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ENVIRONMENTAL ASSESSMENT COVER SHEET 


Project Title: Hay Ranch Water Extraction and Delivery System 

Project Type: Water Extraction and Delivery System 

Project Proponent: Coso Operating Company LLC 
2 Gill Station Road, Coso Junction 
Little Lake, California 93542 
Contact: Chris Ellis, Site Manager 

Project Location: The Project (Proposed Action) would occur within the U.S. Geological 
Survey (USGS) 7.5-minute Series Coso Junction and Cactus Peak 
Topographic quadrangles, Section 25, 26, 35, and 36 of Township 21 
South and Range 37 East; Section 31, 32, 33, and 34 of Township 21 
South and Range 38 East; and Section 1, 2, and 3 of Township 22 South 
and Range 38 East. The Project site lies immediately east of U.S. Highway 
395. The entire Project includes approximately 9 linear miles of pipeline 
and the associated electric power substation, pumping equipment, and 
holding tanks. Less than 1.00 mile (5.63 acres) of the Project is on private 
land largely in Rose Valley and 5.32 miles (32.24 acres) of the Project lies 
within Bureau of Land Management (BLM)-managed lands then extends 
2.67 miles (16.18 acres) onto the China Lake Naval Air Weapons Station 
(CLNAWS). The entire Project, including pipeline, tanks, and substation 
will be located within approximately 55.00 acres of land. 

EA Number: CA-650-2005-100 

Case File No.: CACA-046289 

Date: Revised December 2008 

Summary: Environmental review of each phase of the development for the Coso 
geothermal projects has been extensive. The mitigation measures required 
under existing documents were implemented by the Coso Operator 
facility-wide. The incorporation of the Hay Ranch Water Extraction and 
Delivery System into the existing Coso geothermal projects will allow 
greater latitude in development of the geothermal resource while resulting 
in no additional significant impacts. 

Prepared for:  Bureau of Land Management 
Ridgecrest Field Office 
300 South Richmond Road 

 Ridgecrest, California 93555 
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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critical portion of this Project lies within Navy-withdrawn lands that are part of the China Lake 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: 

Coso Hay Ranch Water Extraction and Delivery System
 

1 



 

 

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. 
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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. §§ 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. 

Environmental Assessment: 

Coso Hay Ranch Water Extraction and Delivery System
 

4 



 
 
 

 

 

 

 

1.3.2 Water Quality Protection 

The federal Water Pollution Prevention and Control Act, 33 U.S.C. §§ 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. §§ 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. §§ 
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 §§ 
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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 

(a) 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 a research, development, test, and evaluation laboratory; 

Environmental Assessment: 

Coso Hay Ranch Water Extraction and Delivery System
 

6 



 

 

(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 

(g) 	 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. 

Environmental Assessment: 

Coso Hay Ranch Water Extraction and Delivery System
 

7 



 

 

(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 
(NWC) 1979 

Final Environmental Impact Statement for the Navy Coso Geothermal Development Program, 
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 1987c 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.  
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Figure 1 Pipeline and Related Infrastructure  
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The total power requirement for the downhole pumps, booster pump station, area lighting, and 
instrumentation is expected to be up to 2.5 megawatts (MWs). 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. 
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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: 

�	 Increasing power generation output through power plant enhancements; 
�	 Alternative sources of injection waters, including groundwater wells on CLNAWS, groundwater 

wells in the Coso Basin, and marginal geothermal wells in the Coso Range;  
�	 Reducing the duration of the proposed pumping; 
�	 Pumping Hay Ranch wells at maximum rate sustainable for the 30-year project life 

without reaching trigger levels; and 
�	 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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Figure 2 Regional Vicinity 
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Figure 3 Local Vicinity 
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Figure 4 Project Site 

20Environmental Assessment: 
Coso Hay Ranch Water Extraction and Delivery System 



 

 

 
 

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 (NO2), sulfur 
dioxide (SO2), respirable particulate matter (PM10), fine particulate matter (PM2.5), 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 

Air Pollutant Averaging 
Time 

California 
Standard National Standard 

Primary Secondary 
Ozone 
(O3) 8 Hour 0.070 ppm 0.075 ppm — 

1 Hour 0.09 ppm — — 
Carbon Monoxide 
(CO) 8 Hour 9.0 ppm 9 ppm 9 ppm 

1 Hour 20 ppm 35 ppm 35 ppm 
Nitrogen Dioxide 
(NO2) Annual Average 0.030 ppm 0.053 ppm 0.053 ppm 

1 Hour 0.18 ppm 
Sulfur Dioxide 
(SO2) 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  
< 2.5 microns (PM2.5) Annual Average 12 �g/m3, AAM 15 �g/m3, AAM — 

24 Hour — 35 �g/m3 — 
Particulate Matter 
< 10 microns (PM10) Annual Average 20 �g/m3, AAM — — 

24 Hour 50 �g/m3 150 �g/m3 150 �g/m3 

Sulfates 24 Hour 25 �g/m3 — — 
Lead (Pb) 30 Day 1.5 �g/m3 — — 

Calendar Quarter 1.5 �g/m3 1.5 �g/m3 

Hydrogen Sulfide 1 Hour 0.03 ppm — — 
Vinyl Chloride
(Chloroethene) 24 Hour 0.01 ppm — — 

Visibility Reducing 
Particles 1 Observation 

Extinction coefficient 
of 0.23 per kilometer 
due to particles 
when relative 
humidity < 70%, 8
hr. avg. 
(9 a.m.–5 p.m.) 

— — 

Notes: ppm  = parts per million; �g/m3 = 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 
PM10. The area is classified as nonattainment for PM10. Major sources of PM10 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 PM10. 

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 PM10 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 PM10 only. 
Air quality trends with respect to PM10 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 PM10 standard was exceeded in the last 2 years, and the state 24-hour 
PM10 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 


Pollutant California 
Standard 

Federal 
Standard Year 

Maximum 
Level 
(ppm) 

Standard 
Exceeded 

State 

(Days) 
Particulates, PM10 
(24-hour) 50 �g/ m3 150 �g/m3 2007 

2006 
2005 
2004 

N/A 

77/73 
99/91 
66/63 

N/A 

N/A 
6.1 
6.1 

Particulates, PM10 
(Annual) 

20 �g/m3 

(AGM) 
50 �g/m3 

(AAM) 2007 

2006 
2005 
2004 

19.4/N/A 

14.3/N/A 
18.9/16.4 
15.1/13.4 

No 

No 
No 
No 

Notes: 
Levels shown for annual PM10 are AAM. Maximum levels for PM10 shown in �g/ m3. 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,  
PM10: 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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Figure 5 Groundwater Contours 

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, Volcano 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. Voles 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 
Number Description 

Size of Portion 
within APE Eligibility Status 

CLNAWS-Managed Lands 

INY-2125 Prehistoric lithic scatter  656.2 ft x 49.2 ft (32,285.0 
ft2) 

Contributing property to the Sugarloaf 
Archaeological District 

INY-4413 Prehistoric lithic scatter with 
metals 

492.1 ft x 49.2 ft (24,211.3 
ft2) 

Contributing property to the Sugarloaf 
Archaeological District 

BLM-Managed Lands 
INY-1863 Prehistoric scatter with midden, 

metals, and bedrock mortars 
656.2 ft x 49.2 ft (32,285.0 
ft2) 

Recommended eligible by consultant 

INY-3406 Prehistoric flake and lithic tool 
scatter with milling slick 

75.5 ft x 16.4 ft (1,238.2 ft2) Not evaluated by consultant 

CGP-1 Historic site with features and 
trash concentrations 

328.1 ft x 49.2 ft (16,142.5 
ft2) Not evaluated by consultant 

CGP-2 Prehistoric flake scatter  419.9 ft x 147.6 ft (78,119.8 
ft2) Not 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. 

�	 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. 

�	 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. 

�	 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. 

�	 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 I 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 LADWP’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 lacustrine1 habitat (open 
water), 10 acres of palustrine2 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. 

1 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. 
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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. Highway 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 PM10 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 (lbs/day) 

ROG* NOx CO SO2 
Total 
PM10 

Total 
PM2.5 

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) 4.17 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 (PM10) Emissions 
Fugitive dust emissions in the form of PM10 (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 PM10 and PM2.5 (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.3 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 NO2 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 container4 

housing a Cummins-brand 1,500-kilowatt engine-generator set driven by a Cummins KTA50G9 
diesel engine.5 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 NO2. This approach is conservative because only 
about 5% to 10% of the exhaust gas would be NO2, with the balance being nitric oxide (NO). 
The NO will convert to NO2 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 SCREEN3.6 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). 
SCREEN3 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 SCREEN3 estimates only 1-hour impacts, the results 

4 http://www.mqpower.com/pages-products/container/EGC1500C.html 
5 http://www.cumminspower.com/www/common/templatehtml/technicaldocument/EmissionDataSheets/na/eds

163.pdf 
6 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 NO2 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 

Modeled Impact
Averaging 

Period 

Background 
Concentration 

(ppm) �g/m3 ppm 

Impact plus 
Background 

(ppm) 
CAAQS 
(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 PM10 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 PM10 

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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�	 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.  

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 

�	 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. 

�	 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 

�	 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.  

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

�	 COC 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. 
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�	 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 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.  

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. 

Environmental Assessment: 

Coso Hay Ranch Water Extraction and Delivery System
 

51 



 

 

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: 

�	 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 I 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: 

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

�	 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. 

�	 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. 
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�	 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. 

�	 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 construction 
activities.  

�	 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. 

�	 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.  

�	 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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4.11 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 

 Donald Storm........................................................................................................ Archaeologist
 

Bob Parker ..................................................................................................... Wildlife Biologist

 Linn Gum.................................................................................................Supervisory Geologist
 

Michael Lystad..........................................................................Petroleum Engineer Technician 

Elaine Hanson ...................................................................................................Realty Specialist
 
Glenn Harris...................................................................................Natural Resources Specialist 


California Desert District, 22835 Calle San Juan De Los Lagos, Moreno Valley, California 92553 
Janet H. Eubanks...............................................................................................Realty Specialist 
Larry LePre……………………………………………………… ..................District Biologist 

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


Kenneth Bonin, Sr....................................................................................Coso Project Manager 

Becky Jensen......................................................................Environmental Protection Specialist 

Carolyn Shepherd....................................................................Environmental Program Director 

Russell Kaldenberg ...................................................................................... Staff Archaeologist 

Mike Stoner..........................................................................................Water Program Manager 
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5.2 Preparers and Contributors to the Environmental Assessment 

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


Dick Arruda ..........................................................General Manager of Geothermal Production 

 Colleen Brock ......................................................................................Compliance Coordinator 

 Chris Ellis............................................................................................................... Site Manager 


Jess McCulloch ............................................................................................. Resource Manager 


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

 John Westermeier….................……………………………………………….Project Manager 


Lincoln Hurlbut…...................…………………………………………Environmental Planner 

Karen Mullen, PhD .........................................……………………………………….Biologist 

David Deckman……… .....................……………………………………Air Quality Manager 


 Jennifer Pace………… .......................................... …………………………………….Analyst 


UltraSystems 
100 Pacifica, Suite 250, Irvine, California 92618 


Robert Motschall..............................................................................................General Manager 

Kendall Jue........................................................................................................Project Manager
 
Gregg Miller...................................................................................................... Senior Biologist
 
Nasrin Behmanesh ............................................................................................. Senior Scientist 

Susan Ahn ............................................................................................................Senior Planner 


Eremico Biological Service 
211 Snow Street, Weldon, CA 93283 

Denise LaBerteaux ………………………………………………………..………….Biologist 

ASM Affiliates 
543 Encinitas Blvd., Suite 114, Encinitas, California 92024 

Dr. Brian F. Byrd .......................................................................................Senior Archaeologist 
Dr. Mark Becker ........................................................................................Senior Archaeologist 
Drew Pallette ........................................................................................Associate Archaeologist 

Far Western Anthropological Research Group, Inc. 
2727 Del Rio Place, Suite A, Davis, California 95616 
 Jerome King .......................................................................................................... Archaeologist 
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 GeoTrans, Inc. 
17770 Cartwright Road, Suite 500, Irvine, California 92614 

Ian Hattie................................................................................................Senior Project Manager 

Veizades & Associates 
5 3rd Street, Suite 400, San Francisco, California 94103 

Henry Veizades..................................................................................................Project Director 

Brown and Caldwell 
201 E. Washington Street, Suite 500, Phoenix, Arizona 85004 

Steven Brooks………………………………………………………………Senior Hydrologist 
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                                              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. §§ 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 PM10 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. 
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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. § 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: 
 

• Increasing power generation output through power plant enhancements; 
• Alternative sources of injection waters, including groundwater wells on CLNAWS, groundwater wells in the Coso 

Basin, and marginal geothermal wells in the Coso Range;  
• Reducing the duration of the proposed pumping; 
• Pumping Hay Ranch wells at maximum rate sustainable for the 30-year project life without reaching 

trigger levels; and 
• 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.  

