fed geothermal features such as fumaroles and mud pots. Concentrations of sodium and
chloride (Figure 3.2-12) clearly distinguish between brine-influenced and steam-fed shallow wells
and surface manifestations.

The Navy collects monitoring data at Coso Hot Springs on well temperatures, fluid chemistry and
surface manifestations. The data documents temperature increases and expanded steam-related
thermal activity in the shallow outflow of the Coso geothermal system. Two decades of systematic
temperature surveys in shallow monitoring wells record the steady increase in temperatures in
shallow aquifers beyond well established seasonal variations for surface manifestations and shallow
wells. While the influence of brine relative to steam in discharge from Nichol Pool (Figure 3.2-13)
and the Wheeler areas has recently declined, it appears to have increased since 2000 in Devils
Kitchen. Increased temperatures, expanded thermal activity, and geochemical evidence of
increasing steam influx have been relatively consistent since 1993; however, with the exception of
seasonal and diurnal fluctuations, changes in chemistry, temperatures, water levels and steam flow
rates are erratic and appear to have complex sources.

Figure 3.2-12: Sodium Chloride in Surface Manifestations and Shallow Wells at Coso Hot Springs
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Figure 3.2-13: Variations in Chemistry of Nichol Pool
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3.2.2 REGULATORY SETTING
Federal

Clean Water Act

The Clean Water Act (CWA) has regulated the discharge of pollutants to waters of the United States
from any point source since enacted in 1972. In 1987, amendments to the CWA added section
402(p), which established a framework for regulating non-point source stormwater discharges under

the National Pollutant Discharge Elimination System (NPDES). The NPDES stormwater program is
described below.

State and Regional

NPDES General Construction Activities Stormwater Permit Requirements

In California, the NPDES Stormwater Program is administered by the California Regional Water
Quality Control Boards. Dischargers whose projects disturb 1 or more acres of soil or whose projects
disturb less than 1 acre, but are part of a larger common plan of development that in total disturbs 1
or more acres, are required to obtain coverage under the General Permit for Discharges of
Stormwater Associated with Construction Activity (Construction General Permit, 99-08-DWQ).
Construction activities subject to this permit include clearing, grading and disturbances to the
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ground, such as stockpiling, or excavation, but do not include regular maintenance activities
performed to restore the original line, grade, or capacity of the facility.

The Construction General Permit requires the development and implementation of a Stormwater
Pollution Prevention Plan (SWPPP). The SWPPP must list Best Management Practices (BMPs) that
the discharger will use to protect stormwater runoff and their placement. The SWPPP must also
contain a visual monitoring program, a chemical monitoring program for "non-visible" pollutants to be
implemented if there is a failure of BMPs, and a sediment monitoring plan if the site discharges
directly to a water body listed on the 303(d) of the Clean Water Act list for sediment.

Local

Inyo County Code Section 18.77

Inyo County Code Section 18.77 regulates water transfers undertaken pursuant to Water Code
Section 1810 (Sales of Surface Water or Groundwater by the City of Los Angeles, and the Transfer
or Transport of Water from Groundwater Basins Located in Whole or in Part Within). Section
18.77.015 describes the conditional use permit (CUP) requirements:

“Any person who proposes a transfer or transport of water described in Section 18.77.010. A.
shall, prior to the commencement of the water transfer or transport, first apply for and obtain
from the County Planning Commission a conditional use permit as provided in Chapter 18.81
of this Code. (Ord. 1004 § 6, 1998: Ord. 943 § 4 (part), 1994.)"

The proposed project requires a CUP (as stated in Chapter 2: Project Description, of this EIR) for the
transfer of water from the Rose Valley Groundwater Basin to the Coso Groundwater Basin. That
CUP is subject to all of the provisions of Chapter 18.77 of the Inyo County Code.

Section 18.77.045 of the Inyo County Code states:

“In the event that evidence obtained through the monitoring and/or reporting program, or other
evidence, indicates that a water transfer subject to a conditional use permit has unreasonably
affected, or has the potential to unreasonably affect, the overall economy or the environment
of the county, or that there has been a failure to comply with the provisions of the permit, the
county planning commission shall conduct a noticed public hearing into the matter. If at the
conclusion of the hearing, the commission finds that an existing water transfer, if continued,
would cause an unreasonable effect on the overall economy or the environment of the county,
the commission shall modify the provisions of the conditional use permit to the extent that it
finds to be necessary to avoid the occurrence of such an effect. If the commission finds that a
water transfer, subject to a conditional use permit has unreasonably affected the overall
economy or the environment of the county, the commission shall order the implementation of
such mitigation measures as it finds to be necessary to reduce the level of the effect to less
than significant; in addition, the commission may modify the conditional use permit to the
extent that it finds to be necessary to avoid the occurrence of such unreasonable effects in the
future.”

The Planning Commission may revoke the CUP if it finds that the water transfer can not be
conducted without having an unreasonable effect on the economy or environment of Inyo County.

Section 18.77.055 of the Inyo County Code allows any party to challenge the ongoing transfer of
water by alleging that the permitee is in violation of its permit requirements or that the transfer
project is unreasonably affecting, or has the potential to unreasonably affect, the overall economy or
environment of Inyo County.
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General Plan
The Inyo County General Plan (Inyo County 2001) Conservation and Open Space Element goals
and policies relevant to hydrology and water quality are listed below.

e Conservation and Open Space Element:

—  Goal WR-1 Provide an adequate and high quality water supply to all
users within the County.

Policy WR-1.4 Regulatory Compliance: Continue the review of development
proposals and existing uses to the requirements of the Clean
Water Act, LRWQCB, and local ordinances to reduce polluted
runoff from entering surface waters.

- Goal WR-2 Protect and preserve water resources for the maintenance,
enhancement, and restoration of environmental resources.

— Policy WR-2.1 Restoration: Encourage and support the restoration of
degraded water surface and groundwater resources.

-  Goal WR-3 Protect and restore environmental resources from the effects
of export and withdrawal of water resources.

— Policy WR-3.2 Sustainable Groundwater Withdrawal: The County shall
manage the groundwater resources within the County
through ordinances, project approvals and agreements,
ensure adequate, safe and economically viable groundwater
supply for existing and future development within the County,
protect existing groundwater users, maintain and enhance the
natural environment, protect the overall economy of the
County, and protect groundwater and surface water quality
and quantity.

3.2.3 THRESHOLDS OF SIGNIFICANCE

The project would have a significant impact if it would:
1. Deplete groundwater supplies in a manner that would result in substantial effects to
existing groundwater supplies or users

2. Substantially reduce the amount of water available to surface water bodies at Little Lake
Ranch and to other areas in the Rose Valley

3. Substantially alter the existing drainage pattern in the project area in a manner which
would result in substantial erosion or siltation on- or off-site

4. Cause substantial flooding that could result in damage to life or property

5. Cause a violation of water quality requirements or otherwise degrade existing water
quality in the area or impact drinking water and drinking water supplies

These potential impacts are discussed in the following section.

3.2.4 IMPACTS AND MITIGATION

Potential Impact 3.2-1: The potential to deplete groundwater supplies in a manner that
would result in substantial effects to existing groundwater supplies or users

Overview of Impacts

The project would include water use during construction of the proposed pipeline. No significant
construction-related impacts to the groundwater resources of Rose Valley are anticipated.
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Potentially significant impacts to groundwater resources are predicted from operation of the project.
Full project development would involve extracting groundwater from the two Hay Ranch wells at a
combined total rate of approximately 4,839 acre-ft each year for the planned project duration of 30
years. The principal impact from operation of the project would result from groundwater table
drawdown induced by groundwater pumping at the Hay Ranch property. Local groundwater users
within Rose Valley may also experience a drop in groundwater level and could be impacted by the
project. Mitigation is defined to avoid significant effects (see below). Impacts to groundwater users in
the Indian Wells Basin, which receives groundwater underflow from the Rose Valley, would be less
than significant, as underflow from Rose Valley is only a small portion of the water budget for the
groundwater in Indian Wells Valley.

Lowered groundwater levels could have a significant impact on water availability at Little Lake
Ranch, located 9 miles south of the project area. Mitigation has been defined to monitor groundwater
levels through the life of the project and to re-equip or re-drill any wells that are impacted by
groundwater drawdown caused by the project.

Effects to water levels in Little Lake and the surrounding springs and wetlands are discussed under
Potential Impact 3.2-2.

Construction

Construction of the project would consist of installing downhole pumps in the two existing Hay Ranch
wells, installing permanent electrical service to the two well heads, and constructing a water delivery
pipeline and storage tanks from the Hay Ranch property for approximately 9 miles east, to the Coso
geothermal field. Water would be needed primarily for dust control and concrete mixing during
construction. Construction is estimated to take approximately 110 days. Daily water needs would be
unlikely to exceed 15 truckloads (approximately 45,000 gallons), which can be obtained from wells
owned by COC at Coso Junction, or the Coso Ranch south well (located opposite the Coso store).
These wells are currently used to provide water by the truck load to the nearby pumice mine
operation.

The increased groundwater demand during construction (at 45,000 gallons per day or approximately
30 gpm on a continuous basis) would have no measurable impact on other groundwater users in the
valley. The total volume of groundwater (approximately 15 acre-feet) potentially consumed during
construction of the project would have no significant impact on water resources in the valley because
the amount of groundwater available is several thousands of acre-feet. During the pumping test
performed in November and December 2007, about 88 acre-ft of water was pumped and applied to
the surface on the Hay Ranch property with no measurable effect to wells off of the Hay Ranch
property (see Appendix C1 for pumping test description and results).

The construction contractor may also elect to install a small temporary pump in one of the Hay
Ranch wells to supply construction water. The impact of pumping either one of the Hay Ranch wells
at a rate of 30 gpm during construction is unlikely to occur off of the property. No other groundwater
would be needed during construction. Impacts would be less than significant.

Operation and Maintenance

The principal impacts from operation and maintenance of the proposed project would be from
groundwater pumping and subsequent transfer of that groundwater from one basin (Rose Valley) to
another (Coso Basin). Potential impacts to groundwater users are discussed below for users within
Rose Valley and Indian Wells Valley to the south.

Operation of the substation and associated facilities (buildings), water storage tanks, and pipeline
would not have an impact on groundwater supplies beyond the actual groundwater pumping. These
project components would create approximately 3 acres of new impervious surface; however, given
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the vast amount of undeveloped acreage in the area, recharge to groundwater would not be
significantly impacted. The substation would include a MEER that may have a bathroom facility. A
few gallons of water per day would be required for the bathroom facility and would likely be stored in
a small tank near the facility and produced by the Hay Ranch wells or another nearby supply (e.g.,
the Coso Store well, or the Coso Ranch well, or purchased). Water use for domestic purposes at the
facilities would not significantly impact groundwater supplies in the project area.

Potential Impacts to Groundwater Users within Rose Valley. Groundwater pumping, as
proposed, could result in reduced groundwater levels in Rose Valley. The number of existing
groundwater users in the valley is limited due to limited development in the area. An estimated 40
acre-ft/yr of groundwater is currently produced from groundwater wells in Rose Valley. Dunmovin
area may have as many as 30 domestic wells. Other wells include those owned by LADWP, Cal-
Pumice, Coso Ranch (north and south well), northern and southern Coso Junction store well, and
the Caltrans well at Coso Junction. At the south end of Rose Valley, the Red Hill well on Cinder
Road is believed to be used for domestic purposes. Wells on the Navy property in Rose Valley,
including the Lego well, well G-36, and well 18-28. There are also water wells on Little Lake
property. Not all of the wells in the valley are in use.

Numerical groundwater flow modeling analysis was conducted to evaluate potential impacts of
project operation on groundwater levels throughout the valley. The flow modeling analysis is
described in Appendix C2. A four-layer model was constructed, with Layers 1 and 2 representing
recent alluvial sediments, Layer 3 the Coso Lake Bed, and Layer 4 the Coso Sand unit. The upper
layer is simulated as an unconfined aquifer and the three lower layers simulated as confined units. In
general, Layers 1 and 2 have substantially higher values of hydraulic conductivity in the model and
most of the groundwater flow occurs in these upper layers.

The predicted groundwater table drawdown developed after 30 years of pumping the Hay Ranch
wells at the full project development rate of 4,839 acre-ft/yr is depicted in plan view on Figure 3.2-14.
Predicted drawdown in groundwater levels in various wells after full project development is shown in
Table 3.2-5.

The range in predicted drawdown impacts reflects uncertainty in assumed values for aquifer specific
yield (a measure of the aquifer’s ability to release groundwater from storage); low specific yield
values result in greater drawdown in groundwater levels that would occur and would be observed
sooner than if the aquifer has a high specific yield. Higher specific yield values result in less
drawdown with time and less drawdown farther from the pumped wells. There may be additional
uncertainty associated with the existing limited knowledge of the transmissivity, recharge, and
evapotranspiration values.

These estimates of predicted drawdown may be conservative because of several conservative
assumptions used in the model:

1. The groundwater flow into Rose Valley from Owens Valley is presumed to be underestimated (see
water budget discussion associated with Table 3.2-3)

2. The model does not include any flow from Coso Basin, although the isotopic studies showed that
there is evidence of geothermal fluids in the Little Lake area

3. The estimate of evapotranspiration from the Little Lake area is high

4. The model assumes a low precipitation recharge rate from the Sierra Nevada mountains
west of the valley

5. The model neglects potential precipitation recharge from the Coso Range on the east side
of the valley and neglects precipitation recharge falling directly on the valley floor

6. The model uses a low estimate for groundwater underflow from Owens Valley to the north
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Table 3.2-5: Predicted Maximum Drawdown in Wells in Rose Valley at Full Pumping Rate for
30 Years

Wells in Dunmovin and LADWP wells 1.5 miles north 25 to 55 feet
Coso Junction wells 2 miles south 20 to 50 feet
Cinder Road/Red Hill well 6.5 miles south 7 to 20 feet
Little Lake Ranch North well 8.5 miles 4 to 11 feet

In contrast, uncertainties in the value of specific yield could cause the predicted drawdown values to
be somewhat greater than predicted. Uncertainties in transmissivity, recharge and
evapotranspiration could cause the predicted drawdown to be either higher or lower. The effect of
uncertainties in the model results is discussed later.

Groundwater-yielding sediments encountered in Rose Valley consist primarily of sand and gravel
interbedded with clays. Most of the groundwater is expected to be produced from the more readily
drainable sand and gravel horizons. Published values of specific yield (Johnson 1967; Morris and
Johnson 1967) range from 2 percent for clay to 35 percent for well-graded gravels. Because specific
yield could not be determined from the pumping test data, a range of values corresponding to
expected high, medium, and low values of 30, 20, and 10 percent for model Layer 1 were used in
the groundwater modeling that was conducted for this impact analyses. The deeper
hydrostratigraphic units (model Layers 2, 3, and 4) were represented by lower values of storage
coefficient (specific yield), which reflect confined aquifer conditions (see Appendix C-2 for a more
complete discussion).

Groundwater table drawdown would increase with time following startup of the project. The modeling
results indicate that, depending on aquifer specific yield, the impact of pumping at Hay Ranch would
take more time to develop at locations farther from Hay Ranch. At locations farther from Hay Ranch,
the maximum drawdown may develop after pumping at Hay Ranch has stopped. Figure 3.2-15
shows that the maximum drawdown on the Hay Ranch property is predicted to occur at the end of
the 30 year project pumping period, whereas the time at which the predicted maximum drawdown
occurs is delayed for areas farther south of Hay Ranch. The maximum predicted drawdown at wells
at Little Lake (9 miles south of Hay Ranch) is expected to occur up to 30 years after pumping at Hay
Ranch stops. This delay period is also dependent on specific yield. The delay would be shorter for
lower specific yield values and longer for higher specific yield values.

The predicted changes in groundwater table drawdown over time in wells in the community of
Dunmovin, Coso Junction, the Red Hill well on Cinder Road, and Little Lake Ranch North are shown
in Figure 3.2-15.

Groundwater pumping and transfer, as proposed, would have a potentially significant impact on
other groundwater users in Rose Valley by lowering the groundwater table in the vicinity of their
wells and therefore potentially inhibiting access to groundwater. Due to the low level of predicted
groundwater table drawdown (less than 10 feet), water supply wells at the south end of Rose Valley
may not need any equipment changes. Although well construction details were not available for most
of the wells in the valley, most of the wells appear unlikely to need to be deepened because the
maximum drawdown predicted off the property is less than 40 feet and most wells have a water
column of 100 feet or more. However, for wells in the Dunmovin area and in Coso Junction, existing
pumps might have to be set at lower depths, or existing pumps might need to be replaced with
pumps with greater lift capacity.
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Figure 3.2-15: Predicted Groundwater Elevation Changes with Time in Wells in Rose Valley for

Pumping at 4,839 Ac-Ft Per Year for 30 Years
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Figure 3.2-15 (Continued): Predicted Groundwater Elevation Changes with Time in Wells in

Rose Valley Pumping at 4,839 Ac-Ft Per Year for 30 Years
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Mitigation described below requires that the applicant fund any well adjustments through the life of
the proposed project for any existing wells that lose their current functionality as a result of the
proposed project. The mitigation would minimize impacts of the proposed project on access and use
of existing wells in the Rose Valley to less than significant levels. Monitoring would also occur to
track groundwater drawdown as a result of the proposed project in order to determine when and if
mitigation would be needed.

Hydrology-1: The project applicant shall finalize and implement the Draft Hydrological
Monitoring and Mitigation Program (HMMP) included in Appendix C4 of this EIR.
Hydrology-2: Mitigation for effects to groundwater wells in Rose Valley shall depend upon the
specific characteristics of each well, and the use of the well. The applicant shall use
monitoring data and the numerical groundwater flow model described in Appendix C2 to track
groundwater levels throughout the valley. The applicant shall work with the County Water
Department to identify wells that may be affected by groundwater drawdown as the project
progresses. The evaluation of wells depths and uses in the Rose Valley as compared with
groundwater drawdown shall be made semi-annually and reported to the Inyo County Water
Department. The owner of any wells that may potentially be impacted within the six months
after an evaluation shall be contacted by the applicant to assess the need for additional
pumping equipment on the well or deepening of the well. The applicant shall be responsible
for the cost of equipping or deepening wells that are impacted by groundwater drawdown as a
result of the proposed project. The applicant shall also evaluate any wells that are brought to
the attention of the applicant by the user to evaluate if groundwater drawdown from the
proposed project is impacting the well. If it is determined by the County or by the applicant
(using well monitoring data and modeling) that the well in question is being impacted by the
proposed project, the applicant shall fund the necessary adjustments to the well to secure the
previous uses of the well. Disputes as to the cause of well water drawdown or appropriate
corrective measures shall be resolved by the County.

Potential Impacts to Groundwater Users in Indian Wells Basin

The project would result in a reduction in the amount of groundwater flowing south to the Indian
Wells Valley. Impacts to groundwater users in Indian Wells Valley, which receives groundwater
underflow from the Rose Valley, would be less than significant, as discussed earlier. Underflow is
only a small portion of the groundwater budget in Indian Wells Valley. The predicted reduction in
groundwater underflow to Indian Wells Valley ranges from 377 acre-ft/yr at a specific yield of 30% to
1,300 acre-ft/yr at a specific yield of 10% at the full project development rate and 30 year project
duration. These values are less than 3% of the total recharge of 46,000 acre-ft per year estimated by
Williams (2004) for the Indian Wells Valley. If mitigation is implemented, for example in the form of
reducing or ceasing Hay Ranch pumping after 1.2 years of pumping (discussed in Potential Impact
3.2-2), even less impact to groundwater users in Indian Wells Valley is predicted.

Decommissioning

Decommissioning would involve removing above ground project components, including the tanks
and the equipment on the Hay Ranch property, and abandoning the pipeline in-place. Pumping of
the Hay Ranch wells would terminate and no more water would be transported out of the basin as
part of the proposed project. Impacts to groundwater drawdown would cease in much of the valley
as the aquifer begins to refill; however, due to the lag effect in the more distant portions of the valley,
such as Little Lake, some additional drawdown will occur for a few years following cessation of
pumping. The lag effect could continue for as much as 30 years after pumping before the maximum
drawdown is reached, based on modeling results. Groundwater levels would eventually rise
throughout the valley; however due to the lag effect discussed above, groundwater levels in the
more distant areas, such as the south end of the valley, would recover more slowly and could take
more than 30 years to recover fully after pumping ceases. The rate of groundwater table elevation
recovery also depends on aquifer specific yield; as depicted on Figure 3.2-15, groundwater elevation
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would recover more quickly if specific yield is low (10%) than if it is high (30%). Groundwater
recovery throughout the valley would occur more rapidly if less groundwater was withdrawn for the
project (e.g., if the project was terminated early or Hay Ranch pumping rates were reduced before
the end of the 30 year project life). Impacts of decommissioning itself would be less than significant,
although there would be a delayed recovery to the cessation of pumping in many areas.

Potential Impact 3.2-2: The potential to substantially reduce the amount of water
available to surface water bodies at Little Lake Ranch and to other areas in the Rose
Valley

Overview of Impacts

Construction would not have impacts on surface waters or springs because only a relatively small
amount of water is needed for dust suppression and other construction activities. There are no
surface waters near the project site that would be used as a water supply for construction or that
could be impacted by construction.

During the operation phase and post-operation recovery phase, the principal potential impacts to
surface water flows include possible reduction or elimination of spring or siphon well/spring flows in
certain locations and the reduction in water available to Little Lake Ranch.

Because they are located at much higher elevations than the groundwater table in the Rose Valley
aquifer, the Tunawee Canyon and the Davis spring/siphon well at Portuguese Bench, as well as
Rose Spring, located 2 miles north of the proposed project are, are unlikely to be impacted by the
proposed project. However, numerical modeling analysis presented in Appendix C2 indicates long
term operation of the project could impact water levels and surface water discharge on the Little
Lake Ranch property.

Water availability at Little Lake Ranch could be impacted by the proposed project. The HMMP (as
described in mitigation measure Hydrology-1) would be implemented to monitor and identify
potential effects to water availability at Little Lake Ranch.

Mitigation for the effects of pumping at Hay Ranch is defined in Mitigation Measure Hydrology-4 and
includes:

1) Monitoring and recalibration of the groundwater model to improve model predictions. The
model recalibration shall be conducted within the first year, and then at a frequency of
every 5 years or less for the duration of pumping operations, as needed or as directed by
the Inyo County Water Department. The recalibration shall be conducted sooner if actual
drawdown in two or more monitored wells is at least 0.25 feet higher than predicted by the
model for those locations. New predicted drawdown values shall be calculated based on
the recalibrated model, and an evaluation shall be made whether reduced pumping rates
and/or duration is necessary.

2) Reducing pumping rates and/or duration after project startup as determined by the Inyo
County Water Department based on a more accurate model and triggers defined to
prevent the threshold of significance from being reached.

Mitigation would minimize potential impacts to water availability at Little Lake Ranch and surrounding
surface waters, wetlands, and springs to less than significant levels.

Construction

Construction of the project is unlikely to impact surface waters, springs, or surface water discharge
rates at Little Lake because of the short duration (110 days), relatively small amount of groundwater
potentially needed for construction related purposes, and distance (over 9 miles) from the project
well locations. Groundwater may be used for dust suppression at an estimated maximum of 15 acre-
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feet over the course of the project construction. Pumping tests in November and December 2007
withdrew about 88 acre-feet of water and applied it to the surface with no discernable impact to
surface springs or waters off of the Hay Ranch property. Construction water use would not impact
water levels in surface waters or springs.

Operation and Maintenance

The principal impact in Rose Valley from operation and maintenance of the proposed project would
be from groundwater table drawdown off the property resulting from removing groundwater from the
Hay Ranch property and transporting it outside the Rose Valley groundwater basin (to the Coso
Basin). Operation of the substation and associated facilities (buildings), water storage tanks, and
pipeline would not have an impact on surface water supplies unrelated to groundwater pumping.

Springs, siphon wells, and surface waters in the project region include:

e Tunawee Canyon Spring at Portuguese Bench

e Davis Spring and siphon well at Portuguese Bench
e Rose Spring

o Little Lake, springs, and siphon well

Potential Impact to Springs. The Tunawee Canyon and the Davis spring/siphon well at Portuguese
Bench would not be impacted by the proposed project because they are located at much higher
elevations than the groundwater table in the Rose Valley aquifer. Portuguese Bench is located
approximately 600 feet in elevation above the groundwater table level at the Hay Ranch property.
The well at the Davis Ranch was monitored during the November/December 2007 pumping tests
and no effects were identified (see Appendix C1). Given the artesian flow at the wells on Portuguese
Bench, proximity to the Sierra Nevada, and elevation of over 600 feet above groundwater level at
Hay Ranch, water supplying the wells at Portuguese Bench is not hydrologically dependent on the
water in the Rose Valley. The springs and wells on Davis Ranch and Portuguese Bench would not
be impacted by the proposed project.

Rose Spring, located approximately 2 miles north of the Hay Ranch property at an elevation of 3,580
feet amsl ,is apparently perched groundwater and is approximately 300 ft above the local elevation
of the groundwater table in the aquifer. Because it is perched far above the water table, it is unlikely
to be impacted by the proposed project. The source of water for the spring is derived from Sierra
Nevada mountain front precipitation and groundwater underflow from Owens Valley, neither of which
is likely to be impacted by pumping at Hay Ranch. Recent monitoring indicates that there is currently
no surface water flowing at Rose Spring (EREMICO 2008).

Potential Impacts to Water Availability at Little Lake Ranch. Impacts to Little Lake Ranch could
occur through substantially reduced water availability to Little Lake and/or through substantially
reduced water flow to the lower ponds.

Surface waters at Little Lake Ranch could be impacted by operation of the proposed project. Surface
water flows on the Little Lake Ranch property are sustained entirely by groundwater inflow that rises
to the surface in the area. The source of the groundwater that discharges to Little Lake is estimated
to be primarily (more than 80%) from Sierran recharge to Rose Valley coming from the west, in
addition to some groundwater upwelling from the Coso Basin to the east (as much as 250 acre-
ft/'year) and some amount of underflow from the north of Rose Valley (an estimated 898 acre-ft/yr).

The groundwater beneath the Hay Ranch property primarily originates as precipitation recharge in
the Sierra Nevada Mountains north and west of the property with some contribution from
groundwater underflow from north of Rose Valley and upwelling geothermal water from the Coso
Range. The groundwater elevation and flow rate towards Little Lake Ranch could be reduced by
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pumping at Hay Ranch. Flow rates towards Little Lake Ranch could be reduced because pumping at
Hay Ranch would capture some of the groundwater flow from Owens Valley and the Sierran
recharge in the north end of the valley. Capture of water at Hay Ranch could create northerly
groundwater table gradients near Hay Ranch that could reduce the natural southerly groundwater
gradients towards the south end of the valley where Little Lake is located.

Table 3.2-6 provides a breakdown of the sources of water captured by the Hay Ranch wells at the
full project development rate of 4,839 acre-ft/year, based on modeling results. The results indicate
that capture of groundwater at Hay Ranch that normally flows toward the Little Lake Gap would
reduce groundwater elevations and groundwater flow rates towards Little Lake. Further explanation
of the model is provided in Appendix C2.The model results indicate that at the full design rates, the
project would reduce groundwater flow and table elevation on the Little Lake property.

Relationship between Groundwater and Surface Water at Little Lake Ranch. Groundwater table
drawdown at the Little Lake Ranch property would likely reduce water available to the lake, which
could potentially cause water levels in the lake and ponds to fall. One stated goal of the 2000 Habitat
Restoration and Improvement Plan (ULLR 2000) is to protect and increase the effective use of
surface water on the ranch. The plan outlines methods to further increase the property’s wetland
acreage and total surface area of impounded water through better control of water flowing through
the property. A substantial decrease in the lake size due to reduced availability of groundwater
would negatively impact habitat restoration efforts and would be considered a potentially significant
effect.

Bauer (2002) found that the groundwater elevation in the well on the north shore of Little Lake (Little
Lake North Dock well) was consistently 3 feet higher than the lake level, indicating that the lake
gained water from the aquifer year-round. These data suggest that groundwater table drawdown of 3
feet or more could reverse the direction of water exchange such that the lake would begin losing
water to the aquifer and cause a reduction in surface area. There is about 1 foot of natural variation
in groundwater level at the North Dock well (Bauer 2002).

Table 3.2-6: Sources of Water Captured by Hay Ranch Wells after 30 Years of Pumping at full
Project Rate of 4,839 Acre-ft/yr

Increased Groundwater Underflow from the North (Owens Valley) 26 6 3

Soil Pore Drainage (Aquifer drawdown) 3,071 3,994 4,343

Reduced Groundwater Underflow to Indian Wells Valley from Southeastern

Rose Valley 50 18 8

Reduced Evapotranspiration at Little Lake 379 183 107

Reduced Groundwater Discharge through Little Lake Gap to Indian Wells

Valley 1,313 638 377
TOTAL 4,839 4,839 4,839

NOTE: Water budget components calculated from numerical model output files using Groundwater Vistas Mass Balance
audit feature.
SOURCE: Geologica 2008
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The numerical modeling results predict that groundwater table drawdown will increase with time
following startup of the project. The modeling results indicate that, depending on aquifer specific
yield, the impact of pumping at Hay Ranch takes greater time to develop at locations farther from
Hay Ranch. At locations farther from Hay Ranch, the maximum drawdown may develop after
pumping at Hay Ranch has stopped. The maximum drawdown on the Hay Ranch property near the
production wells is predicted to occur at the end of the 30 year project pumping period, whereas the
predicted maximum drawdown at Little Lake, 9 miles south of Hay Ranch, may not appear for up to
30 years after pumping at Hay Ranch stops (as shown on Figure 3.2-15). This delay period is also
dependent on specific yield and is shorter for low specific yield and longer for high specific yield. The
predicted changes in groundwater table drawdown at the northern end of Little Lake (North Dock
well) with time during and after the 30 year project life are shown in Figure 3.2-16. The currently
predicted drawdown at Little Lake North Dock well for full project pumping at a rate of 4,839 ac/ft per
year for 30 years ranges from 3 to nearly 8 feet depending on assumed specific yield. Drawdown
greater than 3 feet could result in a reverse in the natural flow pattern and could drain the lake,
which would be a significant impact. Even drawdowns of less than 3 feet in the vicinity of Little Lake
could cause a reduction in lake level and the surface area of the lake because groundwater flow to
the lake would decrease as the hydraulic gradient to the lake decreased. A reduction in the amount
of groundwater discharging to the lake could cause the water budget in the lake to be in deficit,
potentially resulting in a significant drop in lake level and reduction in surface water area, which
would be considered a significant effect.

Groundwater Flow Reduction towards the Little Lake Gap. Pumping as proposed at Hay Ranch
could also result in reduction in the amount of groundwater flowing towards Little Lake Gap.
Groundwater discharge towards the Little Lake Gap would be reduced from the current estimated
value of 4,200 acre-ft/yr to between 2,500 and 3,700 acre-ft/yr at the full project pumping rate (4,839
acre-ft/yr) and duration (30 years). The effect of full project development on water table level in the
vicinity of Little Lake is shown on Figure 3.2-17.

A reduction in groundwater flow could also impact the discharge rates from the lake, which currently
flows over the weir into the lower pond areas during the winter and spring months. A reduction in
groundwater flow could also reduce the discharge rate of water from the lower siphon well and Coso
Spring, located about 4 mile south of the Little Lake weir. The spring and siphon well are about 20
feet lower in elevation than the northern end of the lake, so groundwater drawdown here would be
much less than in the northern end of the lake (refer to Appendix C2). Because of the damming of
Little Lake, the water table elevation is somewhat buffered below the lake, and the springs tend to
flow year round, even when the lake is not discharging over the weir.

The Little Lake Ranch habitat restoration effort receives, on average, less than 25% of the water it
uses for irrigating the lower property from discharge from Little Lake. The bulk of the water used for
downstream restoration efforts comes from Coso Spring and the siphon well. Data from Bauer
(2002) indicates that, when the lake stops discharging over the weir, the groundwater continues to
discharge from the spring and siphon well. In 1997, there were 3 consecutive summer months when
there was no downstream flow from Little Lake. During that time, Coso Spring had its highest
monthly flows (2,000 acre-ft/yr). If the Hay Ranch project causes reduction in groundwater flows
towards Little Lake, it will reduce the amount of groundwater coming to the surface on the Little Lake
Ranch property. As a result, the discharge rate from Little Lake would likely decrease and
groundwater that previously surfaced at the lake would likely surface farther south on the property at
the siphon well and Coso Spring (increasing the proportion of water discharging from the spring and
siphon well compared to the lake).
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Figure 3.2-16: Predicted Groundwater Table Drawdown at the North End of Little Lake Pumping
at 4,839 Ac-Ft Per Year for 30 Years

Specific Yield: m10% X20% =30%

Figure 3.2-17: Early Pumping Termination (1.2 years) Scenario Results
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The amount of groundwater surfacing on the property could be reduced substantially under full
pumping rates and project duration. A relatively small reduction in the flow rate and overall saturated
thickness of the aquifer caused by water table lowering could cause water that previously surfaced
to remain below ground. Reduced groundwater flow rates through the lower part of the property
would reduce the amount of water that Little Lake Ranch would have to perform their restoration
efforts, which could be considered a significant impact.

Definition of a Significant Impact to Water Availability at Little Lake Ranch. Defining thresholds of
significant effects to the environment by attempting to measure or predict those effects on vegetation
around Little Lake Ranch was considered and rejected. The Little Lake area is highly manipulated.
Water levels of the Little Lake reservoir are manually controlled. The vegetation surrounding the
area south of Little Lake is manipulated by removing undesirable species, planting others and by
moving water to various areas where managers intend to promote vegetation. As a result, there is no
natural background condition against which to measure effects. Additionally, by moving water
around the property, vegetation may be encouraged in areas not currently highly vegetated and
discouraged in areas now heavily vegetated if management objectives for the restoration project
shift. Therefore, by necessity, it is most appropriate to emphasize measuring impacts to the amount
of water that is available to the restoration project, rather than biological indicators.

The potential effect of groundwater pumping at Hay Ranch includes reduced groundwater flows
towards the Little Lake property. This could result in a reduction in water available in the lake as well
as in the downstream pond areas. If the project were to result in a substantial decrease in water
available to Little Lake Ranch, the project would have a significant impact. Identifying the connection
between groundwater withdrawal on the Hay Ranch property and effects on surface water and water
availability at Little Lake Ranch is difficult given current limitations in the understanding of the aquifer
and groundwater system in the Rose Valley. The hydrologic model and existing data on the
relationship between groundwater levels and water levels in Little Lake provide the best scientific
basis, at present, for determining how pumping could impact the lake.

Pumping would result in a propagation of groundwater drawdown through the Rose Valley over time.
Even after pumping ceases, effects would continue to propagate through the valley. In order to
determine project effects, a significant impact at Little Lake must first be defined and then related to
groundwater pumping and corresponding groundwater level drawdowns throughout the valley.

A benchmark of no more than a 10% decrease in discharge to Little Lake has been determined to be
the “tolerance” level at the lake in order to prevent significant impacts to water availability at the lake.
This groundwater flow rate reduction trigger level of 10% has been set such that the observed
variation in flow rates at Little Lake would remain largely within the natural envelope already
experienced on the property. Groundwater table elevations and gradients in the area vary
seasonally. Bauer (2002) found that for three months of 1997 discharge from Little Lake ceased. A
reduction in groundwater discharge to the lake of up to10% may extend the period that water does
not flow from the lake, but during that timeframe water would still be expected to flow from the
siphon well and Coso Spring. Coso Spring currently supplies water to the lower ranch area 75% of
the time and, in particular, when overflow stops from Little Lake (Bauer 2002).

The lower pond areas, south of Little Lake, must also receive water to maintain the wetlands. The
outflow from the spring, siphon well, and the lake that is not evaporated or consumed by plants
infiltrates back into the ground. The amount of water estimated to be reentering the aquifer at the
south end of the property may be as much as 3,000 acre-ft/yr, which could be manipulated to create
more surface water in the lower ponds. A 10% maximum decrease in groundwater discharge to Little
Lake would still allow for the vast majority of the groundwater to be available for creation of surface
water features (e.g., ponds) prior to infiltration back into the aquifer. No surface waters currently exit
the Little Lake Ranch property (i.e., all water entering the property infiltrates back into the ground,
evaporates, or is transpired by plants on the property). Restoration efforts outlined in the 2000 plan
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focused on methods to capture currently flowing water prior to its infiltration back into the ground at
the south end of the property.

The habitat restoration/creation efforts at Little Lake have been designed for large scale fluctuations
in water availability. If the proposed project does not reduce groundwater levels by more than 10%,
then it is expected that water would flow from the siphon well and Coso Spring such that
downstream areas would have enough water to maintain the manipulated wetland habitats on the
property. Flow over Little Lake weir may decrease or cease for a longer period of time than it does
now on average. The habitat between the weir and the siphon well is usually subject to a period of
ceased flows from the lake (Bauer 2002) and is, therefore, adapted to it. As long as groundwater
levels fell just a few inches in this area, plants could grow deeper roots to adapt. When water begins
to flow again, the area would again inundate and the wetland plants would thrive again. A 10% or
less decrease in flows would allow for continued maintenance of wetland plants and habitat
restoration efforts.

The project as proposed would cause a greater than 10% decrease in groundwater inflow to Little
Lake based on the existing data and results of the existing model. This would be considered a
significant impact. Mitigation includes establishing monitoring points and trigger levels throughout the
valley such that, if actions were taken when those levels were reached, they would prevent Little
Lake from ever experiencing more than a 10% loss in water availability due to groundwater pumping
at Hay Ranch

Mitigation and Monitoring. The project as proposed is expected to cause a significant impact to Little
Lake Ranch surface waters based on the results of the existing model and existing data on the
relationship between groundwater levels and lake water levels. Based on existing knowledge of the
Little Lake area and the groundwater system in the area, triggers throughout the valley that would
indicate an eventual 10% decrease in flow to the lake, can be established using the model.
Mitigation includes establishing monitoring points throughout the valley that if actions were taken
when those levels were reached, would prevent Little Lake from ever experiencing more than a 10%
loss in water availability due to groundwater pumping at Hay Ranch.

The trigger points are established based on the groundwater drawdown level that could cause a
significant impact at Little Lake. Current data suggests that the groundwater aquifer is 3 feet higher
than the lake level. A 10% decrease in head would result in 10% decrease in water flow to the lake.
This is currently believed to be 0.3 feet of groundwater drawdown at the north end of Little Lake.

This 0.3 feet of drawdown at the Little Lake North Dock well is not the main monitoring point, but a
calibration point for the model. The calibration point is necessary to establish the equivalent
drawdown in areas up-valley, such that if those triggers up-valley are reached, mitigation must be
implemented to prevent an eventual decrease of groundwater flow to Little Lake greater than 10%.
The North Dock well is a complex location for monitoring due to its proximity to the lake and the fact
that it is so far from the Hay Ranch wells. Additionally, maximum drawdown in the North Dock well
would occur long after cessation of pumping at Hay Ranch. The amount of groundwater table
drawdown seen at any point throughout the valley would depend mainly upon how close the point is
to the Hay Ranch production wells. A 10% decrease in groundwater elevation at the north end of
Little Lake would appear as a larger drawdown in groundwater levels in wells closer to Hay Ranch
than in those farther from Hay Ranch. Monitoring must occur closer to Hay Ranch, in order to ensure
that the lake never reaches more than 10% decrease in groundwater inflow.

The existing groundwater model predicts that, with a specific yield value of 10%, a maximum of 10%
reduction in groundwater inflow to Little Lake (this is currently benchmarked to a drawdown of 0.3
feet in the Little Lake North Dock well) would occur following pumping at Hay Ranch at proposed
pumping rates for a period of approximately 1.2 years. The model predicts that this maximum
drawdown would occur as much as 30 years after the cessation of pumping at 1.2 years, due to the
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large distance (9 miles) from the pumping. Other locations closer to Hay Ranch would likely record
their maximum drawdown after much shorter periods of time, as shown in Table 3.2-7. For example,
if pumping ceases at 1.2 years, at the Cal Pumice well, the model predicts that maximum drawdown
(7.1 feet) would be reached at approximately 1.25 years, at Coso Ranch North Well a maximum
drawdown of 2.5 feet would be reached at 3 years, and at the Red Hill Cinder Road Well, the
maximum drawdown would be expected to be 0.7 feet at approximately 12 years.

Mitigation, therefore, allows initiation of pumping for the project at the proposed project pumping
rate, until drawdown trigger levels are reached at one or more monitoring locations throughout the
valley (Table 3.2-7). Model predictions indicate that the trigger levels could be reached in as little as
1.2 years; however, some conservative assumptions that are built into the model may extend this
pumping period considerably longer, if actual decreases in the groundwater level occur more slowly
than predicted. The trigger points have been established using the model to prevent a greater than
10% decrease in flows to Little Lake from ever occurring. Triggers are also further described in the
HMMP in Appendix C4. Monitoring should occur monthly for at least three years, with results
reported to the County within 2 weeks of data collection. After three years, if water levels are
decreasing more slowly than predicted, the applicant can petition the County to reduce the
measurement frequency to quarterly.

Data collection in the first few months to years would lead to a better understanding of the
relationship between pumping at Hay Ranch and groundwater table drawdown throughout Rose
Valley and at Little Lake. Pumping may continue as long as the project does not result in a
significant decrease in groundwater available at Little Lake.

The types of data that would be collected to better understand and estimate sustained pumping
rates after one year are fully described in the HMMP provided in Appendix C4. Within approximately
1 year of initiation of pumping, or less if trigger levels are reached sooner, the groundwater flow
model should be recalibrated to the observed drawdown in groundwater levels, to allow for more
accurate estimation of how long the pumping can continue without exceeding drawdown trigger
levels and causing a significant reduction in water available to Little Lake, the springs, and wetlands.
A qualified person approved by Inyo County Water Department and funded by the applicant would
evaluate the results of the first year of data collection, would recalibrate the model, and working with
the Inyo County Water Department and the applicant, and would estimate the duration of pumping
that would keep impacts below the defined trigger levels. Recalibration of the model would also be
necessary later, if pumping continues significantly longer than 1.2 years, as needed and appropriate
to help understand the timing and magnitude of future drawdown of groundwater levels throughout
the valley.

Implementation of mitigation measure Hydrology-3 along with Hydrology-4 would reduce potentially
significant impacts to less than significant levels.

Hydrology-3: Monitoring shall occur at a frequency that is sufficient to detect important
changes and trends in water levels. Monitoring shall occur monthly, at a minimum, at all
monitoring points, following project start-up. The data shall be collected and analyzed by a
qualified person approved by Inyo County Water Department and provided by the applicant.
Monitoring reports shall be prepared by the applicant and submitted to Inyo County Water
Department within 20 days of data collection. After two years, monitoring shall occur quarterly.
Reports shall also be provided to a designated recipient at Little Lake Ranch, Inc. A complete
list of monitoring locations, parameters, and schedule is presented in Appendix C4, Tables
C4-1 and C4-2. Hydrologic monitoring locations are shown on Figure C4-2, in Appendix C4.
Two new monitoring well clusters, each with three wells with screened intervals at three
different depths, located approximately 700 feet south of the Hay Ranch North Wells, and 700
feet south of the South Well, respectively, shall be installed by the project applicant, and as
approved by the Inyo County Water Department. An additional new water table monitoring
well shall be installed by the applicant and as approved by Inyo County Water Department,
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Table 3.2-7: Drawdown Trigger Levels (in feet)

Distance from Hay Ranch South Well (feet)
9,700 10,900 26,000 27,300

0.25 <0.2 0.5 3.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
0.5 0.3 1.3 4.7 0.4 0.3 <0.2 <0.2 <0.2 <0.2 <0.2
0.75 0.7 3.3 8.1 0.9 0.7 <0.2 <0.2 0.2 <0.2 <0.2
1 1.1 5.3 11.5 1.4 1.2 <0.2 <0.2 0.2 <0.2 <0.2
1.2 1.5 6.9 13.2 1.8 1.5 0.2 0.2 0.3 <0.2 <0.2
1.25 1.6 71 11.8 1.9 1.6 0.2 0.2 0.3 <0.2 <0.2
15 1.9 7 7.9 21 1.8 0.2 0.2 0.3 <0.2 <0.2
1.75 21 6.5 6.9 23 2 0.3 0.3 0.3 <0.2 <0.2
2 23 6 6.2 24 21 0.3 0.3 0.4 <0.2 <0.2
3 2.7 4.8 4.8 2.5 22 0.5 0.4 0.4 <0.2 0.2
4 2.8 4.1 4 25 22 0.6 0.6 0.5 0.2 0.3
5 2.7 3.6 3.5 2.4 2.2 0.7 0.7 0.6 0.3 0.3

Maximum

Acceptable

Drawdown (in

feet) 2.8 7.2 13 2.5 23 1.1 1.1 0.7 1 0.4

Time to Max

drawdown

(years since

pumping

began) 4 1.3 1.2 3 3.5 14.5 15 12 22 13

NOTES

1) For any wells where predicted drawdown is less than or equal to 0.25 feet, actions related to these trigger points shall not be

enforced, unless the drawdown seen in these wells is greater than 0.25 feet. Drawdown values of <0.25 feet are difficult to accurately

detect.

2) Based on current groundwater flow model results, these maximum drawdown values listed above result from pumping the Hay

Ranch production wells at design rates for 1.2 years, with specific yield values of 10%. These maximum acceptable drawdowns can

occur several years after pumping at Hay Ranch ceases.

approximately midway between Coso Junction and the Cinder Road Red Hill well, to provide
additional monitoring capability in this area.

The monitoring program also includes reassessment of model-predicted impacts and
recalibration of the groundwater model by a qualified person approved by the Inyo Count
Water Department, and provided by the applicant. After a period of one year of pumping,
observed groundwater level changes shall be compared with predicted groundwater level
changes in order to assess the accuracy of the model-predicted drawdown. If the observed
water level changes at two or more of the selected monitoring points differ from predicted
values (trigger levels) at those locations by at least 0.25 feet at any point in time, or a
maximum acceptable drawdown is reached at a designated monitoring point, or as judged
appropriate by Inyo County Water Department, the model shall be re-calibrated and the
predicted impacts to groundwater levels re-forecast with the re-calibrated model. If the model
results change with recalibration, the mitigation strategy shall be updated in response to new
forecasts of potential impacts to groundwater, potentially including reducing the duration or
rate of pumping, or other mitigation measures as described in the HMMP. Additional re-
calibration is expected to be needed after one year, as monitoring continues and water level
changes are detected farther down Rose Valley. Additional re-calibration of the model shall be
conducted as appropriate following the criteria outlined above (i.e., if the predicted water level
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in two or more wells differs from observed water level drawdown by at least 0.25 feet or more,
or one or more maximum acceptable drawdown levels in wells all across the valley are
exceeded).

Because surface water bodies at the Little Lake Ranch property are likely sensitive to changes
in groundwater elevation and groundwater flow rate, the monitoring plan also identifies trigger
levels that indicate when a significant impact (defined as a substantial reduction in water to
Little Lake) will likely occur unless mitigation measures are implemented to reduce the
pumping rate and/or duration of pumping. The plan includes the implementation of mitigation
measures (namely, Hydrology-2 and Hydrology-4) to reduce any potentially significant impacts
to less than significant levels.

Hydrology-4: The applicant shall be allowed to pump the project at the full proposed pumping
rate until a time when and if the predicted groundwater drawdown trigger levels are exceeded
at two or more of the designated Rose Valley monitoring points by at least 0.25 feet, or if a
maximum acceptable drawdown level is exceeded in any monitoring point.

During the first year, a qualified person, approved by Inyo County Water Department and
provided by the applicant, shall conduct the studies described in Hydrology-1 and Appendix
C4 of this EIR in order to recalibrate the groundwater model to the early groundwater data.
The groundwater model shall be recalibrated in order to more accurately understand the
relationship between groundwater pumping, reduction in groundwater elevations across the
valley, and availability of water at Little Lake. Pumping rates and duration of pumping shall be
determined based on the results of the model and the observed water table drawdown.. At no
time shall projected results of pumping result in a greater than 10% decrease in groundwater
inflow to Little Lake (estimated to be equivalent to a 0.3-foot drawdown in groundwater head at
the northern end of Little Lake) unless new data collected in the vicinity of Little Lake indicates
that a larger decrease of head would not result in a greater than 10% decrease in groundwater
inflow to Little Lake or substantially deplete the water availability to the springs and wetlands
(as defined in the Hydrologic Mitigation Monitoring Plan in Appendix C4 of this EIR).

The revised pumping rate and duration shall be approved by the Inyo County Water
Department. The recalibration shall occur within one year after project startup to ensure
adequate time is available to make adjustments to the pumping schedule if necessary, to
ensure significant impacts do not occur. The model shall be calibrated to the new drawdown
data collected since project startup. Based on the results of the recalibrated model, a revised
schedule for pumping and revised trigger levels shall be determined that will not be expected
to cause a greater than 10% decrease in groundwater inflow to Little Lake. A revised plan for
pumping rate and/or duration of pumping shall be submitted with full documentation to the
Inyo County Water Department by the end of the 1% year of pumping. Pumping can continue
as long as trigger levels in designated monitoring points that prevent a significant impact are
not exceeded, and other signs of substantial impact on surface water bodies (Little Lake,
springs, and wetlands) are not observed, as determined by a qualified person approved by
Inyo County Water Department provided by the applicant.

An alternative option to minimize impacts to Little Lake could include pumping for one or more
years at full scale and model recalibration as prescribed above; however, then reducing
pumping to a lesser degree and/or allowing pumping for a longer period of time along with
implementing a groundwater diversion plan at Little Lake. The diversion system would include
additional pumping from an existing well at the Little Lake Ranch property, if feasible, or
construction of a new well. Water would be piped from the well location along existing
unpaved roads to the lake where it would be discharged. Water would be withdrawn at the
minimum rate necessary to sustain water availability to Little Lake and the lower pond areas.
The pumping amount and duration for a water diversion at Little Lake would be determined by
a qualified person approved by the Inyo Count Water Department, and provided by the
applicant, based on the recalibrated model. The diversion plan is further described in
Appendix C4. Diversion would only be effective and implementable to minimize effects to less
than significant levels if it was:

— Feasible given the availability of water at Little Lake and would not
result in impacts to existing springs (e.g., Coso Spring)
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— Agreed upon with Little Lake Ranch and the applicant
— Funded by the applicant

— Required for a reasonable timeframe (i.e., 20 years) that ensured
accountability and funding by the applicant to mitigate all effects

If any of the above criteria are not met, then pumping would be scaled back or terminated based on
model recalibration as previously described. If determined feasible, the applicant shall use biological
and archaeological monitors during all ground disturbance activities associated with the construction
of the augmentation plan components. The applicant shall also be responsible for obtaining any
required permits for the diversion plan at the time that it is designed and implemented.

Depending on the permeability of lake bed sediments (which is currently unknown), groundwater
diversion on the property may slightly raise or lower the groundwater table beneath Little Lake. If
more permeable sediments are present, more water will seep back into the aquifer through the lake
bottom. If less permeable sediments are present, less groundwater will seep back into the aquifer
beneath the lake and drawdown may increase over and above the drawdown created by Hay Ranch
well operation. However, if less groundwater seeps back into the aquifer, less groundwater will need
to be diverted to maintain the lake level. Flow diversion would not likely impair spring or siphon well
flow because most of the groundwater would be returned to the aquifer or pond system by way of
seepage from the lake bottom or infiltration losses from the outfall stream.

Diversion by pumping groundwater from one of the Little Lake Ranch wells into the lake reportedly
has been conducted in the past; however, details of previous water diversion efforts were not
available for review. The modeling indicated that pumping a well near the south end of the lake or
farther south on the Little Lake Ranch property would minimize impacts on Little Lake. The currently
unused Little Lake Hotel well was reportedly artesian indicating that it is completed below the
groundwater table in a confined groundwater-bearing zone. Extraction from the Hotel well or from
the depth interval screened by that well, south of Little Lake, would minimize impacts to the lake and
shallow groundwater.

Use of a biological and archaeological monitor during construction of the augmentation plan would
minimize potential impacts to biological and cultural resources. Use of a monitor would allow
sensitive resources to be avoided. Impacts to biology and cultural resources would likely be less
than significant due to the scale of the project (which would likely include a 20-foot long pipeline) and
the fact that access and construction would occur in previously disturbed areas. The applicant would
also arrange for the appropriate electrical upgrades, and fund the cost of supplying and maintaining
the electrical power, well, and pump equipment, if needed, at Little Lake Ranch to support pumping.
The timing of the implementation of the proposed temporary augmentation plan is defined and would
be determined through implementation of the HMMP prescribed in mitigation measure Hydrology-1.

It should also be noted that the applicant is subject to all regulations as stated in the Inyo County
Code, Chapter 18.77.045 and 18.77.055, which allows for the CUP to be challenged if at any time if
conditions of the permit are not being implemented or pumping is proven to be “causing
unreasonable effect on the overall economy or environment of Inyo County.” The permit could be
modified or revoked as a result. Conditions of the code also help to minimize the potential for
potentially significant impacts associate with the project. The final decision on any modifications to
the CUP shall be in compliance with the Inyo County Code.

Decommissioning

Decommissioning would involve removing above ground project components, including the tanks
and the equipment on the Hay Ranch property, and abandoning the underground pipeline in-place.
Pumping of the Hay Ranch wells would terminate and no more water would be transported out of the
basin as part of the proposed project.
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Impacts to groundwater levels from decommissioning would cease; however, there is a time lag for
drawdown caused by the previous operations of up to 30 years or more after pumping has ceased.
Groundwater levels would begin rising back to predevelopment levels following the time lag.
Groundwater levels are expected to continue to decrease for a period of time following cessation of
project pumping, as previously described, in areas in the southern part of the valley. Mitigation
measure Hydrology-4 requires monitoring during pumping to ensure that trigger levels for
groundwater drawdown in all monitoring wells will not be exceeded even after pumping ceases.
Impacts would be less than significant with implementation of this measure.

Potential Impact 3.2-3: The potential to cause a significant alteration in the
temperature or water levels of the surface features at Coso Hot Springs through
injection of additional water into the Coso geothermal reservoir

Overview of Impact

Construction of the proposed project would have no impact on the Coso Hot Springs. Project
operation has the potential to impact the hot springs. The Coso Hot Springs have been monitored
closely since the beginning of geothermal production in 1988. On-going numerical modeling has
been performed to understand the relationship between changes in Coso Hot Springs and
geothermal development. Observed variations in hot springs may or may not be a result of the
existing geothermal operations, although strong evidence supports a relationship where reduced
pressure in the geothermal field creates an increase in the size of the steam cap. This increased
steam cap is believed to have influenced the hot springs, making them initially increase in water
level and temperature right after geothermal activity commenced in the late 1980s. The proposed
project involves injecting water into the system, which theoretically could counter the pressure
differential and result in a decrease or stabilization of the steam-dominated portion of the reservoir
and a decrease (or stabilization) in water level and temperature in the hot springs. These changes
could make the hot springs closer to their pre-geothermal development condition.

The geothermal system is highly complex and also influenced by many natural factors. Negative
changes to the hot springs are not expected as a result of the proposed project. The monitoring
program established at the beginning of the development of the Coso geothermal resource and
specified in the original 1979 MOA between CLNAWS, the State Historic Preservation Officer, and
the Advisory Council on Historic Preservation records physical changes in the Hot Springs. This
existing, ongoing monitoring program provides a safeguard for the Hot Springs by providing a long
history of the physical conditions at the Hot Springs before the project and a record of the physical
conditions through the life of the project.

Construction

Construction would have no hydrologic impacts on the Coso Hot Springs. Construction would occur
on the surface, 2.5 miles from the Coso Hot Springs and would not involve the geothermal reservoir
or result in impacts to the reservoir.

Operation and Maintenance

Project operation includes injection of groundwater into the existing geothermal field in the Coso
range at a rate of approximately 4,839 acre-ft/yr (or 3,000 gpm of water or 1,500 kph) into the
reservoir. The water would be added to the existing injection system, which is designed to distribute
the water at multiple locations within the reservoir in order to maximize the production from the
injection and minimize cooling or ponding of injected water. Evaluation of the effectiveness of the
injection program would continue throughout the project and adjustments would be made as
additional information is gathered.
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Injection may or may not have an impact on the nearby Coso Hot Springs. The hot springs are made
up of a series of pools located 2.5 miles from the proposed injection site. The hot springs are
believed to be created by brine and steam that condenses at it reaches the surface, which travels
along the Coso Wash Fault. The springs are a site of Native American interest and included in the
National Register of Historic Places (refer to Section 3.5 Cultural Resource). Concerns regarding the
potential effects of the project on the Coso Hot Springs include potential changes to the temperature,
water levels or appearance of the Coso Hot Springs, and related surface manifestations of the Coso
geothermal system as a result of the proposed injection into the geothermal reservoir.

The Coso Hot Springs have been monitored continuously since geothermal production began in
1988. The monitoring results suggest that water temperatures and average water levels in Coso Hot
Springs South Pool have increased over time. South Pool water levels stabilized rapidly; however,
temperatures increased until 1993, then decreased in 2002 (Figure 3.2-18, Geologica 2007).

Elsewhere in the Coso Hot Springs area, steam manifestations have both increased (Pipeline and
Fault Line fumaroles) and decreased (Devil’s Kitchen). Water levels in wells east of the hot springs
have decreased in area, but remained steady after the initial change (Coso #1), while wells west of
the Coso Hot Springs (4P and 37-4TCH) have increased in area following the initial change. Many of
the changes since the onset of geothermal reservoir production have been abrupt and erratic,
whereas reservoir production has been relatively steady. Changes in chemistry of the monitored
surface manifestations are variable, but generally reflect a decrease in brine component of the water
making up the surface manifestation relative to the steam or steam condensate component.

Steam flows in wells, water levels in wells, and surface manifestations reflect seasonal (and
sometimes diurnal) variations (Geologica 2007). Changes to surface manifestations do not appear to
correlate temporally with available injection data. Nor do they correlate with changes in rainfall or
seismic events (Geologica 2005; 2006; 2007).

Innovative Technical Solutions, Inc. (ITSI) prepared an independent analysis of the hot springs in
April 2007 for the Geothermal Program Office of the US Navy. The purpose of the study was to
investigate and model a possible connection between geothermal production and changes observed
at the Coso Hot Springs since 1988. The report prepared by ITSI in 2007 suggests that there is a
correlation between the increase in the steam zone within the reservoir and increased steam flow up
the Coso Wash Fault. Increases in temperatures and water levels in the South Pool are related to
increased steam discharge based on numerical simulation. Changes in chemistry (Geologica 2005;
2006; 2007), and stable isotopes (Adams 2004) also suggest increased geothermal reservoir steam
discharge at the surface.

There has been extensive study of the relationship of the Coso Hot Springs to the geothermal
reservoir and local groundwater, particularly studies initiated by the Navy (including Erskine and
Lofgren 1989, Guler, 2002, Williams, 2004 and ITSI 2007). Most studies indicate that there is no
dilute low-temperature groundwater overlying the reservoir (Adams et al. 2000). Although there is
some evidence of geothermal discharge to groundwater systems south to Indian Wells Valley and
west towards Rose valley (Williams 2004), the relationship of the developed portion of the
geothermal system to surrounding groundwater appears to be limited by no-flow boundaries such as
the Coso Wash Fault and a mineralogical cap (ITSI 2007).

Stable isotopic signatures of Coso Geothermal fluids have been evaluated for purposes of identifying
the source of the geothermal fluids (Figure 3.2-19). The High Sierras (Fournier and Thompson 1980)
and the Coso Range (Williams and McKibben 1990) have been identified. Isotopic signatures of fluid
samples from the surface studies also suggest that waters from the surface manifestations are
affected by boiling or have a slightly different source.

3.2-52 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008



3.2 HYDROLOGY AND WATER QUALITY

Figure 3.2-18: Temperature and Water Level Variations in South Pool Geothermal Production

began in October 1987
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A steam zone is believed to have developed in the reservoir as a result of pressure decline related to
a net mass deficit from the geothermal reservoir (ITSI 2007). The proposed project would reduce the
net mass deficit by approximately 1,500 kph from 50 percent to less than 20 percent, thereby
slowing or reducing this change. Projected overall reservoir behavior based on reservoir modeling by
Coso (personal communication 2008) indicates that production declines would slow, suggesting
pressure support, and enthalpy would stabilize or decrease, suggesting the impact of injection
related to the proposed project on the geothermal reservoir is most likely to reduce the growth of the
steam zone within the reservaoir.

Although changes in surface manifestations described above correlate temporally with the onset of
geothermal development, the direct relationship between development of the resource at Coso and
the variation in the physio-chemical character of the Coso Hot Springs such as South Pool is less
clear. ITSI (2007) suggests that the development of the steam zone has produced increase steam
discharge along the Coso Wash Fault and the rise in water levels and temperatures in South Pool
are related to increased steam discharge to the surface. This correlation is not unreasonable and
has been suggested for correlations between changes in surface manifestations and development of
other geothermal fields (Sorey 2000). However, the changes in South Pool have occurred in abrupt
steps with some reversals (see Figure 3.2-3b) and the growth of the vapor zone in the reservoir has
been more gradual than changes in South Pool.

Geothermal development may or may not have produced observed changes to the Coso Hot
Springs. If the observed changes at Coso Hot Springs are related to an increasing steam zone within
the reservoir related to geothermal development, the proposed project would likely reduce or reverse
those changes by reducing the development of the steam zone.
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Figure 3.2-19: Coso Hot Springs Stable Isotopes Oxygen-18 and Deuterium

SOURCE: Geologica 2008

Impacts to the surface manifestations of the Coso geothermal system related to the project would be
minimal because:

1) Connection to the reservoir appears to be indirect

2) The proposed project would increase liquid injection and decrease the net withdrawal
related to geothermal development thereby minimizing the pressure decrease-related
development (or possibly reversing) of a vapor-dominated zone within the reservoir. By
minimizing changes in the reservoir from the existing geothermal project, changes to the
surface manifestations that may be connected to the reservoir would be minimized

Therefore, depending on the level of connection, this project will act to minimize additional changes
because the goal of the project is to support reservoir pressure and therefore the project is unlikely
to create changes in surface manifestations.

Potential impacts to the hot springs from the original Coso Geothermal Power Development fall
under the existing 1979 MOA between CLNAWS, the SHPO, and the Advisory Council on Historic
Preservation (refer to Appendix E). This MOA addresses development of geothermal resources on
Navy fee-acquired land within the Coso known geothermal resource area (KGRA). The proposed
project is part of the development of the Coso KGRA, therefore, it falls under this MOA. The MOA
Includes consultation and although this project is not expected to have a significant impact on Coso
Hot Springs, the existing monitoring program provides both a long baseline of physical conditions as
well as monitoring over the life of the project. This existing monitoring program includes acquisition
of appropriate data to monitor changes to the Hot Springs over the life of the project presenting
additional safeguard for the Hot Springs and an agreement for handling any changes to the hot
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springs. With implementation of measures in the MOA, the project is not expected to have a
significant impact on Coso Hot Springs. No mitigation for the proposed project is needed. The 1979
MOA is included in Appendix E to this EIR.

Decommissioning

Decommissioning would involve removal of project equipment on public land and abandonment of
the pipeline in place. Equipment on the Hay Ranch property would be removed and disposed of,
stored, or recycled. Injection would cease just prior to the decommissioning phase. Some changes
may occur to Coso Hot Springs after project decommissioning; however, changes would be a result
of restoration of natural conditions and would therefore not be significant. Decommissioning would
have less than significant impacts on the Coso Hot Springs.

Potential Impact 3.2-4: The potential to substantially alter the existing drainage
pattern in the project area in a manner which would result in substantial erosion or
siltation on- or off-site

Overview of Impacts

Grading, foundation work, installation of drainage structures, and surface activities would result in
temporary disturbance of approximately 59.5 acres of native vegetation and soils, and could result
soil erosion and siltation of on and off-site drainages. These potential erosional impacts would be
mitigated to less than significant levels through implementation of a SWPPP and implementation of
an erosion control plan. Impacts would be less than significant. Project operation would have less
than significant impacts on existing drainages and erosion or siltation. Some water discharge may be
performed for pipeline maintenance, but it would be minimal and would not cause substantial
siltation of existing waterways.

Construction

Wells. Wells would require the installation of down hole pumps and equipment and would have no
potential to substantially alter existing drainage patterns on the project site that could result in
erosion or siltation. Installation of the down hole pumps would not require any ground disturbance.

Lift Pump Station, Substation and Associated Facilities, and Tanks. Construction of these
components would require about 6 acres of ground disturbance. With the exception of the 1.5 million
gallon high point tank, all other facilities would be constructed on the Hay Ranch property. Drainage
on the Hay Ranch property is to the south due to the gentle slope of the property in that direction.
Construction would not change the existing drainage pattern such that substantial erosion or siltation
would occur off-site.

Any exposed soils remaining after the construction of the station would be revegetated in
accordance with COC’s approved revegetation plan to minimize soil erosion. The lift pump station
area would be finish-graded to provide for drainage to the southeast (the direction of natural slope
on the parcel). A SWPPP would be implemented for the entire project as required by law to avoid
erosion impacts due to drainage. Implementation of the mitigation measure Geology-1, which
requires an erosion control plan would also reduce potential impacts to less than significant levels.

Pipeline. Construction of the pipeline route would require approximately 53.5 acres of ground
disturbance. Grading would be minimized, particularly in the steeper areas near the high point tank,
by constructing the right-of-way perpendicular to the contours. At the completion of pipeline
construction, the right-of-way would be restored by finish grading with installation of water bars, and
application of erosion protection in accordance with COC’s approved revegetation plan to minimize
effects to drainage. All fill slopes would receive erosion protection by redistribution of topsoil and
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application of a standard desert seed mixture at a rate of 25 pounds per acre. There are no
perennial drainages in the vicinity of the pipeline route.

Operation and Maintenance

Wells, Lift Pump Station, Substation and Associated Facilities, and Tanks. These facilities
would not alter drainage in the project area that could lead to substantial siltation off-site. These
facilities would add about 3 acres of impervious surface. Water runoff would follow natural drainage
patterns and would not result in substantial erosion of soil. The high point tank includes an overflow
drain, which would be directed to an existing drainage. Soil erosion may occur at this point,
depending on the quantity of water that could be released from the tank. To minimize soil erosion at
either tank from periodic water releases, mitigation measure Geology-2 would be implemented,
which requires stabilizing tank outlets with rip rap to minimize soil loss and sedimentation.