 
 
 
 
 

 5



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 (l) 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, I 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.  
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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 
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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 

• 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.  

 
Soils 

• 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.  
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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 
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Navy, SHPO and the ACHP.  This Programmatic MOA is 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 MEMORANDUM OF.AGREEMENT
 
BEl'rIEEH
 

THE COMMAIlDER, NAVAL WEAPONS CENTER I
 
CALIFORIlIA STATE HISTORIC PRESERVATION OFFICER
 

ADVISoRY COUNCIL 011 HISTORIC PRESERVATION' 
) 

PURPOSE 

This proposal establishes a proc~ss tor mutual agreement between the 
Com=ander, Haval Weapons.C~nter, China Lake, California; the California 
State Historic Preservatlon Officer; and the Advisory Council on Historic 
Preservation in the preservation and protection of historic and eultural 
property that may be affec:ted by the Navy Geothemal Development Program 
in the vicinity of Coso Hot Springs. Inyo County, California, which is 
located on the Naval Weapons Center. 

Each of these entities is concerned with the protection of historic 
and cultural property located on the Naval Weapons Center in compliance
'With requirements set forth .in statutes tor the protection of culturll1 
resources.· Since the proposed undertaking could have an adverse effect 
on historic and cultural property. the parties to this Agreement ~oncur 
that it would be in the best interest of such property and of expeditious
geothermal development to coordinate the process ~or locating, identif,ying,
evaluating. protecting !lnd preserving historic and cultural property in 

'advance of and from activities.relating to the developmen~ of the Navy
Coso Geothermal Development Program. 

·'. The proposed action is the awaMi of a contract to -develop gllo1:he~' 
power as an alternative to conventional power sources at the Haval Weapons 
Ceqter (NWC), China Lake, California. The contractor will b~.respo~$ible 

) for. implementing a Coso Geothermal'Development Program on approximately·3 
liz squar~miles of 4 liZ square~iles of Navy fee-acqUir.ed land within 
the Coso ·Known Geothemal Resource.Area (Coso KGRA). Execution of the 
contrac:t will .be subject to constraints the:t will facilitate deve:~opment 
of the geothermal resource and without interference with the Naval Weapons
Center's national defense mission. Successful completion of this project
will proVide the Navy energy self-SUfficiencY at its NWC facility.
Energy in excess of .the NWC needs will be made available to other west 
coast Oepar1:lllent of Defense activit-ies thereby releasing to the civi11a~ 
sector electrical power generating capacity now devoted to defense requlre
ments. 

The proposed program is to develop geotherma~ resources only on Ilavy
fee-acquired land within the Coso KGRA. The Navy geothermal development 
program is distinct and tetally separate frol1l the leasing program for 
withdrawn and public land within the Coso KGRA being considered' by the 
Bureau of Land Management (BLM). HWC and BLH executed a Memorandum of 
Understanding in 1977 permi1:ting BLH ~o lease land in lone Coso KGRA, 
withdrawn under PUblic Land Qrder.431; for geothermal development by 
private industry. BLH has initiated a 'separate environmental ass~ssment 
to evaluate the impact of leasing both public and withdrawn land in the 
Coso KGRA for geothermal develop~ent. . 



Because the'Navy geothermal development program is not based on a 
lease of the geothermal resource, the Navy conducted its environmental 
review in a manner that differs from the BLH. The Navy will prepare a 
tiered or phased series of environmental reviews as described in Para
graph 1502.20 of the recently proposed National Environmental Policy Act 
Regulations and as proposed in "Program Objectives of the Interagency 
Geothermal Streamlining Task Force." By doing so, Navy expects to avoid 
the problems inherent in making detailed sp~culative projections of 
potential effects on historic and cultural resources without specific
knowledge of the geothermal resource and the geothermal reservoir. 

The Navy Coso geothermal development program is based on processing
of the Navy-owned geothermal resource by a contractor. ihe rights to the 
geothermal resource will not be conveyed to the contrac:tor. The Navy 
will not commit the resource to full development at the time of contract 
award. This distinction will be made explicit in the contract by defining
decision points between the various stages of development, for example,
between field exploration and field development. Using the tiered concept, 
these decision paints will allow'detailed evaluation of specific effects 
of each operational stage on historic and cultural resources Without 
duplicating previous reviews and without lengt~ reviews of hypothetical 
e1fects. 

The Navy obtained fee-silllPle title to appro;(imately 4 112 square

miles of land in the project area in 1947 as a result of civil condem

nation (311-NO). In January 1978, appro;(lmat8ly 1 square mile of the
 
Navy's land was listed on the National Register of Historic Places. Due
 
to the combination 01 an apparent lack of significant geothermal resource
 
within the Ha~ional, Register site and the complexity inherent in conduct

ing,new actiVities within a registered site, only the 3 liZ square miles
 

,of surface outsi~e af this site will initially be made 'available (or
geothermal development under the proposed 'contract., The location of the 
3 1/2 square, miles selected for development is shown in Figure 1, a 
foldout on the last page of this Agreement. 'The project area consists of 
four separate parcels extending from the eastern edge of Rose Valley on 
the west to Coso Basin ,on the east. 

The four, discrete locations of fee-acquired lands discussed herein
 
are assigned letter designations as follows and are identified in Figure
 
].. 

Parcel A: The westernmost parcel located in Rose Valley contains a
 
total of 640 acres.
 

Parcel 8: The central and largest parcel consists of approximately
 
1,315 acres. This parcel contains the COso Hat Springs NATIONAL REGISTER
 
site.
 

Parce1 C: The northernmost parce1 contai ns 40 acres. 

Parcel 0: The southernmost parcel lying on the edge of the Coso
 
Basin consists of 320 acres.
 

) 
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All proposed geotherma1 wells must be drilled on Navy fee-acquired
land. The support, conveyance, and power generation facilities may be 
constructed on 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 o~ by-products from'the,produced geothermal fluids 
must be specifically approved by the Navy. Distribution of any income 
derived will be su~ject to the law in existence at the time by-product
production is proposed. 

The electric'generation system p~ovided by the contractor will be 
integrated with tho c~ercial power grid to the 'degree required to 
maintain a reliable and economic power supply to the activities served. 

GEOTHERMAL DEVELOPMENT PROGRAM 

The proposed.contract will require,the contractor to prepare a , 
Ceothermal Development Program to be implemented at his expense. The 
program must address how the following development phases will be con
ducted: 

(a) 

(b) 

Field investigation and research 

Field exploration 

• 

f' 
(c) 

'Cd) 

Field ~evelopment and power plant construction 

Power production and field operation 

Ce) field closure 

I' 

r 

,.~ 

Befora proceeding from 9ne phase of development to the next.' mutual 
agreement on the,economic. technical, and environmental feasibility mus~ 
'be reachea by the contractor and the Navy. Should the resource at Coso 
prove unsuitable for econo~ic pDwer generation at the then present state 
of 'the art, the contractor can withdraw. If,thl,geothermal rlsource is 
suitable for power.~roduetion.,the contractor shall'build, own, operate
and maintain one or more geothermal plants and necessary power lines, 
power transformer SUbstations and associated equipment and facilities to 
deliver initiallY the full ~lectrical energy requirements of HWC and 
subsequently other Navy activities. The government will reserve the 
right to purchase all contractor-owned facilities and ~ancel the contract 
at any time for reasons of national security, national defense prepared
ness, or national emergency. . ' 

The above description illustrates the manner, in which the project 
contract characteristics will provide the overall decision-making, frame
work for f9ture development of Navy-oWned resources .in the Coso KGRA. It 
is not a detailed development plan; it is a broad program with phases 
that cannot be defin~d in detail until each previous phase has been 
completed. Detailed evaluations of potential effects on historic and 

) ,. 
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cultural resources will be prepared for pUblic review at, each stage of 
the program and will be used to determine the feasibility of the next 
phase, as defined by the con~ractor. Evaluation of cumulative effects 
will be conducted at each review stage: modifications to original projec~ 
tions of cumulative effects will be made as new information indicates 
such changes are merited. 

In order to project effects on historic and cultural resources
 
resulting from geothermal development, it is necessary to characterize
 
the most significant land uses associated with development of the geo·
 
thermal resource. A Coso Geothermal Development Model describing the
 
'deci~ion-making points has been qeveloped for Navy fee-acquired lands at 
Coso. The model identifies the types of man-made actions required at 
each staqe of development. 

Field Investiaation Research 

Asubstantial body of geologic and geophysical data has already been 
compil ed regardi ng the geothermal resource at Coso. The contractor will 
use this information plus any additional data that is available to select 
exploratory drill site locations. It is anticipated that this phase of 
the operation will be limited in terms of time and in the amount of 
additional field data that will be required. 

The typical aCtivities conducted during this phase include airborne 
exploration; surface surveys; and subsUrface investigations (seismic 
surveys and temperature gradient holes). The deep research hole, Coso 
Geotherma~ Exploratory Hole No.1, (CGEH-l) drilled by the Department of 
Energy to evaluate the hot dry rock potential at Coso represents a special
iz~d data gathering effort, that will not be duplicated by the contractor 
in his investigation and research phase. . 

These activities involve small numbers of people 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 intensive land use. Small truck-mounted 
drill rigs can drill to the required depths for seismic and temperature
gradient tests. Effects on historic 4r cUltural resources are minor 
at this stage and can be readily mitigated.· 

All vehicular traffic and/or ground disturbing activities in the 
Fie.ld Investigation Research phase shall be limited to existing roads·, 
trails or distllrbed areas. 

Field Exoloration 

Given a favorable prognosis based on evaluation of research data, 
the contractor will design a program ,to drill 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 drilling, and an adequate power
supply. Each drilling site requires sufficient area for a mud or waste 
fluid pit, the rig itself, and its support facilities. 
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The total size of the well pad can var.y trom 3 to 5 ac~es, depending 
on a variety of factors such as pit size, topography, and power supply. 
Air compressors are normally 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 gallons) are consumed per day in 

drilling a well dep~nding on subsurface condition and drilling technique
used. . 

Once comp1eted~ an exploratory well is tested (allowed to flow 
freely) to evaluate' "its productive capacity. During this perfod, which 

'lncludes well clean-out and flow testing, the geothermal fluid (hot 
water) or vapor (steam) is allowed to flow into the waste discharge pit
where it largely evaporates., The geothermal fluid can contain a variety 
of dissolved and suspended solids. The flow produces substantial noise 
)evels requiring ~uffling, and is commonly accompanied by noncondensable 
gases. Flow testing will remove only small volumes of fluid from the 
reservoir, dependiE9 on the length of the flow test and the rate of.. 
flow; The total volume of fluid brought to the surface dUring a flow 
test ~ll seldom exceed several acre fee~. 