The tanks have sensors and alarm systems that are manned at the power plant 24 hours per day to
minimize overflow and to identify emergency situations or failures. Catastrophic failure of either tank
could cause soil erosion, particularly at the high point tank, which is larger and located on a hill. The
potential for catastrophic failure is low and the impact is considered less than significant.

Pipeline. Maintenance of the pipeline may require some small discharges of water from air release
valves along the pipeline. Erosion and sedimentation could occur from drainage of the pipeline for
maintenance. These discharges would be small quantities (tens of gallons) of water directed towards
the natural drainage adjacent to the road. If maintenance requires excavating portions of the
pipeline, mitigation measure Geology-1 would be implemented to minimize erosion to less than
significant levels.

Decommissioning

Decommissioning would involve removing or abandoning equipment in place. Minimal soil
disturbance would be involved with the project decommissioning to remove foundations. The ground
would be revegetated according to COC'’s approved revegetation plan. Mitigation measure Geology-
1 would also be implemented. The proposed buried pipeline would be abandoned in place. Impacts
would be less than significant with the appropriate measures.

Potential Impact 3.2-5: The potential to cause substantial flooding that could result in
damage to life or property

Overview of Impacts

The proposed project would not cause flooding from construction, nor would operation result in a
significant potential to cause or be damaged by floods. Impacts related to flooding and flooding
hazards are less than significant.

Construction

Construction would not cause substantial flooding. Some water would be used for dust suppression;
however only small quantities would be applied to disturbed surfaces. Flooding would not occur.

Operation

Haiwee Creek runs south along the east side of US Highway 395, portions of which are identified as
a Zone A Flood Zone. None of the structures of the proposed project are within the 100-year flood
hazard area as mapped on the federal Flood Hazard Boundary Map or the Federal Emergency
Management Agency (FEMA) Flood Insurance Rate Map No. 060073 1925B, dated September 4,
1985. If the creek flooded greater than the 100-year event as mapped by the FEMA projections,
portions of the Hay Ranch property could experience minor flooding. The probability of this

3.2-56 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008



3.2 HYDROLOGY AND WATER QUALITY

magnitude storm event occurring is so remote as to be less than significant. There are no inhabited
structures or residences on the Hay Ranch site, nor along the 9 mile pipeline route.

The Hay Ranch wells are at elevation 3,437 feet amsl and the south spillway of Haiwee Reservoir is
at an elevation of 3,760 feet amsl. The reservoir holds approximately 28,000 acre-feet of water. The
dam is located approximately 4 miles north of the Hay Ranch property and the terrain from the dam
to Hay Ranch is a relatively broad, open plain. If the dam suffered catastrophic failure, floodwaters
would inundate the substation and nearby pipeline corridor, and damage structures as far away as
Coso Junction. Therefore, the substation and portions of the pipeline corridor could suffer major
flood damage. The substation would immediately become inoperable and pose no threat to workers
or nearby residences or businesses. No element of the proposed project would lead to increased
probability of a catastrophic failure of Haiwee Dam, and, the probability of a catastrophic failure is so
remote as to be considered less than significant.

The project includes two water storage tanks, one holding 150,000 gallons and the other holding
1,000,000 gallons. Failure of these tanks would cause localized ponding on the Hay Ranch property
and in the region of the high point tank. The tanks are designed to prevent catastrophic failure,
including equipment that detects water level and leaks. The likelihood of catastrophic failure of the
tanks is so remote that it is considered less than significant. Leakage of the pipeline could also
cause some localized flooding; however, equipment would monitor pressures in the pipeline and
regular inspection and maintenance would minimize the chances of pipeline failure that could result
in localized flooding.

Decommissioning

Decommissioning would involve removal of project equipment on public land and abandonment of
the pipeline in place. Decommissioning would minimize the potential for localized flooding since the
project would no longer pump, store, or deliver water. There would be no flooding related impacts
from project decommissioning.

Potential Impact 3.2-6: The potential to cause a violation of water quality
requirements or otherwise degrade existing water quality in the area or impact
drinking water and drinking water supplies

Overview of Impacts

Substantial withdrawals of water could potentially cause changes in groundwater flowpaths, such
that the source of water at a particular well could be from a different area with a different water
quality. However, given the scale of the area, it appears unlikely that changes in groundwater flow
paths will be far-ranging enough to cause significant changes in the quality of groundwater. No
significant impacts to surface water or groundwater quality are expected during construction or as a
result of operation of the project.

Construction

Construction is not anticipated to have any impact to groundwater or surface water quality. The
groundwater table is located more than 200 feet below ground surface along the pipeline alignment;
spills or releases from construction equipment are unlikely to migrate down to the water table in
sufficient volume as to impact groundwater quality. No perennial surface water bodies are located
within or down gradient of the construction and therefore there impacts to surface water quality from
construction are unlikely.
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Operation and Maintenance

Operation of the proposed project is unlikely to have any significant impact on groundwater or
surface water quality. The groundwater extracted by the Hay Ranch wells would primarily come from
drainage of saturated soil pore space in the recent alluvial sediment deposits near the wells and to a
lesser extent, groundwater inflow from Owens Valley and mountain front precipitation recharge in the
Sierra Nevada range.

Groundwater flowing towards Little Lake Gap, currently, and after project startup, primarily comes
from mountain front precipitation recharge entering the basin at locations downgradient (south) of
the Hay Ranch with a smaller component of groundwater flowing downgradient (southward) within
the valley aquifer. The mountain front recharge has good water quality (total dissolved solids <500
mg/L, see section 3.2.3. The valley aquifer water is higher in dissolved solids relative to mountain
front recharge (total dissolved solids > 500 mg/L). Operation of the Hay Ranch project would have
no effect on the chemical character of Sierra Nevada mountain front recharge; consequently, the
project is unlikely to impact the quality of groundwater flowing towards Little Lake Gap and as seen
in the surface manifestions (i.e., springs, siphon wells, Little Lake, and surrounding ponds and
wetlands).

If the inflow to the southern part of Rose Valley from groundwater flowing downgradient within the
valley aquifer is reduced, it is possible that the dissolved solids of groundwater flowing southward
towards Little Lake Gap may be slightly reduced. By reducing the component of inflow of saline
valley basin water relative to dilute mountain recharge water, the dissolved solids of groundwater in
the Little Lake area may decrease, improving water quality. Effects to water dependent vegetation
are addressed in Section 3.4 Biological Resources.

Decommissioning

Decommissioning would involve removal of project equipment on public land and abandonment of
the pipeline in place. Decommissioning would not impact water quality since it would result in the
restoration of natural conditions in the aquifer. The groundwater table is located more than 200 feet
below ground surface along the pipeline alignment; spills or releases from demolition equipment are
unlikely to migrate down to the water table in sufficient volume as to impact groundwater quality.
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APPENDIX C1
NOVEMBER/DECEMBER 2007 PUMPING TEST
PROCEDURES, MONITORING DATA, AND RESULTS

C1-1 Introduction

This appendix describes the procedures employed, equipment used, and monitoring results
from a constant discharge aquifer pumping test conducted in Rose Valley, California in
November and December 2007. The 14-day constant discharge aquifer test was conducted
to further evaluate the potential impacts of extracting groundwater from the Hay Ranch
property in north central Rose Valley for use in augmenting water supplies for the Coso
Geothermal Project. Specifically, Coso Operating Company (COC) conducted an aquifer
test to refine estimates of aquifer parameters (transmissivity, storage coefficient/specific
yield, and vertical hydraulic conductivity or leakage) using transient data.

C1-2 Responsibilities

During the pumping test, COC’s staff geologist and operations personnel were
responsible for most field data gathering activities including installing electronic pressure
transducers in selected wells, downloading electronic data on a daily basis for transmittal
to Geologica , manually measuring water levels in observation wells, measuring the flow
rate from the Davis well at Portuguese Bench, and recording the groundwater discharge
rate from the pumped well. As a quality assurance measure, Geologica ’s senior
geologist’/hydrogeologist visited the site at the start of the test on November 19, midway
through the test on November 28, and on the last day of pumping on December 3, 2007 to
observe test procedures. Geologica reviewed the pumping test data on a daily basis and
recommended extending the test from the original planned 10-day constant rate pumping
test to the final 14-day duration. COC engaged Howard Pump to place the test pump in
the Hay Ranch South well and fuel the generator and maintain the equipment throughout
the test. At the end of the test, Geologica analyzed the pumping test data to estimate
aquifer parameters and to recalibrate a numerical groundwater flow model for Rose
Valley (described in Appendix C-2 to this report).

C1-3 Aquifer Test Design and Procedures

The constant discharge pumping test comprised pumping the Hay Ranch South well for
14 days (from 3:59 p.m. on November 19 to 4 p.m. on December 3) followed by recovery
monitoring for a period of approximately 7 days. The Hay Ranch South well was pumped
at a constant rate of 1,925 gallons per minute (gpm) during the test. Background
groundwater level and barometric pressure monitoring was initiated prior to the start of
pumping in the Hay Ranch well to evaluate baseline conditions. The Davis’s and COC
staff measured the groundwater discharge rate from the Davis siphon well (aka the Davis
spring) at Portuguese Bench using a bucket and stop watch periodically after the start of
the pumping test. Pump test procedures generally followed the recommendations in the
memo prepared by Geologica dated November 7, 2007 and are described below.
Monitoring locations are shown on Figure C1-1.
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C1-3.1 Test Well Setup and Monitoring

C1-3.1.1 Test Well Construction

The Hay Ranch South well is a former irrigation well constructed in 1974. The well was
completed to a depth of 675 ft below ground surface (bgs). The 16-inch-diameter steel
well casing has mill cut slots between 200 and 675 ft bgs but was gravel packed between
ground surface and 675 ft bgs so is presumed to fully penetrate the Rose Valley alluvial
aquifer. The South well reportedly has not been used since alfafa farming ceased, prior to
COC’s acquisition of the property. At the start of the pumping test on November 19,
2007, the depth to the groundwater table in the South well was 179 ft bgs.

C1-3.1.2 Test Pump

COC contracted with Howard Pump to install a temporary pump in the Hay Ranch South
Well. Installation of the pump began the morning of November 19, 2007. The pump was
set with the inlet bowls at a depth of 400 ft bgs. The line-shaft turbine pump was powered
by a trailer mounted diesel engine with variable speed control. At the time of pump
installation, a 100 pounds per square inch (psi) vented In Situ Mini-Troll electronic
pressure transducer (“transducer”) was installed approximately 145 ft below the initial
groundwater table.

C1-3.1.3 Produced Water Discharge

Groundwater produced during the test was piped to an irrigation distribution system and
discharged on the ground approximately %4 mile south of the test well. A perforated pipe
sprinkler system was used to distribute the water over the ground surface to reduce the
potential for runoff, ponding, and/or soil erosion.

C1-3.1.4 Test Well Monitoring

COC initiated groundwater level monitoring in the test well using the In Situ data logging
system at 12 noon on November 19, 2007. Water pressure, reflecting the height of the
column of groundwater above the transducer, and water temperature were measured and
recorded every 5 minutes until just before noon on December 6. COC staff made manual
depth to water measurements in the well on November 15 and 19, 2007 using an
electronic water level sounder. The pump contractor installed a flow meter/totalizer on
the pump discharge line at the well head. COC operating department staff inspected the
pump, generator, and discharge system four times each day (approximately every six
hours) during the pumping portion of the test, and recorded flow rate and the flow
totalizer reading in an operating log. A copy of the test well operating log is provided in
Table C1-1.

C1-3.2 Observation Well Selection and Monitoring

The groundwater level monitoring program consisted of a combination of long term and
short term monitoring conducted before, during, and after the pumping test depending on
well access and operational constraints. COC utilized existing agriculture and drinking
water supply wells owned by various parties including COC for pumping test monitoring;
no new wells were constructed for this test. Most, but not all, of the wells monitored for
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the 2007 pumping test are currently out of service. In addition to intensive monitoring of
the North well on the Hay Ranch property, which is located approximately '% mile north
of the test well, wells were selected throughout Rose Valley to maximize the data set
available for analysis. Table C1-2 summarizes the wells monitored, duration and
frequency, and monitoring equipment utilized. Well locations are shown on Figure C1-1.

Monitored well characteristics are briefly summarized as follows:

The Hay Ranch North well was drilled in 1971 and is 724 ft deep with slotted screen
open from 120 ft bgs to the bottom of the hole. Due to its depth, it is believed to fully
penetrate the Rose Valley alluvial aquifer. Reportedly, the well has not been used
since the mid-1970’s. COC installed a 30 psi unvented transducer and initiated a
groundwater level monitoring program in the well on August 29, 2007 and made
manual water level measurements periodically during the pumping test. COC
installed a 5 psi vented transducer in the well on November 19, 2007 and began
automatic water level monitoring every 15 minutes with the more sensitive transducer
at noon that day continuing through December 10, 2007.

The out of service Cal-Pumice (Pumice Mine) well located approximately 1-1/4 miles
northwest of the test well, is 397 ft deep with casing perforations between 300 and
397 ft bgs. The Pumice Mine well penetrates the upper portion of the Rose Valley
alluvial aquifer. COC installed a 5 psi vented transducer in the well and began
monitoring water levels every 15 minutes beginning on November 14, 2007
continuing through December 10, 2007.

COC monitored groundwater levels in two former irrigation wells, V816 and V817,
owned by the Los Angeles Department of Water and Power (LADWP) located
approximately 1.7 miles north of the test well. The wells are approximately 500 ft
deep and open to the upper portion of the Rose Valley alluvial aquifer. COC installed
a 5 psi vented transducer in well V816 on November 14, 2007 and manually
measured depth to groundwater in both wells periodically between November 14 and
December 5, 2007.

COC monitored groundwater levels in the Coso Ranch North well located on the west
side of highway 395 approximately 1.8 miles south of the test well. No well log was
available for the well. Because it appears to have similar construction to the Coso
Ranch South well which is 740 ft deep, it is assumed to fully penetrate the Rose
Valley aquifer. The Coso Ranch North well is not used, however, the Coso Ranch
South well is pumped several times a day to fill a water truck for the Pumice mine.
The Coso Ranch South well is located approximately 1,900 ft south of the North well;
however, pumping the South well did not appear to measurably affect groundwater
levels in the North well. COC installed a 30 psi unvented transducer and initiated a
groundwater level monitoring program in the well on August 29, 2007 and made
manual water level measurements periodically during the pumping test. COC
installed a 5 psi vented transducer in the well on November 14, 2007 and began
automatic water level monitoring every 15 minutes with the more sensitive transducer
at noon that day continuing through December 10, 2007.
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* COC manually measured depth to groundwater in two unused wells, the Lego well
and well G-36, located on Navy property approximately 5 miles southeast of the test
well. Although the wells are believed to be less than 400 ft deep, no construction
details were available for either well.

* COC monitored groundwater levels in the Navy 18-28 well located approximately 7.2
miles southeast of the test well. The 430 ft deep well screens interbedded deposits of
sand, basalt, and volcanic ash/tuff in the upper portion of the Rose Valley aquifer.
COC installed a 30 psi unvented transducer and initiated a groundwater level
monitoring program in the well on October 12, 2007 and made manual water level
measurements periodically during the pumping test. COC installed a 5 psi vented
transducer in the well on November 14, 2007 and began automatic water level
monitoring continuing through December 10, 2007.

e COC monitored the groundwater level in an unused well (Little Lake Ranch North
well) located at the north end of the Little Lake Ranch property approximately 8
miles south of the test well. No construction information was available for this well.
Judging from the shallow depth to groundwater at this location, approximately 40 ft,
the well is screened in the top of the Rose Valley alluvial aquifer. COC installed a
vented 30 psi transducer and began monitoring groundwater levels every 15 minutes
beginning on November 19, 2007 continuing through December 10, 2007.

All wells with pressure transducers were also manually gauged. Manual water level
measurement data are summarized in Table C1-3. Because unvented pressure
transducers were used in the long term monitoring wells, barometric pressure was
monitored using an In Situ BaroTroll pressure transducer.

C1-3.3 Davis Siphon Well Monitoring

The groundwater discharge rate from the Davis family siphon well at Portuguese Bench
was monitored periodically during and after the pumping test. The siphon well is located
approximately 100 ft behind the Davis’s house and uphill from their pond. The siphon
well consists of an approximately 10 ft deep dug well vault with a slotted casing
extending an additional 10 ft bgs (approximately 20 ft total depth). A sealed 4-inch-
diameter PVC pipe inserted below the water level in the slotted casing crosses the
property from the siphon well to discharge at the pond on the east side of the house. The
discharge end of the pipe is lower than the groundwater level in the siphon well so that
when the pipe is primed (filled with water) it freely siphons water from the well to
discharge in the pond. To assess whether pumping the Hay Ranch wells might impact
well discharge on the Davis property, the discharge rate from the siphon was measured
approximately daily between November 19 and December 10, 2007. The groundwater
disharge rate was measured using a stop watch to measure the amount of time required to
fill a plastic bucket from siphon line to the pond. Measurements were repeated 3 to 5
times at each daily reading and recorded in a field notebook. A summary of the discharge
readings is provided in Table C1-4.

C1-3.4 Interferences and Data Corrections

Several factors or events complicated analysis of the pumping test monitoring data. These
included:
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The Hay Ranch South Well was pumped for approximately 10 minutes beginning
at 3:25 p.m. on November 19 but the pump shut down due to a voltage regulation
issue. The problem was fixed and the pumping test restarted at 3:59 p.m. Because
of the short duration and great distance to observation wells, this pumping and
recovery incident did not appear to induce response in observations wells. The
test well recovered to within 2 ft of the initial static level by the time the 14 day
test was started.

Pre-existing water level trends, notably falling groundwater levels were observed
in the Cal-Pumice, LADWP V816, and V817 wells. Data from the Cal-Pumice,
V816 and V817 wells could not be used for aquifer parameter evaluation because
of the nearly 0.4 ft drop in groundwater elevation observed in these wells between
November 14 and December 5, 2007. The cause of the groundwater elevation
decline in these wells is unknown. Data obtained from the LADWP aqueduct
operations website indicated that the water level in the Haiwee South reservoir
located nearly 2.5 miles north of the V816 and V817 wells, rose nearly 4 feet
during this time period. Water seepage from the reservoir is believed to recharge
the Rose Valley alluvial aquifer north of the Hay Ranch property and would be
expected to increase or remain the same as reservoir levels rise. Consequently, it
does not appear that changes in groundwater level in the LADWP wells were
directly related to reservoir seepage.

Water level drawdown was observed in the Coso Junction Store Well #1 resulting
from unmetered pumping of the Coso Junction Store Well #2 which is
approximately 25 ft south of well #1. This included a period of approximately 10
hours when the #2 well pumped without stop because of a water main break near
the well head. As a result, the Coso Junction Store Well #1 groundwater level
observations could not be used for aquifer parameter estimation.

Uncontrolled pumping of the Coso Junction #2 well may have caused as much as
0.1 ft of groundwater level drawdown in the Coso Ranch North well, which is the
next closest nearby observation well. The Coso Ranch North well appeared to
have recovered from this disturbance at about the time it started to respond to
pumping in the Hay Ranch South well.

Groundwater elevation fluctuations throughout the Rose Valley monitoring well
network as a result of variations in barometric pressure. Barometric pressure
fluctuated over a range of up to 0.43 pounds per square inch (psi) [equivalent to 1
foot of water| between November 19 and December 4 (see Figure C1-2). This
induced groundwater elevation fluctuations that ranged in magnitude from 0.05 ft
in the Little Lake Ranch North well to 0.83 ft in the Hay Ranch wells. Increasing
barometric pressure can induce an increase in apparent depth to groundwater in
observation wells (and conversely) but has no significant affect on groundwater
levels within the aquifer. When possible, barometric pressure fluctuations were
correlated with groundwater elevation fluctuations to estimate barometric
correction efficiency factors for individual wells. A barometric correction was
applied to the transducer data that involved adding the negative of the product of
barometric efficiency and barometric pressure change between water level
readings to the recorded water pressure change. Estimated barometric efficiencies
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ranged from approximately 5% in the Little Lake Ranch North well to 83% in the
Hay Ranch wells. The barometric correction could not be applied to wells that
were only gauged manually (V817, G-36, or Lego) because there were
insufficient water level data to develop a correlation. The barometric correction
factors were not effective in removing all apparent barometric-related water level
fluctuations apparently due to variations in the response to barometric pressure
fluctuations.

C1-4 Pumping Test Results

This section discusses the results of the constant discharge aquifer test.

C1-4.1 Pumped Well Response

The Hay Ranch South well drew down approximately 107 ft from static during the
pumping test indicating a specific well capacity of 18 gpm/ft of drawdown. This
compares well with the value of 21 gpm/ft noted for the 24 hour pumping test conducted
in this well in 2003 (GeoTrans, 2003). The well recovered to within 3 ft of the initial
static level within 3 days of terminating pumping. A plot showing groundwater elevation
versus time in the pumped well is shown on Figure C1-3.

C1-4.2 Observation Well Response

Groundwater elevation measured in the observation wells is graphically depicted on
Figure C1-4 for the LADWP wells, Figure C1-5 for the Cal-Pumice well, Figure C1-6
for the Hay Ranch North well, Figure C1-7 for the Coso Ranch North well, Figure C1-8
for the Coso Junction Store #1 well, Figure C1-9 for the Lego and G-36 wells, Figure
C1-10 for well 18-28, and Figure C1-11 for the Little Lake Ranch North well. Manual
gauging data are depicted as discrete points on the water level plots; transducer data are
represented with a continuous line.

As noted previously, groundwater elevation in the LADWP wells (V816 and V817) and
Cal-Pumice well declined nearly 0.4 ft between November 14 and December 10, 2007
(Figures C1-4 and C1-5). Because they are located 9,000 and 6,400 ft north of the test
well, respectively (see Figure C1-1), and because the water level decline started before
pumping started, it was not possible to determine whether pumping the Hay Ranch South
well caused drawdown in these observation wells. Evaluation of groundwater elevation
changes in the Cal-pumice well was additionally complicated by water level fluctuations
in the well apparently caused by barometric pressure fluctuations that were of the same
order of magnitude as drawdown at this location potentially caused by test well pumping.

The groundwater elevation in the Coso Ranch North and Hay Ranch North wells
appeared to decline approximately 0.3 ft and 6 ft, respectively, as a result of test well
pumping. Evaluation of this response to estimate aquifer parameters is discussed below.

The groundwater elevation in the G-36 well which is located approximately 5 miles

southeast of the test well declined slightly (less than 0.05 ft) during the pumping test but
did not recovery after pumping stopped (Figure C1-9). The water level in the Lego well

Pg. C1-8



(also located approximately 5 miles southeast of the test well) may have declined slightly
but responded strongly to barometric pressure fluctuations, fluctuating nearly 0.3 ft as a
result. Based on these observations, it appears unlikely that the test well pumping induced
significant drawdown at this distance.

The groundwater elevation recorded in the Navy 18-28 well (Figure C1-10) increased by
approximately 0.1 ft during the pumping test indicating no impact from pumping the Hay
Ranch test well at this distance (more than 7 miles from the Hay Ranch). The
groundwater elevation in the Little Lake Ranch North well (Figure C1-11) also increased
very slightly (approximately 0.07 ft) during the pumping test indicating no response at
this distance (8 miles south of Hay Ranch).

C1-4.3 Portuguese Bench Siphon Well Response

As shown on Figure C1-12, the discharge rate from the Davis’ siphon well fluctuated
around an average value of approximately 4.55 gpm between November 19 and
December 3 but then decreased to slightly over 4.2 gpm after test well pumping
terminated. The fluctuations in well discharge rate do not appear to be related to
groundwater extraction at Hay Ranch or barometric pressure fluctuations (illustrated on
Figure C1-12), but may relate to temperature/weather changes in the mountains west of
the Davis property. Because the intake for the Davis well is located at an elevation
approximately 600 ft higher than groundwater table elevations in Rose Valley, no
response was expected.

C1-5 Estimated Aquifer Parameters

Geologica used standard graphical methods to evaluate aquifer properties. Plots were
prepared of drawdown versus the logarithm of elapsed time (semi-log plots) for data from
the Hay Ranch North and South wells, and the Coso Ranch North well as shown on
Figures C1-13 through C1-15, respectively. Additionally, a plot of logarithm of
drawdown versus the logarithm of elapsed time (log-log plot) for the Hay Ranch North
Well was developed as shown on Figure C1-16. The Cooper-Jacob Straight-Line Method
(Dawson and Istok, 1991) was used to estimate aquifer transmissivity and storage
coefficients using the semi-log data plots from the Hay Ranch South well and Coso
Ranch North well. Transmissivity values estimated from early well response ranged from
6,630 to 19,400 ft*/day in the Hay Ranch wells and 165,700 ft*/day in the Coso Ranch
North well (see Table C1-5). Storage coefficients estimated for the Hay Ranch North well
and Coso Ranch North well were 0.00077 and 0.0014, respectively. Later well response
exhibited decreasing rates of groundwater table drawdown with time indicative of
vertical drainage. These are considered to be rough estimates because the Jacob-Cooper
time constraint was not met for portions of the early time data and the analysis method is
intended for confined aquifers.

Analysis of time drawdown data from the Hay Ranch North well using the Neuman
(1975) delayed yield type-curves indicated an aquifer transmissivity of 14,750 ft*/day and
storage coefficient of 0.001. Assuming a saturated thickness of 600 ft, these results
indicate a horizontal hydraulic conductivity of approximately 25 ft/day. The vertical
hydraulic conductivity of the aquifer was estimated to be 0.01 ft/day using a Neuman
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“Beta” coefficient of 0.01 from the type curve match and an aquifer thickness of 600 ft.
The time-drawdown data from the Hay Ranch North well are considered to provide the
best indication of aquifer response because drawdown in the well substantially exceeded
interferences from barometric pressure and other wells pumping. The Neuman delayed
yield type curves appeared to give the best match to observed time drawdown data from
the November/December 2007 pumping test. The aquifer may best be described as
“semi-confined” as it is unconfined near the water table and becomes increasingly
confined by clay and silt layers with increasing depth below the water table.

Aquifer specific yield (as opposed to storage coefficient) could not be estimated using
graphical methods because the change in time-drawdown response characteristic of
unconfined aquifer response (decrease in water level drawdown rate) was not fully
developed during the 14 day pumping test.

C1-6 Discussion and Conclusions

COC conducted a 14 day constant rate pumping test between November 19 and
December 3, 2007 using a pump installed in the Hay Ranch South well and monitoring
groundwater levels in 11 wells located throughout Rose Valley. The greatest response to
pumping was observed in the pumped well (107 ft of drawdown) and the Hay Ranch
North well (6 ft of drawdown), approximately 2,750 ft north of the pumped well. Wells
(Coso Ranch North and Coso Junction Store #1) in Coso Junction, 2 miles south of the
pumped well, drew down as much as 0.4 ft during the test. Wells on Navy property 5 to 7
miles south of the pumped well did not appear to respond to pumping nor did a well
located at the north end of the Little Lake Ranch property, 8 miles south of the pumped
well. Changes were observed in the groundwater discharge rate from the Davis siphon
well at Portuguese Bench that did not appear to be correlated with test pumping.

In general, aquifer response was consistent with that of a stratified, semi-confined
aquifer. In this type of system, the aquifer would be expected to respond initially as if it
were confined, and exhibit low storage coefficients, then as time goes on, vertical
movement of groundwater from higher in the aquifer reaches the well screen causing a
gradual reduction in the rate of groundwater level drawdown. If pumping continues for
long periods of time at high rates, a second pronounced decrease in the rate of
groundwater level decline is expected as soil near the groundwater table actually becomes
dewatered. During the 2007 pumping test, the time-drawdown plots from the wells on the
Hay Ranch property showed the initial rapid decline characteristic of low storage
coefficients, then gradually drew down more slowly towards the end of the test indicating
recharge from higher in the aquifer. However, specific yield could not be estimated based
on data collected during the 2004 or 2007 pumping tests. As such, uncertainty in this
parameter will have to be addressed using sensitivity analysis in the groundwater
modeling analysis presented in Appendix C2.

The most significant finding of the 2007 pumping test was that the vertical hydraulic

conductivity of the aquifer was estimated to be approximately three orders of magnitude
lower than the horizontal hydraulic conductivity in the central part of Rose Valley. This
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is not unexpected because drillers’ logs for wells drilled in the valley frequently report
clay interbeds between sequences of sands and gravels; the presence of these clay layers
impedes vertical groundwater flow. The effect of this natural vertical anisotropy is two-
fold: it reduces the rate at which groundwater moves down from the water table, that is, it
increases the time required before the onset of unconfined aquifer conditions, and, it
increases the lateral distance at which pumping effects are propagated compared to a
more uniform sand and gravel aquifer. Because the groundwater flow model developed
for Rose Valley in 2006 used higher vertical hydraulic conductivity values, it may
underestimate groundwater table drawdown developed at distance from the Hay Ranch
pumping wells. Evaluation of the significance of this finding is presented in Appendix
C2.
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APPENDIX C2
NUMERICAL GROUNDWATER FLOW MODELING
ROSE VALLEY, INYO, COUNTY, CALIFORNIA

C2-1 Introduction

This appendix describes the numerical groundwater flow model developed for the Rose
Valley, California, groundwater basin for the Environmental Impact Report (EIR) being
prepared by MHA|RMT on behalf of Inyo County for the Coso Operating Company
(COC) Water Extraction and Delivery System Project (“the Project”). For this project,
GEOLOGICA, Inc. (GEOLOGICA) revised and recalibrated a numerical model previously
developed by Brown and Caldwell (2006) for the Rose Valley groundwater basin.
Groundwater flow evaluations were conducted using the U.S.G.S. MODFLOW computer
code (McDonald and Harbaugh, 1988) implemented in the Groundwater Vistas graphical
environment (Environmental Simulations, 2007).

C2-1.1 Purpose

The purposes of the evaluations and analysis described in this appendix were: to
evaluate the groundwater conditions; analyze the potential impacts to groundwater
resources in Rose Valley according to CEQA guidelines; and, to define mitigation
measures to reduce potentially significant effects of the construction and operation of the
proposed COC Hay Ranch project.

C2-1.2 Scope

The scope of this task included evaluating information regarding hydrogeologic
conditions in Rose Valley, revising an existing numerical groundwater flow model of
Rose Valley developed by Brown and Caldwell (2006) as needed to better represent
those conditions, calibrating the model to new data from a pumping test conducted in
November/December 2007, and developing scenarios to evaluate the proposed project,
alternatives to the proposed project, and possible mitigation measures to reduce the
impact of the proposed project. In addition, GEOLOGICA conducted sensitivity analyses to
evaluate the impact of uncertainty in various input parameters and various withdrawal
scenarios on model predictions.

C2-2 Environmental Setting

C2-2.1 Physiography

Rose Valley is a long, narrow valley located on the eastern flank of the Sierra Nevada
Mountains in Inyo County, California. The alluvial portion of the groundwater basin is
approximately 16 miles long from the southern end of the Haiwee Reservoir to just south
of Little Lake, and has a maximum width of approximately 6 miles at its widest point.
Rose Valley is topographically separated from the Owens Valley to the north by
Dunmovin Hill, a topographic high that is composed of a massive landslide or series of
debris flow deposits that originated from the Sierra Nevada range to the west (Bauer,
2002). Rose Valley is separated from the Indian Wells Valley to the south by a
topographic high formed by a combination of granitic rocks and volcanic flows, and by
the Little Lake Gap, which is an approximately 1,000 ft wide water-carved canyon within
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the volcanics (Bauer, 2002). Figure C2-1 depicts physiographic features of the study
area. The ground surface of the valley floor generally slopes gently to the south at a rate
of 30 to 35 feet per mile.

C2-2.2 Geology

Rose Valley is a graben surrounded and underlain by igneous and metamorphic
basement rocks of the Sierra Nevada and Coso Ranges. Alluvial sediments were
encountered to depths as great as 3,489 feet in borings advanced in the north central
portion of the basin (Schaer, 1981) and may extend to depths greater than 5,000 feet
below ground surface (bgs) based on gravity surveys (GeoTrans, 2004). Younger (30 to
0.4 million years old) volcanic rocks of the Coso Range outcrop east of the central and
northern Rose Valley and are predominately rhyolitic, dacitic, and andesitic in
composition. The southern boundary of the Rose Valley groundwater basin is marked by
outcrops of volcanic rocks related to eruptions within or flows from the Coso Range and
volcanic cinder cones in the Red Hill area.

As summarized by Bauer (2002), the basin fill consists, in descending order, of recent
alluvial fan deposits including debris flows from the bordering Sierra Nevada Mountains,
volcanic deposits including basalt, ash, cinders, and tuff, lacustrine deposits of the Coso
Formation, and older alluvial fan deposits from the Sierra Nevada and Coso Ranges.
The recent alluvial deposits usually occur between ground surface and depths of up to
800 ft, and consist of a mixture of sands and gravels interbedded with clay. The
maximum drilled thickness of these deposits occurs in the north central part of the valley
near the Hay Ranch property. The Coso Formation uncomformably overlies basement
rocks in the Coso Range and Rose Valley, and is comprised of a heterogeneous
assemblage of primarily lacustrine deposits, with lesser amounts of volcanic tuff and
alluvial fan deposits. Bauer (2002) described the Coso Formation as being comprised of
four members in descending stratigraphic order: the Rhyolite Tuff Member, the Coso
Lake Beds Member, the Coso Sand Member, and the Basal Fanglomerate Member.