Once the flow testing 1s completed, and depending on whether the 
resource is hot water or S'telllll, an exp10ra'tor.y well ean be permanen'tly
shut-in if 1't is not commcre1al1y productive, or it can be converted to a 
production well a't a la'ter date if the flow is adequa'te. ' .. 
F'eld Deve1oDmen't,and Power Plant,Construction

" 
At the conclusion of 'the field exploration phase, the contractor 

will hav~ calleeted enough information to decide Whether the field will 
.upport commercial energy production. The field develop~entF~ase con
sis'ts of dril),ing wells and laying the stealll gatheri.1]9 an~ ,~elated ~ipe
lines, power plan't cons'truction, and installa'tion of transmlssion ',ne~ 

(' and disposal systems and cons'tructing ~ads and pads. 

Ac'tual f,ield development. will 'take place oVer lin extended period of 
'time as new ~ells ar.e drilled until the field is developed, to its maximum 
sustainable capacity. During the development phllse{ eonstru~ion ac'tivity 
and the size of the work force will be at its 'maximum. 

Because the na'ture of the ge~thermal resource has not yet. been 
defined, 'a descrip'tion of the specific development aetivities and the 
amount of 'land and other resources reqUired at Coso by these aetivities 
cannot be estimated '>lith precision. Estimates for the baunt of land by 
~ype of land use inclUde the following: 
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•
land use -Approximate area affected 

'tIel1 pads • • • • • • • • • • •• 3-5 acres per p'ad 

Roads: 

temporary graded (12-feet wide) 1.5 acres per mile of road 

permanent (24-feet wide). • .. 2.9 acres per m11« or road 

P1peline_corrido~. • ••••• 1.2 acres per mile of car

(lO-feet wi-de). • • • • •• • ridor 

Transmi$sion line corridor•• .. 3 acres per mile of corri

(100-feet wide, but 2S teet:. dar 

of disturbed area) 

Power generation. • • . . . . . . 5 ac:res for a 50-ngawatt 

plant - plan"!; 

Geother=al and power plant. . . 2.5 -square feet per square 

S!l.pport fa<:11 it1 as foot of structure 

As the geothe~al :field is defined, the- nature and _character of the 
1"&servoir in coml:iiOli:tion with protection of the NWC miss'ion capabil1ty
will be the primary determining fac:t~r 1n the gener",' location of well 
sites, pipe11nes, power plant, roads and transmission lines._ Environ
mental factors such as topography, geologic hazards, and historic or 
-cultural re~ources will determ1ne the specific location of geothermal
facilities. • 

Power Produc:tion and Ffe1d Operation 

DUring this phase, the principal activity will consist of operation
and maintenan<:e of-the existing fa<:11it1es and the continuation of field 
development, inclUding siting of. additional power plants. DeVelopment.
and production and operation phases will continue to overlap until the 
geothermal resource is fully developed. As field development 1s comp'eted,
the work force.will be reduced to plant and field operation and maintenanc:e 
_personne'. - Power generation can be expected to continue. for an indefinite 
period. 

The most significant waste products are noncondensible gases, fluid 
remaining after flashing to provide steam and the condensate. At this 
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time, the volume and character of these wastes is undefined and the 
potential effects of their generation and disposal cannot be specifically
projected. 

Avariety of dispos~l and pollution control techniques have been 
developed at other geothermal fields, which can be arlapted to control or 
reduce waste discharge effects on the environment at CosO'. AccUlDulated' 
wastes must either be processed into valuable by-products or disposed of 
in appropriate disposal sites. . • 

Field Closure 

The productive. life of a geothermal field has not been determined 
because all the existing operating fields continue to produce energy. It 
is possible that geothermal reservoirs can be conSidered a resource 
which, if managed properly; can continue to produce energy indefinitely;
however, if the resource at Coso should gradually become depleted, the . 
field would h~ve to be abandoned or converted to a lower grade energy 
use.. . 

Land use activities associated with field closure would include 
removal ot some or' all facilities, abandonment and capping 01' ~ells as 
appropriate, and remedial actions to reclaim all disturbed areas. ~ow

ever, these facilities may prove to be of value to the Naval Weapons
Center test range programs active at that time. Materials anu facilities 
that can be re~cled should be recovered and the re=aining materials will 
have to be disposed of in appropriate disposal sites. WellS should b~ 
left in a safe condition for future use. Remedial surface rehabilitation 
activities ..011 vary, according to HWC range use requirements. 

As described above t~e proposed contract requireS the cont~a~r to 
) 'complete detailed evaluations/of potential effects on historic and cultural 
.. resources as we11 as an other environmentlll impac:ts for pubHc review a;t 

, each'phase of the geothermal development'program as well as an evaluatio~ 
'of cumulative etfects. In this way last mjnute discoyeries of any sites. 
not previously identified can be protected, preserved, or data recovery
operations can be performed as appropriate. 

I . 

HISTORIC AND CULTURAL RESOURCES MANAGEMENT PROGRAM 

The objectives of the historic and cultural resour;es management 
program outlined herein are as follows: 

A. TO'provide appropriate and expeditious execution of all identi
fication, evaluation, preservation and where necessary data recove~. 
operations at each, phase of the geothermal developme~t prog~am• .. 

8, .~o ensure' the collection and dissemination of reliab1e ~nd 
scientifically valid information abou~affected cultural propert1es 
within the Navy fee-acquired lands in the Coso KGRA. 
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Authoritv 

1. An Act for.the Preservation of. American Antiquities, 1906 (34
Stat L. %25) 

2. National Historic Preservation Act of 1966 (80 Stat 925), as 
amended (90 Stat 1313) . 

3. Executive Order llS93 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 Proposed amendments thereto pUblished in the 
Federal Register Vol. 43, Ho. 2l0.of October 30, 1978. 

6. Public Land Order 431 of 1947 

7. 311-HO. of 1947 

Oeti ni 1:ions 

1. Historic and· CUltural. property: remains of ·past human activity,

occupation or endeavor as reflected in districts, sites, structures,
 
builc;lings, objects, artifacts, ruins; wor~ of art, arehitecture, and.
 
nat'ural features that were important· in hUlllalT events. These properties

consist of (1) physical reJ1Iains, (2.) areas where significant hUlllan events
 
occurred--even thqugh evidence of the event no longer ~ains, and (3)

the environment surrrounding the actual resource•
 

• .2. Mitigation: the lessening of P9ssible adverse effects of an
 
action upon a historic or. cultural property by appropriate preservation,
 
protection and/or data recovery measures. .
 

Historic a2d Cultural Prooerty Manaaement 

'The COlIIIllander, Naval Weapons Center. agrees that he \fill illlJllement
 
the proposed undertaldng in accordance with the foflowing process, to
 
avoid or satis~actcrily mitigate any adverse effects on sign'ficalTt

historic or cultural' property. •
 

1. The Navy geothermal development contractor will.be required to
 
allocate sufficient funds and time in adv~nce of implementation'of any

element of the geothermal development progress to perform adequate his

toric and cultural surveys, to analyze recovered materials, to prepare
 
~nd disseminate resultant reports. and to implement the historic and
 
~ultural property management program.
 

2. The historic and CUltural property management program for Na~y
 
Coso Geothermal Development Program will cover the entire p~ject and lts
 

) 
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related tac~lities including all areas that would be directly or indirectly 
a~tected by the geothermal development program. . 

3. The Commander, Naval Weapons Center, will administer the histori 
cal and cultural property management program tor the Navy Coso Geothenmal 
Development Program to ensu~ quality control of all program elements, 
proper phasing of investigations with decision-making points, and procedural
compliance with pertinent statutes and regulations. 

4. The Commander, Haval Weapons Center, will ensure that the 
contractor performs the phased reviews and evaluations of historic and 
cultural resources in a competent professional manner in compliance with 
36 CFR 61.S and other pertinent regulations, Federal or State. 

5. The historic and cultural property stipUlations of this proposal
will be incorporated ·into the programmatic environmental review process. 

6. The Coromander, Haval Weapons Center, will ensure that. the 
following measures will be carried out at the appropriate development 
phase: 

a. Prior to eOlll1lencl!/llent of any project-related undertaking,
locate, identity, and evaluate all historic and cultural prope~ that 
has been included in, de'termined eligible tor inclusion in. or that may
be eligible for inclusion in the National Regi~ter at Historic Places 
through a complete sUrface field survey follOWing an existing data sWdy
including, but not 1illlited to, archiVal and literature research, ethno-. 

-,	 graphic research, muselBll research, and Oral hilrtolj'. Data.produced by
such investigations will become a part 'ot the statewide Furvey of cUltural 
resources maintained by the California State Historic Preservation Officer. 
These activities are :to be <:arried out under valid "Federal and State . 
Antiquities Permits for fnvestigation on Federal land. 

b. Determinations.of a prope~ls po'tential eligibility for 
inclusion in the Hational Register of.Historic ~laces and of the effects. 
of the project on such properties, will be made by the COllllllander, Naval 
Weapons Cen~r, in coordination'with the California State Historic Pres~r
vation Offiter. Documentation on all properl:ies fOJJnd to lIleet the criteria 
for inclusion 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 COllU11arider, Naval Weapons Center, and 
the California State Historic Preservation Officer disagree as to eligi
bility, a written'request for a determination at· eligibility will be'sent 
to the Keeper of the National Register, Office of Archaeology ~nd Historic 
Preservation, pursuant. to 36 CFR Parl: 63..2 '. 

,e. Avoid by project redesign or project ~elocat~on, where 
prudent and feasjble, the historic and cultural properties included in or 
eligible foi- inclusion in the Hational Regi ster of flistor-ic Plaees•. 

·d. Develop and implement. in.eonsultation with the California 
State Historic Preservation Officer, appropriate lIle.ans for protecting . 
historic and cUltural. properties inclUded in or eligible for inclusion ,n 
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the National Register of Historic Places. These means may include, but 
need not be limited to signing, patrolling, fencing, erosion control, 
preservation; relocation, salvage, and other physical or' administrative 
l1leasures. 

When it is neither prudent nor feasib~e to avoid a cultural 
property, the Commander, Naval Weapons Center will provide a report
documenting that fact to the California State Historic Preserva~ion 
Officer. 

e. The Co'mmander, Naval Weapons Center, ..,ill establish baseline 
data on the seasonal activity of some 40 steam wells and boiling mud pits 
at Coso Hot Springs sufficient to permi~ systematic monitoring for any
effect that may be caused over time. by the geothermal development program.
AdditionalJY, at each tiering phase of the development program re-evaluation 
of the monitoring techniques and the surface activity of the hot springs 
"';11 be 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 Indians to ·ful ly infonn them of plans for 
monitoring and the expected benefits from monitoring the surface activity.
A description of the monitoring program will be forwarded to the Board 
of Trustees for the Owens Valley Paiute-Shoshone Band of Indians and 
to the CaHfornia' State Historic Preservation Officer foOl' review and 
c~ent. . 

Present knowledge of the hydrogeology of Coso Hot Springs
indicates that the fluids at the springs are not interc:ol)nected with the 
deep geothermal reservoir; therefore the geothermal de.veloplllent program is

) not expected to affect theit' surface activity. Cri~r1a shall be .deve10ped
by the Navy to'detect p'erceptilile change to the surface activity of Coso 
Hot Springs Which will be.offered to the Board of Trustees for the Owens 
Valley Pai~e Shoshone Band of Indians and to the California S~te Historic 
Preservation Offi.cer for review and comment prior to imp1lll11entation of the 
second phase <Field Exploration) of the geothermal development program. 
In the ev~nt a perceptible ~ange to the surface activit,v of the hot 
springs were to occur over a period of time as a result of the geothermal 
development program the Navy wi-ll cease those actions on ttle part of the 
Navy and/or its agents which can reasonably be presumed to.be causing this 
effect and will make every reasonable effort to determine What actions could 
be taken to Illitigate this change. The Navy will request the commep1:s of the 
Owens Valley Paiute-Shoshone Band· of Indians, the California State HistoriC 
Preservation Officer arid the Advisory Council on Historic Preservation. 
The Owens Valley Paiute-Shoshone Band of Indians will be affol'ded 30 
working d~ to comment and the california State Historic Preservation 
Officer will be afforded 30 working days to cOl1llllent. these times to run 
concurrently. 11 the <:.ilifornia Sta.te Histonc Preservation Officer, 
the Advisory Council on Historic Preservation and the Navy cannot agree 
on.actions which would adequately mitigate these effects, the Navy
will request consultation with tile Advisory Council in accordance with 
Title 36 of the Code of Federal Regulations, Chapter VIII, prior to 
undertaking any actiqns which could reasonably be presumed to result in 
a further detrimental change In the Springs' activities. 

} 
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. Hot springs such ~s Coso which are located on geologically 
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 determ~ned that the affe~ed historical or 
cultural property is eligible for inclusion in the National Register of 
Historic Places primarily because it may ·be· likely to yield information 
important In prehistory or history, and does..a=: meet .... S r"the criteria 
as detailed in Part I of the "Guidelines for Making '~dverse Eff.ect' and 
'No Adverse Effect' Determinations for Archeological Resources in Accord
ance with 36 CFT Part 800", the Commander, Naval Weapons Center, will 
ensure "that the ~qntractor institutes a data recovery program in consulta
tion with the California Sta:te H.htoric P.reservation Offi.cer, in accordance 
with Part II of the Cou.ncil' s "Guidelines tor Making, 'Adverse Effect' and 
'Ho Adverse Effect" Determinations for Archaeological Resources in Acc;"ord~ 
ance with 36 CFR Part 800". without affording' the Council further opportu
nity "1;0 'revi ew and comment. , . . . ' 

(2) If ~t is determined that the affected historic or . 
cultural property is eligib1e for inclus50n in the National Register of 
Historic Places primarily for any other reason, the Commander, Haval ' 
Weapons Center after determining the effect ot the action on the property 
will obtain the comments of the California State Historic Preservation 
Officer on a preliminarY, case report. including the following information: 

-A general description of the proposed undertaking 
) ). with explanatory material., " t , ' "' 

, . -A description of the properties tncluded in or 
eligible for inclusion in the.National Register of Historic Places affected 
by the undertaking, identifying the ,significant features of the properties. 

-An evaluation of the effect of the undertaking upon
the properties includad in or eligible for tnclusion in the National 
Register of Historic Places. 

-A discussion of measures taken in conside~ing the 
unde~taking's effect on the properties included in or eligible ,for "inclu
sion In the National Register of Historic Places, inclUding an indication 
of the support or opposition of units of government,' as we)l as public 
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,
 
will be forwarded by the Commander, Naval Weapons Center to the Advisory
 
Council on Historic Preservation. for comment as required by the "Proce
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dures for the Protection of Historic and Cultural Properties" (36 CFR
 
800). ,In the interim no action will be approved by the' Navy that could
 
result in an adverse effect on the subject cultural property.
 

d. In emergency situations, where the procedure outlined in 
"a" above does not apply, when the time to undertake adequate mitigation 
is short, where failure to act in a short time would result in project 
construction delays, and an agreement on an emergency mitigation plan has 
been reached by the Commander. Naval Weapons Center and the California' 
State Historic Preservation' Officer, the Commander, Naval Weapons Center 
will forward the,preliminary case report with the proposed mitigation 
plan to the Advisory Council on Historic Preservation requesting an 
expeditious review and comment. Within 10 working days of receipt of 
such documentation the Executive 'Oirector will notify the Commander, 
Naval Weapons Center, that the'proposed mitigation is sufficient and he 
is preparing the required Memorandum of Agreement, or that he notes an 
Objection: If an objection is noted the Executive Oirector will work 
with the Commander, Naval Weapons Center and the California State Historic' 
Preservation Officer in an attempt to satisfy his concerns, or ~equest 
that the Chairman schedule a special meeting of the Council to consider 
the matter. If the Executive Director object$, until the objection is 
resolved. no action wil1 be approved by the Commander Naval Weapons
Center that· could result in an adverse effect on the SUbject historic or
cultural property. 

7. The' Commander, Haval Weapons Center, will within S working days
bring to the attention 01' the California State Historic Preservation 
Office and the Owens Valley Paiute-Shoshone Band of Indians any cultural 
pr~perty di~covered as a result of any action relating t9 the geothermal 
development program. The Commander, Kaval Weapons Center, in coordinatio~, 
with the California State Historic Preservation Officer will protect and 
evaluate such discoveries and will determine within 5 working days what 
action will be taken with respect to such discoveries, inclUding protec
tion as provided for in Section 106 01 the Rational Historic Preservation 

,Act of 1966 and other relevant statutes. 

8. Reports of progress at each developmental phase of the geothermal 
program, and a final program report on the results of all cultural property
operations will be ~istributed by the Commander, Haval W~apons Center, to 
the California State Historic Preservation Officer, and to the Owens 
Valley Band 'of ,Paiute-Shoshone Indians. Report standards will be of 
.appropriate professional quality. 

9. Artifacts and other CUltural materials recovered from Naval
 
Weapons' Center lands will, after analysis, be curated in accordance with
 
profess10na1 practic~s and stored at a repository designated by the
 
Smithsonian Institut10n. . . 

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 is completed, the Commander, Naval Weapons Center and 
the California State Historic Preservation Officer will review the program
established by the Agreement and SUbmit to the Council an assessment of 

i 
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the pr.ogam operation. with copies of the tiered review reports prepared 
by the contractor. Unless modified. this Agreement will continue in 
effect. 

.. . 
11. Should any party to tht. Agreement desire to amend or alter the 

provisions herein, all parties agree' to make an effo,'t to negotiate an 
acceptable ,amendment or alteration within thirty (30) days aftar'written 
notification. In the event a mutually acceptable resolution canno~ be 

:	 reached by the signa~ories within thirty (30) days, the consultation process 
provided by Title 36 of the Code of Federal RegUlations. Chapter VIII, 
Part 800. shall'be initiated by the Naval Weapons Center. 

. 12. This Memorandum of Agreement is executed in three (3) original 
copies, each of which contains the' official text. 

VY.\.'~, .._......1.. .
 

HISTORIC PRESERVATION' OFFICER •.
 
: ... 

. . . , 

NOV 51979·) oaTi·s 1979 

DATE DATE 

~ •• •.• ! I .'t; . 
". 

. . 
CHAIRfolAH, ABVISORY ',COURCIL ,ON 
HISTORIC PRESERVATION I' 

.. " 

DATE 

.. 
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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: 

6840/288O(P) 
CACA-046289 
CA-650.25 

Memorandum 

To: Field Supervisor, Ventura Field Office, U.S. Fish and Wildlife Service 

From: Field Manager, Ridgecrest Field Ot'fice, 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 (1 994). This project is not in critical habitat. After hrther 
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 intluence 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 follow: 

(I)A description of the action to be considered - [EIR] 
(2) A description of the specific area that may be affected by the action - [Page 3.4-1 through 3.4-441 

(3) A description of any listed species or critical habitat that may be affected by the action - [Page 2.4-6 
through 2.4- 161 

(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 3.4-381; 



Ray Bransfield of your staff has informed the County of Inyo has provided you a copy of the draft 
environmental impact report (402.14(c)(5')jand that no further information is needed to satisfy 50 CFR 
402.14(~)(6). 

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

Attachments: 
Coso ELR Bio Sections 

cc: 
Endangered Species Coordinator, California State Office (wlo encl.) 
Larry LaPrC, Endangered Species Coordinator, California Desert District Office (w/o encl.) 
Environmental Planning & Management Department, NAWS (wlo encl.) 
Chris Ellis (wlo encl.) 
Cnlleen Rrnck (wln encl.) 
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(	 .5 ~ CO'n4U~t. of.. -o.9:eline 4Qb:l a.t=~l sit Lon a-M DOnitorl1\1Si 9t"O!ieac.. 
6. ~tabli~hLTlen~ of Ii flJMi.n.g maeh&nLSI:Il:. 

It.	 is: 'bllu'Qnd. t.'tIat ~i&fl.ifieant. .~vot"$e aeQlO'&i.eal pr9SIit.Iro h bro1.l!ht. to 
bear Qfl t.be ~~ 'PClpV:h.tiotl b1 tno pnailEflCQ of t=atU. Afl4 burt"olil. 't'b.es::e 
ani:nal.s c.~h wi.t.h tho !!GS' for" scarell foad INP'fIlhs a:n4 --.y d.e».t.rl:ll1 twiSi 
h.ilbi~l. t.h["QLl!h t.l"a:mpli~. 

ThIll primary llSp6et of thO &.l:'aZWA UA1.t.ati.otl rll,uireg the cOf\..Itl:'Uc't.ion o( 
a fOraJl:iO$ eKe; losut"6 Con.B l!I:tln.& of a f i.VQ-.I:trand ba"tbotod win fade;. 
e)«:lu~L.ng bBr'DiVONa frl)1D; .t.3 ,SGO llC,t'"6S of land .s .b.OtII1 in Fls,ura L Th~ 

fe.tl<;e Ilti.U be <::;onItNeUd. and. e~lElt..." b.bt..~ J'u.t\.o t. liBr; &l\4 llovC!Qbel: 
JO, UU~ Tho fcu:_ Ah&U be ma.lntained t.hr-ou.e:;bout thtl aet.iva Ufe of t.ne 
190that1fl.&l Ua14. Eff e.et.iv&ruu u 0 t tn.. .xeloil1Jt"o ..Ul b6 ..valuated. dur-ift$. 
~tuI 19lJO-91. B,nlz;Ln& ga.Iion by bums of t,ha 1lIl)fti.t.orlna phn. 

Allio lila part o( this ;r..i,ti.$AU.014 el..-nt, t.he feral "'.I1:-ro D.IiilnaJ,ament. 
P['OZl:"IM W'Lll c:o~t.Lnnllo OQ tho IIA.WFliCIUl and tb.e JluC't"OlUI.l:Il.n! aut unc!SL On& 
obje.~tllJe of t'hi8 *Q.ULnii !lllULa$a18nt. pf'-9Kram 18 t.o I"MrIove ill e¥Ot.l= 
ul\&.;.lat.. f C'OIlI tlw Ga~ ~ 4Qv.lOpC.DAt. ..~. 

!'Urt.hcr-, & w..to. 5OU1:'C,1:I :st\AU be pC'()vide:4 to. Coat-t.le Ot1t8i~B t.he 
o:xeLojlLtl:"e. 'tba d.t. of t~ .Oltft.e. .hal! be dotOtminacl by the But in. 
cona~ltation wlt.h tho s~~ln& .llat.t~e. 

.": .~ .' ,. "'H: ; ~ 1•••• 't =.'I.IL 
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•	 i.n all p6ulbla l.fI.8t.aEl..e05l, 41at.ut'b«j at'e.a..a .nll b6 reel..a~ ..~ ~. 
ell;["H6st. pos.ible tbaB. 

•	 e,or" any z:i\leQ tbOt.ho~l -..=.t.lvlt.,. a minimum UI4Wlt of 5lut"t.ea ilt"'ell 
wil.l \HI d:hwt'be4. 

•	 a1 L ~urh~e 4iatLll"bat\c.o "'i II b6 ..t.lID.i. t.~ t.o .pp~ve4 .«_:lii. 

a.	 ~in\ai~in& si~. An~ numbQr of ~ll p~~s. 

b.	 utllizinK wuLtipl~ W*tls ~r p~~ Vhec.va~ f.~sible~ 

e.	 u£ing, _xiat.ifl& a..=.~fjSS raB.d.s W8r~V'Or- 96ul'ble. 
4. tfllni=iCinz: t.h.c wid:t..b and len&t.b o£ new 'to...41:. 
~. ~e-c.ot'lt01Jri.z1g; all pi.les, pi.ts. sump.5l~ and ot.her d.igturbed. area. a.g 

III'O~ U poaaiblf), aftcl:" l,t. i..s 4l!rc..~n8d. t.hAI)'" ...~. flO lOl1$or n004001.11.. r:'8lM!u.a.tillJ, dI lJlt,Ut'lUI4. oitt"eu 1JI::med.lat.aly .fter 1::e-9!1at.lon. 0 f IliUrt'a.c.c 
dut.urbiD& op~4ttLon.s.-

~- In.vins rnoekAt.s: of nati'U ~s:&Ution in plac=a -.11.ecever- pQ!laibl. to 
1\.a1j;'t.en nI-as:t.ablls\'arlent. of natiJ.'e1 flot'&. 

bo_ S1toc.l<:pilin$: ~e top 2- t.o ,- of top/iJoil t"~v8d tl."'QD. cJ)ru;t.Nc.t.lou 
si.bs. 'thi!il toplioil ahalL "re4i.s:t.ributed DVM" acaas thAt. ar-o.