¢ The Rhyolite Tuff Member occurs along the east side of the southern Haiwee
Reservoir and extends south into the north end of the valley along the western
slope of the Coso Range.

e The Coso Lake Beds Member reportedly is composed of alternating beds of fine-
to-coarse-grained sand, arkosic, green clay with interspersed volcanic ash, and
thin-bedded white rhyolitic tuffs containing pumice fragments. Deposits of the
Coso Lake Beds Member reportedly extend north into the southern Owens
Valley, where it is known as the Owens Lake Bed Member.

¢ The Coso Sand Member consists of poorly consolidated, fine-to-coarse grained
alluvial gravels, sand, and red clay beds derived from the granitic basement
rocks of the Coso Range and reworked Sierra Nevada alluvial fan materials. The
Coso Sand Member occurs at depths from 1,500 ft to 3,000 ft bgs and the unit is
thickest to the west, decreasing in thickness rapidly to the east.

e The Basal Fanglomerate Member was infrequently encountered in well borings
drilled in the valley. It consists of reworked colluvial deposits localized by
basement topography and structures.
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C2-2.3 Hydrogeology

C2-2.3.1 Hydrostratigraphic Units

The principal hydrostratigraphic units that comprise the Rose Valley aquifer consist of
recent alluvial deposits, and the Coso Lake Bed and Coso Sand Members of the Coso
Formation. Older bedrock is largely impermeable or low permeability and typically
impedes or excludes groundwater flow.

C2-2.3.2 Groundwater Occurrence and Flow

The groundwater table is typically first encountered during drilling within the upper
portion of the recent alluvial deposits. Depth to groundwater ranges from 140 to 240 ft
bgs in the north and central parts of Rose Valley to approximately 40 ft bgs at the
northern end of the Little Lake Ranch near the south end of the valley. Depth to
groundwater and calculated groundwater elevation used to develop the November 2007
groundwater elevation contour map are tabulated in Table C2-1. It should be noted that
COC engaged triad / holmes associates in November 2007 to survey the location and
reference point elevations of wells used for groundwater level measurements. These
wells had not previously been surveyed. A groundwater elevation contour map of Rose
Valley developed from depth to water measurements made on November 19, 2007
(Figure C2-1) indicates southeasterly groundwater flow along the axis of the northwest
to southeast trending valley. With one exception, the November 2007 monitoring results
were consistent with observations reported by Bauer (2002) for data collected in 1998.
Water level measurements in Navy well 18-28, located in southeastern Rose Valley
(Figure C2-1) indicated that the groundwater elevation in this area was approximately
10 ft higher than expected. This well was not available to previous investigations. The
higher groundwater elevation is believed to be the result of impeded groundwater flow
through the volcanic deposits south of the Red Hill cinder cone, towards Little Lake,
and/or groundwater upwelling from the geothermal system underlying the Coso Range
to the northeast.

Because the ground surface slopes more steeply to the south than the groundwater
table, the groundwater table surfaces at and discharges from springs beneath Little
Lake, sustaining the lake and the surface water discharge across the Little Lake Weir
(see Figure C2-2 for locations). Additional groundwater discharges from Coso Spring
and the Little Lake Ranch siphon well as the ground surface elevation drops more
steeply to the south of Little Lake.

Long term groundwater level monitoring conducted by COC indicates that groundwater
levels have generally risen 1 to 2 feet throughout Rose Valley over the last 5 years (see
Figure C2-3). This is most likely a response to increased precipitation recharge in the
mountains during the last few years. There were no significant changes in groundwater
extraction in Rose Valley nor identified groundwater recharge other than precipitation
infiltration at higher elevations (discussed in Section C2-2.5). An approximately 1 ft rise
was observed in the Cal-Pumice well north of the Hay Ranch property, 1.5 ft rises were
observed in Lego and G-36 wells on Navy property seven miles southeast of Hay
Ranch, and 2 ft rises were observed in the Hay Ranch wells. Groundwater levels in the
LADWP wells (V816 and V817) fell from 2002 to mid-2005 then rose until the spring of
2007 when they began falling again.

The groundwater levels in the LADWP wells 2 miles south of the Haiwee Reservoir were
approximately 170 ft higher than groundwater levels in the closest monitored well to the
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south, Cal-Pumice, throughout the long term monitoring period, suggesting a surface
water flow component or input from a groundwater basin at a different groundwater
elevation potential (i.e., Owens Valley). Groundwater levels in the LADWP wells were
more variable than any other wells in the valley. The source of this variation is not well
known. Water levels in Haiwee Reservoir and the flow rate in the LADWP aqueduct rose
during the time water levels were monitored for the 2007 pumping test while
groundwater levels in the LADWP wells fell; positive correlation between rising reservoir
levels and groundwater elevation would be expected if seepage from the reservoir
strongly influenced groundwater levels. The absence of correlation between reservoir
levels and groundwater levels in the LADWP wells suggests varying rates of
groundwater influx from Owens Valley may be the cause of groundwater level
fluctuations at the north end of Rose Valley. Groundwater level monitoring data collected
by COC beginning in September 2001 are tabulated in Table C2-2. Long term
monitoring well locations are shown on Figure C2-1.

C2-2.3.3 Aquifer Properties

The transmissivity of the upper portion of the alluvial deposits was previously estimated
to range from 9,000 to 69,800 gpd/ft (1,200 to 9,330 ft?/day) based on data presented in
the Rockwell Report (1980). Based on 24-hour pumping tests conducted in the Hay
Ranch wells, GeoTrans (2003) concluded that the transmissivity of the Rose Valley
aquifer near Hay Ranch was approximately 10,000 ft*/day and estimated that the
(horizontal) hydraulic conductivity was approximately 20 ft/day. GeoTrans concluded that
they had insufficient data to estimate aquifer storage properties.

Based on a 14-day pumping test conducted in the Hay Ranch South well and monitored
in wells throughout the valley, GEOLOGICA concluded that the best estimate of the
transmissivity and horizontal hydraulic conductivity of the aquifer were approximately
14,750 ft*/day and 24 ft/day, respectively (see Appendix C1). The vertical hydraulic
conductivity of the alluvial aquifer in central Rose Valley was estimated to be 0.01 ft/day
using a Neuman “Beta” coefficient of 0.01 from the aquifer testing type curve match and
an aquifer thickness of 600 ft. The storage coefficient applicable to early time response
and saturated soil below the water table was found to be 0.001.

C2-2.4 Surface Water

The average annual precipitation in Rose Valley ranges from 5 to 7 inches while the
area’s annual evapotransporation rate is estimated to be 65 inches (CWRCB, 1993).
Consequently, surface water bodies in the Rose Valley area consist of perennial springs
sustained by groundwater flow, ephemeral streams and washes that mainly flow in the
winter, and manmade lakes and reservoirs. Surface water features of interest are shown
on Figure C2-1 and discussed below.

C2-2.4.1 Haiwee Reservoir

The South Haiwee Reservoir is located at the north end of Rose Valley approximately 4
miles north of Hay Ranch. The crest of the south Haiwee Dam is located at
approximately 3,766 ft MSL. Because of seismic stability concerns, the water level in the
reservoir is currently limited to a maximum elevation 3,742 ft MSL. During construction of
the dam, a trench was reportedly excavated to a depth of up to 120 ft below ground
surface, until it tagged basalt bedrock, and backfilled with clay to seal the base of the
dam (LADPS, 1916); however, the remainder of the reservoir is unlined. Weiss (1979)
estimated that underflow from Haiwee Reservoir contributed approximately 600 acre-ft of
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water per year to the Rose Valley groundwater basin, indicating that the Reservoir is
potentially an important source of recharge.

C2-2.4.2 Springs and Siphon Wells
Bauer (2002) identified several springs in Rose Valley including:

e Rose Spring located approximately 2 miles south of Haiwee Reservoir

e Tunawee Canyon Spring located approximately 3 miles southwest of the Hay
Ranch

o Davis Siphon Well Spring located at Portuguese Bench

o Little Lake Fault Spring and Little Lake Canyon Spring located near the south
end of Rose Valley, and

o Coso Spring located on the Little Lake Ranch property southeast of Little Lake.

Approximate spring locations are shown on Figure C2-1. As shown on Figure C2-1, only
the Rose Spring is located within the numerical model grid area. No data were identified
regarding the groundwater discharge rates from the Rose, Tunawee Canyon, Little Lake
Fault, or Little Lake Canyon Springs. The groundwater discharge rate from the Davis
Spring, referred to as the Davis Siphon Well in Appendix C1, was measured during the
November/ December 2007 pumping test and ranged from 4.5 to 4.2 gallons per minute
(gpm) or approximately 7 acre-ft/yr. The Davis Spring is located on the west central side
of Rose Valley at Portuguese Bench at an elevation of approximately 3,870 ft MSL.
Because the Davis Siphon well and spring discharge are located more than 600 ft higher
than the groundwater table in the Rose Valley aquifer east of the Davis property at Coso
Junction, they are not directly hydraulically connected to the alluvial aquifer. As
discussed in Appendix C1, monitoring of the spring discharge rate during the 2007
pumping test did not provide any evidence of impact to the spring from pumping at Hay
Ranch. Discharge from the spring that is not used on the Davis property infiltrates back
into the ground after which it percolates downward to recharge the alluvial aquifer.

Based on their locations, elevations, and isotope chemistry (discussed in Section 3.2),
the source of water for the Tunawee Canyon, Davis, and Little Lake Canyon springs is
mainly derived from precipitation recharge in the Sierra Nevada mountains, while that for
the Rose Spring appears to be a combination of Sierra Nevada precipitation recharge
and seepage from Owens Valley and Haiwee Reservoir. Because the Tunawee Canyon,
Davis, and Little Lake Canyon springs are located outside of the main body of the Rose
Valley aquifer at elevations above the groundwater table in the Rose Valley aquifer and
derive their water source wholly or mainly from Sierra Nevada precipitation recharge,
they are unlikely to be impacted by the proposed project. The Rose spring, located near
the north end of Rose Valley at an elevation (3,580 ft MSL) approximately 300 ft above
the groundwater table in the aquifer, is also unlikely to be impacted by the proposed
project. Based on its isotope chemistry, location, and elevation, Coso Spring, on the
Little Lake Ranch property, is partially or wholly sourced by groundwater flowing from
Rose Valley. Discharge from Coso Spring likely will be influenced by changes in
groundwater conditions in Rose Valley; however, the spring is outside (south of) the
model grid and is not directly represented in the model.

At the south end of Rose Valley, groundwater flow through the Little Lake Gap is
constrained by bedrock on the west, an apparent subsurface bedrock rise below, and
low or reduced permeability in the basalt lava flows to the east. The ground surface in
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the area slopes to the south, gently between the northern property line and Little Lake,
then more steeply south of Little Lake. As a result of the combination of south-sloping
ground surface and bedrock barriers to lateral or vertical groundwater flow, groundwater
surfaces in this area to discharge via submerged springs into Little Lake and from the
Coso Spring southeast of Little Lake (Figure C2-2). Groundwater discharging from the
Coso Spring flows into the upper Little Lake pond (P-1). A siphon well located south of
Little Lake (below the elevation of Little Lake and Coso Spring) brings additional
groundwater to the surface where it is piped to the lower Little Lake pond (P-2). The
intake for the siphon well is lower than the Little Lake Weir but higher than the Coso
Spring. The siphon well is believed to be screened between elevations of approximately
3,120 and 3,130 ft MSL. Coso Spring is located at an approximate elevation of 3,120 ft
MSL.

Little Lake Ranch staff can control the water level in the lake, allowing it to rise in the
winter and fall in the summer by adjusting the height of a weir located at the south end of
the lake. Overflow from the Little Lake weir is conveyed to the upper Little Lake pond (P-
1) through an open channel. The discharge from both ponds flows through an open
channel to the south where it is used to fill additional ponds when flow is adequate. As a
result of evapotranspiration and infiltration, none of the surface water on the Little Lake
Ranch property flows off the property (ULLR, 2000).

The only spring flow and groundwater discharge rate data for the Little Lake Ranch
property were reported in Bauer (2002). Bauer (2002) measured the discharge rate from
Little Lake, the flow rate from Coso Spring, and the stream flow rate in the North Culvert,
south of pond P-2 and South Culvert, at the south end of the property, several times
between 1996 and 1998. These data are summarized in Table C2-3 and schematically
illustrated on Figure C2-4. Bauer did not measure the flow rate from the siphon well.
The North Culvert captures flow from the Little Lake Weir stream, Coso Spring, and the
discharge from the upper and lower ponds. Bauer's measurements do not include
evapotranspiration losses in the pond or conveyance system or identify possible
measurement errors. As shown on Figure C2-4, the flow rate from Coso Spring ranged
between 1,000 and 2,000 acre-ft/yr, averaging approximately 1,500 acre-ft/yr. The
discharge rate from the Little Lake Weir ranged from zero in the summer of 1997 to
1,750 acre-ft/yr in the winter of 1998, averaging approximately 800 acre-ft/yr. In dryer
years, e.g., 1997, Little Lake apparently does not discharge water across the weir in
summer months.

C2-2.4.3 Lakes

One perennial lake, Little Lake (also described above), is located at the south end of
Rose Valley approximately 9 miles south of the Hay Ranch property (Figures C2-1 and
C2-2). The U.S.G.S. Little Lake quad topographic map places the elevation of the lake at
approximately 3,145 ft MSL. The lake is reportedly 3 to 5 ft deep and covers an area of
approximately 75 to 90 acres at its maximum extent. The water level in the lake can be
manipulated by raising or lowering boards in a discharge weir located at the south end of
the lake but is also influenced by evaporation in the summer, as well as direct rainfall
and storm water inflow from Little Lake Canyon wash to the west in the winter.

Bauer (2002) monitored the water level in the lake and the groundwater level in a
monitoring well near the north end of the lake between January 6, 1997 and March 21,
1998. The variation in water level in Little Lake and groundwater elevation adjacent to
the lake during that period is illustrated on Figure C2-4. The water level in the lake
decreased nearly 1 foot between January and August and then rose nearly 1.2 foot in
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the following fall and winter. Any adjustments to the discharge weir in that time period
were not noted by Bauer. Groundwater elevation measured in a well located
approximately 500 feet from the north shore of Little Lake dropped nearly 0.8 ft between
spring and summer 1997 and rose nearly 1 foot in the winter and following spring, but
was always 3 foot or more higher than the lake level, indicating that the lake was always
fed by groundwater. From this figure it appears that discharge of water from the Little
Lake Weir stopped when the lake level dropped below approximately 3,142 ft but
increased to an annualized rate of 1,750 acre-ft/yr when the lake water level rose to
3,143 ft MSL. Over this same period the discharge rate from Coso spring actually
increased when the lake stopped discharging and decreased when the lake resumed
discharging, indicating that the hydrologic system in this area is very complex. Based on
these data, naturally occurring groundwater level fluctuations of 1 ft measured 500 ft
north of Little Lake appears to correlate with significant changes in surface water flow
rates on the Little Lake Ranch property.

C2-2.5 Groundwater Flow Components and Water Budget

The Rose Valley groundwater system is primarily recharged by mountain front recharge
derived from precipitation and snowmelt that falls at higher elevation in the Sierra
Nevada front range. As noted in Section C2-2.3.2, the south sloping groundwater table
observed at the north end of Rose Valley indicates groundwater enters Rose Valley from
Owens Valley to the north and/or from seepages losses from the south Haiwee
Reservoir. This inflow is incorporated into the model.

As discussed in Section 3.2, some precipitation recharge likely occurs in the Coso
Range on the east side of the valley but was conservatively neglected for the current
modeling effort. Also, perhaps as much as 250 acre-ft/yr of groundwater may enter
southeastern Rose Valley as upwelling from the Coso geothermal system based on
proportions of chloride and stable isotopes in groundwater in southeastern Rose Valley,
but was conservatively neglected in this analysis. Leakage from the LADPW aqueducts
that traverse Rose Valley was assumed to be a negligible component of total
groundwater inflow to the basin.

Currently, the principal groundwater outflow components consist of groundwater
underflow and surface water discharges to the Indian Wells Valley to the south, and
evapotranspiration from Little Lake and phreatophytic vegetation on the Little Lake
Ranch property. Because of the dry climate, essentially all of the precipitation falling on
Rose Valley is lost to evapotranspiration. However, because the groundwater table is
located 40 or more feet below ground surface over all but the southern tip of the valley,
evapotranspiration does not factor into the groundwater budget except on the Little Lake
Ranch property. Inflow and outflow components of the groundwater budget for Rose
Valley are discussed in more detail below.

C2-2.5.1 Groundwater Inflow Components

Principal inflow components consist of mountain front recharge, groundwater inflow from
Owens Valley to the north and/or seepage from Haiwee Reservoir.

Mountain Front Recharge

Precipitation recharge in the Sierra Nevada range west of Rose Valley is the principal
source of groundwater to the Rose Valley basin. Due to the rain shadow effect caused
by the Sierra Nevada's, the precipitation rate in the Coso Range on the east side of
Rose Valley is low. To be conservative, it was assumed that the evapotranspiration
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potential exceeded potential precipitation recharge throughout Rose Valley and the Coso
Range. Methodologies to directly measure mountain front recharge are poorly defined,;
typically groundwater recharge from precipitation is estimated as a percentage of total
recharge.

Brown and Caldwell (2006) concluded that precipitation rates in the Rose Valley area
range from about 6 inches per year (in/yr) on the valley floor to up to 20 in/yr at the crest
of the Sierra Nevada range and that only precipitation falling at elevations above 4,500 ft
results in groundwater recharge. In the mountains, precipitation rate (including rainfall
and snow melt) is strongly dependent on altitude. Danskin (1998) established an
empirical relationship between precipitation rate and altitude based on precipitation and
snow records collected routinely for more than 50 years in 20 survey stations along the
western side of Owens Valley. Using the empirical relationship developed in the Danskin
report, Brown and Caldwell estimated that the average precipitation rate for the elevation
ranging from 4,500 ft to 6,500 ft was 10 in/yr, increasing to 15 in/yr for parts of the
watershed above 6,500 ft. Using a geographic information system (GIS), to evaluate the
contribution from areas of varying elevation in the Sierras west of Rose Valley, Brown
and Caldwell estimated that the total precipitation volume that could potentially recharge
the Rose Valley groundwater basin was approximately 42,000 acre-ft/yr.

For the purposes of the initial evaluation of potential impacts of groundwater
development at Hay Ranch, they further assumed that only 10 % (4,200 acre-ft/yr) of the
potential mountain front precipitation recharge actually reaches Rose Valley. Danskin
(1998) used a value equivalent to 6% of Sierra Nevada range precipitation for the
mountain front recharge component of the numerical groundwater flow model developed
to evaluate groundwater development in Owens Valley. Williams (2004) estimated that
mountain front precipitation recharge in Indian Wells Valley amounted to approximately
8% of precipitation in the Sierra Nevada range to the west. However, Williams noted that
the Maxey-Eakin Method for estimating precipitation recharge in the Sierra Nevada
range conservatively neglects areas receiving less than 8 in/yr of precipitation;
consequently, higher recharge rates are possible. Because the mountain front
precipitation recharge rate as assumed for the Brown and Caldwell groundwater flow
model yielded reasonable calibration results in the steady state model, a recharge rate
of 4,200 acre-ft/yr was also used in the revised numerical model developed for this EIR.

Groundwater Inflow/Seepage from the North

As noted previously, Weiss (1979) estimated seepage losses from the Haiwee Reservoir
to be on the order of 600 acre-ft/yr. Previous investigators (Bauer, 2002; Brown and
Caldwell, 2006) and GEOLOGICA’s review of groundwater elevation contour patterns in
the north end of Rose Valley indicate that groundwater inflow from southern Owens
Valley and/or seepage losses from the south Haiwee Reservoir recharge the Rose
Valley groundwater basin at the north end of the valley. Using a steady-state numerical
groundwater flow model of the Rose Valley groundwater basin, Brown and Caldwell
(2006) estimated the groundwater influx from the north to be approximately 788 acre-
ft/yr, which is similar to the estimate of Weiss (1979). Recalibration of the numerical
groundwater flow model for this study indicated a slightly higher groundwater inflow rate
from the north (Owens Valley/Haiwee Reservoir) of 890 acre-ft/yr.

C2-2.5.2 Groundwater Outflow Components

Principal groundwater outflow components from Rose Valley consist of discharge to the
Indian Wells Valley from the Little Lake area and an area in the southeast part of the
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valley, east of Red Hill, and evapotranspiration in the Little Lake area. Limited
groundwater extraction was identified in Rose Valley.

Groundwater Discharge from Southeastern Rose Valley

Brown and Caldwell (2006) estimated that approximately 2,050 acre-ft/yr of groundwater
discharges from Rose Valley in the southeast part of the valley (southeast of Navy well
18-28) as underflow to Indian Wells Valley. Williams (2004) concluded that existing
estimates of recharge to the Indian Wells Valley significantly underestimated interbasin
transfers and referenced an estimate of groundwater underflow from Rose Valley to
Indian Wells Valley of 10,000 acre-ft/yr developed by Thompson (1929). Recalibration of
the numerical groundwater flow model for Rose Valley indicated an underflow rate from
Rose Valley to Indian Wells Valley in this area of 850 acre-ft/yr. This is less than half the
value of 2,050 acre-ft/yr assigned to this term in the Brown and Caldwell (2006)
numerical modeling analysis. This difference is discussed in the model calibration
section.

Groundwater Discharge at Little Lake

Groundwater discharge by several processes in the Little Lake area is the dominant
outflow component from Rose Valley. The processes operating at Little Lake include:

Evaporation from the lake surface;

e Transpiration from phreatophyte plants on the property;
¢ Discharge from Coso Spring;

e Discharge from the Little Lake Weir; and

o Discharge from the Little Lake Siphon well.

Bauer (2002) estimated that evaporation from the Little Lake water surface consumes
approximately 500 acre-ft/yr based on a lake surface area of 75-90 acres and
evaporation rate of 80 in/yr. As discussed in Section 3.4, plant communities identified on
the Little Lake Ranch property were described as akalai desert (saltbush scrub),
palustrine (pond) and lacustrine (lake) wetlands, and riparian (creek) habitat. Beginning
in 2000, Little Lake Ranch, Inc., conducted various projects intended to restore or
enhance 90 acres of lacustrine wetlands, 10 acres of palustrine emergent wetlands,
about 6 acres of palustrine/riparian habitat (1.6 mile long creek corridor), and an
additional 220 acres of wetland and upland habitat, and 1 acre of wetland and
associated upland habitat was acquired. As a result of shallow groundwater in this area,
at least 300 acres of the 1,200 acre Little Lake Ranch property hosts various species of
plants. Studies summarized in the U.S.G.S. Water-Supply Paper for Owens Valley
(Danskin, 1998) concluded that wet land plant species in the desert climate prevalent in
Owens (and Rose Valley) transpire between 20 and 36 in/yr. Using an average
evapotranspiration value of 28 in/yr over the 300 acres yields an estimated 700 acre-ft/yr
for transpiration processes (in addition to 500 acre-ft/yr assumed for surface water
evaporation from Little Lake). Consistent with the 2006 numerical model, the model grid
extends to the south end of Little Lake, as a result evaporation from ponds and the
outfall stream and evapotranspiration from plants on the Little Lake Ranch property
south of Little Lake are not explicitly represented in the model. Consequently, the
evapotranspiration component of the 2007 numerical model includes 500 acre-ft/yr for
evaporation from Little Lake and 200 acre-ft/yr for evapotranspiration from plants around
the lake.
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As discussed in Section C2-2.4.2, the flow rate measurements in the North Culvert,
south of the lower pond (P-2) captures the discharge from the Little Lake Weir, Coso
Spring, and Little Lake Siphon well. The discharge rate measured in the North Culvert
ranged from 885 to 5,357 between January 6, 1997 and March 21, 1998 and averaged
3,000 acre-ft/yr. The domestic well by the ranch house, several irrigation wells, and the
former Little Lake Hotel well are not believed to extract significant quantities of
groundwater. The combined total of measured lake, spring, and groundwater discharges
and estimated evapotranspiration losses in the Little Lake Ranch area is approximately
4,200 acre-ft/yr. All of the groundwater discharged in the Little Lake area that is not
evaporated or transpired by plants (represented by flow observed at the North Culvert)
infiltrates back into the ground on the property (approximately 3,000 acre-ft/yr) and
continues as groundwater underflow to Indian Wells Valley (no surface water flow leaves
the property). This is slightly lower than the value of 3,300 acre-ft/yr estimated by
Williams (2004) for interbasin transfer from Rose Valley to Indian Wells Valley but does
not include the groundwater underflow component from the southeastern Rose Valley
discussed in the previous section.

Existing Extraction Wells

Currently, approximately 50 acre-ft/yr of groundwater production from wells occurs in
Rose Valley. No significant agricultural irrigation has occurred in the valley since the Hay
Ranch ceased alfalfa growing operations. As many as 30 domestic wells are believed to
extract relatively small quantities of groundwater for domestic uses and small scale
irrigation in the Dunmovin area. This pumpage is not represented in the groundwater
flow model because it is believed to amount to less than 10 acre-ft/yr. The LADWP, Cal-
Pumice, and Hay Ranch wells are not being pumped and are not known to have been
used in the last five years. The Coso Ranch South well, southern Coso Junction Store
well (Coso Junction #2), and the Cal Trans well at Coso Junction are regularly used for
businesses in the area. The Coso Ranch North well and northern Coso Junction Store
well (Coso Junction #1) are not being used at present. Cal-Pumice and the cinder mine
near Red Hill reportedly takes 5 to 10 truckloads of water a day during the week from the
Coso Ranch South well and Red Hill well, respectively, which was set in the model as a
continuous withdrawal of 2005 cubic feet per day (cfd) or roughly 10 gpm. The Coso
Junction Store well supplies the general store and COC offices in Coso Junction and
was also represented as a continuous withdrawal of 2005 cfd. Extraction from the Cal
Trans well was assumed to be negligible. Wells on the Navy property in Rose Valley
including the Lego well, well G-36, and well 18-28 are not being pumped. Water wells on
the Little Lake Ranch property were discussed in the previous section.

C2-2.5.3 Groundwater Budget

The groundwater elevation monitoring data suggest that groundwater inflows have
equaled or slightly exceeded groundwater outflows from the Rose Valley groundwater
basin in the past five years. Assuming that groundwater inflows equal outflows, that is,
that steady state conditions prevalil, the resulting conceptual Rose Valley groundwater
budget is tabulated in the table below. Values from the 2006 numerical groundwater flow
model are also listed for comparison purposes:
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Table C2-4: Conceptual Groundwater Budget Components

Groundwater Inflow

Mountain Front Recharge 4,191 Well 4,191 Well

Groundwater Underflow Constant Constant

from the North 788 Head 788 Head
Total Inflow 4,979 4,979

Groundwater Outflow

Existing extraction wells 0 -- 40 Well

Groundwater underflow to
Indian Wells Valley exiting
from southeastern Rose

Valley 2,050 General Head 739 General Head

Evaporation from Little Lake
and Evapotranspiration from
adjacent Palustrine wetland Evapo - Evapo -

plants 500 transpiration 700 transpiration

Plant transpiration on Little
Lake Ranch property south
of Little Lake (outside model
grid) 0 - 500 -

Groundwater Discharge
through Little Lake Gap to
Indian Wells Valley 2,429 Drain 3,000 General Head

Total Outflow 4,979 4,979

*Conceptual budget, simulated budget components were adjusted during model
calibration process.

C2-3 Numerical Model Development

Brown and Caldwell (2006) developed a three-dimensional, numerical model of the Rose
Valley groundwater basin which was then revised, and recalibrated, by GEOLOGICA for
the EIR developed for the COC groundwater project at Hay Ranch. The revised model
incorporates new groundwater elevation data collected by COC staff as well as time-
drawdown data from a 14-day pumping test conducted at Hay Ranch in November/
December 2007. COC also engaged a surveyor in November 2007 to survey well
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locations and elevations which allowed a more accurate evaluation of groundwater
elevation patterns in the valley than has been possible in the past.

The revised model is intended to represent the structure of the local aquifer system, as
well as the inflow and outflow components discussed in previous sections. A steady-
state version of the model was first (re)calibrated using groundwater elevation
measurements made on November 19, 2007, prior to the start of the constant rate
pumping test at Hay Ranch. The steady-state model incorporated available information
regarding aquifer boundary conditions, discharge data measured at Little Lake, and
pumping and recharge estimates discussed in Section C2-2. The steady-state model
was then modified to a transient model by adding storage terms for saturated soil below
the groundwater table (storage coefficient) and soil at the water table (specific yield) and
calibrated to time-drawdown observations from the November/December 2007 pumping
test. The transient version of the numerical model was then used to predict the response
of the Rose Valley aquifer system proposed Hay Ranch project development alternatives
as well as the added effect of pumping by the LADWP at it's wells at the north end of the
valley. The model design and setup are discussed in detail in the following sections.

Groundwater flow evaluations were conducted using the U.S.G.S. MODFLOW computer
code (McDonald and Harbaugh, 1988) implemented in the Groundwater Vistas graphical
environment (Environmental Simulations, 2007).

C2-3.1 Model Domain and Finite Difference Grid

The model domain, which remains unchanged from the Brown and Caldwell (2006)
modeling evaluation, covers 132 square miles, extending 8.25 miles in the east-west
direction and 16 miles in the north-south direction. The model domain extends from the
groundwater divide near the south Haiwee Reservoir on the north to the Little Lake Gap
area to the south, and is bounded by impermeable boundaries representing the Sierra
Nevada Mountains on the west and by Coso Range to the east. Figures C2-1 and C2-2
illustrate the location of the finite-difference grid relative to pertinent features of the Rose
Valley basin. Consistent with the representation developed in the 2006 numerical model,
the southern edge of the active portion of the model grid extends to the south edge of
Little Lake; consequently, Coso spring, the Little Lake Ranch siphon well, and palustrine
and riparian wetland areas south of Little Lake are not explicitly represented in the
model.

The model domain was discretized into 64 rows and 33 columns. The cell size of the grid
is 1/4 mile in both length and width, representing a 40-acre area. No flow (inactive)
model cells were specified along the east and west margins of the model domain to
represent the shape of the aquifer within basin fill deposits.

C2-3.2 Model Layer Configuration

Three model layers were originally used to represent the aquifer system in Rose Valley.
As part of the recalibration process, GEOLOGICA subdivided the uppermost model layer
into two layers to better represent the semi-confined behavior of the aquifer. The location
of the contact between layer 1 and 2 was specified as being just below the bottom depth
of shallower wells in the valley (including Cal-Pumice, Coso Store #1 and #2, and the
Lego, G-36, and 18-28 wells) which is on the order of 400 ft bgs. The uppermost two
layers (layers 1 and 2) were configured to represent: debris flows and debris avalanche
in the Dunmovin Hill in the northern part of Rose Valley; the recent alluvial deposits in
the center of Rose Valley, and interbedded volcanic deposits and alluvium in the south
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and southeast part of Rose Valley. Layer 1 was specified as unconfined with
transmissivity determined by MODFLOW as the product of horizontal hydraulic
conductivity and current saturated thickness and storage represented using specific
yield. Layers 2, 3, and 4 were configured as confined units in MODFLOW with
transmissivity calculated as the product of horizontal hydraulic conductivity and the layer
thickness at that location and storage represented using a confined aquifer storage
coefficient. Layer 3 was configured to represent the Coso Lake Beds Member and
modeled as confined as described above. Layer 4 was configured to represent the Coso
Sand Member and modeled as confined as described above.

Model layers 1 and 2, together, 3, and 4, were constructed to have variable thickness
and spatial extent. The basis for specifying layer thickness and the bottom elevation of
each of layers 2, 3, and 4 is described in Brown and Caldwell (2006). Contour maps of
the bottom elevations of layers 1, 2, and 3 are depicted in the Brown and Caldwell report
(Figures 8, 9 and 10) corresponding to the bottom elevations of layers 2, 3, and 4 in the
current model. Total model thickness from land surface ranged from 150 ft within Little
Lake Gap to 3,500 ft near Hay Ranch.

C2-3.3 Model Boundary Conditions

The active portion of the model domain is bounded on the west and east by igneous and
metamorphic rocks of the Sierra Nevada and Coso Range which are presumed to be
impermeable. Groundwater discharge to Indian Wells Valley in the southeast part of
Rose Valley (east of Red Hill) through fractured basalt flows and/or basalt flows
overlying alluvial deposits was represented using a head dependent boundary condition.
Model cells that represent bedrock areas form the inactive portion of the model domain
and also serve as no-flow boundaries. Boundary conditions specified in Layers 1 and 2,
3, and 4, are depicted in Figures C2-5, C2-6, and C2-7, respectively.

No Flow Boundaries/Inactive Cells

The location of no flow boundaries, and thereby, inactive cells in the model domain were
essentially the same as those specified in the Brown and Caldwell (2006) model.