(	 ~in& ceve&etat04. 
~ut and fill stopes shall b~ .t 1~a9t 2:1 f nAt ~t~~.~ unlQs~ ·- app't'OV'ed in wri,.t in& by t.1a aut.hol:'h::ad of! ic:..r. 

It. ig 'D81lav~ that. habit.a.t. for Hoha'n &r'OUDd !I~il:'reh ~..n. be. bat.h 
COl\SA1."V84 IUl.lI: en.hQ.Dce4 by UAina SOtlJ,a hid)" ai.D:lpLe Pr"8C.tiI::B~ 4ur1n.s. 
.!'Url .B.c... 4iat.'1;n~'bAl1~e ac.t.lvi t le.. V...t.at.lo~ f t"(Mm eon.at NCt.:i.o-n. .It.eg M\A1 
ddU. P.a.4.s ahOul4: bo t.l:U'bblld.. et'\lBha4. And ..toeltpillt4 iJl ~NviO"lJ::ly 

dlstu~~. FV~~. l~ .bou14 be pla~ad so as not t.o obst~~t t.he 
n.a.tu.t"'al 4rain.aae. ~~h. -n-..a ~l"'LI~n f1Uo. pL"'aV'ide .44811 ~Ovo(' fot" 
aIAll r8p~il.. Ln.aaet.'iI. an4 mammab ~ch lUi the. I!GS.& 

m ... -..=.tJ..Orul W6CQ. pnvlOllsly cef4llC"'t'ed t.l:lI •• ".sd-v. t.el'lni,que9 or hal)i.u~ 

IlI&wt.en,Qftf:.a ~eduNS. It l.a not:. knOwn that theJia pt"oCCt4U.ru will 
l1l~et1y ben.fit t:bI!Il IICS. but It. i. KElnll~Ut ..&~ed tout ltCS will ",l::e;t"\.IA 
~ ben4fll$ a. wLl~ all o~hor ~l~llfe. In £0•• 1~.ta~.8. the aeti,Qn$ 

l 
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de.t!ct'i.bo<I below N.ve Qt.l1ar and liar')' 8D.vlronmenu.l 'DeMflt.B out.Bide: of tbluu. for:( 
wildl U 8; Ie.s,-. 10vere4 Bp&4PCI llmi toll Z.~Ul m&&D 1... &1rtl6t"U.8 d~t.. 

c.	 Spilled Usiu of IS IDph !lball ,. o.hlHt'Vad. on all .ec.0n411rY I:'IIlIl8,O ~1IiO 

wi t.l\1.o tba a::Ji:BA. Tl\l.IiI vU L l:"'6d.ue. tho l1kaUb0.04 ot t"Oa4k1 U •• 
b.	 Open r,B!lef"Veo 8UItlPa an4 l:IIJ4 ~it.a 8l\sl..l. m!I. K uud. tot:" c.ontainllllBn.t. of 

de lUin& art4 P'Othal'&&l f lu.i.dA <luti'6&: 41:' i.1lina 096t"llt. i.aM ~ W'tto l.l 
t.8:8t.in&. a.Qd e:me~c.)' !illl:.uat.i..otw. tmleiOs S'Pe.e::.ifl~.Uy aut.hol:'ize4 by 
Bt..tr And llAV\IP!rCDI'. 

e;.	 Si..4e liI'lOpM of fluid SUIIIpJi Or piu .h.a.U lao6 \traded: to a 2:1. roat.io t.o 
allCtW l.rM.tet" 1i1t:eliba4d of f:&~ fot" viJ.4llft: th8t. DaY fall into 
t,h. pita. 

4.	 ill t.l"'Uh , oquipll:lCflt.. and. 411a~t.. aNU ba ~~Ird ~ Pr:"~CI'f'1.Y 

lo~h.~se.4 of as ~OOQ e.s pOBs:i~18. 

e.	 Ha.z~Q\ls: t4Jil te. .!Jb.B 11 be plaelltd in ~C"Qll#'ed eont.a. i.a.et's and. d i!l:pond 
of at Autbot"i.lte4 !litell ouui40 of the iltA.~Ea'. 

In. ONCI:" t.o a.s ••"s t.he ef!eet.i.ven.e9's 01. thi:SI' lIit.i.A&t.l.on 91.a.n.. a ballla!in4 
~.:lt.	 8~quisition .n4 ~itodn.& Pr'OCt"".m. ..,iU b4 conduc.ted. Details of 
t."hiiO	 pr-o&It'.ll.lIl a~e: conUinltd in Appendbc A, -Scqpa of ~1t'1r:. Suelin.6 anll: 
MDntto~in& Study of PTopo~c~ COSQ G~azins ~lD~u~. Cg.g ¥ncwu c.ol~l 

KesQUt"ce Arcll. - by rhUi,p and. Bilrbu"a. Leitner (llRre;h 12 t liB8, ..II ~iIiQI:I:). 

B.iIrose1inllil' d,.;\.t& will 'be ae.tuiNl4 in t;alen4liil;t' )"QRr'SI 198ft and 1~B~.( ~ni.tortb& v111 e4nt.1nuc tlu:ool!!lh t.h~ ~I:" 201l1). 

l\ILK llnd JlA.VWPHCEII. in eon.Juneti.on wLt,h t.hO CD~C an.4 othli!r' invit.eCl p..il.r-t.iea I 

..hall ~iCl'1o' t.ho haEeLine an4 lDOtILtot"l.ns data an a pcC"lQQie bui.s (t.o be 

...t.a.b 1uMd by mutu.al IlK~I\'(.) I SUI:. JL\VWPIIC E:II. and CDI'C ....ill d:eter:ui.nll' 
j. f t.he raitiptlon 1Ma,RuL"6S haVs ~. exc,eed.e4. Or: fall81\ iOMet. of t.bA!! ~Cllil 

an4 o'oj~eU..vfj!!l af thh 1?'h.n- 't'h.e9g, ~ia~ aball .Lilo pr~dLLc.. 

t"oeO'CSllet\dat.iaNii tot" ~l.fl~atlon. of t.b:_ plan.. a£I 1UllC:li!I~au'y. tQ inere.liiuu! 
t.he li1l:clit'l~d. of at.t.aini.na, t.he. &Gal and otljllC.tiWlS_ 

AlUrn4t.ivo m.l.t.qlllt.lon dAy J.n.e;lude, trut. U: not. liJai~a4 t.l>1 _xpansion. of 
ths ZJ:"ul~ u::closuN, a!f·du babL~t. 1.mpr6VlidMlt. m4 rehabi.lUatlO1lo of 
4ht.urbed araall or at.'not" ac.cephble KCS. m.asu"" cMtt.lnui.ns for t.ll. ter.=:l 
or t.h.- ~t.. of t'hlto projec.t.. !be final d.hpo.it~ of U2p1l;t;t.!iJ <iilt ~ 

s.ivon .it;e will. bo &d:Clt"d.ed. in ttw ph:n. of abandonment and; n\c=1....tl4n 
fLl64 by t.ho developers for t.hat. _ita. 

,. '!stAbUal;!sMmt of II. fun.d.tns L!8ehlnL!lIIIlo 

Ceot~l d .....IQ9o"' vlu.eh "aU. t.D 1>&l:'ti.eip.te 1n t.hlg mlticat.ion 
p.:c:.1l:as••ha.l.1. partlelp.~ i.D tundln.r;: t"",o lIoha1u. a:1."'Om\.4 .q,'UJ.I:'",l m.i.t.i.fr;&t.laD 
kCrinJc. Ca1.U'Ot'ftU I:D.~ cG"lIlP_V &b4 c;nJ,,.. ~1Le J'Dt.nl. V-,wre .,..11 fund 
t.he .mt.tE". co_to of tha tDitl«,Qtlon bank~ calUornh t!:non1' Clrmpa.n.y. 6t. ll. 

, ')~., II	 ., .• t' ~" .. \ . I" I J~r,J1	 , ,. 
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.hAll aa'it6 provhlone t.o .ilOtt' otlt6r' 4ewoloparllili to cant.t"l'Duto t.O to"'. ~ on • 2m( 1"11til: 'baa h baa64 on t.h&lt" ~t'SII&.. of d l&'tut'b&nu, • 1:'ba amoua.t. eon.tri.buUil4 .haLl ~B 
~ffleiAnt to Cl)vae uL t:c..t..a a$Q4Cillt.a4 v:l.tb ~bA mlU£,Iot.1.on 4a«t"l~ in tb.1.s 
,t.-n.. Sp.eifleal.lJ'1 t...... ait.l$lIt.lon b8.ok .ball 11>6 u.lloll to: 

11_ !un.d t.ho. ~Attl6 md but'l:o .x.tl.Ll!!tlon elQ:lD8ftt.
 
'D. fund. t.he basellne 4AU. a.c:1I{\I:l.U.lon liIAd 1llIl~it.od.nli alawmt..
 

The foUowint. {a.cton will hIiiIl eonside:l:'p.d by the HAVWPllIce:II, aUf. Iin~ CDfG: in. 
det.em..inins t.he efhc.tivQneu a{ tn. CoII'O Mobave Crow'I,d Sq,ull"t"el ~t.t.Lp.t.Lon i'lan~ 

1.. no .U'aet.i.va-n.ess: Clf the uel..OQUu 1Ii.ll ba IItVdulloted 4udns t.he 199G-19911. 
&nt..f;in.~ sea.:.on (e:ee-~ \:&t ~t.. of en,z: ir\C: ~s$Ut:'e, Fina). Stu4)' Dill »:1B,n) _ 

2. tn 3Qpt~e1;" 1,}93 f t.he chief ~iQ11t.ut fot' tbe ~(\lt.O("ins. stlJd,. win I'f:'B,s.1Irrt1:. 

~fiiults ot l\Gi$ t.C'8ppin.& eotldllet.ed. bElUroO'l1 198a lU'I4. 19()] to t"'I'.pu:tettt.at.iv~ of Rr....M. 
lIAV\JPlICU. iiDld. COfC. nu,.!iI 'P«sent.;&Lion rill l.nc;Lu:d. calcuL&t:lonQ of t.'cI1i 'I:'~lat.lV'e 

IilobYl\dam:~ atld/ot" PoP\I La~ion densi..~i.~ 6f 1«0& on t." fQllJJ:" sW4y $i.te1i, eolllput.44 
4$ln& u_ i_lOt. t.hre4" d.Ht'e:ceflt. t.ec.MicAlly reC6&n.i..z:a4 !Dl!!t.hl)dolasias. ThQ chid 
£ci.ent.i..s.c. will incl.U4ll; hi'S: ~dat.il:ffi .5 to ~~e 1ll.l:l:5t &SJPt'OpdAh met.ho~(g) ~ 

u.n in ax:pC'~s:in& t.b.e atKm<:lcnca of !lGS on the gtU:~1 sit..... TtuJ 1l8,enc.iu ,,-Ul then 
1l&t"e8' "P0n ..nc. adopt. otI.~ crt moN ~t.1wd. of d:.-t.et:"llli.nln& Itl;;:s: ...bu,ndani=.e. 

]. The. ba.S'ili ~ blljau lill\4$ rlt.'ni.n t.blll Clao &riiZing e::«.lQ,nu:·~ ar~ ~on.si41ii1lt"e~ 

(	 caflable; of p~odut=.ins ~l!IIw("abl. inct"Gault i.n eA",yins eapac1.t.y fOT: t.be MG$, liS 

t.lwliB. iiJot"'e.<lS appe:il"," t.o H fsvo~ b1 t.be $'paci~~ an~ to t'Deoi.~ the Ulil,jot'it.y oE 
c:.at.t.Le U;..~. 'Fitut'e 2 .haoq; b:iurin U'rdi b&j&~a .«-u Within t.h~ Coso ~t'u1l1g 

.~lor;uN. ne.~e 3.t'eIl»: a~ l:sleul.ted. to tDtal 1i. ~C18 ac.t'fJs. 

•. "I"otal 4 i.nu t"b.4 :ae("eiil;le vil L be ~aleulata-d on. l1.l1 anD\Ial ~"::Ii i... by ~anliO 0 f the. 
,rolm4-vet"iflc4 ~~t~t=.. 4ililt.u'C"wnl;e 4AU pr'Ovid.liild by Q.IiiIcb d.ave-lopee. an~ 

51pgt.-chec.'Il:lt4 by t.he SlSel1ciu. 

s. !'he: ~l!C.oYaN of YQI,et.a.tiol\ wit-hin tha ax.clO!N'C"1I wiH b. 'mBa1lU("e'" {IfJl:' t.b. 
&!;sc.ciptlon in tt'!e Pi-nal St.u4r fled,n. n.a quality of t.he '5Ih.cub COVeL'" ....iLl 'Doe 
4C!1h"nad, ag: ....11 a.c tbo t1pec.10ll1 C-OlZlPGlllt.LDR 1In4 tot.at st.an4.i~ '=-~9 Qf t.'tLe 
J1Ih"b,,;i~.aufil: 1II'J1IT:. 

I!I. hvc$&u.t..ion pu.n. will be 4oveloped. An4 i.rDpl~nt.~ .n4 wHt ;'ne\.\.l~e 

ll:lQni..to("1.D.t. .no; fotlow-up to US68S ttle. wec~•• In ('ClId..lmln$ di.tut"b~ llil'f'l.dA. 

In trw, yeAr" 2000~ I:.ba llAVW'PlfCEY. ~Ul~ .M.. CD'lC wi.ll. I-ndivi..dlLQl.ty and. ~ol1.cti~ly 

erYlloluat.& t.he ['4.~l..bI of the basaUna 4.ta Ae'[U.hLt.lcrn. ad monh.oT:lnl pl:'o!,NJIl vitnl.n 
lhb c;ont.ex:t af t~ al-. bd/K"a ment.lot\lDd. a'Dova to datBrmi:tua t.ho eHect.iVCllr\B:I. of 
th_ Mit.1s..t.ion i'1U\. Co~bti.Qn.S vtl.l then be derived. bet.""hft. 1IlllS p~1.t.LOI\ 

t.Nl'Il1a. ha'oi,tat iVr::'OVeIMl\t. and. QAbltat. 10.. usulUnll lfI("oal a~t\"l.~! 
[)pac'";uLon.. 't'tIa.... c,gC'C'WLet..i.On8 wlll .Il4"Ol....... ~.nel88 to 4at.r'IIl1n. If tld:41.l:.lQll'jlll
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( mit.ltat.lQD. 1Il11 btl roquir-ed tog o!t'g.t. a4VS'C."'liUill lllPll;~t.a 1Imd: to UIN'C8 1\0 1\at lo•• to 
t.h6 MGS. t.rJtlblUl~t. of Iltt"i.et tOnlLJ,1.aa for juaalns. t.ha 1rUC~:N of tbe 
1!l~l'.tl.OQ PUn La. a4vatlJ:o of .. JDG'("I!lI c:ompl.t.6 lI"d,b of tt.1I.1~ an4 manltoL"'l.r:q, dat..
bow in 1'udl4. h !1Dt. juat.i.U.~l':L A pt"el.l.m1naq valu& of app~w:l..lIr.a.t.aJ.J' 13'10. j 

im:n:... ~f HC.S on gtudy ..lbta 1\8£ ~en id:t:I1t.1f 1.e4 u .. t.l.l:"let. to .......,t\6 tu 
S'Ue~8S. ot t.ho 1ll1.t.iK.liIUo:n ph1\. i.E tM etl.t1.C"'O prvje-c.t.Bd. trUlt'fac:.. d.iet.1Jrb&nee DC.~~•• 
Ttlb value u nlbj~t. to ~vislon. by mtlWal. &.S;t'6MM11t. of 'lUI. W<\WPlfC:rM f IiIn4 Ct)P<: 
.-hen fUrt.MC' ba.u.U.ne 4ata ~ avaihble. At. 8Uch tlA& as lnQN an81yEe4 4at.a. 
are .~.iu.bla. rapreaenutivell at t.~e 1=.br1te &fot'eda:Ilt.lotl.ed IloKBnChc- vt.11 r",v.ill\l.8.t.s 
~h. ~eeess c:ri~.~i. and ~ ~evl~lons as ~pcopria~8. 

foLl.owin& i...... de~o=.dptiOll o( t."'e. c.ajor t"Cllu and; nlapQt=ibHit.is:t: of Lhe. by 
plQ~~~ in tha imple=ent.tion ~( ~his =itig&tion plIn. 

L l:eot'nll1!~l Devel0S!1[S'~ Tht'S inc.lud., llaY)' c:otI.t.nelorg ~~ all BUf ly.1:1t 
holdltL~ aM r)pElratoE"s withJ.n th., Coso ~U~ AU PU5ent. ~ futut"e 4eveLop~n 

&haLl ~it.\'\el[' pl!II\"t.ieipl!to ;'n t.hb mi.t.l..gat1cm. 9tan Ot" 4.evetop <iilltllillnLat.ivq; mlti.pt.i.on 
&e'as:l.l'C~::; o.~~ept.iil;'bb t.o R[Jt atLd t!l.A.WPH'caJ anll coneu'C't"e4 in by CDP'C. 

t;.eot.ban:aal dcU'alop4It".s: wbic.'rI. ast'e.e to 'POlt"tie;ipiltc i..tl this: Ullt1&llUon POIo;:'ltill&* dlall 
cotl~l;"ibuh II p~ ~ta a,ount to ~~ MobAVto &l:'ouru1 1:qu.:i.t"'t"eJ. mit.lpUon 'DatUC.. 
St.:artirt$. iD. 198i ~ ~a~h pAt"t.Ldv:ant. In thiS' lJIiHsat.i.an 'Paew.az,e Bb.a.l.l maint..:ain £.J:"'Q.YM 
Vt:t"i.ti.~d t"eC;ONt: Qf sut"hc.e l1i"tlJr'batlc.Q a~t'O:B.KQ and l['~o'Ct. thos:e. to SUI at\.d. 
!f~WPliCEtl annuaLly on o~ bcfoE'Q. J'.mlat'Y 31.

( 
2. ChinQ. U"a tlliV1ll 'IolUPQf'dl cMthr. lU.VWPHCEJI is the uLt:i.mate t'Q$ponsible "&e1"ley 
for: all tD.Qt.tet":!l r-olQt.~ t.o su~hce US6 on H'AVWPB:CIII' landiSl. an4 1.:& the i!>1.I'bsur-f.aee 

1Da1'LQ&4.E" fo~ the 'Y1lV)" foe tit.le; L.andli' withi.n thO ~~ b s:ueb, RA.V\l'?~DI i=
eo:mni.lt84 to liuiI'!Ii.rc ..lid 4e.velopmemt of IbOt.hel:"!lllll t'e~oul'CO$ on WAVVPblCi;Y 1.md" 
prOlJl4od 'it c.~ be (I~~ in .. unne~ t.hat. b c.o=>at.iblQ wi.Ul the GJ.1lt.ar,)' ~s!liGn of' 
UAV\IiE'!IIC:~. WAVWPIICI!!I iA .also el;Jl!Ditt.ed. t.o MtI>U'dns t.hat t.ho Dit.ipt,1.Qn phn i.s 
.~ut.e4 .,.;"t.hin tb.e al.....&5 of liIi\VI.I?1I<:2Jf poonUttlnl aut.hOrolty, Imd. t.l'iLL l::.cmtinue itlii 
fe.~81 equine IUne$eaK'l.t. at. Coso l:CRA. 

J. Bu'['"'e-W of l.arnd; l!!tUIZ,M!IJ!I1lt.. P'tl~t. t.o toM ~utho["i.t.y af Publi,.e. r.a.n.CI Ot"deL"' 5942 
(Kay la, 1981) ..hi~h Vr-ovidl.s: fo~ leuins of Ulnail! l&ncs.8 vI-thin t.he C'tI.ln& \.Ak:P!; 
Koval. weapo;\S Can.~ fOr" laot.he'CD4l rel:ourl:.. d.V'Ell~t 1d14. t,hllo r"~At.ed 'I!erGIOtAn4um 
of UAd6t"5t.andlns bBt.""oon B1.lf. an4. 'lAVWE'lfC!3. ~[lf ..... gl:"Mtt04 eert.Ain I:'tf:,ht.. to 
ad.mini.t.er Ped.ul 14.1.S1es Ol\ a partloc of t.ba COIIO l'GilA. i.8 1,,,,. s:or, tlU4: hall 
t'efiPOMlbi.lit,. foC' UWJD.As.i.ns. .11 surfGee. and. ~~E\,Id.=e aet.ivJ..Ues: Qn iu loaslla 
Within IWP['Oyd 1lt"CU of operat.i.OQ.iI ljIO tons aQ C'tJ.t;h ae.tivi~.i..fi1 ~Q D.o't. in.te~llllt"e 

wit.h t.he ?ricaaq ;aisaion of th6 UVWP1lICB)l. SLM i.. al80 responsibla (or on.url.ras. 
that an of lUI hllllllill" &4h.at\BI tl) t.liltormA .&n4 c.on.4!Hons of their" l.u.~!I. and .,1Q.n.g at 
(I?e'l:'"ati.on d6["i,v!Mf thflr'~Ct"'O'lD. With 1lIJ.V1i'PllCElll. 9Ltl jolntly approve. Ul.vi.l:'Cl~nt.Jll 

II.nJJL,..... of P1:"OW'1Q!l4rd .c.tlDonA lOll la",13 IIfit.hin t.hei~ ?U'('V i.ew . tt\. 8t..a( Iiilo"r..... tog 

~ • , .; j ~: ::,~ 



to, }"J!ltiE !:::l/24 

., 

PII'U 7. 

(	 U1clU4a th111 IIliUpUall p1.aa. lA aU lUIn:a..Lu It laaa.ae wit.b.1n U. eolilO J:I:8.I. an4 to 
r6qU1.~ dovelo9G'fa to ~ t.o lu ~ t.h'("Otll11. tho 1l.ra af t.he ~t;.llwt'lQal 
O'Ferat..l.otuI . !.n t.bo "_to e..u.la a("lll f ot1nlt 1.n t.b.o ~lc..aut:'e aua ~ 9lJ!l filU II QV6UerA j 
tb.&lr- r«DIIOVliIl wltb.i.o. 10 d..U'9. 

.. • Calif9tDi. Dop.attment. g,{" trigh &n4 c:.&mP.. C'f)ro.i.A tobe .tate t.L"UBtae llo&eflJ:.Y 
~qcn.sibb for t\1a pro~eti.c.n an4 !ll.BX'.&15.e-nt. ~t tJ:tJ6 _tat.e- .. tl.iidl and. vl14l.lfe.. 
inc l.w:li~ ~ut.e~ ll.$te.d rll.~. ttu-&a.t4tl6d and: et114aD&ere4 liPe.ehs. 