Specified Flux Boundaries

Along the western boundary of the active mode domain, Brown and Caldwell (2006)
used specified flux boundaries to represent mountain front recharge derived from
precipitation and snowmelt that falls on the Sierra Nevada (Figures C2-5, C2-6, and C2-
7). Due to the steep topography present on the east side of the Sierra Nevada
Mountains, and the absence of well developed drainages on the Rose Valley basin floor,
it was assumed that the mountain front recharge could infiltrate to all model layers, and
the total mountain front recharge of 4,200 acre-ft/yr was distributed from top to bottom at
a ratio of 2:1:2 based on hydraulic conductivity and layer thickness with less recharge
assumed to infiltrate the low permeability Coso Lake Beds Member (layer 3). This
resulted in specified fluxes of 1,680 acre-ft/yr in layers 1 and 2, 840 acre-ft/yr in layer 3
and 1,680 acre-ft/yr in layer 4.

Constant Head Boundary

On the northern edge of the model domain, a constant head (CH) boundary was used to
represent the groundwater divide near the south Haiwee Reservoir (Figure C2-5). The
groundwater elevation at this boundary was fixed in these cells at a value of 3,750 ft
MSL based on groundwater level measurements made by Bauer in 1998 (Bauer, 2002).
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Groundwater elevations at the south end of Owens Valley near the Haiwee Reservoirs
most likely vary with time as a result of changes in pumping rates in Owens Valley and
changes in water levels in the reservoirs. No time-series groundwater level
measurement data were identified therefore this elevation is fixed in the model. The
magnitude of the groundwater inflow rate across this boundary from Owens Valley
and/or seepage from Haiwee Reservoir was controlled by modifying the hydraulic
conductivity of the alluvium represented by layers 1 and 2 in the model during the model
calibration process.

Evapotranspiration

Surface water evaporation from Little Lake and evapotranspiration from phreatophyte
plants around the lake was represented using the MODFLOW Evapotranspiration (ET)
package with ET cells specified in Layer 1 (Figure C2-5). The extinction depth for the ET
cells was set to 15 ft below ground surface, the same value as was used in the 2006
model, and consistent with the value used in the USGS model of Owens Valley
(Danskin, 1998). Bauer (2002) estimated the surface water evaporation rate from Little
Lake to be approximately 500 acre-ft per year, presumeably when the lake is at its
maximum depth. The relationship between lake level and surface area is unknown,
presumably, at lower water levels the lake covers less area and may lose less water to
evaporation. MODFLOW reduces the calculated evapotranspiration loss in proportion to
the groundwater table depth below ground surface; no evapotranspiration occurs when
the groundwater table is at or below the extinction depth (15 ft), half as much
evapotranspiration is calculated when the groundwater table is located at half the
extinction depth (7.5 ft) below ground surface. The evapotranspiration rate was adjusted
during model calibration to yield a total evapotranspiration loss of approximately 500
acre-ft per year in the steady state model, consistent with the 2006 model.

General Head Boundaries

The groundwater outflow to Indian Wells Valley from the southeast part of Rose Valley
near well 18-28 was simulated using general head boundary (GHB) cells specified in
layers 3 and 4 (Figures C2-6 and C2-7). GHB cells in MODFLOW allow groundwater
inflow or outflow from the model at a rate dependent on the difference between
groundwater elevation in the model and a specified elevation and a conductance
assigned to the general head boundary cell; however, the groundwater elevation in the
GHB cell is calculated by MODFLOW during a simulation, not fixed like a CH boundary
cell. Brown and Caldwell used groundwater elevations measured in the Lego Well in
Rose Valley and historical water level elevations measured in the Indian Wells Valley
(presented in Bloyd and Robson, 1971) to estimate the flow across this boundary. The
conductance and groundwater elevation in the GHB cells were adjusted during the
model calibration process to better simulate groundwater elevations observed in the
southeast part of Rose Valley.

The groundwater outflow to Indian Wells Valley in the Little Lake area was represented
using GHB cells specified at the south end of the model grid near Little Lake (Figure C2-
5). This is a departure from the treatment of these groundwater outflow terms in the
Brown and Caldwell model in which MODFLOW drain cells were used to represent
groundwater discharge and the evaporation package was used to represent evaporation
from Little Lake. The principal items of interest in the Little Lake area are groundwater
elevation near the lake, which impacts lake level and discharge, and the amount of
groundwater flow available for discharge to springs and transpiration by wet land plants.
The MODFLOW evaporation package varies the estimated evaporation rate depending
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on the calculated depth to groundwater, which is not currently an issue in this area. The
MODFLOW drain package stops calculating flow to the drain when the local
groundwater elevation drops below the base of the drain. It is anticipated that
groundwater will continue to discharge to Indian Wells Valley at a reduced rate, even if
pumping draws groundwater levels down below the level of Little Lake at some point in
the future; thus the MODFLOW drain package does not adequately represent possible
worst case conditions in the area. Use of MODFLOW GHB cells in this area better
represents hydrogeologic conditions and allows both groundwater elevation and
discharge rate to be easily monitored during simulations.

C2-3.4 Initial Aquifer Parameters

Aquifer horizontal hydraulic conductivity for the revised model was initially specified with
the distribution developed by Brown and Caldwell which ranged from values of 0.28 to
100 ft/day in layers 1 and 2, 0.03 to 2.8 ft/day in layer 3, and 0.28 ft/day in layer 4.
Confined aquifer storativity was initially specified as 2 x 10°/ft based on the storage
coefficient of 0.001 estimated from the 2003 pumping test (GeoTrans, 2003) and an
average effective aquifer thickness of 600 ft. Layer 1 specific yield was initially specified
as 10 % as specified in the original model. Aquifer vertical hydraulic conductivities were
initially specified as the same value as horizontal hydraulic conductivity except near the
Hay Ranch where the vertical hydraulic conductivity was reduced to 1 ft/day to be more
consistent with the lower vertical hydraulic conductivity indicated by the
November/December 2007 pumping test results.

C2-3.5 Model Recalibration

Calibration of the numerical model of groundwater flow conditions in Rose Valley, was
conducted in an iterative process which consisted of attempting to match groundwater
level drawdown observed during the 2007 pumping test, which was mainly parameters
local to the Hay Ranch, then matching model parameters were adjusted across the
entire model domain to better fit groundwater inflow/outflow calculations and
groundwater elevations measured prior to the pumping test. This process was repeated
until both the steady-state model fit the November 2007 groundwater elevation data and
the transient version of the model fit the pumping test data.

C2-3.5.1 Calibration to 2007 Pumping Test Data

Time-water level measurements from the Hay Ranch North and the Coso Ranch North
wells were used to calibrate the revised numerical model. Boundary groundwater
discharge inflow and outflow rates were fixed for this evaluation. A model simulation of
the Hay Ranch South well pumping at a rate of 1,925 gpm for 14 days was developed
with monitoring points at the Hay Ranch North and Coso Ranch North well locations and
other locations in Rose Valley. Then horizontal and vertical hydraulic conductivity,
confined aquifer storativity, and unconfined aquifer specific yield were adjusted until a
best fit was obtained between observed and model predicted groundwater level
drawdown. Plots of predicted versus observed groundwater level drawdown versus time
for the Hay Ranch North and Coso Ranch North wells are shown on Figure C2-14. A
good fit was obtained to the Hay Ranch North well data; the observed water level
response of the Coso Ranch North well was complicated by unmetered wells pumping in
the area and barometric pressure induced water fluctuations, neither of which are readily
reproduced in the numerical model so the model fit to these data was more difficult to
assess.
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C2-3.5.2 Steady-State Model Recalibration

After developing preliminary, revised estimates of aquifer hydraulic parameters by
calibrating to pumping test data, groundwater elevations were simulated and compared
to observed elevations. Then the steady-state model was further recalibrated to improve
the match between the observed groundwater elevation distribution throughout Rose
Valley and estimated groundwater inflow/outflow components. During the model
calibration process, mountain front recharge rates and constant head boundary
elevations remained unchanged. Hydraulic conductivity and general head boundary cell
conductance were adjusted until a reasonable match was obtained between observed
and predicted groundwater elevations and groundwater flow component targets.
Groundwater flow rate targets consisted of: a total groundwater budget (inflow and
outflow) of approximately 5,000 acre-ft/yr; with approximately 800 acre-ft/yr for inflow
from Owens Valley, and no more than 4,200 acre-ft/yr discharged to the Little Lake Gap.
Groundwater elevation targets were developed from data presented in Table C2-1.

C2-3.5.3 Calibrated Model Parameters

Aquifer storage terms were estimated from the pumping test calibration. Final values of 7
x 107'/ft were identified for confined aquifer storativity (applicable to layers 2, 3, and 4)
and 3 % for specific yield (applicable to layer 1 only) based on calibration to the pumping
test data.

The distribution of calibrated model hydraulic conductivity values are illustrated on
Figures C2-8 through C2-11 for layers 1 through 4, respectively. Horizontal hydraulic
conductivity ranged from values of 0.08 to 200 ft/day in layers 1 and 2, 0.03 to 2.8 ft/day
in layer 3, and a constant value of 0.28 ft/day in layer 4. The main changes in the
hydraulic conductivity distribution developed for the recalibrated model were: 1) lower
vertical hydraulic conductivity in the alluvial deposits near the central part of Rose Valley;
2) lower horizontal hydraulic conductivity in the area south of the Red Hill cinder cone
where volcanic deposits interfinger with alluvial sands; and, 3) slightly higher horizontal
hydraulic conductivities in the alluvial deposits near Little Lake and to the north. The
horizontal hydraulic conductivity of alluvial deposits near the Hay Ranch, represented by
layers 1 and 2, was unchanged from the 2006 model. A lower vertical hydraulic
conductivity value of 0.019 ft/day (compared to 2.4 ft/day previously) was used in this
area based on the results of the 2007 pumping test.

C2-3.5.4 Calibrated Model Accuracy

The accuracy of the model calibration efforts was evaluated by comparison of observed
and simulated groundwater elevations; and by comparison of conceptual and simulated
groundwater budgets. Figure C2-12 shows a comparison of predicted groundwater
elevation contours versus groundwater elevations observed in November 2007. Figure
C2-13 shows a plot of predicted versus observed groundwater elevation at the eleven
target locations for the steady state model. A perfect match is indicated by the dashed
line on Figure C2-13.

The model simulated groundwater elevations scatter closely around the ideal calibration
line throughout the central and southern portions of Rose Valley but are lower than the
observed values in the Cal-Pumice and LADWP wells at the north end of the valley.
Excluding the values for the Cal-Pumice and LADWP wells, the residual and absolute
mean errors were —1 and +2.2 ft which are less than 1 % of the observed range in
groundwater elevations along the length of Rose Valley. Including the Cal-Pumice and
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LADWP wells, the residual and absolute mean errors are still less than 5% of the
observed range in groundwater elevations. The discrepancy between predicted and
observed groundwater elevations at the north end of the valley points to a shortcoming
in the data available for developing the model, and, consequently, a shortcoming in the
model. As noted previously, groundwater elevations are expected to vary seasonally
near Haiwee Reservoir but have not been measured since Bauer's work in 1998. Data
from 1998 monitoring were used to develop the boundary conditions for the north end of
the model.

Figure C2-14 presents a comparison of the simulated versus observed groundwater
level drawdown in the Hay Ranch North and Coso Ranch North wells during the
November/December 2007 pumping test. The model simulates the drawdown observed
in the Hay Ranch North well reasonably well with an average error of 0.2 ft but does less
well with the Coso Ranch North well. The model predicted no more than 0.1 ft of
drawdown in the Coso Ranch North well while the groundwater level may have drawn
down as much as 0.25 ft during the pumping test. The model predicts nearly 0.3 ft of
drawdown in the Cal-Pumice well which cannot be confirmed because of a pre-existing
falling water level trend in that well. The model predicts that less than 0.01 ft of
drawdown develops in the Lego, 18-36, or Little Lake Ranch North wells, consistent with
field observations.

The accuracy of the calibration was also evaluated by comparing the conceptual and
simulated water budgets. Previous estimates of the groundwater underflow into Rose
Valley from Owens Valley/Haiwee Reservoir ranged from 600 to 788 acre-ft/yr. The
recalibrated model estimated the groundwater inflow from the north to be 890 acre-ft/yr.
Brown and Caldwell estimated the groundwater underflow to Indian Wells Valley from
southeastern Rose Valley to be as much as 2,050 acre-ft/yr. The recalibrated model
estimated the groundwater underflow by this pathway as 850 acre-ft/yr. The groundwater
outflow from the Little Lake area including evaporation losses has been estimated to be
between 2,900 and 3,800 acre-ft/yr. The recalibrated model estimated the groundwater
outflow from the Little Lake area to be 4,200 acre-ft/yr but that total included
transpiration losses from wetland plants that were not considered in previous estimates.

C2-3.5.5 Model Limitations/Data Gaps

The process of reviewing hydrogeologic data for the site and recalibrating the model
identified several data gaps and resulting limitations of the numerical groundwater flow
model developed for Rose Valley. These include:

e Lack of recent seasonal groundwater elevation data north of Rose Valley
adjacent to the southern Haiwee Reservoir. As discussed in Section C2-3.5.4,
the model underpredicted steady state groundwater elevations in the Cal-Pumice
and LADWP wells by 16 and 105 ft, respectively while matching groundwater
elevations in wells in the remainder of the valley to within 1 to 5 ft. The model
also represents groundwater elevation as fixed at the north end of the model grid
which is inconsistent with monitoring data for the LADWP wells which indicated
groundwater level fluctuations of up to 7 ft seasonally. The cause of these
fluctuations and the discrepancy between predicted and observed groundwater
elevations in this area are not well understood and need further investigation.
However, because the model matches groundwater elevation observations in
central and south Rose Valley reasonably well, it is useful for prediction of
pumping impacts at the south end of the valley.
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e Lack of transmissivity or storativity data outside the Hay Ranch area. It should be
noted that estimated aquifer hydraulic parameters were evaluated by conducting
a pumping test at the Hay Ranch. As noted previously, drawdown was only
observed near the Hay Ranch, so estimates of aquifer parameters elsewhere in
Rose Valley are heavily dependent on assumptions and parameters built into the
numerical model.

e Lack of recent seasonal flow measurements or water level measurements on the
Little Lake Ranch property. The most recent data for Little Lake water level and
groundwater and spring discharges at the Little Lake Ranch date to 1998. While
groundwater elevations in Rose Valley appear to be similar or higher than Bauer
observed in 1998, suggesting the flow measurements are still applicable, future
monitoring programs should include the hydrogeologic features at Little Lake.

C2-4 Analysis of Groundwater Development Scenarios

This section discusses the evaluation of several groundwater development scenarios.
For these scenarios, the numerical groundwater flow model developed for Rose Valley
was run in transient mode, using the calibrated aquifer hydraulic conductivity and
boundary cell elevation, conductance, and flow values identified in Section C2-3.5.3. An
aquifer storage coefficient value of 7 x 107/t was used for model layers 2, 3, and 4.

The model calibration to the 2007 pumping test data yielded an estimated specific yield
for the alluvial aquifer of 3 %. This value is quite low for typical sand and gravel aquifers
such as occur in Rose Valley and is believed to underestimate the specific yield value
applicable to multi-year pumping. Specific yield values estimated from pumping tests
frequently underestimate the actual drainable porosity of the aquifer (see Neuman, 1975;
Zhan and Zlotnik, 2002). Published values of specific yield (Johnson, 1967; Morris and
Johnson, 1967) range from 2 % for clay to 35 % for well-graded gravels as tabulated in
Table C2-5. Groundwater-yielding sediments encountered in Rose Valley consist
primarily of sand and gravel interbedded with clays; most of the groundwater will come
from the more readily drainable sand and gravel horizons. Because specific yield could
not be determined from the pumping test data, a range of values corresponding to high,
medium, and low values of 30, 20 and 10 % were used in the project development
impact analyses discussed below.

C2-4.1 Full Project Development

Full project development consists of pumping the two Hay Ranch wells at a combined
total extraction rate of 4,839 acre-ft/yr with pumping evenly divided between the two
wells. For this evaluation, 180 year transient simulations were performed with
groundwater table drawdown and groundwater discharge rates reported at regular
intervals to evaluate aquifer conditions after the specified 30 years of continuous
pumping. All aquifer parameters were maintained as described for the calibrated model
with the exception that specific yield in the uppermost model layer was set to values of
10%, 20% or 30% for individual model runs to assess sensitivity to this parameter.
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Table C2-5: Values of Specific Yield from Johnson, 1967

Clay -- 2 5
Sandy clay (mud) 3 7 12
Silt 3 18 19
Fine sand 10 21 28
Medium sand 15 26 32
Coarse sand 20 27 35
Gravelly sand 20 25 35
Fine gravel 21 25 35
Medium gravel 13 23 26
Coarse gravel 12 22 26
Volcanic Tuff -- 21 -
Till, predominantly sand -- 16 --
Till, predominantly gravel - 16 --

C2-4.1.1 Evaluation of Potential Drawdown Impacts

Numerical values for initial groundwater elevation throughout the active portion of the
model domain were established by running a steady state simulation with aquifer
parameters and boundary conditions set as described in preceding sections with no
pumping whatsoever at Hay Ranch. A transient version of the calibrated numerical
model, with the same aquifer parameters and boundary conditions as the steady state
model, was used to predict aquifer response to various rates and durations of pumping
at Hay Ranch. Drawdown at selected observation points was calculated by having
MODFLOW import the final groundwater elevations from the steady state model and
subtract predicted groundwater elevations at these observations points from the output
of the transient model simulation run. These values were then saved as a series of time-
drawdown predictions at selected monitoring points.

C2-4.1.2 Evaluation of Potential Groundwater Flow Impacts

Numerical values for initial groundwater flow rates in various portions of the model
domain were established by running a steady state simulation with aquifer parameters
and boundary conditions set as described in preceding sections with no pumping
whatsoever at Hay Ranch. A transient version of the calibrated numerical model, with
the same aquifer parameters and boundary conditions as the steady state model, was
used to predict aquifer response to various rates and durations of pumping at Hay
Ranch. Changes in groundwater flow rates in various portions of the model were then
evaluated by comparing the groundwater flow rates predicted in the steady state model
with no Hay Ranch pumping to the groundwater flow rates predicted in the transient
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model with specified rates and duration of pumping at the Hay Ranch wells. The
Groundwater Vistas groundwater Mass Balance Export function to extract groundwater
flow rates from selected portions of the model domain in the steady state and transient
model simulations, respectively.

C2-4.2 Cumulative Effects Analysis

The Cumulative Effects Analysis consisted of developing and running a transient model
simulation scenario in which the Hay Ranch wells were pumped at the full project
development rate of 4,839 acre-ft/yr plus pumping was simulated at the LADWP wells at
a rate totaling 900 acre-ft/yr using the MODFLOW well package. Initial attempts at
performing this analysis failed because the model cell in which LADWP well V816 is
located went dry before the end of the simulation, terminating groundwater extraction at
that location.

The extraction rate from the LADWP property was then dispersed between several well
nodes and eventually reduced until a stable simulation run could be conducted. That
occurred when extraction of approximately 770 acre-ft/yr was distributed between three
pumping nodes. Potential impacts to groundwater elevation and flow rates were then
performed as described in Sections C2-4.1.1 and C2-4.1.2, respectively.

C2-5 Analysis of Mitigation Measures

Potential measures to mitigate possible impacts to groundwater resources of Rose
Valley caused by implementation of the full development project rate of 4,839 acre-ft/yr
extraction from the Hay Ranch wells were evaluated using the numerical groundwater
flow model. The mitigation measures evaluated consisted of:

¢ Reducing Hay Ranch pumping rates below the full project development rate of
4,839 acre-feet per year;

¢ Reducing Hay Ranch pumping duration from the full project duration of 30 years;
and,

¢ Augmenting the water supply to Little Lake by extracting groundwater on the
Little Lake Ranch property and pumping that water into the lake.

Techniques for evaluating potential groundwater table drawdown and changes to
groundwater flow rates used in the evaluation of potential mitigation measures are the
same as those described in Section C2-4 and are not discussed further here.

C2-5.1 Little Lake Water Supply Augmentation

The calibrated numerical groundwater flow model was used to evaluate the potential for
augmenting the water supply available to maintain the water level in Little Lake.
Prolonged pumping of the Hay Ranch wells could result in groundwater table drawdown
near Little Lake that could reduce groundwater inflow to the lake and consequently
reduce lake levels. A potential mitigation measure to restore or maintain lake levels
would involve pumping groundwater from an existing or new well on the Little Lake
Ranch property and pumping the water into Little Lake. Augmentation by pumping
groundwater from one of the Little Lake Ranch wells into the lake reportedly has been
conducted in the past; however, details of previous augmentation efforts were not
available for review. Adding water to the lake would provide water closer to the ground
surface for irrigation needs and maintenance of phreatophyte plant communities.
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Augmentation might only be needed during the summer months when phreatophyte
plants actively grow and transpire soil moisture.

Augmentation was evaluated by specifying groundwater extraction from a well node
located on the Little Lake Ranch property and injection of an equal amount of water via a
well node located within the footprint of Little Lake. The amount of groundwater needed
to augment lake levels is difficult to estimate at this time because there are not much
data on the hydrologic features at the lake. A simulation in which groundwater was
extracted from the Little Lake Ranch House well at an annualized rate of 740 acre-ft/yr
(450 gpm) and reinjected into Little Lake was conducted. The augmentation simulation
assumed that 1) production at the Hay Ranch would be reduced to 2,424 acre-ft/yr
(1,500 gpm) beginning in the 20™ year after project startup, and, 2) that extraction from
the Little Lake Ranch House well coupled with injection into Little Lake would start at the
same time. Results of the augmentation simulation indicated that water could be added
to Little Lake to maintain surface water flows. However, groundwater drawdown on the
property could be increased over and above the amount induced by pumping the wells
at Hay Ranch as a result of the groundwater extraction. Because most of the
groundwater diverted into the lake ultimately infiltrates back into the ground on the
property, the increased drawdown is expected to be small. For this augmentation
scenario, the model predicted an increase in drawdown of approximately 0.1 ft below
Little Lake as a result of the pumping on the property and increased approximately 1 to 2
ft around the Little Lake Ranch House well.

Analysis of the capacity of one or more of the wells on the Little Lake Ranch property
would need to be completed early in the project, preferably during the baseline
monitoring period, to establish the viability of this mitigation option. An analysis of the
interaction between groundwater and lake levels and discharge rates would also need to
be completed during the baseline monitoring period to evaluate the potential amount of
water needed, should an augmentation scheme be employed later in the life of the
project.
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Figure C2-3
Rose Valley Groundwater Level Hydrographs
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Figure C2-3
Rose Valley Groundwater Level Hydrographs
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Figure C2-3

Rose Valley Groundwater Level Hydrographs
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Figure C2-4
Flow and Water Level Measurements at Little Lake

Stream and Spring Flow Measured at Little Lake Ranch
(Data from Bauer, 2002)
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Table C2-1
Rose Valley EIR

November 2007 Groundwater Elevation Data
Used for Steady-State Model Calibration Targets

Reference Point Depth to Groundwater
Well Elevation, ft MSL| Groundwater, ft| Elevation, ft
LADWP V816 3,515.35 80.15 3,435.20
LADWP V817 3,511.86 78.86 3,433.00
Cal-Pumice 3,506.38 240.38 3,266.00
Hay Ranch North 3,436.78 191.78 3,245.00
Hay Ranch South 3,420.25 179.35 3,240.90
Coso Junction Store #1 3,372.10 142.80 3,229.30
Coso Ranch North 3,402.72 170.02 3,232.70
G-36 3,379.85 180.25 3,199.60
Lego 3,422.81 222.31 3,200.50
18-28 GTH 3,362.62 174.42 3,188.20
Little Lake Ranch North 3,199.15 40.20 3,158.95

Elevation survey to NGVD 1929 by triad/holme associates.




Table C2-2
Rose Valley EIR

Historic Water Level Monitoring Data

Depth to Groundwater

Date Groundwater, ft Elevation, ft
Coso Junction Store Well #1
December 15, 1998 139.00 3,233.10
September 27, 2002 144.75 3,227.35
November 21, 2002 144.33 3,227.77
January 13, 2003 144.25 3,227.85
March 20, 2003 144.85 3,227.25
May 6, 2003 144 .51 3,227.59
October 30, 2003 144.50 3,227.60
June 30, 2004 144.22 3,227.88
September 22, 2004 144.16 3,227 .94
June 10, 2005 143.52 3,228.58
July 20, 2006 143.22 3,228.88
October 13, 2006 143.00 3,229.10
April 13, 2007 142.65 3,229.45
June 22, 2007 143.34 3,228.76
August 2, 2007 142.90 3,229.20
August 29, 2007 143.25 3,228.85
November 15, 2007 142.71 3,229.39
November 19, 2007 142.80 3,229.30
November 20, 2007 143.20 3,228.90
November 22, 2007 142.85 3,229.25
November 28, 2007 143.15 3,228.95
November 29, 2007 143.09 3,229.01
December 2, 2007 143.18 3,228.92
December 3, 2007 143.32 3,228.78
December 5, 2007 143.10 3,229.00

Top of casing elevation, ft: 3,372.10

Fossil Falls Campground Well

October 1, 2002 141.36 -
November 21, 2002 141.42 --
March 20, 2003 141.39 --
June 10, 2005 141.13 -
July 20, 2006 141.25 --
October 13, 2006 141.20 -

Pg.10f7




Table C2-2
Rose Valley EIR

Historic Water Level Monitoring Data

Depth to Groundwater

Date Groundwater, ft Elevation, ft
Fossil Falls (continued
February 19, 2007 141.25 -
June 22, 2007 141.23 --
August 2, 2007 141.25 --

Top of casing elevation, ft: NM
Well G-36 TGH (G-36)
November 5, 2002 184.10 3,195.75
November 21, 2002 181.50 3,198.35
December 13, 2002 182.42 3,197 .43
March 20, 2003 181.38 3,198.47
June 10, 2005 180.69 3,199.16
July 20, 2006 180.50 3,199.35
October 13, 2006 184.20 3,195.65
February 19, 2007 180.38 3,199.47
June 22, 2007 180.30 3,199.55
August 2, 2007 180.29 3,199.56
August 29, 2007 180.29 3,199.56
November 15, 2007 180.23 3,199.62
November 19, 2007 180.22 3,199.63
November 20, 2007 180.21 3,199.64
November 22, 2007 180.22 3,199.63
November 28, 2007 180.25 3,199.60
November 29, 2007 180.24 3,199.61
December 2, 2007 180.26 3,199.59
December 3, 2007 180.26 3,199.59
December 5, 2007 180.29 3,199.56

Top of casing elevation, ft: 3,379.85
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Table C2-2
Rose Valley EIR

Historic Water Level Monitoring Data

Depth to Groundwater

Date Groundwater, ft Elevation, ft
Hay Ranch North Well
December 15, 1998 199.00 3,237.78
September 30, 2002 193.75 3,243.03
November 21, 2002 193.85 3,242 .93
January 13, 2003 193.75 3,243.03
March 20, 2003 192.26 3,244 .52
December 9, 2003 193.20 3,243.58
June 30, 2004 193.00 3,243.78
September 22, 2004 192.91 3,243.87
June 10, 2005 192.32 3,244 .46
July 20, 2006 192.62 3,244 .16
October 13, 2006 192.29 3,244 .49
February 16, 2007 192.30 3,244 .48
April 13, 2007 192.15 3,244.63
June 22, 2007 191.65 3,245.13
August 2, 2007 191.60 3,245.18
November 14, 2007 191.68 3,245.10
November 15, 2007 191.65 3,245.13
November 19, 2007 191.60 3,245.18
November 20, 2007 194.30 3,242.48
November 22, 2007 196.08 3,240.70
November 28, 2007 197.61 3,239.17
November 29, 2007 197.56 3,239.22
December 2, 2007 198.07 3,238.71
December 3, 2007 198.32 3,238.46
December 5, 2007 194.14 3,242.64
December 17, 2007 192.72 3,244.06

Top of casing elevation, ft: 3,436.78
Hay Ranch South Well
December 15, 1998 182.00 3,238.25
September 30, 2002 181.62 3,238.63
November 21, 2002 181.46 3,238.79
January 13, 2003 181.25 3,239.00
March 20, 2003 181.10 3,239.15
May 6, 2003 180.80 3,239.45
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Table C2-2
Rose Valley EIR

Historic Water Level Monitoring Data

Depth to Groundwater

Date Groundwater, ft Elevation, ft
Hay Ranch South (continued)
December 9, 2003 181.34 3,238.91
June 30, 2004 180.95 3,239.30
September 22, 2004 180.76 3,239.49
June 10, 2005 180.15 3,240.10
July 20, 2006 179.64 3,240.61
October 13, 2006 179.40 3,240.85
April 13, 2007 179.50 3,240.75
June 22, 2007 179.00 3,241.25
August 2, 2007 178.98 3,241.27
August 29, 2007 179.35 3,240.90
November 15, 2007 179.35 3,240.90
November 19, 2007 179.35 3,240.90

Top of casing elevation, ft: 3,420.25
Coso Ranch North Well
January 13, 2003 172.07 3,230.65
May 6, 2003 171.97 3,230.75
October 30, 2003 171.84 3,230.88
June 30, 2004 171.80 3,230.92
September 22, 2004 171.32 3,231.40
June 10, 2005 170.60 3,232.12
July 20, 2006 170.60 3,232.12
October 23, 2006 170.60 3,232.12
February 16, 2007 170.10 3,232.62
April 13, 2007 170.10 3,232.62
June 22, 2007 170.15 3,232.57
August 2, 2007 170.20 3,232.52
November 14, 2007 170.20 3,232.52
November 15, 2007 169.93 3,232.79
November 19, 2007 170.02 3,232.70
November 20, 2007 170.10 3,232.62
November 22, 2007 170.07 3,232.65
November 28, 2007 170.44 3,232.28
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Table C2-2
Rose Valley EIR

Historic Water Level Monitoring Data

Depth to Groundwater

Date Groundwater, ft Elevation, ft
Coso Ranch North (continued)
November 29, 2007 170.22 3,232.50
December 2, 2007 170.50 3,232.22
December 3, 2007 170.56 3,232.16
December 5, 2007 170.25 3,232.47

Top of casing elevation, ft: 3,402.72
LADWP Well V817 (LADWP #1)
June 30, 2004 72.90 3,438.96
September 22, 2004 77.63 3,434.23
June 10, 2005 79.70 3,432.16
July 20, 2006 77.70 3,434.16
October 13, 2006 78.09 3,433.77
February 16, 2007 76.70 3,435.16
April 13, 2007 76.45 3,435.41
June 22, 2007 77.15 3,434.71
August 2, 2007 76.63 3,435.23
August 29, 2007 77.15 3,434.71
November 15, 2007 78.70 3,433.16
November 19, 2007 78.81 3,433.05
November 20, 2007 78.82 3,433.04
November 22, 2007 78.88 3,432.98
November 28, 2007 79.07 3,432.79
November 29, 2007 79.00 3,432.86
December 2, 2007 79.17 3,432.69
December 3, 2007 79.17 3,432.69
December 5, 2007 79.06 3,432.80

Top of casing elevation, ft: 3,511.86
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Table C2-2
Rose Valley EIR

Historic Water Level Monitoring Data

Depth to Groundwater

Date Groundwater, ft Elevation, ft
LADWP Well V816 (LADWP #2)
May 6, 2003 77.08 3,438.27
October 30, 2003 79.14 3,436.21
June 10, 2005 80.80 3,434.55
July 20, 2006 78.85 3,436.50
October 13, 2006 77.01 3,438.34
February 19, 2007 75.42 3,439.93
April 13, 2007 75.35 3,440.00
June 22, 2007 76.00 3,439.35
August 2, 2007 77.82 3,437.53
August 29, 2007 78.30 3,437.05
November 14, 2007 80.20 3,435.15
November 15, 2007 80.20 3,435.15
November 19, 2007 80.14 3,435.21
November 20, 2007 80.16 3,435.19
November 22, 2007 80.18 3,435.17
November 28, 2007 80.34 3,435.01
November 29, 2007 80.31 3,435.04
December 2, 2007 80.46 3,434.89
December 3, 2007 80.43 3,434.92
December 5, 2007 80.39 3,434.96

Top of casing elevation, ft: 3,515.35
Lego Well
February 11, 2003 223.40 3,199.41
February 18, 2003 223.60 3,199.21
June 10, 2005 222.82 3,199.99
July 20, 2006 222.82 3,199.99
October 13, 2006 227.10 3,195.71
February 16, 2007 222.70 3,200.11
June 22, 2007 222.50 3,200.31
August 2, 2007 222.50 3,200.31
November 15, 2007 222.34 3,200.47
November 19, 2007 222.32 3,200.49
November 20, 2007 222.42 3,200.39
November 22, 2007 222.41 3,200.40
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Table C2-2
Rose Valley EIR

Historic Water Level Monitoring Data

Depth to Groundwater

Date Groundwater, ft Elevation, ft
Lego (continued)
November 28, 2007 222.58 3,200.23
November 29, 2007 222.37 3,200.44
December 2, 2007 222.69 3,200.12
December 3, 2007 222.63 3,200.18
December 5, 2007 222 .41 3,200.40

Top of casing elevation, ft: 3,422.81
Cal-Pumice (Pumice Mine) Well
December 15, 1998 242.00 3,264.38
June 30, 2004 241.52 3,264.86
September 22, 2004 241.24 3,265.14
June 10, 2005 240.91 3,265.47
July 20, 2006 240.74 3,265.64
October 23, 2006 240.73 3,265.65
February 16, 2007 241.70 3,264.68
April 13, 2007 240.60 3,265.78
June 22, 2007 240.00 3,266.38
August 2, 2007 239.98 3,266.40
August 29, 2007 240.00 3,266.38
November 14, 2007 240.31 3,266.07
November 15, 2007 240.30 3,266.08
November 19, 2007 240.42 3,265.96
November 20, 2007 240.40 3,265.98
November 22, 2007 240.50 3,265.88
November 28, 2007 240.83 3,265.55
November 29, 2007 240.52 3,265.86
December 2, 2007 241.14 3,265.24
December 3, 2007 241.05 3,265.33
December 5, 2007 240.38 3,266.00

Top of casing elevation, ft: 3,506.38

NM - Not surveyed, elevation cannot be calculated.

Elevation survey to NGVD 1929 by triad/holme associates.
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Table C2-3
Rose Valley EIR

Summary of Bauer (2002) Stream and Spring
Flow Measurements

Instantaneous Flow Rate,

Location Date Measured acre-ft/yr
Coso Spring 10/28/1996 1,311
South Culvert(1) 10/28/1996 318
Coso Spring 2/2/1997 1,382
Little Lake Weir 2/2/1997 1,299
North Culvert(2) 2/2/1997 3,924
South Culvert 2/2/1997 515
Coso Spring 5/14/1997 1,451
Little Lake Weir 5/14/1997 312
North Culvert 5/14/1997 2,043
South Culvert 5/14/1997 583
Little Lake Weir 6/2/1997 166
North Culvert 6/2/1997 2,646
South Culvert 6/2/1997 676
Coso Spring 7/11/1997 1,976
Little Lake Weir 7/11/1997 0
North Culvert 7/11/1997 885
South Culvert 7/11/1997 428
Coso Spring 10/1/1997 1,949
Little Lake Weir 10/1/1997 217
North Culvert 10/1/1997 2,384
South Culvert 10/1/1997 627
Coso Spring 2/7/1998 1,222
Little Lake Weir 2/7/1998 1,746
North Culvert 2/7/1998 5,357
South Culvert 2/7/1998 1,866
Coso Spring 3/25/1998 874
Little Lake Weir 3/25/1998 887
North Culvert 3/25/1998 3,439
South Culvert 3/25/1998 917

Notes:
(1)
(2)

Most southerly surface water flow
measurement point on the property.

Flow rate in ditch discharging from lower Little
Lake pond (P-2); contains combined flow from
Little Lake Weir, Coso Spring, and siphon well.
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APPENDI C4: ROSE VALLEY HYDROLOGIC MONITORING AND MITIGATION PROGRAM

C4.1 Introduction

The reader is advised that the following hydrologic impact monitoring program is based on and
contains many references to the hydrology impact analyses contained in the Hay Ranch Water
Extraction Project Draft Environmental Impact Report (EIR). The reader is urged to read section
3.2 Hydrology and Water Quality in the EIR prior to reading this hydrologic monitoring and
mitigation plan (HMMP).

This monitoring plan has been prepared in order to define monitoring of project activities to prevent
potential off-site impacts of the proposed project on groundwater and surface water users in the
Rose Valley. This plan also describes the methods to prevent a significant effect to ground and
surface water users.

The first section of this plan includes the summary of hydrologic impacts and mitigation, as
described in detail in the EIR. The second section of this plan describes the HMMP implementation
methods.

This HMMP is designed to:

o Define methods for monitoring changes in groundwater levels throughout the Rose Valley;

e Compare observed changes to predicted changes and adjust model predictions as needed
during the early operation of the project before any impact is predicted at Little Lake under
the current model assumptions;

e Collect groundwater and surface water level data at Little Lake during the same early stages
to develop time-trend water level data on Little Lake and to correlate the groundwater levels
to Lake levels;

e Monitor later-stage groundwater and lake level changes as groundwater pumping continues;

e Recalibrate the numerical model developed for the project using data collected during the
early stages to check and improve the model’s ability to simulate stressed (pumping)
conditions and to make predictions of future changes in groundwater levels and lake levels
in response to pumping; and

o Facilitate the implementation of the mitigation measures defined in the EIR to avoid or
reduce impacts to groundwater levels and lake levels before the impacts become significant.

Groundwater elevations and lake water levels are also influenced by natural factors beyond the
effect of this project. These factors include rainfall in Rose Valley, snowfall in the Sierra Nevada
Mountains, and seismic events that change the geomorphology of surface hydrological features or
subsurface permeability. This monitoring and mitigation plan is not designed to mitigate naturally
occurring changes in the hydrological system.

C4.2 Summary of Hydrologic Issues

C4.2.1 OVERVIEW

The Coso Operating Company, LLC (COC) is seeking a 30-year Conditional Use Permit (CUP No.
2007-003) from the Inyo County Planning Commission for the Coso Hay Ranch Water Extraction
and Delivery System project.

The proposed project includes extracting groundwater from two existing wells on the Coso Hay
Ranch, LLC property (Hay Ranch) in Rose Valley and delivering the water to the injection well
distribution system at the Coso Geothermal Field in the northwest area of the China Lake Naval Air
Weapons Station (CLNAWS). The proposed project is needed to provide supplemental injection
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APPENDI C4: ROSE VALLEY HYDROLOGIC MONITORING AND MITIGATION PROGRAM

water to the Coso Geothermal Field to minimize the annual decline in reservoir productivity due to
evaporation of geothermal fluids from plant cooling towers. The project location is shown in Figure
C4-1.

The Inyo County Planning Department (County) has prepared a Draft EIR pursuant to the
California Environmental Quality Act (CEQA) to aid in the decision whether or not to issue the
CUP. The Draft EIR assesses the potential impacts of the project on the environment.

Evaluation of the hydrological system within Rose Valley suggests that the project as proposed,
which includes groundwater pumping at a rate of 4,839 acre-ft/yr for 30 years, may lower the water
table elevation and groundwater flow rates in the valley (see Section 3.2 Hydrology and Water
Quality of the EIR). If groundwater levels fall significantly in the southern end of the valley, the
groundwater flow and surface water levels in the perennial but manipulated Little Lake may be
affected, as well as several local wells. The magnitude of change in groundwater level and flow will
vary depending on:

e Distance from the pumped well at Hay Ranch
e Magnitude and duration of pumping
e Manipulations at the Little Lake weir

Predictions of the effects of groundwater extraction associated with the project also depend on
various assumptions of aquifer properties, boundary conditions, and aquifer recharge.

C4.2.2 PUMPING TEST AND COMPUTER MODELING RESULTS

Many sources of information on local and regional hydrology and geohydrology were used to
evaluate aquifer properties and identify groundwater conditions during preparation of the EIR.
Consultants for the Coso Operating Company (COC) previously performed short term (24 hour)
groundwater pumping tests and conducted computerized hydrologic modeling for the proposed
project. These studies have been reviewed and used as appropriate to describe the environmental
setting and to analyze the project impacts. During preparation of the project EIR, COC conducted
a long-term (14 day) pumping test. Consultants to Inyo County subsequently used the data from
the long-term pumping test to evaluate aquifer properties and to recalibrate and refine the
computerized hydrologic model developed for COC. The 14-day groundwater pumping test was
conducted in the Hay Ranch south well.

Groundwater levels were monitored throughout Rose Valley for a 20-day period before, during,
and after the pumping test. In addition, groundwater discharge from the Davis spring at
Portuguese Bench was measured during the pumping test. The well pumping lowered
groundwater levels up to 0.4 ft in wells at Coso Junction, approximately two miles south of the
pumped well, but, not surprisingly given the limited duration of the pumping, it had no discernable
effect on groundwater levels in wells on Navy property 5 to 7 miles south of the pumped well, or in
a well located at the north end of the Little Lake Ranch property, 8 miles south of the pumped well.
Minor changes observed in the groundwater discharge rate from the Davis spring at Portuguese
Bench during the test did not appear to be correlated with the pumping test. The pumping test is
described in Appendix C1 of the Draft EIR.

C4-2 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System
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The groundwater drawdown data obtained during the pumping test from the Hay Ranch north well
and other wells close to Hay Ranch, as well as hydrogeologic information from several sources,
were used to recalibrate a computerized groundwater flow model previously developed to evaluate
groundwater conditions in Rose Valley (Brown and Caldwell, 2006). The recalibrated groundwater
flow model consists of four layers, including one unconfined (water table) layer, and three confined
layers. The model was used to analyze potential long-term effects of the proposed groundwater
pumping at Hay Ranch.

The results of the groundwater flow modeling indicated that the principal impact in Rose Valley
from operation and maintenance of the Hay Ranch groundwater extraction project will be the
propagation of groundwater table drawdown off the property as a result of removing groundwater
on the Hay Ranch property and transporting it outside the Rose Valley groundwater basin (to the
Coso geothermal field). Numerical groundwater flow modeling analysis was conducted to evaluate
potential impacts of project operation on groundwater levels in the Rose Valley. The model setup,
calibration, and prediction simulations are described in Appendix C2 of the EIR.

The groundwater flow modeling predicts that groundwater table drawdown will increase with time
after pumping begins at Hay Ranch. The modeling predicted that less drawdown will be observed
farther away from the pumped wells, as expected based on groundwater flow theory. After
pumping is stopped, groundwater levels near Hay Ranch will soon begin to rise back to pre-project
levels; however, depending on the magnitude and duration of pumping at Hay Ranch, groundwater
levels at the south end of the valley may continue to decline in elevation even after pumping at
Hay Ranch has stopped before they also begin to rise back to pre-project levels.

Proposed pumping at a rate of 4,839 acre-ft/yr for 30 years is predicted to cause a maximum
groundwater table drawdown of:

e 251055 ftin wells in the Dunmovin community and LADWP wells located 1.5 miles north of
Hay Ranch

e 20to 50 ftin wells at Coso Junction 2 miles south of Hay Ranch
e 5t0 20 ft near the Cinder Road Red Hill well 6.5 miles south of Hay Ranch

e 3to 1l ft at the north end of Little Lake at the south end of the valley, 9 miles south of Hay
Ranch

The range in predicted drawdown impacts listed above reflects uncertainty in assumed values for
aquifer specific yield. Low specific yield values result in greater and earlier the drawdown, while
higher specific yield values result in less drawdown with time and less drawdown farther from the
pumped wells. Published values of specific yield (Johnson 1967, Morris and Johnson 1967) range
from 2 % for clay to 35 % for well-graded gravels, in unconfined (water table) conditions.
Groundwater-yielding sediments encountered in Rose Valley consist primarily of sand and gravel
interbedded with clays; most of the groundwater would come from the more readily drainable sand
and gravel horizons. Because specific yield could not be determined from the pumping test data, a
range of values corresponding to high, medium, and low values of 30, 20 and 10% were used in
the project development impact analyses. The model results were particularly sensitive to the
value used for specific yield, because that value is a measure of the change in water level in the
aquifer per unit of groundwater that is pumped.

Groundwater modeling also indicates that the amount of drawdown is directly related to the
amount of withdrawal. For example, assuming 20% specific yield and pumping for 30 years,
predicted drawdown at the north end of the Little Lake ranges from approximately 1.2 ft at an
extraction rate of 1,500 acre-ft/yr to approximately 3.2 ft at an extraction rate of 4,000 acre-ft/yr.
The predicted change in drawdown is roughly linearly proportional to the project pumping rate; that
is, pumping at 3,000 acre-ft/yr has roughly twice the impact of pumping at 1,500 acre-ft/yr.
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Several springs located in upland portions of Rose Valley including the Davis Spring at Portuguese
Bench, and the Tunawee Canyon Spring in Tunawee Canyon, and the Rose Spring near Haiwee
Reservoir. They are sustained by mountain-front recharge in the Sierra Nevada Mountains or
seepage from Haiwee Reservoir or Owens Valley. These springs are located at significantly higher
elevations and are unlikely to be impacted by the project; therefore, they will not be monitored
during project operation.

C4.2.3 DEFINITION OF SIGNIFICANT IMPACTS TO LITTLE LA E AND SURFACE
WATERS

The EIR identifies that the project would have a significant impact if it would substantially reduce
the amount of water available to surface water bodies at Little Lake Ranch and to other areas in
the Rose Valley. A substantial reduction in the amount of water available at Little Lake is defined
as greater than 10% reduction in water flowing into the surface features at Little Lake.

Defining thresholds of significant effects to the environment by attempting to measure or predict
those effects on vegetation around Little Lake Ranch was considered and rejected. The Little Lake
area is highly manipulated. Little Lake is a reservoir, whose level is manually controlled. The
vegetation surrounding the area south of Little Lake is manipulated by removal of undesirable
species, planting of others, and by moving water to various areas where managers intend to
promote vegetation. As a result, there is no natural background condition against which to
measure effects. Additionally, by moving water around the property, vegetation may be
encouraged in areas not currently highly vegetated and discouraged in areas now heavily
vegetated if management objectives for the restoration project shift. Therefore, by necessity, it is
most appropriate to emphasize measuring impacts to the amount of water that is available to the
restoration project, rather than biological indicators.

C4.2.4 MITIGATION MEASURES DEFINED IN THE EIR

Summary of Impacts and Mitigation

The existing groundwater model predicts that, with a specific yield value of 10%, the project as
proposed (pumping at a rate of 4,839 ac-ft per year for 30 years) would have a significant impact
on Little Lake (refer to Section 3.2 Hydrology and Water Quality in the EIR).

In order to prevent a significant impact to Little Lake and surrounding surface waters, water inflow
to the lake must not decrease by more than 10% of the baseline flow. Data from Bauer (2002)
indicates that the historical groundwater elevation at the north end of Little Lake was consistently 3
feet higher than the lake level; because groundwater flow is proportional to the hydraulic head
gradient, a 0.3 foot decrease in the groundwater represent a 10% decrease in gradient, and is
estimated to correlate to a 10% reduction in discharge of groundwater to Little Lake.

A maximum of 10% reduction in groundwater inflow to Little Lake (this is currently benchmarked to
a drawdown of 0.3 feet in the Little Lake North Dock well) would occur following pumping at Hay
Ranch at proposed pumping rates for a period of approximately 1.2 years (see Figure C4-2). The
model predicts that this maximum drawdown would occur as much as 30 years after the cessation
of pumping at 1.2 years, due to the large distance (9 miles) from the pumping.

Mitigation, therefore, allows initiation of pumping for the project at the proposed project pumping
rate, until drawdown trigger levels are reached at one or more monitoring locations throughout the
valley (Table C4-1). Model predictions indicate that the trigger levels could be reached with
pumping occurring in as little as 1.2 years; however, some conservative assumptions that are built
into the model may extend this pumping period considerably longer, if actual decreases in the
groundwater level occur more slowly than predicted. The trigger points have been established
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Figure C4-2: Early Pumping Termination (1.2 years) Scenario Results

using the model to prevent a greater than 10% decrease in flows to Little Lake from ever occurring.
Monitoring should occur monthly for at least two years, with results reported to the County within 2
weeks of data collection. After two years, if water levels are decreasing more slowly than

predicted, the applicant can petition the County to reduce the measurement frequency to quarterly.

Data collection in the first few months to years would lead to a better understanding of the
relationship between pumping at Hay Ranch and groundwater table drawdown throughout Rose
Valley and at Little Lake. Data to be collected includes: water level data over time to establish
background levels; response of water levels to pumping that will be used to evaluate specific yield
and hydraulic conductivity; lake level data; groundwater level data adjacent to Little Lake; and
other data needed to re-calibrate the groundwater flow model. These and other data that will be
collected are specified in Subsection C4.3.3 and Table C4-2. Pumping may continue as long as
the project does not result in a significant decrease in groundwater available at Little Lake at any
point in time.

Within approximately 1 year of initiation of pumping, or less if trigger levels are reached sooner,
the groundwater flow model should be recalibrated to the observed drawdown in groundwater
levels, to allow for more accurate estimation of how long the pumping can continue without
exceeding drawdown trigger levels and causing a significant reduction in water available to Little
Lake, the springs, and wetlands. A qualified person approved by Inyo County Water Department,
and provided by the applicant, would evaluate the results of the first year of data collection, would
recalibrate the model, and working with the Inyo County Water Department and the applicant
would estimate the duration of pumping that would keep impacts below the defined trigger levels.
Recalibration of the model would also be necessary later, if pumping continues significantly longer
than 1.2 years, as needed and appropriate to help understand the timing and magnitude of future
drawdown of groundwater levels throughout the valley. A maximum limit of 10% groundwater
inflow reduction to Little Lake has been selected, to avoid a significant effect on Little Lake. The
computer groundwater flow model was used to define equivalent maximum acceptable drawdown
levels, (maximum water level drawdown values) at various points up the valley that cannot be
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exceeded at any point in time. Water level drawdowns that were maintained below those maximum
acceptable drawdown levels would, based on model results, avoid a depletion of groundwater
inflow to Little Lake of more than 10%. The model was used to identify corresponding “trigger
levels, water level drawdowns at earlier points in time, that would eventually lead (under continued
pumping) to reaching the maximum acceptable drawdown levels, at each monitoring point.
Requiring that observed drawdown values over time be kept below these defined trigger levels
would provide an early warning system, allowing for the system operations to change, to reduce or
stop pumping before maximum acceptable drawdown levels propagated down the valley to Little
Lake.

Exceedance of predicted groundwater drawdowns (trigger levels) at two or more locations in
Rose Valley, or exceedance of a maximum acceptable drawdown level at any location, would
be a cause for action as determined by the County, including re-calibration of the model and
potential reductions or cessation of pumping. See Table C4-1 for trigger levels and maximum
acceptable drawdown levels.

Table C4-1: Drawdown Trigger Levels (in feet)

Distance from Hay Ranch South Well feet
1 2 23

0.25 0.2 0.5 3.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
0.5 0.3 1.3 4.7 0.4 0.3 0.2 0.2 0.2 0.2 0.2
0.75 0.7 3.3 8.1 0.9 0.7 0.2 0.2 0.2 0.2 0.2
1 11 5.3 115 14 12 0.2 0.2 0.2 0.2 0.2
1.2 15 6.9 13.2 1.8 15 0.2 0.2 0.3 0.2 0.2
1.25 1.6 7.1 11.8 1.9 1.6 0.2 0.2 0.3 0.2 0.2
15 1.9 7 7.9 21 1.8 0.2 0.2 0.3 0.2 0.2
1.75 2.1 6.5 6.9 2.3 2 0.3 0.3 0.3 0.2 0.2
2 2.3 6 6.2 24 2.1 0.3 0.3 0.4 0.2 0.2
3 2.7 4.8 4.8 25 22 0.5 0.4 0.4 0.2 0.2
4 2.8 4.1 4 25 2.2 0.6 0.6 0.5 0.2 0.3
5 2.7 3.6 35 24 2.2 0.7 0.7 0.6 0.3 0.3

Maximum

Acceptable

Drawdown in

feet) 2.8 7.2 13 25 2.3 1.1 1.1 0.7 1 0.4

Time to Max

drawdown

years since

pumping

began) 4 1.3 1.2 3 35 145 15 12 22 13

NOTES

1) For any wells where predicted drawdown is less than or equal to 0.25 feet, actions related to these trigger points shall not be

enforced, unless the drawdown seen in these wells is greater than 0.25 feet. Drawdown values of 0.25 feet are difficult to accurately

detect.

2) Based on current groundwater flow model results, these maximum drawdown values listed above result from pumping the Hay

Ranch production wells at design rates for 1.2 years, with specific yield values of 10%. These maximum acceptable drawdowns can

occur several years after pumping at Hay Ranch ceases.
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Mitigation Measures from EIR

The following mitigation measures have been defined in the EIR to reduce potentially significant
impacts to water users in the Rose Valley. Note that references to Appendix C4 are included in the
measures since these measures are taken directly from the EIR. This HMMP is Appendix C4 of
the EIR and references are included in the sections of this document.

Hydrology-1: The project applicant shall finalize and implement the Draft Hydrological
Monitoring and Mitigation Program (HMMP) included in Appendix C4 this appendix of this
EIR.

Hydrology-2: Mitigation for effects to groundwater wells in Rose Valley shall depend upon
the specific characteristics of each well, and the use of the well. The applicant shall use
monitoring data and the numerical groundwater flow model described in Appendix C2 to
track groundwater levels throughout the valley. The applicant shall work with the County
Water Department to identify wells that may be affected by groundwater drawdown as the
project progresses. The evaluation of wells depths and uses in the Rose Valley as
compared with groundwater drawdown shall be made semi-annually and reported to the
Inyo County Water Department. The owner of any wells that may potentially be impacted
within the six months after an evaluation shall be contacted by the applicant to assess the
need for additional pumping equipment on the well or deepening of the well. The applicant
shall be responsible for the cost of equipping or deepening wells that are impacted by
groundwater drawdown as a result of the proposed project. The applicant shall also evaluate
any wells that are brought to the attention of the applicant by the user to evaluate if
groundwater drawdown from the proposed project is impacting the well. If it is determined by
the County or by the applicant (using well monitoring data and modeling) that the well in
guestion is being impacted by the proposed project, the applicant shall fund the necessary
adjustments to the well to secure the previous uses of the well. Disputes as to the cause of
well water drawdown or appropriate corrective measures shall be resolved by the County.

Hydrology-3: Monitoring shall occur at a frequency that is sufficient to detect important
changes and trends in water levels. Monitoring shall occur monthly, at a minimum, at all
monitoring points, following project start-up. The data shall be collected and analyzed by a
qualified person approved by Inyo County Water Department and provided by the applicant.
Monitoring reports shall be prepared by the applicant and submitted to Inyo County Water
Department within 20 days of data collection. After two years, monitoring shall occur
guarterly. Reports shall also be provided to a designated recipient at Little Lake Ranch, Inc.
A complete list of monitoring locations, parameters, and schedules is presented in Appendix
C4 this appendix , Tables C4-1 and C4-2. Hydrologic monitoring locations are shown on
Figure C4-2, in Appendix C4 this appendix . Two new monitoring well clusters, each with
three wells with screened intervals at three different depths, located approximately 700 feet
south of the Hay Ranch North Wells, and 700 feet south of the South Well, respectively,
shall be installed by the project applicant, and as approved by the Inyo County Water
Department. An additional new water table monitoring well shall be installed by the applicant
and as approved by Inyo County Water Department, approximately midway between Coso
Junction and the Cinder Road Red Hill well, to provide additional monitoring capability in this
area.

The monitoring program also includes reassessment of model-predicted impacts and
recalibration of the groundwater model by a qualified person approved by the Inyo Count
Water Department, and provided by the applicant. After a period of one year of pumping,
observed groundwater level changes shall be compared with predicted groundwater-level
changes in order to assess the accuracy of the model-predicted drawdown. If the observed
water level changes at two or more of the selected monitoring points differ from predicted
values (trigger levels) at those locations by at least 0.25 feet at any point in time, or a
maximum acceptable drawdown is reached at a designated monitoring point, or as judged
appropriate by Inyo County Water Department, the model shall be recalibrated and the
predicted impacts to groundwater levels re-forecast with the recalibrated model. If the model
results change with recalibration, the mitigation strategy shall be updated in response to
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new forecasts of potential impacts to groundwater, potentially including reducing the
duration or rate of pumping, or other mitigation measures as described in the HMMP.
Additional recalibration is expected to be needed after one year, as monitoring continues
and water level changes are detected farther down Rose Valley. Additional recalibration of
the model shall be conducted as appropriate following the criteria outlined above (i.e. if the
predicted water level in two or more wells differs from observed water level drawdown by at
least 0.25 feet or more, or one or more maximum acceptable drawdown levels in wells all
across the valley are exceeded).

Because surface water bodies at the Little Lake Ranch property are likely sensitive to
changes in groundwater elevation and groundwater flow rate, the monitoring plan also
identifies trigger levels that indicate when a significant impact (defined as a substantial
reduction in water to Little Lake) will likely occur unless mitigation measures are
implemented to reduce the pumping rate and/or duration of pumping. The plan includes the
implementation of mitigation measures (namely, Hydrology-2 and Hydrology-4) to reduce
any potentially significant impacts to less than significant levels.

Hydrology-4: The applicant shall be allowed to pump the project at the full proposed
pumping rate until a time when and if the predicted groundwater drawdown trigger levels are
exceeded at two or more of the designated Rose Valley monitoring points by at least 0.25
feet, or if a maximum acceptable drawdown level is exceeded in any monitoring point.

During the first year, a qualified person, approved by Inyo County Water Department and
provided by the applicant, shall conduct the studies described in Hydrology-1 and Appendix
C4 of this EIR in order to recalibrate the groundwater model to the early groundwater data.
The groundwater model shall be recalibrated in order to more accurately understand the
relationship between groundwater pumping, reduction in groundwater elevations across the
valley, and availability of water at Little Lake. Pumping rates and duration of pumping shall
be determined based on the results of the model and the observed water table drawdown.
At no time shall projected results of pumping result in a greater than 10% decrease in
groundwater inflow to Little Lake (estimated to be equivalent to a 0.3-foot drawdown in
groundwater head at the northern end of Little Lake) unless new data collected in the vicinity
of Little Lake indicates that a larger decrease of head would not result in a greater than 10%
decrease in groundwater inflow to Little Lake or substantially deplete the water availability to
the springs and wetlands (as defined in the Hydrologic Mitigation Monitoring Plan in
Appendix C4 of this EIR this appendix ).

The revised pumping rate and duration shall be approved by the Inyo County Water
Department. The recalibration shall occur within one year after project startup to ensure
adequate time is available to make adjustments to the pumping schedule if necessary, to
ensure significant impacts do not occur. The model shall be calibrated to the new drawdown
data collected since project startup. Based on the results of the recalibrated model, a
revised schedule for pumping and revised trigger levels shall be determined that will not be
expected to cause a greater than 10% decrease in groundwater inflow to Little Lake. A
revised plan for pumping rate and/or duration of pumping shall be submitted with full
documentation to the Inyo County Water Department by the end of the first year of pumping.
Pumping can continue as long as trigger levels in designated monitoring points that prevent
a significant impact are not exceeded, and other signs of substantial impact on surface
water bodies (Little Lake, springs, and wetlands) are not observed, as determined by a
gualified person approved by Inyo County Water Department provided by the applicant.

An alternative option to minimize impacts to Little Lake could include pumping for one or
more years at full scale and model recalibration as prescribed above; however, then
reducing pumping to a lesser degree and/or allowing pumping for a longer period of time
along with implementing a groundwater diversion plan at Little Lake. The diversion system
would include additional pumping from an existing well at the Little Lake Ranch property, if
feasible, or construction of a new well. Water would be piped from the well location along
existing unpaved roads to the lake where it would be discharged. Water would be withdrawn
at the minimum rate necessary to sustain water availability to Little Lake and the lower pond
areas. The pumping amount and duration for a water diversion at Little Lake would be
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determined by a qualified person approved by the Inyo Count Water Department, and
provided by the applicant, based on the recalibrated model. The diversion plan is further
described in Appendix C4 this appendix . Diversion would only be effective and
implementable to minimize effects to less than significant levels if it were:

— Feasible given the availability of water at Little Lake and would not result in
impacts to existing springs (e.g. Coso Spring)

— Agreed upon with Little Lake Ranch and the applicant
— Funded by the applicant

— Required for a reasonable timeframe (i.e., 20 years) that ensured
accountability and funding by the applicant to mitigate all effects

If any of the above criteria are not met, then pumping would be scaled back or terminated
based on model recalibration as previously described. If determined feasible, the applicant
shall use biological and archaeological monitors during all ground disturbance activities
associated with the construction of the augmentation plan components. The applicant shall
also be responsible for obtaining any required permits for the diversion plan at the time that
it is designed and implemented.

C4.2.5 GOALS AND OBJECTIVES OF THIS HMMP

A number of goals and objectives provide the framework for the HMMP, and form the basis for any
future decisions regarding the HMMP needed to reflect an evolving understanding of the
hydrologic and biologic systems in the Rose Valley and at Little Lake. The HMMP is designed to:

e Establish an understanding of baseline conditions in the hydrologic systems at Little Lake.

o |dentify a system for predicting and mitigating for groundwater drawdown in existing wells in
the Rose Valley.

¢ Identify potentially significant impacts to the hydrology at Little Lake as early as possible, by
establishing “early-warning” trigger points, based on observed drawdowns in selected
monitoring points and other hydrologic parameters. Early-warning trigger points would
indicate potential impacts to wetlands and surface waters well in advance of actual,
significant impacts.

e Redefine pumping rates and duration of pumping for the long-term project during the period
of no effects to Little Lake through recalibration of the groundwater model based on data
collected during the early phases of project development.

C4.3 HMMP Implementation

C4.3.1 HMMP IMPLEMENTATION RESPONSIBILITIES AND SCHEDULE

The monitoring and mitigation described in this HMMP will be performed by COC. COC will report
results to the Inyo County Water Department on a monthly basis, and within 20 days of data
collection. In addition, COC will submit quarterly and annual reports to the Inyo County Water
Department summarizing the changes observed during the year and cumulative changes of the
entire monitoring period, including conclusions and recommendations evaluating those changes
relative to natural conditions such as rainfall and snowfall, assessing the significance of any
changes compared to threshold levels if any, documenting any additional hydrologic modeling or
adjustments to model-predicted impacts, and documenting any mitigation measures taken with
respect to private wells or changes in Hay Ranch extraction rates. Data will also be provided to a
designated contact at Little Lake Ranch, LLC.
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C4.3.2 INYO COUNTY CODE CHAPTER 18.77 PROTECTIONS

It should also be noted that COC is subject to all regulations as stated in the Inyo County Code,
Chapter 18.77.045 and 18.77.055, which allows for the CUP to be challenged at any time if
conditions of the permit are not being implemented or pumping is proven to be “causing
unreasonable effect on the overall economy or environment of Inyo County.” The permit could be
modified or revoked as a result. Conditions of the code also help to minimize the potential for
potentially significant impacts associate with the project. The final decision on any modifications to
the CUP shall be in compliance with the Inyo County Code.

The Planning Commission may revoke the CUP if it finds that the water transfer can not be
conducted without having an unreasonable effect on the economy or environment of Inyo County,
regardless of the implementation of this HMMP.

C4.3.3 MONITORING PHASES
Four distinct monitoring phases will be implemented:

Phase 1: Monitoring System Setup and Supplemental Data Collection

Phase 2: Startup Monitoring and Reporting

Phase 3: Model Recalibration and Redefinition of Pumping Rates and Durations; and,
Phase 4: Ongoing Monitoring, Mitigation, and Reporting

Monitoring system setup consists of several tasks that will be completed concurrent with
construction of the project, including the following:

e Installation of two new monitoring well clusters on the Hay Ranch property;

¢ Installation of one new monitoring well between Coso Ranch and the Cinder Road Red Hill
well; and

e Surveying proposed monitoring locations and elevations to establish the baseline conditions.

Startup monitoring comprises monitoring undertaken during the first 1.25 years of operation of the
project. Model recalibration would occur within the first year and would be used to determine future
pumping rates and duration to minimize impacts to Little Lake. Ongoing monitoring comprises
monitoring conducted throughout the life of the project.

Phase 1: Monitoring System Setup and Supplemental Data Collection
Monitoring system setup comprises various tasks designed to:

e Establish monitoring facilities and benchmarks to establish prevailing conditions prior to
generating impacts and to establish the monthly baseline levels from which to compare the
trigger level drawdown values in Table C4-1;

e Prepare supplemental engineering plans to specify a point of contact and mitigation
measures to mitigate impacts to private wells (which may include deepening wells, changing
pumping equipment, or compensating well owners for increased electricity costs for
pumping);

e Collect supplemental data to address data gaps identified during preparation of the EIR,
necessary for recalibration of the groundwater model; and

e Conduct supplemental engineering studies to evaluate the feasibility of extracting
groundwater on the Little Lake Ranch property to augment water levels in the lake, and
preparation of engineering plans to implement water diversion, if pursued at a later date.

Task 1.1: Monitoring System Setup
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Monitoring system setup will include the tasks listed below. Existing wells that will be used for
monitoring are shown on Figure C4-3. Proposed wells are described in the text, below.

a. Completing two new monitoring well clusters on the Hay Ranch property. The
northernmost new well cluster location will be completed approximately 600 to 800 feet
south of Hay Ranch North well, between the two existing wells. The second well cluster
will be located approximately 600 to 800 feet south of Hay Ranch South well. Each well
cluster will consist of: one shallow well screened across the water table, with the screen
extending from approximately 10 feet above the current water table to approximately 100
feet below the current water table (i.e., approximately 190 feet to 290 feet bgs); an
intermediate depth well screened from approximately 350 to 400 feet below ground
surface (bgs); and a deep well screened from approximately 500 to 550 feet bgs.