'T1\fJ BUf. VA~BV aDd: COpe; will (1) II.Ul\IL& lly 'rIlVtAw tho 't'BNlU ol t$B mon.u'ar:l.ng 
stu4,y'. COl;) revi.... the scre8$e5 ."f 4i~turbe4 14.nih BJO KUbuU.tt.ed ~y ttl.6 4oveLopus. 
(3) -review the nl(;(;.oss of the S1Ut.l8,ation P~OSt"'ttQI en6 raviw the 't'1!lV8'SlIt.4t.lon 
_tf'ol:"t$. Dur>i'(\l1!!: .tanuJl","1' 1.91jl ~ att.ot" tbr8. ~at:"S of c:4.t.tl~ iRta=luoiotl. t~ IiI~ei..lIts 

$lhall. 'lflAet too avalul1.tAj: t.hAt .rleot. t.o which t'n. miHlat.ion. !Qal ba$ b.E1\ f!L*t. and. to 
(Iet.e~ine t.bc CUL"'r'ant. ValU.B pt the lID.1tl&a.t..ion 'P'C"O'&r-aa~ I.f by ~ )'1Iar 20-06. U\Q' 
IDDnl..t¢t"it'lo& gtud.y faUS' to $how Ul.ilt tlul ,ut.i.&a.ti-on proSr.;m ba.a AecOCiPliJlllbec1 it.»: 
~oal. 0(" if t..he a<:r"o.azo. of clistU["Md ~ ex.ceerJs 2..193 u,t'e$ at MI.)' 9oi.nt. in 
t.iDe ~ t.M a&M1<: i.~S" sbaU I1C.velop ;I).UJL'U.8.t.:i.\'" ma&EUAll (I=.., ~8 i...mp l..-nte4 by t.ne 
beOtho~l Op.~~lo~s) that Will 9~wi~~ e~L~t. eompenBation fnr saothor=al 
'Cc~out'c:a de<rel.apm8tlt. ~acU on tha MC5i at tho Coset 4evoelc.pma1'lt ,Q,N&. 

(	 b u ,'-. ~-\.--- ~ f>«te~ 
ttic,J.l1 I. ~tAan Car'l f. /.IIII\.in 

Me. Kan:ll.~[" K&84 t ccotut"Clllll Pt"O&~8Itl ot't'l.ee. 
R1dgeere~L KeaDUr~9 lrea Public "or:"~a De9BL"'tc.Imt. 
BlJI:"Bat1 0 f L.and ttan8~-.cnt. C\'\iDa t.a1ce ll'aval lU..pons Cflnt.e:r 

R:*,&ion.al liarla'fJr'
 
nep&1:'t.m.et\t of Pil1h an.4 GaM
 
St ..~e gf C&lif~ia-ThfJ 9M8ou~e.. A$6nCY
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", SUPLJl.ATIO!l FOil. ~ KIT1<:A1!ON OF It11'AC'rS 

(" 
I 

ai~e~ cope~~r~nc. ~f th~ 19&8 ~~1ga~lo~ plan by tha callforn(a Depar~men~ at 

t r1~o ~d ~~t ,~~ S.G~h*ra~l o~~.tions propos~d by CAli!o~a1~ Energy Comp.ay. 

I 
Vi~~!d the Ch(na Lake K~val U~apoD' Center (NAV~~) pOTtion of th. C6s~ KnDyP 

C¢o~bc~l ~saurc~ Ar~. (IGRA) and far ~raDSm1~~1on line fa~llit~e~ ~~~o~1~t.4 

c:	 ~e ap~ro~c4 ~tig3~1o~ pl.n 1$ desGrl~4 ~s folLowg~ ~ g8ochc~al d.valopC~5 

b~ve ~g~eQd ~o oc~~rtbute ~o a mi~1gation b~~k~ h~n~e~or~h retarr~4 to as 

J 

I 
1, 

l 

• ~ • J - I .' ~ l \j 
- -., 'I •• " j",J, 
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8C~~e!e5 ~O ~~t~~in~ ~df~lo~£l mathod$ ~h1~h ~ill a~h1eve ,n. Obj~L~tV. of(
. 

! 

". 2000. 

(
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t" S.. The £ollov!ng ~o!c. ot. oIN"alt1nj eDl1dH1j)1l~ &ball ~ c)b.&end I 

•• Pd "uu !Sun be m:1a.1mJ.u4 au4 "c.e;t:u to tn.. ~'t"l)jf!CI:' u~• •hilll bID: 
~anf1nea ~~ ~¥ll~lD& tou~~~ co It~. e~tan~ ~ss1bl. ta redY~B ~biE&~ loc5a 
~sti-ng &C;ce.u t~ the p4ds viII be i.lud "l:terevf!;r poss1.bl_; if tIILv U.I::f!Sf> 

~pu~s QU$~ b~ d~~loped, ~bf!Y ,h~l be of tbe ~a1muA width and 16ng~h b.ed~~ 

[ to ~C.~CllIII~Orl:...tt; 8qui~ent: anel D~rU,10tLS. 

b. Stoc~~!l~ bl~d4d ve&eta~1Qu ~d .xc.~alted ~~~rlal~ ~h.lt ~t obslt~uc~ 

I It~e. n.ar::\lr.iLl flou of iJat.er dawn v.ilsl\. ~f5.t:euL5. V'f!;1'4t:alt1.on aG4 of.h~r ulte:r1.:;a.l.s. 
re~ved dur1~8 i~~dl~g Of eo~~tru~t1ou chould be store4 ~A p~cuto~51y 
dis~urb~d ~i~~~ t~ Q~da~ t,6 rednee Lcpa~1t5 co addit~onal h&b1Ea~ and to 
$t&bl11:~ sDl1s by r.d~ng ~rosLon eau$~d by wind ~~ va~f!~. $~o~~~!led

[ v~g.~~t:lo~ ~~d tOy'~~l vill b~ us&d ~o facill~~~~ rev~get~~loa. 

f 
~ •• To reduce tha po~~~~1aL for 6rovQlng ot Hokav~ J.ound $q~i~rels, open 
re5~rY~ ~umps .nd ~ pit5 shall Q~ly ~ u&~d tar con~~1na.n~ af drilling and 

I
 
&~Qthe~~l £1~i4S dQ~1ni d~!l11ng o~crat1G~s &D4 vall ~e&~lng, a~d
 

cOBt.~n~B~ of ~~~rg.~1 £laws~ SLde Ilo~s O~ fluid &u=p~ O~ p1~s viII b~
 

ir.d~~ ~o ~ 1:2 r~t1o ~o allov V21d11le ~o .£~&~e~
 

4~ ~~~ncy~~ pQ~~ible9 ~ck~~$ of oat1v~ Y.fe~a~10q wLll be lett to ~~~~D 

r~-es~abl(~h=.~t of ~&t1ve flo~~. r, 
eA to ~lai~c ~he ?oteut1al f~r rOadkitl$ of HQhave.grg~Dd sq~1rrals. a 
s?~e~ 11~i~ of 25 =?h shall be obse~v~d OQ all ~e~Dn4~ry r~&e rOads wiChln 

( I:b~ XGiA. 

f. All ~rill hole$ will.be ?lugg~d and abaDdane4 a~~o~dlDS ~o Geothermal 
~~ourte~ Ope~at1onal Order ~39 

g. ~l p!les, ?{t$~ sump~ aud o~~~r dL'~ur~d are~s £bAll be r~~o~t6~r~d ~o 

ei~he~ B~~ ~t ~~N~ s~.c~~1~a~'~n5 Q~ &iCe abag4Qn..n~~ acc~~41~g ~o 

1n$~~uc~ions fro~ tb. respDn~ible asen~y (!L~ O~ t~ MAVut~CE~).
J 

I 
h. All d1s~u~b~d ar&&s ~ lonier r~qu1red rot o~~a'1ous 'hall be 
r~y~get&~~ 1~~ia~~ly &f~.~ c~ssatioA o~ o~~a~1oQs~ per ~~ &n4 RAVY?~CES 

ell:tt; t=.t.loQ. 

1. All tra$b t .~~p~.~~ aod W.$~~ shall be re~ved and praparly d1s?05Cd. of 
.s loon AS ~$lble. !azar&BUS ~as~~ (5~Gh as byelraulLc fluidc a~d ~~~n~a5~ 

o~l) mhall be properly con~a1n~rl~~d. aDd d(S90~ed 4f ~t ~utha~l:ed sica~ 

O\lc.SLd~ ~f ~~ ~V\l"NCDJI. 

j. ~y propol&~ .~t1yi~1.g nQ~ prav10ysly ~~~bar1~.4 will pb~ ~ &ltDu~d 
~ichou~ $?clli~ ~pp~~yal f~o~ th4 ~e$po~~1bl••se~~y (5~~ ar ~h. MAV~~SC£S). 

6. neveto~r~ ~ill be ~~pDR£1ble ta~ c~fo~~••en~ of &11 ~t1p~1.~ions thrOu8~ 
~~-cit. ~~tG~~.~.Dt ~r ~e~li.n~. ~lftc~rQ. The naa~ aud ~elaphon~ nQD~.~ of ~h~ 
r.$~Q~slblt; ~~pli&n~. ottl~e~ ~n.ll be p~ovid.4 ~o t~~ ~AVUPSCEN v1~h ~~b~it~~l 

gf 5nndry S~~l~~ .p~lfcatl~n$. 

" -', II.. .- ' ; ~,,\,~ 

l 
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BASELIlIE AIID IlONI'I'ORIllG sruOY OF PRDPOSEO Coso GRAZING ~<:LOSURE 

COSO KNOWN GEOTHL~L RESOURCE AREA 

I 
I 
I 
I 
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I
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Ph1l!p and Barbara Malloch te1tner 

Mar"h 12. U5B 

BA<:r.GROUNO AND JUSTrFICATIOIl 

Early 1'~~ervo1r estlm.::tot"es sug9'este~ "that up to 2500 lnega
wat~s of ele~tr!c g~ne~~~!ng capacl~y ~lght be dev~loped in ~ht 

CosO Knoloom G~ot:hermal Resource 10.1'&3 (KGRP.). A t pr~:s~nt: i! 2.5 
DLegai.ol. t't de I:l onii tra tion \U'l1 t J.5 in opl!"ra t.!cn, and: u y 'to C!:!E 
:neg-awll tt:~ ad~j 'tional ca~a.cit:y iii:- platlned _ Up to 9-4 EI al:r~9 of 
des:ert sc.rub h~b!";a't is cOCllJ::lit:ted to delJ41opmen.t or soon to bt:! 
co~it"ted as part: of projeet~ buil~ or ~n~e~ eonsi~~ra~1on. T~is 

at=lo\:..~t5 to :1.3 ae~lI!:S: per mega~at:t" unde:- pra5ii.n"t e:lg1neer.i~~ 

~~S!5~ and re$~Lvc1r ch.r~L~er~s~1c5; tutur~ dev&]opce~t: ~ay 
r~~i:c a hlSh.~ or low.~ l~nd sur!.ce-to-meg~w&t~ ra~!c~ 

Eiolo~1caJ resou~ce se~~1~s ccn~~eted jn th& CO~o Ka~A 
l~ 1918 Cl~d. 1~7g d.l:lon..trate~ t~t un.leh ot 'l:hr ere2 ~! t"~. t~e 

higheS1: pet.ential for g:eot~a:"lD!ll developfDe:'lo'l:: 9~rports t.he ~e~a~te 
gl"'a~~ $qt.l~=-::"ltl (Sct!r:'C.oph11\J5 r-~h.'Vt!n'!d'S 14 a !i~~<:~es li5"::e~ d:!!' 

t~~ea~t!~.c by the Cnli!a~ni~ De~ar~m~~~ of ~i~~ &r.~ Ga~e (C~~~}_ 
CDFC ~~5 jn~icat~d ~bat loss of Mo~ave ground ~~~1rr~l h&~~~~t is 
an !~s~e o~ s1~1!1~ance and t~: ~i~!gatiQn ~eas~~e~ Qe~t!lo~~~ 

for previou.sly-perml~tp'd preject:5 Are no lcnge: a.c!~"udte. C~~~ 
priority !o~ ~lt1g~tion J~ to CO~~~~5~~e tor los~ ~ohave sre~~~ 
squir~~l habi~at. by ~nhanc!ng remaining habl~.t. sue~ or.-site, 
i~-~~nd m!tigat1on ~Y4 ot course~ be~etlt oth~r ln~ige~OQ~ 

wj!dl~re spe~j.s as well. 