The purpose of the well clusters will be to provide access points for measuring
groundwater drawdown on the Hay Ranch property outside of the pumped wells, so that
groundwater drawdown at various depths can be assessed and aquifer parameters such
as specific yield, storativity, and hydraulic conductivity can be evaluated. Because of well
losses, drawdown measurements in the pumped wells themselves do not provide reliable
information regarding water table drawdown in the aquifer.

b. Installing one new monitoring well approximately midway between Coso Junction and the
Cinder Road Red Hill well. The well should be installed to intersect the water table, with a
screen located approximately 10 feet above and 50 feet below the current water table.

c. Establishing access agreements, if possible, to monitor the Red Hill well on Cinder Road,
one or more wells in the Dunmovin community, and two or more wells on the west side of
Haiwee Reservoir approximately 7 miles south of Olancha (tentatively identified as the
McNalley, Toone, Dews, or Buckland wells).

d. Installing pressure transducers and electronic data loggers in the six newly constructed
Hay Ranch monitoring wells and the Little Lake North Dock well, to measure groundwater
level, and in Little Lake to measure lake level. If the currently unused Little Lake Hotel well
is found to be pressurized (artesian) then a pressure gauge should be installed on the well
head; otherwise a reference point for manual water level measurements should be
established.

e. Installing and calibrating flow measurement weirs at the discharge from Little Lake and at
the North Culvert location previously used by Bauer (2002) to measure combined
discharge from Little Lake, Coso Spring, the Little Lake siphon well, and the two perennial
ponds (P-1 and P-2) on the Little Lake Ranch property.

f.  Surveying the locations and casing elevations of wells added to the monitoring network at
Hay Ranch, Dunmovin, Enchanted Lake Village, Red Hill, Fossil Falls, Little Lake Hotel,
and Little Lake North Dock wells and any other designated monitoring points in Rose
Valley where elevations are uncertain. Also, to be surveyed are the locations and
elevations of surface water features on the Little Lake Ranch property including a
reference point for Little Lake water level; base and adjustment points for Little Lake weir;
Coso Spring; the siphon well head and discharge point; ponds P-1 and P-2; and, the North
Culvert weir.

g. Evaluating existing well pump depths at Dunmovin, Coso Junction and Red Hill wells. The
owners will be contacted to assess current pump depth and performance.

h. Preparation of required and optional supplemental engineering plans primarily consists of
two tasks:

— (Required) Establishment of a private well mitigation plan that would include a single
point of contact for each well for resolving issues with respect to possible project
impacts on existing private wells in the valley; identifying suitable qualified contractors
to address issues such as pump deepening or replacement, or well deepening; putting
a process in place to pay for such work.
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— (Optional) Preparation of a groundwater diversion plan for Little Lake capable of
providing water to augment water levels in the lake. As discussed in Section C4.1.4,
this plan would only be prepared and implemented if Little Lake Ranch agreed to this
diversion, adequate groundwater was documented to be available on the Little Lake
property, the diversion could be conducted for a reasonable time frame (i.e. no more
than 20 years), and the applicant agreed to fund the diversion. This would include an
evaluation of existing wells at the Little Lake Ranch property to assess their potential
yield, location relative to the lake, pump, piping and electrical needs, and lift
requirements. The plan would then include tentative specifications for well construction,
if needed, pump, piping, electrical work, controls, and flow meters as well as an
assessment of permitting requirements and likely lead times for construction and
permitting.

i. Establish background groundwater levels. Establishing a pre-pumping statistical
background water level for each designated monitoring point is essential, in order to
distinguish between natural seasonal variability versus drawdown caused by pumping
associated with the project. Establishing a background for each monitoring point will
require pre-pumping measurements to be conducted for a sufficient period of time to
encompass normal seasonal variations in water level.

A minimum of 6 months of water level data will be required to establish the background
water level at each monitoring point, and it is recommended but not required that 12
months of data be collected. The applicant shall conduct statistical evaluation of the
background water level data by a qualified person approved by Inyo County Water
Department and provided by the applicant. An appropriate statistical method to calculate
the background water levels shall be proposed by the applicant, subject to approval by
Inyo County. Upon approval, the background water level for each monitoring point shall
be calculated by the applicant and presented to Inyo County Water Department for
review and approval. It is anticipated that statistical methods similar to those used to
calculate background concentrations of naturally occurring chemical constituents at
RCRA and CERCLA sites may be applicable.

Task 1.2: Supplemental Data Collection and Evaluation
Supplemental data evaluations comprise the following tasks:

a. Evaluate groundwater levels beneath Little Lake, by installing temporary mini-piezometers
to a depth of approximately 3 feet or more beneath Little Lake, at a minimum of four
locations (for mini-piezometer and potentiomanometer details, see Wantry, R. and T.C.
Winter, 2000). A Simple Device for Measuring Differences in Hydraulic Head Between
Surface Water and Shallow Ground Water. U.S. Geological Survey Fact Sheet FS-077-
00. June 2000). Measure the water levels relative to lake level, to evaluate the magnitude
of the hydraulic gradient into or out of the lake, at four or more locations situated around
the lake to obtain a representative evaluation of the hydraulic gradient between Little Lake
and the underlying groundwater, prior to startup of the wells at Hay Ranch. Conduct
measurements at the same locations for a period of six months prior to startup of the
pumping system, to establish the background condition beneath the lake.

b. Depth to bottom and location measured using a hand held GPS unit at approximately 20
locations across Little Lake will be used to develop a preliminary bathymetric survey map.

c. Groundwater samples will be collected at each of the selected monitoring locations in
Rose Valley to establish background (pre-pumping) conditions prior to the onset of
pumping. The relationship between specific conductivity measured with a hand-held
field instrument and total dissolved solids measured in the laboratory (preferably using
EPA method 160.1) will also be assessed, for on-going electrical conductivity field
measurements to be taken on a quarterly basis (four times/year) at a minimum.

d. Compilation of data on rainfall in Rose Valley (see Coso Hot Spring Monitoring Program
2005-2006, Geologica, 2007) and snow fall in the Sierra Nevada Range for the last 20
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years to establish mean values for each and historical trends prior to project startup.
These data will be used to assess future changes or trends in the relative level of
potential recharge for each monitoring year.

Phase 2: Startup Monitoring and Reporting

Monitoring

The objective of start-up monitoring is to document the response of the aquifer to pumping. Data
collected during the start-up monitoring phase will be used to improve estimates of aquifer specific
yield, storage coefficients, hydraulic conductivity, and groundwater recharge rates as well as to
better understand hydrologic conditions at Little Lake. These monitoring data will be used to
validate and/or revise the computerized hydrologic model-predicted impacts long before thresholds
of significance are reached. Start-up monitoring will continue for up to two years and includes the
locations and parameters identified in Table C4-1 and as defined in Table C4-2, below.

Table C4-2: Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic Monitoring and
Mitigation Program

Groundwater Level E

traction

Hay Ranch North
and Hay Ranch
South wells

Total Groundwater
Extracted

Daily

Pumpage not to
exceed 4,839 acre-ft
per year

Reduce or
discontinue pumping.

Six New Hay Ranch
Observation wells (2
nests of 3 wells)

Groundwater
Elevation

Measured hourly at a
minimum using
dedicated pressure
transducer with data
downloaded and
plotted weekly for the
first 3 months, then
monthly. Supplement
with manual
measurements
weekly for the first
three months, then
monthly.

Deviation of
observed drawdown
in two or more wells
is at least 0.25 feet
more than predicted
trigger level value at
any time beyond 4
months.

Alert County. County
evaluates whether
reduced pumping is
appropriate prior to
model recalibration.
If appropriate,
recalibrate model
within one month and
reassess impact to
Little Lake.

Groundwater level
decline in two or
more wells
exceeding updated
model predicted
drawdown trigger
levels by more than
0.25 feet in any
quarterly data
collection and
monitoring period

Alert County. County
to determine if
decreased pumping
is necessary
immediately.
Increase monitoring
frequency to weekly
for one month to
confirm observation.
Include results as
part of quarterly data
submittal.
Recalibrate model
within one month.
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Table C4-2 Continued : Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program

Maximum acceptable
drawdown level from

Pumping ceases until
the model is

Table C4-1 recalibrated and will
exceeded re-start only if it can
be shown that
pumping can
continue at a rate
that will maintain
wetlands and water
levels at Little Lake
Ranch.
Pumice Mine well Groundwater Monthly for first two Deviation of Alert County.
Elevation years, then quarterly | observed drawdown | Recalibrate model
at least 0.25 feet within one month.
from predicted trigger | Reassess potential
level value at any impact to Little Lake.
time beyond the first | County to evaluate
quarter in two or whether reduction in
more wells pumping is
warranted.
LADWP V816 Groundwater level Alert County.

- decline exceeding Increase monitoring
Dunmovin well updated model frequency to weekly
Coso Junction #1, predicted drawdown | for one month to
Coso Ranch North trigger levels by confirm observations.
Well more than 0.25 feet Include results as

in any well in any part of quarterly data
Lego well quarterly data submittal.
Well G-36 coIIe_ctiqn and _ R_ecglibrate model
monitoring period within one month.
Well 18-28 County to evaluate
- whether and when a
Fossil Falls reduction in pumping
New well to be
located between
Coso Jnc and Cinder
Road Red Hill well
Cinder Road, Red
Hill well Maxi . ;
aximum acceptable | Pumping ceases until
drawdown level from | the model is
Table C4-1 recalibrated and will
exceeded re-start only if it can
be shown that
pumping can
continue at a rate
that will maintain
wetlands and water
levels at Little Lake
Ranch.
Little Lake Ranch Groundwater Monthly for first two Deviation of Revise trigger level
North well Elevation years, then quarterly | observed drawdown based on Little Lake

at least 0.25 feet

hydrology study
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Table C4-2 Continued : Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program

more than predicted
value at any time
beyond the first
quarter

Reduce or cease
pumping at Hay
Ranch at the
direction of the
County. Augment
flow to Little Lake in
accordance with EIR
Section 3.2.3
(Hydrology-3) and
implement the
Augmentation Plan
to maintain
groundwater level
above trigger level

Groundwater level
decline exceeding
updated model
predicted drawdown
by more than 50% in
the well in any
quarterly data
collection and
monitoring period

Alert County.
Increase monitoring
frequency to weekly
for one month to
confirm observations.
Include results as
part of quarterly data
submittal.
Recalibrate model
within one month.
County to evaluate
whether and when a
reduction in pumping
is warranted. .

Maximum acceptable
drawdown level from
Table C4-1
exceeded

Pumping ceases until
the model is
recalibrated and will
re-start only if it can
be shown that
pumping can
continue at a rate
that will maintain
wetlands and water
levels at Little Lake
Ranch.

At least two of Groundwater Monthly for first two N/A. Information N/A

McNalley, Toone, Elevation years, then quarterly | used to update

Dews, or Buckland model

wells located west of

Haiwee Reservoir

Haiwee Reservoir Stage level Request average N/A. Information N/A
weekly values from used to update

LADWP Aqueduct Flow rate LADWP model

Little Lake Hydrology

Little Lake Hotel Well | Groundwater Measured hourly No threshold applied, | N/A

and Little Lake North
Dock well

Elevation (or closed
well pressure)

using dedicated
pressure transducer

Information used to
update model and
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Table C4-2 Continued : Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program

Little Lake

Lake Water Level
Elevation

Little Lake Weir

Little Lake Weir
Discharge and Weir
Height(1)

Little Lake North
Culvert Weir

Little Lake System
Discharge Rate

with data
downloaded and
plotted weekly for the
first 2 months, then
monthly.

Groundwater
beneath Little Lake

(minimum of four
locations)

Groundwater
elevation relative to
lake

Monthly for 6 months
after startup; then
Quarterly

Little Lake Ranch
Pond P1

Occurrence of
Siphon Well
Discharge

Weekly by visual
inspection;
discontinue at end of
baseline monitoring
period

trigger levels.

North well

greater

Little Lake Major operational Request quarterly 1 ft or more change None applicable.
changes reporting of any in lake level or Data to be used for
major operational groundwater model updates, if
changes to lake level | pumping on property | needed, and for
or groundwater in excess of 100 gpm | evaluating basin
pumping on property. | daily average wide groundwater
level responses in
quarterly data
submittal
Groundwater uality
Hay Ranch North Specific Quarterly TDS increase to Increase monitoring
and Hay Ranch Conductivity/TDS 2,000 mg/L or frequency to monthly
South wells greater for 3 months and
monitor 18-28, G-36;
evaluate basin wide
response and
determine whether
reduction in pumping
or supply of
alternative water
source is warranted
Coso Junction #2, Specific Quarterly TDS increase to Increase monitoring
Little Lake Ranch Conductivity/TDS 1,500 mg/L or frequency to monthly

for 3 months and
monitor 18-28, G-36;
evaluate basin wide
response and
determine whether
reduction in pumping
or supply of
alternative water
source is warranted
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Table C4-2 Continued : Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program

Well ield

Dunmovin wells, Well Yield Quarterly Decrease in yield of Mitigate well impacts
Coso Junction wells, 25% or more from per EIR Section 3.2.3
Red Hill well, Fossil pre-startup levels (Hydrology-2) and
Falls Campground the Private Well

well Mitigation Plan
Precipitation Recharge

Little Lake Canyon Precipitation totals Daily using No threshold Recalibrate model

Precipitation Gauge

Haiwee Reservoir
Precipitation Gauge

continuous recorder

applicable. Use data
to identify basin
groundwater level
response (west side
vs. east side) and
mountain vs. valley
precipitation for
future numerical
model updates

and reassess impact
to Little Lake

(1) With the exception of Hay Ranch, every monitoring point is subject to access approval from the appropriate owner.

Remedial Actions

The following actions are to be taken based on conditions observed during the first year of project

operation:

o If drawdown trigger levels predicted for any point in time are exceeded in any of the
selected monitoring wells, COC shall verbally report the exceedence to the Inyo County

Water Department within 48 hrs, followed by a written report within 7 days.

o |f drawdown trigger levels predicted for any point in time are exceeded in two or more of
the selected monitoring points by at least at least 0.25 feet, COC shall verbally report to the
Water Department within 48 hrs, followed by a written report within 7 days, followed by a re-
calibration of the model and recommendation of cessation of pumping or predictions of the
duration of pumping that can be sustained without causing a significant reduction in water
available to Little Lake, (defined as no greater than 10% reduction in groundwater inflow); if
appropriate, the Applicant may petition the County for permission to continue pumping for a
specified duration. The County will evaluate the report and data, and will make a
determination as to whether continued operation is appropriate.

o |If predicted maximum acceptable drawdown trigger levels are exceeded in any of the
selected monitoring points located at least 9,000 feet from both Hay Ranch production wells,
COC shall: verbally report to the Water Department within 48 hrs; followed by a written
report within 4 days; followed by a suspension of pumping within 7 days pending re-
calibration of the model; and recommend either cessation of pumping or make predictions of
the duration of pumping that can be sustained without causing a significant reduction in
water available to Little Lake, (defined as no greater than 10% reduction in groundwater
inflow), to be conducted within 4 weeks of the observation of the exceedance. The County
will evaluate the report and data, and will make a determination as to whether continued
operation is appropriate.

o If measured drawdown values in all monitoring locations at all times within first year of
project pumping, match predicted drawdown plots to within 25% or less but are generally
below the predicted values, then COC must stop pumping at 1.2 years. However,
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they may recalibrate the model before cessation of pumping and use available data
collected to date, to petition for a presumably small extension to pumping. The County will
evaluate the report and data, and will make a determination as to whether continued
operation is appropriate.

¢ If monitoring data collected during the first year show that a majority of monitoring points
record drawdowns are consistently lower than predicted, then COC can re-calibrate the
model and make new predictions of the acceptable duration of pumping. Evaluation and
correction of background levels for each well shall be conducted to account for natural
variation and to separate effects of pumping from natural effects.

The proponent will prepare monthly reports within 20 days of data collection. The monthly reports
will include the calculated drawdown amounts for each well monitored. Any well that exceeds its
predicted drawdown from the baseline level for the specific month monitored, will be highlighted in
the report.

Quarterly reports for submittal to the Inyo County Water Department during the startup monitoring
period will also be required. The reports will include tabular summaries and electronic data
packages for all monitoring data, and graphical presentations including at a minimum, the
following:

e Quarterly groundwater elevation contour maps;
e Quarterly total dissolved solids (TDS) or electrical conductivity contour maps;
e Time versus water level measured in monitoring wells and Little Lake; and

e Time versus Hay Ranch pumping rate, Little Lake discharge, and flow measured at the
North Culvert on the Little Lake Ranch property.

The quarterly reports will also discuss any issues such as unexpected drawdown, reduced yield or
flow identified with private wells or springs in the valley, or Little Lake. Any measures taken or
proposed to mitigate these issues shall be discussed. At the end of the first and succeeding years
of operation, if any, the proponent will prepare an annual monitoring report summarizing the
findings of the quarterly monitoring reports and evaluating the following:

1) Annual groundwater extraction from Hay Ranch wells;

2) Calculated groundwater table drawdown as measured in designated wells that are
monitored in the valley;

3) Evidence for impact to spring discharge and/or surface water flows at Little Lake;

4) Evidence for adverse impacts to water quality based on measured specific conductivity or
TDS in springs and well waters;

5) Trends in precipitation data to establish relative “wetness” of the first year of the project
based on annual Rose Valley rainfall and Sierra snow fall that might impact recharge,
groundwater levels, or spring flow in the valley;

6) Seismic events, major storms, or other unusual events as applicable;

7) Comparison of groundwater levels in wells monitored near Haiwee Reservoir to water
levels in wells at the north end of Rose Valley to reevaluate the fixed northern groundwater
flow boundary in the numerical model;

8) Reevaluation of the specific yield, storage coefficients, hydraulic conductivity, and
groundwater recharge rates of the aquifer and comparison to values used in the numerical
model.

9) Evaluation of the observed relationship between Little Lake water elevation and
groundwater elevation (or pressure) in Little Lake North and/or Little Lake Hotel wells; and

10) The results of the re-calibration of the model during the first year, and any subsequent re-
calibrations, shall be discussed in the annual report.

C4-20 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System
July 2008



APPENDI C4: ROSE VALLEY HYDROLOGIC MONITORING AND MITIGATION PROGRAM

Phase 3: Model Recalibration and Redefinition of Pumping Rates and Duration

Model Recalibration

Based on the data collected in Phase 2, the numerical groundwater flow model will be recalibrated
by a qualified person approved by Inyo County Water Department and provided by the applicant
after six to 12 months of data have been collected. The model recalibration effort will include
consideration of the following:

e Estimation of aquifer specific yield, storage coefficients, recharge through model
boundaries, and any needed changes to the hydraulic conductivity distribution within the
model grid to more accurately simulate the actual aquifer response to prolonged pumping at
Hay Ranch.

e Evaluation of hydrologic data obtained from baseline studies and monitoring at Little Lake
Ranch to reassess the trigger levels for groundwater impacts on Little Lake. Evaluation of
the magnitude of the hydraulic gradient from the underlying groundwater into Little Lake.

e Evaluation of correlation between seasonal groundwater level changes at the south end of
Owens Valley and groundwater elevation changes in Rose Valley and any other factors
deemed significant to reassess the magnitude of groundwater underflow from Owens Valley
and/or seepage from Haiwee Reservoir.

o Assessment of precipitation monitoring data to identify basin groundwater level response
(west side vs. east side) and mountain vs. valley precipitation.

¢ Reassessment of geothermal water upwelling rate, which is currently neglected in the
model, based on the observed response of wells (G-36 and 18-28) completed on Navy

property.

The timeframe for recalibrating the numerical model should be accelerated if observed levels of
well drawdown exceed model-predicted drawdown in two or more monitoring points by greater
than 0.25 feet over predicted drawdown values, within the first six to eight months of pumping;
otherwise recalibration should be conducted between eight and 12 months of project operation.
The recalibrated model shall be used to reassess projected impacts to groundwater inflow to Little
Lake based on the maximum acceptable drawdown trigger level at Little Lake.

The maximum acceptable drawdown trigger level at Little Lake, set at 10% reduction in
groundwater inflow to the lake, is estimated to be equivalent to a drawdown of 0.3 feet in the
groundwater at the northern end of Little Lake; this may be revised based on new measurements
of pre-pumping groundwater levels near the lake, and on new lake level data. Any revisions to
trigger levels must be set such that Little Lake surface waters will never e perience a
greater than 1  reduction in inflow as a result of the proposed project.

The recalibrated model will be used to evaluate whether, based on a more accurate simulation of
hydraulic conditions in the Rose Valley, project pumping can continue to 1.2 years or longer. The
recalibrated model shall also be used to establish new trigger levels for each of the monitoring
wells listed in Table C4-1. The new trigger levels will be incorporated into an addendum to this
plan, and again, must meet the criteria that Little Lake surface waters will not ever experience a
greater than 10% reduction in inflow as a result of the proposed project. The recalibrated model
and any modifications to trigger levels must be reviewed and approved by the Inyo County Water
Department.

Redefinition of Pumping Rates and Duration

Pumping rates and duration will be redefined by a qualified person approved by Inyo County Water
Department provided by the applicant prior to the 1 year project benchmark. Pumping will not be
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allowed to proceed beyond the initial year operation period until revised pumping rates and
duration are approved by the Water Department.

The revised pumping rates and duration will be set to reduce potentially significant impacts to less
than significant levels for the duration of the project until the period of maximum drawdown levels
has passed at Little Lake.

Modeling conducted for the EIR indicated the groundwater table at Little Lake could continue to
decline as a result of pumping the Hay Ranch wells for up to 30 years after termination of pumping
before beginning to rise back to pre-project levels. Consequently, the analysis of revised pumping
rates and duration should consider when the maximum groundwater table drawdown will occur,
and how much drawdown will occur, to ensure that Little Lake never experiences a greater than
10% decrease in groundwater flow as a result of the proposed project.

Phase 4: Ongoing Monitoring, Reporting, and Mitigation Implementation

Groundwater and surface water monitoring will continue to be conducted during the subsequent
years of groundwater production from Hay Ranch, according to Tables C4-1 and C4-2, above.

Groundwater Monitoring and Mitigation Implementation

Groundwater monitoring includes the monitoring of groundwater pumping rates at Hay Ranch,
water elevations in designated non-pumped wells through out the valley, specific conductivity
and/or TDS, and water levels and pumping rates in pumped wells within the valley as listed in
Table C4-1. Groundwater elevations will be compared to the model-predicted levels annually. The
need for recalibrating the numerical groundwater flow model should be reviewed for every year of
Hay Ranch well pumping (or more frequently if trigger levels are exceeded, as noted previously) to
ensure the accuracy of predictions of future water level drawdown.

Groundwater levels in private pumped wells will be monitored using depth to groundwater
measurements from designated monitoring points located throughout the valley. When the static
groundwater elevation appears to be within 20 feet of the bottom of the well or the well yield is
observed to be reduced and further investigation indicates that the water level has dropped too low
for an effective pump depth, the well will be remediated by COC by setting the pump deeper, and
potentially deepening the well. Some wells may require more powerful pumps to compensate for
lower water levels. Mitigation of impacts to private wells will be implemented as described in the
Private Well Mitigation Plan, established during the 2 year setup phase (previously described).

Groundwater elevations in Little Lake Ranch well, Little Lake Hotel well, and the North Dock well,
and Little Lake water levels and Little Lake discharge rates will be monitored to ensure that trigger
levels are not reached for the duration of the project, as determined in Phase 3 Model
Recalibration and Redefinition of Pumping Rates and Duration. Mitigation in terms of reduced
pumping rates or duration of pumping and/or implementation of a groundwater diversion plan
would be implemented as described in Phase 3.

Surface Water Monitoring and Mitigation

Although surface water monitoring will include the Coso Spring and Little Lake, threshold levels
triggering mitigation will be focused on Little Lake. The lake water elevation, lake discharge and
specific conductivity, spring discharge and specific conductivity, and occurrence of siphon well
discharge will be monitored.

If agreed upon by the County, COC, and Little Lake Ranch and determined to be feasible as
defined in mitigation measure Hydrology-3, a Little Lake water diversion plan will be developed
during project start-up and implemented based on trigger levels throughout the valley. The water
diversion plan will include additional pumping from one or more of the existing wells at the Little
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Lake Ranch property, if feasible, or construction of a new well. Water will be piped from the well
location to the lake where it shall be discharged. Water will be withdrawn at the minimum rate
necessary to maintain lake water levels and surface water flows for maintenance of existing plant
communities on the property or at the level indicated with updated modeling results.

The applicant will use biological and archaeological monitors during all ground disturbance
activities associated with the construction of the augmentation plan components. The applicant will
also be responsible for obtaining any required permits for the augmentation plan at the time that it
is designed and implemented. The applicant will also be responsible for financing the
augmentation plan for the duration that it is determined needed.

Ongoing Reporting
During the Ongoing Monitoring Phase, COC will continue to prepare monthly and quarterly reports.

An annual report will also be prepared for submittal to the Inyo County Water Department. If the
Inyo County Water Department approves groundwater extraction at Hay Ranch beyond the initial
year, the proponent may petition Inyo County to reduce the reporting frequency for interim reports
(i.e. monthly reports). The annual reports will include tabular and graphical summaries of all
monitoring data as discussed under Phase 1: Startup Monitoring. The monitoring reports will also
discuss any issues identified with respect to potential impacts to private wells in the valley, such as
reduced yield or other problems, and will discuss any measures taken to mitigate these issues. On
an annual basis, the proponent will prepare an annual monitoring report summarizing the findings
of the quarterly monitoring reports and evaluating the following:

e Annual groundwater extraction from Hay Ranch wells;

e Calculated groundwater table drawdown in wells in the valley and comparison to
groundwater drawdown trigger levels;

e Evidence for impact to spring discharge and/or surface water flows at Little Lake;

o Evidence for adverse impacts to water quality based on measured specific conductivity or
TDS in springs and well waters;

e Trends in precipitation data that might impact recharge, groundwater levels, or spring flow in
the valley; and

e Seismic events, major storms, or other unusual events as applicable.

Based on these analyses, the annual reports will discuss the need for mitigating impacts to Little
Lake, if any, and discuss any recommended changes to the monitoring plan including monitoring
frequency, parameters, or locations.
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1 INTRODUCTION
1.1 Biological Survey Obijectives

The objective of this Biological Survey is to identify the potential affects of the proposed Hay Ranch
Water Extraction and Delivery System on plants and wildlife in the project area, including review of the
potential affects of the proposed project on special-status species. Special-status species are native
species that have been accorded special legal or management protection because of concern for their
continued existence. There are several categories of protection at both federal and state levels, depending
on the magnitude of threat to continued existence and existing knowledge of population levels. Special-
status species include species that are listed as threatened or endangered (“listed species™) by either the
U.S. Fish and Wildlife Service (USFWS) or the California Department of Fish and Game (CDFG).

The special-status species and sensitive biological resources present, or potentially present, onsite were
identified through a literature review using the following resources: the California Native Plant Society's
(CNPS) Electronic Inventory of Rare and Endangered Vascular Plants of California,* Calflora Database,’
compendia of special-status species published by CDFG,** CDFG’s California Natural Diversity
Database (CNDDB),” and the West Mojave Plan Draft EIR/EIS.° Ten special-status species potentially
occur in the project area. These are shown in Tables 1 and 2.

Biological surveys of the project site were conducted in spring 2004 and January 2005 to review current
biological conditions.

1.2 Threatened and Endangered Species Summary

No plant species listed as threatened or endangered potentially occur on the project site. No plant species
listed as threatened or endangered are known to occur within the region of the project site.

Two listed animal species, the desert tortoise and the Mojave ground squirrel, potentially occur on the
project site. The biology, distribution, and local occurrence of the desert tortoise and the Mojave ground
squirrel are described in detail in Section 3 of this report.

The project site was surveyed for desert tortoise and sign of desert tortoise.

Y/ california Native Plant Society. 2001. Electronic Inventory of Rare and Endangered Vascular Plants of California (electronic
records of sensitive species on the USGS 7.5' Condor Peak Quadrangle). California Native Plant Society, Sacramento.

%/ CalFlora: Information on California plants for education, research and conservation. [web application]. 2000. Berkeley,
California: The CalFlora Database [a non-profit organization]. Available: http://www.calflora.org.

%/ cCalifornia Department of Fish and Game (CDFG), Natural Diversity Data Base. 2003b. Special Plants. Unpublished report
available from CDFG, Natural Heritage Division, Sacramento. January.

4 California Department of Fish and Game, Natural Diversity Data Base. 2003c. Special Animals. Unpublished report
available from CDFG, Natural Heritage Division, Sacramento. January.

°/ California Department of Fish and Game (CDFG), February 5, 2003. Rarefind 2: A Database Application for the Use of the
California Department of Fish and Game Natural Diversity Base. Sacramento, CA: California Department of Fish and Game.

® Bureau of Land Management, 2003. Draft Environmental Impact Report and Statement for the West Mojave Plan A Habitat
Conservation Plan and California Desert Conservation Area Plan Amendment. U.S. Dept. of Interior.
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Table 1

SPECIAL-STATUS PLANT SPECIES
POTENTIALLY OCCURRING IN THE PROJECT AREA

] Blooming Habitat Associations
Slpeses Sl Period General Micro
Charlotte's phacelia FSC March | Joshua tree woodland, Mojavean Granitic soils; sandy or
Phacelia nashiana CNPS | toJune | desert scrub, pinyon juniper rocky areas on steep slopes
List 1B woodland. or flats. 1,970 — 7,220 ft.
Darwin mesa milk-vetch CNPS | April to | Great basin scrub, Joshua tree Dry desert slopes and
Astragalus atratus var. List 1B | June | woodland, pinyon juniper mesas, often sheltering
mensanus woodland. Known from only a few | under and entangled in
collections near Darwin, Inyo shrubs, in volcanic clay and
County. gravel. 4,460 — 6,070 ft.
Sanicle cymopterus CNPS | April to | Joshua tree woodland, Mojavean On sandy soils, often with
Cymopterus ripleyi var. List1B | June | desertscrub. In California, only carbonate; usually found in
saniculoides known from Inyo County. Joshua tree woodland or
creosote bush scrub. 3,280
— 5,450 ft.
Inyo hulsea FSC | April to | Pinyon juniper woodland, great In volcanic ash on steep
Hulsea vestita ssp. CNPS June | basin scrub. In California, known slopes. 5,360 — 9,840 ft.
inyoensis List 2 only from Inyo and Mono counties.
Pinyon rock cress CNPS | March | Joshua tree woodland, pinyon Granitic, gravelly slopes &
Arabis dispar List2 | toJune | juniper woodland, Mojave desert mesas. Often under desert
scrub. shrubs that support it as it
grows. 3,940 — 7,870 ft.
Creamy blazing star CNPS | March | Mohave desert scrub. 2,300 - 3,810 ft.
Mentzelia tridentata List 1B | to May

Key:

FE: Federally Listed as Endangered
FT: Federally Listed as Threatened
FPE: Federally Proposed for Listing as Endangered
FPT: Federally Proposed for Listing as Threatened

SE: State-listed as Endangered

ST: State-listed as Threatened
SR: State-Listed Rare

CNPS List 1B: Rare, threatened, or endangered in California

and elsewhere.

CNPS List 2: Rare, threatened of endangered in California, but

more common elsewhere.

|
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SPECIAL-STATUS WILDLIFE SPECIES

Table 2

POTENTIALLY OCCURRING IN THE PROJECT AREA

Species Status Habitat Associations
General Micro
Pale big-eared bat FSC, CSC Lives in a wide variety of Need appropriate roosting,
Corynorhinus townsendii | BLM Sensitive | habitats but most common in maternity, and hibernacula sites
pallescens FS Sensitive | mesic sites. free from human disturbance.
Mohave ground squirrel FSC, ST Open desert scrub, alkali scrub | Prefers sandy to gravelly soils,
Spermophilus mohavensis & Joshua tree woodland. Also | avoids rocky areas. Uses burrows
feeds in annual grasslands. at base of shrubs for cover. Nests
Restricted to Mojave desert. are in burrows.
Desert tortoise FT, ST Most common in desert scrub, Require friable soil for burrow
Gopherus agassizii desert wash, and Joshua tree and nest construction. Creosote
woodland. Occurs in almost bush habitat with large annual
every desert habitat. wildflower blooms preferred.
Owens valley vole CSC Found in wetlands and lush Needs friable soil for burrowing.
Microtus californicus grassy ground in the Owens Eats grasses, sedges & herbs.
vallicola Valley. Clips grass to make runways
leading from burrows.
Key: CDFG: FP: California Department of Fish and Game Fully

FE: Federally Listed as Endangered
FT: Federally Listed as Threatened

FPE: Federally Proposed for Listing as Endangered
FPT: Federally Proposed for Listing as Threatened

FSC: Federal Species of Concern

FS Sensitive: Forest Service Sensitive

SE: State-Listed as Endangered
ST: State-Listed as Threatened

Protected Species

CSC: California Special Concern Species

BLM Sensitive: Species (1) that are under status review by the
FWS/NMFS: (2) whose numbers are declining so rapidly that
Federal listing my become necessary; (3) with typically small
and widely dispersed populations; or (4) that inhabit ecological
refugia or other specialized or unique habitats.

13

Other Special-Status Species Summary

Six special-status plant species and two special-status animal species that are not listed as threatened or
endangered potentially occur in the project area. The biology, distribution, and local occurrence of these
species are described in detail in Section 3 of this report.

2 PROPOSED ACTION

2.1 Proposed Project

The purpose of the proposed Hay Ranch Water Extraction and Delivery System Project is to develop an
injection system to maintain the Coso Geothermal Project’s electric production by minimizing the
geothermal reservoir decline through the replacement of lost geothermal fluids. In order to accomplish
this, ground water will be extracted from two existing wells and piped to one injection well (Well 88-
1RD) and the existing injection distribution system.

The two existing North and South Water Wells at the Coso Hay Ranch will be the source of the water.
An underground pipeline will be installed from the Northern Well past the Southern Well to a 250,000
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gallon capacity collection tank placed on sand bedding. The South Well will be tied into this pipeline.
Water from the collection tank would be piped to the existing Coso Geothermal Project to the east.

The proposed pipeline is approximately 10-miles long and proceeds in a generally southeasterly direction
from the collection tank along an existing access road, generally rising in altitude to Coso Junction Road.
The proposed pipeline crosses Coso Junction Road and proceeds east adjacent to the road along the
southern and western edges until just east of the China Lake Naval Weapons Center (“China Lake NWC”
or “CLNWC?”) entry gate. The proposed pipeline would then cross Coso Junction Road just south of the
CLNWC gate and proceed easterly for approximately 1 mile on the eastern edge of the road. The pipeline
would then cross back over the road to a holding tank within CLNWC Testing Range. From the holding
tank the pipeline would proceed southeasterly to the injection well. Preliminary pipe sizes for the project
are 12-inch pipes from the water wells to the pump station, 20-inch pipes from the pump station to the
high point tank and from the high point tank to the injection well field, and 8-inch injection well piping.

The project site encompasses an approximately 10 mile long corridor with a fifty-foot (50”) right of way.
The total project site is approximately 65 acres in size, 5 acres for the collecting and holding tanks and
approximately 60 acres for the pipeline. Approximately 10 acres of the site is on the Coso Hay Ranch
(private land) and approximately 36 acres is on land managed by the Bureau of Land Management
(BLM), and approximately 19 acres is on the China Lake NWC.

An electric substation will be constructed adjacent to the North Water Well near the existing Southern
California Edison electric transmission line. The substation will be approximately ¥z-acre in size.

2.2 Project Location

The proposed Hay Ranch Water Extraction and Delivery System Project (Project) is located
approximately 35 miles northwest of Ridgecrest, California, in an unincorporated area of Inyo County
(Figure 1, Regional Vicinity). The project is mapped on two United States Geological Survey (USGS)
7.5-minute Series Topographic quadrangles, Coso Junction and Cactus Peak (in Township 21 South,
Range 37 East, Sections 25, 26, 35, and 36; Township 21 South, Range 38 East, Sections 31, 32, 33, and
34; and Township 22 South, Range 38 East, Sections 3, 2, and 1).’

The project site lies immediately east of Highway 395 (Figure 2, Project Area). Approximately 15% of
the project is on private land in Rose Valley and the remainder is on public land. The project site
encompasses an approximately 10-mile-long corridor extending from the Coso Hay Ranch to the Coso
Geothermal Project (Figure 3, Project Site).

2.3 Project Area

The project area is generally flat to rolling topography with elevation varying from 3,200 to 4,300 feet.
The western portion of the project area is on private agricultural land while the eastern portion is BLM
and military reservation land. The project area is arid Mojave Desert with sparse vegetation. Highway
395 to the west of the project area is a major north south transportation corridor on the east side of the
Sierra Nevada Mountains.

" Coso Junction and Cactus Peak Topographic Quadrangle Maps. Source: All Topo Maps. Contact: IGAGE Mapping
Corporation, P.O. Box 58596, Salt Lake City, UT 84158-9912.
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(Not to scale)

Figure 1
REGIONAL VICINITY
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Figure 2
PROJECT AREA
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INSERT FIGURE 3 (PROJECT SITE)
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2.4 Project Implementation

The project would be implemented with standard techniques including surveying, grading, trenching, and
tank construction. Typical equipment such as bulldozers, backhoes, tractor-trailer trucks, welding and
fabricating equipment would be used.

2.5 General Habitat Description

The proposed project lies in the western portion of the Mojave Desert, a subdivision of the Mojave Desert
Biome that has a distinct flora and fauna.® The West Mojave Desert is generally flat and sparsely
vegetated with creosote bush and saltbush plant communities dominating the landscape.” Most of the
west Mojave lies between 2500 and 4000 feet and is considered high desert. Summer temperatures are
often above 100°F, in winter snow and frost can occur with temperatures sometimes below 32°F. Annual
precipitation is low and quite variable.

Three plant communities, (as defined by CNDDB and/or Sawyer Keeler-Wolf ') occur in the project
site: creosote-white bursage scrub, allscale scrub and agricultural land. Their occurrence on the project
site is described in detail in Section 3 of this report.

2.5.1 Creosote-White Bursage Scrub

Creosote-white bursage scrub is a series within Mojave creosote bush scrub, which is often considered as
a collection of series. In creosote-white bursage scrub, creosote bush and white bursage are equally
important, and brittlebush can be a third common species. Mojave creosote bush scrub is the most
extensive cover type in the Mojave Desert region, covering 57% of the land surface.** Perennial shrubs
are generally widely spaced in creosote bush scrub, usually with bare ground between. Plant growth
occurs during spring and is prevented by winter cold and seasonal drought. Many species of ephemeral
herbs may flower in late March and April if the winter rains are sufficient. Other, less numerous species
of annuals appear following summer thundershowers.

2.5.2 Allscale Scrub

Allscale scrub is often considered part of the saltbush scrub collection of series with allscale (Atriplex
polycarpa) as a dominant species. Saltbush scrub is an assemblage of low, grayish shrubs, one to four
feet tall, with some succulent species. Allscale series occurs with different associates regionally as
suggested by CNDDB categories. Total ground cover is often low, with bare ground between perennial
plants.

8 Bureau of Land Management (BLM), 2003. Draft Environmental Impact Report and Statement for the West Mojave Plan, A
Habitat Conservation Plan and California Desert Conservation Area Plan Amendment. Vols. | and Il. U.S. Dept Interior.

® Bureau of Land Management (BLM), 2003. Draft Environmental Impact Report and Statement for the West Mojave Plan, A
Habitat Conservation Plan and California Desert Conservation Area Plan Amendment. Vols. I and Il. U.S. Dept Interior.

10 CNDDB September 2003. List of California Terrestrial Natural Communities Recognized by The California Natural Diversity
Database. CDFG Habitat Data Analysis Branch, Vegetation Classification and Mapping Program.

! Sawyer Keeler-Wolf.

12 Bureau of Land Management (BLM), 2003. Draft Environmental Impact Report and Statement for the West Mojave Plan, A
Habitat Conservation Plan and California Desert Conservation Area Plan Amendment. Vols. | and Il. U.S. Dept Interior.
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2.5.3 Agricultural Land

The western portion of the project site is agricultural land that is currently fallow. The agricultural land
had previously been used to grow alfalfa and possibly other crops.

There are no watercourses, wetlands, springs, or seeps on the project site.
2.6 Current Land Management

Land management in the project area consists of private land managed for agriculture, public land
administered by BLM, public land administered by BLM that is under protective withdrawal, and public
land withdrawn as military reservation. The military reservation lands are used for training, testing and
geothermal power production. The military lands are managed by the Department of Defense (DOD).

3 AFFECTED ENVIRONMENT
3.1 Methods
3.1.1 Literature Review

UltraSystems reviewed available literature to identify any special status plants, wildlife, or sensitive
communities known from the vicinity of the project site. The review included the California Native Plant
Society's (CNPS) Electronic Inventory of Rare and Endangered Vascular Plants of California,** Calflora
Database,* compendia of special-status species published by CDFG,*** and the California Department
of Fish and Game’s (CDFG) California Natural Diversity Database (CNDDB)*" for the Coso Junction and
Cactus Peak 7.5-minute series topographic quadrangles, and surrounding quadrangles (Haiwee Pass,
Haiwee Reservoirs, Upper Centennial Flat, Coso Peak, Long Canyon, Petroglyph Canyon, Sacatar
Canyon, Little Lake, Volcano Peak, and Airport Lake).

Special-status species include:

o Species listed as Threatened or Endangered under the Federal Endangered Species Act (ESA),
e Species proposed for listing as Threatened or Endangered under the ESA,

e Species listed by the State of California as Threatened, Endangered or Rare under the California
Endangered Species Act (CESA),

3/ california Native Plant Society. 2001. Electronic Inventory of Rare and Endangered Vascular Plants of California (electronic
records of sensitive species on the USGS 7.5' Condor Peak Quadrangle). California Native Plant Society, Sacramento.

7 CalFlora: Information on California plants for education, research and conservation. [web application]. 2000. Berkeley,
California: The CalFlora Database [a non-profit organization]. Available: http://www.calflora.org.

15/ California Department of Fish and Game (CDFG), Natural Diversity Data Base. 2003b. Special Plants. Unpublished report
available from CDFG, Natural Heritage Division, Sacramento. January.

16/ california Department of Fish and Game, Natural Diversity Data Base. 2003c. Special Animals. Unpublished report
available from CDFG, Natural Heritage Division, Sacramento. January.

Y7/ California Department of Fish and Game (CDFG), February 5, 2004. Rarefind 2: A Database Application for the Use of the
California Department of Fish and Game Natural Diversity Base. Sacramento, CA: California Department of Fish and Game.

|
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e Species proposed for listing as Threatened or Endangered under the CESA,

o Fully protected animals in California (CDFG Code, Sections 3511 [birds], 4700 [mammals], and
5050 [reptiles and amphibians]),

e CNPS List 1A, plants presumed extinct in California,

e CNPS List 1B, Rare or Endangered plants in California and elsewhere,

e CNPS List 2, Rare or Endangered plants in California, more common elsewhere,
e CNPS List 3, plants for which we need more information — review list,

e CNPS List 4, plants of limited distribution watch list,

e Forest Service Sensitive species, and

o BLM Sensitive Species.
3.1.2 Field Surveys

The entire project site was surveyed by vehicle and on foot on May 11, 12, and 13, 2004, by Dr. Robert
Motschall, UltraSystems Senior Biologist; Jeff Kidd, Permitted Desert Tortoise Biologist; and Timothy
Waldie, UltraSystems Biologist and CDFG Rare Plant Collection Permittee. The proposed substation site
and connecting line route was surveyed by vehicle and on foot on February 23, 2005 by Gregg Miller,
UltraSystems Senior Biologist, and Melissa Clemons, UltraSystems Biologist. The survey objectives
were:

e (1) Review vegetation communities on and in the vicinity of the site,
e (2) General plant and wildlife survey, and
e (3) Special status plant and wildlife species survey.

During the surveys, particular focus was placed on locating sensitive biological resources including
special-status species and their habitats. Potential impacts on biological resources were recorded. During
the field surveys, plant and wildlife species were recorded.

A 50-foot wide corridor along the proposed pipeline alignment (approx. 10 miles) was surveyed for
special-status species with a focus on desert tortoise, Mohave ground squirrel and sign of these species.
Surveys were conducted on foot by two (2) qualified biologists by meandering and intersecting transects.
An additional 50-feet (25’ on each perimeter) were surveyed by random meandering transect by one (1)
qualified biologist. All potential desert tortoise burrows within the survey area were located with a hand-
held GPS unit and checked for tortoise activity using a fiber-optic scope. Data on burrow size and
conditions were recorded, and each potential burrow was identified with a unique waypoint number using
GPS. The pipeline alignment survey corridor was searched for sign of desert tortoise including scat,
palettes, and old carapaces (shells). Wildlife and sign were identified and catalogued.

The approximately 20-acre area surrounding the approximately ¥ acre electric substation site and
connection transmission line right-of-way was surveyed for habitat type and potential for special status
species occurrence.

|
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3.2 Results
3.2.1 Plant Communities

As noted previously there are three plant communities on the project site: creosote-white bursage scrub,
allscale scrub and agricultural land. Plant species observed on the site are shown in Table 3.

Table 3

PLANT SPECIES OBSERVED ON THE PROJECT SITE

Scientific Name

Common Name

Acacia greggii

Catclaw Acacia

Ambrosia dumosa

White Bursage

Amsinckia tessellata

Bristly Fiddleneck

Artemisia spinescens

Bud Sage, Budsage

Atriplex canescens Shadscale
Atriplex confertifolia Spiny Saltbush
Atriplex parryi Parry's Saltbush
Atriplex polycarpa Allscale
Atriplex spinifera Spinescale

Chrysothamnus teretifolius

Green Rabbit Brush

Echinocactus polycephalus var. polycephalus

Clustered Barrel Cactus

Ephedra californica

Ephedra

Erigeron compositus

Cut Leaf Daisy

Eriogonum brachyanthum

Short-Flowered Buckwheat

Eriogonum inflatum

Desert Trumpet

Eriogonum mohavense

Western Mojave Buckwheat

Eriogonum nidularium

Birdnest Buckwheat

Erodium botrys Storksbill
Hymenoclea salsola Cheesebush
Isomeris arborea Bladderpod
Langoisia schottii Schott’s Calico
Larrea tridentata Creosote
Nama demissum Purple Mat
Opuntia basilaris Beavertail

Opuntia bigelovii

Teddy Bear Cholla

Oryzopsis hymenoides

Indian Ricegrass

Phacelia bicolor var. bicolor

Trumpet Phacelia

Phacelia inyoensis

Inyo Phacelia

Physalis crassifolia

Thick-Leaved Ground Cherry

Ranunculus glaberrimus

Sagebrush Buttercup

Salvia carduacea

Sage Thistle

Salvia columbariae

Chia

Sphaeralcea ambigua

Desert Mallow

Suaeda calceoliformis

Pursh’s Seepweed

Yucca brevifolia

Joshua Tree

Creosote-white bursage scrub on the project site contains widely spaced creosote bushes (Larrea
tridentata) with white bursage shrubs (Ambrosia dumosa) as co-dominants. Creosote-white bursage
scrub also contains teddy-bear cholla (Opuntia bigelovii), beavertail cactus (Opuntia basilaris) and
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scattered Joshua trees (Yucca brevifolia). Creosote-white bursage scrub north of Coso Junction Road has
been heavily grazed.

Allscale scrub on the project site is generally undisturbed with a developed understory. It contains bristly
fiddleneck (Amsinckia tessellata), shadscale (Atriplex canescens), green rabbit brush (Chrysothamnus
teretifolius), ephedra (Ephedra californica), desert trumpet (Eriogonum inflatum), cheesebush
(Hymenoclea salsola) and numerous other plant species as shown in Table 1. The Allscale scrub north of
Coso Junction Road has been heavily grazed.

Agricultural land on the project site is currently fallow. Alfalfa and possibly other crops were previously
grown on the site using groundwater for irrigation.

3.2.2  Wildlife

The plant communities form the basis of the wildlife habitats of the project area. They provide the
primary plant productivity upon which wildlife depends, along with nesting and denning sites, escape
cover and protection from adverse weather. Many of the wildlife species that occur in the area use
several of the plant communities to obtain all their life history needs.

In general, more complex plant communities, with more vegetation layers and more plant species, provide
higher value wildlife habitat than less complex vegetation communities. More complex plant
communities have more niches for wildlife and usually support more animal species than less complex
communities.

Wildlife species observed on the project site are shown in Table 4.

The creosote bush scrub and Allscale plant communities in the proposed project area are expected to
support many common desert species, including desert iguana (Dipsosaurus dorsalis), desert spiny lizard
(Sceloporus magister), western brush lizard (Urosaurus graciosus), side-blotched lizard (Uta
stansburiana), coachwhip (Masticophis flagellum), western patch-nosed shake (Salvadora hexalepis),
California kingsnake (Lampropeltis getula), western shovel-nosed snake (Chionactis occipitalis),
sidewinder (Crotalus cerastes), cactus mouse (Peromyscus eremicus), deer mouse (Peromyscus
maniculatus), southern grasshopper mouse (Onychomys torridus), black-tailed jackrabbit (Lepus
californicus), and desert cottontail (Sylvilagus auduboni). The proposed project area may provide
foraging habitat for various bat species, including the California leaf-nosed bat (Macrotus californicus),
spotted bat (Euderma maculata), Townsend’s big-eared bat (Corynorhinus townsendi), Brazilian free-
tailed bat (Tadarida brasiliensis), and the western mastiff bat (Eumops perotis). Additionally, the
proposed project area provides foraging habitat for ravens (Corvus corax), loggerhead shrikes (Lanius
ludovicianus), and various raptor species, including the red-tailed hawk (Buteo jamaicensis) and the
prairie falcon (Falco mexicanus). 8%

18/ California Department of Fish and Game. California Interagency Wildlife Task Group. 2002. CWHR Version
8.0 Personal Computer Program: Sacramento, CA.

%/ Robert C. Stebbins, 1995. A Field Guide to Western Reptiles and Amphibians. Houghton Mifflin Company:
Boston, MA.

2/ William H. Burt and Richard P. Grossenheider. 1976. A Field Guide to the Mammals of North America north
of Mexico. Houghton Mifflin Company: Boston, MA.
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Table 4
WILDLIFE SPECIES OBSERVED OR DETECTED BY SIGN
ON THE PROJECT SITE

Scientific Name | Common Name
Reptiles
Callisaurus draconoides Zebra Tail Lizard
Chionactis occipitalis Western Shovel-Nosed Snake
Cnemidophorus tigris Desert Whiptail
Dipsosaurus dorsalis Desert Iguana
Gopherus agassizii Desert Tortoise
Phrynosoma platyrhinos ssp. calidiarum Desert Horned Lizard
Birds
Buteo jamaicensis Red-Tailed Hawk
Corvus corax Raven
Eremophila alpestris Horned Lark
Regulus calendula Ruby-Crowned Kinglet
Salpinctes obsoletus Rock Wren
Spizella atrogularis Black-Chinned Sparrow
Wilsonia pusilla Wilson's Warbler
Mammals
Ammospermophilus leucurus White-Tailed Antelope Ground Squirrel
Lepus californicus Black-Tailed Jackrabbit
Neotoma lepida Desert Woodrat
Vulpes macrotis Kit Fox
Butterflies
Brephidium exilis Pygmy Blue
Pieris rapae Cabbage White

3.2.3  Special-Status Species Background

The U.S. Fish and Wildlife Service (USFWS) administers the federal Endangered Species Act (ESA).
The ESA provides a process for listing species as either threatened or endangered, and methods of
protecting listed species. The ESA defines as “endangered” any plant or animal species that is in danger
of extinction throughout all or a significant portion of its range. A “threatened” species is a species that is
likely to become endangered in the foreseeable future. A “proposed” species is one that has been
officially proposed by USFWS for addition to the federal threatened and endangered species list.

Section 9 of the ESA prohibits “take” of threatened or endangered species. The term “take” means to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in such
conduct. Take can include disturbance to habitats used by a threatened or endangered species during any
portion of its life history. Under the regulations of the ESA, the USFWS may authorize “take” when it is
incidental to, but not the purpose of, an otherwise lawful act.

The California Department of Fish and Game administers the state Endangered Species Act. The State of
California considers an endangered species one whose prospects of survival and reproduction are in
immediate jeopardy, a threatened species is one present in such small numbers throughout its range that it
is likely to become an endangered species in the near future in the absence of special protection or
management, and a rare species is one present in such small numbers throughout its range that it may
become endangered if its present environment worsens. Rare species applies to California native plants.
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State threatened and endangered species are fully protected against take, as defined above. Species of
Special Concern is an informal designation used by CDFG for some declining wildlife species that are not
state candidates. This designation does not provide legal protection, but signifies that these species are
recognized as sensitive by CDFG.

The California Native Plant Society (CNPS) has developed an inventory of California's sensitive plant
species (Skinner and Pavlik 1994). This inventory summarizes information on the distribution, rarity, and
endangerment of California's vascular plants. The inventory is divided into four lists based on the rarity of
the species. In addition, the CNPS provides an inventory of plant communities that are considered
sensitive by the state and federal resource agencies, academic institutions, and various conservation
groups. Determination of the level of sensitivity is based on the number and size of remaining
occurrences as well as recognized threats.

Sensitive habitats are natural communities that support concentrations of sensitive plant or wildlife
species, are of relatively limited distribution, or are of particular value to wildlife. Sensitive habitats are
not afforded legal protection unless they support protected species, except for wetland habitats which
cannot be filled without authorization from the U.S. Army Corps of Engineers (USACE) and CDFG.
3.24 Threatened and Endangered Species

Mohave Ground Squirrel

The Mohave ground squirrel is a small diurnal ground squirrel found in the western Mojave Desert. The
ground squirrel ranges from Palmdale in the south, to Olancha in the north, and from the town of Mojave
eastward to Fort Irwin.* The Mohave ground squirrel occupies all major desert scrub habitats in the
western Mojave Desert. It has been observed in Creosote Scrub, Desert Saltbush Scrub, Desert Sink
Scrub, Desert Greasewood Scrub, Shadscale Scrub, and Joshua tree woodland.?

They spend the majority of the year in estivation to avoid temperature extremes and food scarcity. They
are active above ground from early February for brief periods. Above ground activity increases in mid-
March with the breeding season. Ground squirrels begin entering estivation by July with most above
ground activity ending by August.”

Mohave ground squirrels were not observed during the field surveys. Burrows of appropriate size for
Mohave ground squirrel were found during the surveys.

The Mohave ground squirrel is known to occur on the China Lake Naval Weapons Center and is expected
to occur on the project site in creosote white bursage scrub and desert saltbush scrub habitats.

2! Bureau of Land Management (BLM), 2003. Draft Environmental Impact Report and Statement for the West
Mojave Plan, A Habitat Conservation Plan and California Desert Conservation Area Plan Amendment. Vols. | and
Il. U.S. Dept Interior.

2 BLM 2003

# BLM 2003
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Desert Tortoise

The desert tortoise is an herbivorous reptile occurring in deserts of the southwest. The desert tortoise
occurs throughout the Mojave and Colorado deserts in California Nevada, Utah, and Arizona. The
preferred habitats of the tortoise are desert scrub, desert wash, and Joshua tree, but the tortoise is found in
other desert habitats. Tortoises consume annual grasses and forbs and prefer green plants over dry
plants.? [g;esert tortoises are mostly found in flats, valleys, bajadas, and rolling hills between 2,000 and
3,300 feet.

Tortoises excavate and use burrows for protection from both high and low temperatures in the desert.
Burrows are also used for winter hibernation. Friable soil is required for burrow and nest excavation.
Tortoises mate in late March and early April, with eggs being laid in early summer. Eggs hatch in early
fall generally coinciding with the growth of grasses and forbs from fall rains.?®

Desert tortoise are known to occur on the China Lake Naval Weapons Center and in Rose Valley,
although in lower densities than in more southerly portions of the tortoise’s range.*’

Desert tortoises were not observed during the field survey. Burrows of appropriate size ranging in 5" to
12" diameter consistent with that known for desert tortoise were flagged and examined along the
proposed pipeline route approximately 50 m from the existing road. The flagged potential burrows were
determined to be unoccupied and were of poor quality, evidenced by partial collapse or obvious disuse.

Although the chances seem small of encountering a desert tortoise within the construction area,
preauthorizing a biologist qualified to move a tortoise is advised. The U.S. Fish and Wildlife Service
field office must be notified in advance if a desert tortoise is to be moved.

3.2.5 Other Special-Status Species

Charlotte’s Phacelia

Charlotte’s phacelia is primarily found on the east slope of the southern Sierra Nevada Mountains to the
El Paso Mountains. It is found west of the Sierra crest in the Lake Isabella watershed; locally, it is found
in areas of Inyo County and on China Lake NWC.

Charlotte’s phacelia occurs in pinyon-pine woodlands on steep, coarse sand and talus. It is generally
found on granitic substrates, but occasionally on dark volcanic material and metamorphic rock.
Charlotte’s phacelia grows on naturally disturbed sites, including washes. It occurs at elevations of 2000
to 7200 feet. At lower elevations, Charlotte’s phacelia is found in Mojave Desert scrub with creosote
bush, beavertail cactus, and burrobush.

Charlotte’s phacelia may occur on the project site.

24 Zeiner et al. 1990.
% BLM 2003.
2% 7Zeiner et al. 1990.
2 BLM 2003.
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Darwin Mesa Milk-Vetch

Darwin mesa milk-vetch is found in Desert Mountains (north and west of Panamint Valley, Inyo Co.). It
occurs at elevations of 4288 — 7408 feet. It is found in a variety of habitats including pinyon pine,
pinyon-juniper woodland, sagebrush scrub, and Joshua tree woodland and is usually found on volcanic
clay or gravelly substrates.

Darwin mesa milk-vetch is not expected to occur on the project site.

Sanicle Cymopterus

Sanicle cymopterus is a small perennial herb from a buried root crown. It grows in loose sandy to
gravelly, often somewhat alkaline soils on volcanic tuff deposits and mixed valley alluvium, typically
inhabits small drainage-ways, in the blackbrush, mixed-shrub, sagebrush, and lower pinyon-juniper zones.
It has been observed at elevations of 3,150 to 6,720 feet.

Sanicle Cymopterus may occur on the project site.

Inyo Hulsea

Inyo hulsea is known from the Inyo, Coso, and Panamint Mountains, in Inyo County. Known locations of
Inyo hulsea are sparse because due to inaccessibility and administrative prohibitions against entry
collection on military lands. The Coso Mountains location is based on an 1893 collection and the plant is
likely to occur in the mountains within the China Lake NWC.

Inyo hulsea occurs between 4,600 and 7,300 feet in elevation. It is found on steep, unstable, sandy or
rocky slopes and sometimes in washes in high desert shrublands and pinyon woodlands. Associated
species include big sagebrush, saltbush, rabbitbrush, single-needle pinion, and antelope brush.

This species has potential to occur within the project boundaries at the higher elevations.

Pinyon Rock Cress

Pinyon rock cress can be found in Joshua tree woodland, pinyon-juniper woodland, Mojave Desert scrub,
and creosote brush scrub. It occurs in Inyo, Mono, San Bernardino, and Tulare counties. It is found at
elevations of 3,940 to 7,870 feet in habitats that have granitic, gravelly slopes and mesas. Pinyon rock
cress is often found under desert shrubs, which support it as it grows.

Pinyon rock cress has the potential to occur on the project site in the higher elevations of creosote—white
bursage scrub.

Creamy Blazing Star

Creamy blazing star is found in central Mojave Desert scrub, specifically creosote-bush scrub at
elevations of 2,300 to 3,800 feet.

Creamy blazing star has the potential to occur on the project site.
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Townsend’s Big-Eared Bat

The Townsend’s big-eared bat occurs throughout California from the humid forests in the northwest
portion of the state to the drier portions of the state from the Central Valley through the Sierra Nevada
Mountains to the deserts of the southeast part of the state.”® The pale big-eared bat is a cave dwelling bat
that is found in a variety of habitats; typically open habitats such as shrubland, shrub-steppe or desert
scrub. Big-eared bats require caves, mines, tunnels, buildings or other man-made structures for roosting.
They may use separate sites for night, day, hibernation, or maternity roosts. Maternity sites are in
relatively warm, well-ventilated sites and births occur in May and June. The Townsend’s big-eared bat
exhibits a high degree of site fidelity, returning year after year to the same maternity roosts. Big-eared
bats hibernate from October to April.?® There are 12 known big-eared bat roost sites east of the Sierra
Nevada Mountains (Mono, Inyo, northeast Kern, and northwestern San Bernardino Counties). Eleven of
the 12 are located in mines, largely on public lands.*

The pale big-eared bat may forage over the site. However, because of the absence of suitable roost sites,
the pale big-eared bat is not expected to roost on the project site.

Owens Valley Vole

The Owens Valley vole, a subspecies of the California vole, is found in the Owens Valley and areas to the
south.* Voles breed throughout the year, and reach population peaks if food and cover are abundant.
Voles forage on the ground feeding on leafy parts of grasses, sedges, and herbs. They clip grasses and
forbs at the base, which forms a network of runways around their burrows. The Owens Valley vole is
found in wetlands and dense grass habitats in the Owens Valley.* The CNDDB contains twelve
occurrences of the Owens Valley vole, largely from historic records, ranging from the Bishop area in the
north to Little Lake in the south.

Although the site is within the historic range of the Owens Valley vole, the vole is not expected to occur
on site due to the absence of suitable habitat.

3.3 Land Management

The western portion (approximately 10 acres) of the project site is private land that has been managed for
agriculture, but is currently fallow.

The eastern portion (approximately 55 acres) of the project site is federal land that is administered by
BLM. The BLM administered land includes land under protective withdrawal and land withdrawn as
military reservation. The military reservation land (approximately 19 acres) is managed by the
Department of Defense (DOD) and is used for military training, weapons testing, and geothermal power
production.

%8 California Department of Fish and Game, 1986. Mammalian Species of Special Concern in California.

9 CDFG 1986

%0 pjerson, E.D. and W.E. Rainey, 1994. Distribution, Status, and Management of Townsend’s Big-Eared Bat
(Corynorhinus townsendi) in California. California Department of Fish and Game, Bird and Mammal Conservation
Program. BMCP Tech. Rep. 96-7.

31 CNDDB 2004
32 CNDDB 2004
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4 ENVIRONMENTAL CONSEQUENCES
4.1 Effects on Plants Communities

Approximately 5 acres of plant communities would be permanently affected, and approximately 60 acres
of plant communities will be temporarily affected by the proposed pipeline project.

No special status plants would be affected by the proposed project.
4.2 Effects on Wildlife

Approximately 5 acres of wildlife habitat will be permanently affected, and approximately 60 acres of
wildlife habitat will be temporarily affected by the proposed pipeline project.

4.3 Effects on Threatened and Endangered Species

No threatened or endangered plant species would be affected by the proposed project.

Mohave ground squirrel and desert tortoise could be directly affected during construction of the pipeline.
Individual Mohave ground squirrel or desert tortoise could potentially be killed or injured in burrows or
above ground during construction. Implementing the proposed mitigation is expected to avoid directly

affecting Mohave ground squirrel or desert tortoise.

The proposed project is expected to permanently impact approximately 5 acres and temporarily affect
approximately 60 acres of potential habitat for Mohave ground squirrel and desert tortoise.

4.4 Effects on Other Special-Status Species

No special status plant species that are not listed as threatened or endangered would be affected by the
proposed project.

5 PROPOSED MITIGATION

Mitigation for permanent impacts on 5 acres and temporary impacts on 60 acres of Mohave ground
squirrel and desert tortoise habitat is covered under the existing Mohave Ground Squirrel Mitigation Plan
for development of the Coso Known Geothermal Area. The Mitigation Plan allows for construction or
disturbance of up to 2,100 acres. The impacts are within the allowed acreage for the Mitigation Plan.

The pipeline was redesigned to avoid the potentially viable desert tortoise burrow (Waypoint #34).

The following mitigation measures are proposed:

e The potentially viable desert tortoise burrow (Waypoint #34) will be flagged for protection
during construction.

o A tortoise-proof exclusion fence will be constructed around the proposed project construction
area including laydown and stockpile sites in potential tortoise habitat. Immediately prior to
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construction, clearance surveys will be conducted for the desert tortoise and all desert
tortoises within the exclusion fence will be relocated outside the fence.

o Desert tortoise surveys, handling and relocation will be conducted by a trained biologist
approved by resource agencies for handling and relocation of desert tortoise. Only tortoises
in the construction area or otherwise in harm’s way will be relocated.

o Because adult tortoises are most likely to be active above ground from February 15 to
November 15 and least likely from November 16 to February 14, preconstruction surveys
will be conducted within 48 hours before construction from February 15 to November 15 and
will be done within two weeks prior to construction between November 16 and February 14.

o All potential tortoise burrows in the construction zone, including those not recently used,
shall be excavated by an approved biologist at the time of the survey.

e An environmental monitor will be present and will monitor all construction activities.

o |f arecently dead or injured desert tortoise is found the approved biologist shall immediately
notify the USFWS and CDFG.

e Construction personnel will look for desert tortoises under vehicles and equipment before
they are moved. If a desert tortoise is present, the vehicle will not be moved until the tortoise
has moved from under the vehicle and out of harm’s way, or the approved biologist has
relocated the tortoise.

e Trash and food items shall be contained in closed containers and regularly removed to reduce
the attractiveness of the area to opportunistic predators such as common ravens, coyotes and
feral dogs.

o Pets will be prohibited from the construction site.

e The top 8 inches of removed soil will be salvaged and stockpiled on site. Following
construction the salvaged topsoil will be used as final cover over the pipeline.

e Following construction, the pipeline corridor will be restored based on the existing approved
restoration plan.

o All construction workers will participate in a Mohave ground squirrel and desert tortoise
education program prior to construction. The program will include identification, basic
biology, general behavior, local distribution, sensitivity to human activities, legal protection,
penalties for violating State or federal laws, impact avoidance methods, and reporting
requirements. Construction personnel will be instructed not to handle desert tortoise.

e Driving off established roads will be prohibited unless required by construction activities.

e Vehicle speeds shall not exceed 25 miles per hour through desert tortoise habitat unless
otherwise posted.

e Prior to construction the pipeline route will be surveyed for nesting horned larks and other
ground nesting birds. If nests are located a 50 feet buffer around the nest will be flagged. No
construction will occur within the buffer until monitoring indicates that the young have
fledged and the nest is no longer active.
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6 RESIDUAL EFFECTS

No residual effects are expected to special-status species or their habitats following implementation of the
proposed mitigation measures.

7 CUMULATIVE EFFECTS

No cumulative effects are expected to special-status species or their habitats following implementation of
the proposed mitigation measures.

8 CONCLUSIONS

Implementation of the proposed project and the mitigation measures is not expected to affect species that
are listed as threatened or endangered by the federal or state governments.

|
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