Geothercal r@source dQvelopers eUr~en~]y ac~jv~ in ~h~ 

l:OSCl ~CllU. (Cali fQrn!a Enet'~ eOdpany 4 Ihe. and the Las J,.n.qel~~ 
Dej?artllOent o~ Water a.nd. Pow~r) have aX;>l*'essed tnt ~r~s t. ir. a 
cOl:'.j?rl!!hens.ive b1o]og-ical rescu.rce mJ tJg~t1on prc:;rati i5.d~LeS:51r.• 
tull-f1.1d d~v~!op=~nt i~pac~~ ot cp 1:0 2.~60 ~cres as e5~lmB~~~ 
in th~ 8ureau of Land ~a~~~e~ent t~&~1~g EIS (B~~ 1geO}, 
~~5c~$$ic"s be~we~n the d~velopers and CCFG cCl"c~rn1ng bio~oglcaJ 
r~$O~~C~ ml~igation h~ve hee~ ongoing and a Yari&~y ot CO~?~n5A
~1on al~~rnative5 have ~*n ~~5Ctl5S@d. Meetings in Jenua~y ~n~ 
F~b:"U2:~Y, 1 gee. b~~""'~t!n 1:h.~ 4~U'«lopl!=-S an~ re!iClu.r~.!!! m.ii:iat;.in; 
age~eies (~.S. Navy~ eLM and cnra} c~~~jn&~ed in a~ as:~e~~~~ to 
d~*lop a eo~pren~nsive 5i~lga~1on plan. 

Tb_ cen~ral goal of ~h~ &it!gatlon pro9r~m J$ elj~!na:ion 
ot grll.::d,n~ t:re1lsure 'by dO:l'ulI's~lc ca.tt:le. C~ttl. 1IlI;1IIy B~,"",e:'~II~Y 

Impact t:ha !"lol\ave grQund 1I~"J.i ::-rel 5 d,1 rec~ Iy. by I::C~?l!I t' j="loJ;: .... 1 ~r:. 

~ r: : ' ',' -. .: ;':',~ , I' )~} llJ
't ,~'.J.. 
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( th~= tor 11Djted forage; gr Jndjr~c~ly. by tr.m~11nq 

squirrel bUrrOWS and by r~duc1ng shru~ cOY.~ a5ees£ary tgr 
squirr@l ~her=or~gula~ion ~nd prot~ct1on tro= pr~da~ors. .

The specific goals of ~he HOhaVc qround squjr~.J mlt~gat~o~ 
pl an 1Jll"~; 

1)	 'To IJ!1provl! t:he qua11t:y or T"~'lDair..iDg habit&t: fo:="" t.ne 
I"fohava groumf $quirr~l wit.h1n the' geot:herlU.) c5.e'~':!!t.1o~

cent" area giv'l'n present: khowJ ~dge about" 1ts bll'~j :.tI 

re~.:::..r~=e~t.s : 

'.2.)	 to avalttat.e t:h•• f1@c.t.:.v~~esil of the h2liei'tat: l.:!r.~:-~v~

J:l@n': P::Og:-A~; and 

3)	 To develop jn~or~ation about h8bi~at requ1r~~er.~s th~~ 

'!Cay be us~d t:o more clear.1y d:~fil"'te t:he rela't.ionsr..:.;: 
be~~en ~h~ M~hav~ around s~~irr&l and lives~ock. 

T!'1.!~ scot;le of wo:-k: is d!rect"ed tOft-ard s;at.i:si'acti:on of 't.h.1!" 

second an~ tni~d obje~~1ves. Concur~~~t W~~h devwlop~~n~ cf th!~ 

scope of w~r~, 1~p]eMenting ag~R~..en~5 be~wee~ develo~e~s~ 

~urfa~. a~d rcsoure~ ~a~a;1na agencies _~e bel~g prepn~ed. These 
ag~e~~en~s will 5e~ forth actions req~1re~ ~o a~cJUd~ c~t~1e f~o~ 

th~ =~n.a;ed area~ the ent 1~'i res?on!; i bl ~ for- I!"Jlch acti O~ ~ :~~(	 ~1~e~a~le, a~ cO$~-sha~lng _rr~ng~Qa~~~. 

OeJECT!VES aT !HtS STUDY 

1.	 Doc~er.~ th~ e~lsting baseljn& s~a~U~ o~ ~h~ ~OhBV~ ~~o~~~ 
s~lrr~l ~~d i~s .~v!ron=~nt in ~he Coso ~G~. with ~~r~asi$ 

on it.s pl':ltent:i.1 cO:I:I'i!et:.1 tor~ and tne plaJ\'t pop\1.la'tio~5 of 
q~ea~~st !mpor~ance ~o the Hohav~ ground squirrel. 

2.	 ~on1~or ~he 5~a~uS ot the ~have ~rc~d s~1rrel in ~~e Ceso 
KGRA af~er ~s~ab11sh=ent ot ene Cc~o Grazing Exc}osure l w~th 

~mpha$Js on.~b. Mohave ground squirralfs pO~Rht1al co~~et1

tors an~ th~ plan~ pcpula~1ons on which it dep~~d$, 

STUDY PLAII 

I. S.:::hedul e 

1: n "I:he d.e~a!'t env j, t"o"men~ • plan t i1.!l.e! an 1111 a): r.5O pc ~ ~ e to. 
r.JQQval ot grii!%lno pr@s.s1t~~ lGo llk.ly t.o hI!" .a s10w prO(;&:.i5. 
T~.retor~, ba.~ljn~ and =on1tor~n9 &~u~ie~ lIIU5~ be ccnduc~~d ove!' 
a nu~~er Q: yoars, The propc.*d .Ch.4~~. 1••• fol1ow.~ 

1£Ja9	 Bas~11nl!: Study 
19&9	 la-celio. '$tudy 

Coso Cra~ln~ Exc~osure ~stablish@d in Fa1] I9Sg 
(includes tencln;, eont~ol of ~at~r 4gUTCe~l 

F' '" '"'I't:. ~" , ~ ~;'\I 

l 

mailto:pr@s.s1t
mailto:t:h��f1@c.t.:.v~~esil


19§1 Monl~crin; 9~ndy 

1993 Mo~!~Orlnq study 
l§§S Mon1t~ring s~dy 

2000 ~oni~orln; study (~on~1ngene on cont1nua~1on of the 
gea~hermal projec~} 

B8s~11tle- I!>t~dies lIIU!SI't: be cched:ul~d tet" both 1988 and J:98g 
becau.s;e ot 1) 1:tt~ potetl.'tia,l tor .J.gnltlcB.tlt year-ta-y&dr tluc:
tua~!on in enulron=en~al variahles ~u~h ~B rain:all And p~jm~ry 

produc~1on and resul~8n~ flue~uB~Jons In Mohaue ground ~quJ.rr.l 
population J~vels tram year eo ye3r; ~nd 2) th8 need ~o t~~t and 
valld.~e sampling me~ho~OlQgles beir.g ~allor.d to th15 cpe~l~ic 

51:udy and ~Jte. 

EK'ten~1cn of JDonltorlng 5'tudles: o\:t to 't:lltn Y6ars iiiIlft*:" 
es:ta'cJJshJl:;ant: at tl\l:! eXl::loSl.1T8: is n~~es.s:ary in order t.o 1] 
docume"~ chang@s in sh~~b parameters (d@~ert 5~~uh~ ~rcw &lowly 
B~d at least: a c!~cade of el~psed: t:lli11e C:8n I)t= required tD show 
&1sn~j~An't chanqes); and 1) eva1uate t~e lcn~-term p~~~15~enc~ of 
~rend5 in ~haYe gro~ s~irr~l popul~t!ons. 

rI. Stu~y ne51g~ 

~. St.udy Site S~lec~lcn 

Four pc~=atlen~ ~tqdy sJ1:es will be ~~tabli~hedl tw~ w1~hi~ 

t:h@ Cos;o Grazing Exclos\lre that are- c:\:.r~~!lt"ly recp:..!ving us!!' by 
c~~tle. a~~ ~wo nearby in sl=~lar ha~i~at Ln8't will eon~~n\:.e to 
';IR $t1hj8C:~ ~o ~&gular t1s:~_ t'n@o 5tudy :li,'l:@S will 1:Ie 500 ':;:y 500 
tr;;e 1:ers in size ~cmpri5.ing 2 ~ ht!'cta'rl!!s {a~out SO .~res ~ _ TwoI 

na~ural comm~~lti~51 ~oha~ Mlxe~ ~oody scru~ &rA ~ohaYa cr80S0~e 

~us~ scrub. are the mos~ wjd~~pre~~ an~ eA~en5ive co~muni~1Qs jn 
t~e KGRA: th~ 6tUQY ~i~e~ will r8~~~~en~ ~hes. comnunit1~s bot~ 

WiLh1n and ou~~ld~ th~ grazlhg eXC~09Urllt. Crjta~la tor &eleetion 
Ar@o as follows~ 

I 1 ) na:ural co~lty preg.~t:
 

2 ) ~opoqraphYI ~o118. slopes;

3> .5tim.~ed ln~ens1~ ot use by ljya$tock:


1 ~ ) pr.~enc. of ade~~e n~bers of Mohave ground s~uirrel$
 
1:0	 ~ak~ use~l beewa.n-year co~par1sons: 

likelihood ot gG:o'therlllal or other stlrface dist:ui~anc:e 

~hrouqh ~he year 2000; and 
ease 0-: ac~e!iS and accl'pt:abl1 i ty to surface ma~aging: 
aaenc1e~ (Slt~5 vi~hjn ~h~ M.~al We&~o~s C~nt:@r ~lJl b~ 

5~bj~c~ to N.vy approval). 

Preliminary tield s~udJe!i will bR carr!~d ou~ In M~rch and ~prJl 
~g5a Cor tna purp~Ea ot ~.lectlnq t~e tou~ study st~&$. By April 
30; 't:he slt.as: wn 1 be $eJec;t'el:! and su'omj tt"ed to part.1c 1pe't in; 
e:;tlt:J.as. 

( " I ~ III; t~_-. " 
, 

,+, • I ' ~ ~r,:t,	 , ~ , .' ; IUI :,i';! __ ~~J\JI 



( 
B. vegetat:1ol'J studJes 

vaqetatJon S~UdJe5 w1Jl dDC~en~ ~~. ~ond1tJon ot bo~h shrub 
and herb layers. Shrub condition. including r@crul~&.n~ ct new 
1ndjvjdual~. is ~ tun~t1OD at gr.%1ng pr~5~r. .~ we.~b~r 
~v.nt$ nnd ~~nd~ co ~han~e slo~ly. ShrUbS may be mast lmportant 
"to Mohave ground 5lqu.1rr~1$ 2l$: .had. tor ther!fl:oreq'Ql:atJon or as ~ 
couer ag:al.t'uit predat:ors wh.11a foraging on the herbs bcrnea1:h. p;;t
HerbaceOUS Ye9~~a~1Qn made up th~ ~~jor1~y 01 the di&~ of Mch~~~ 

q:"Qund: squirrels. s'";ucUed .1n nortbwe.c tern. r..os AnlJelo.. Cel1l~'t'i . ul' 
(~I!'ch.t:. 1911i. Altbo\:.9'b V1't3;1 a.s '"' pr.1nc1p.l tood source. t;~41 { .... 
~1o~~~s end $P~~l*~ co~po~1tJon at desert annuaJ~ may tluct:ua~. 
eon5jde~aDly t~om year ~o V8~r ba~~d on w~a~h@r cahdj~!ons_ 

Shrub 5a~pllbg ~ill do~~ont cov~~~ sp.c!e~ co=po51~1an aad 
ra-c r"'.1 1 ~:=ll!"~t:. The =I!!-'!.."l.ods elJplcyltQ "".1 11 be: Siubj ect" 1:0 r~~ ew 
;as .intorJ:la. tion is" obt'<iined. on Moh<!lve grOW\d squi ~r~l hab.i '!;;a t 
requ1rem@nt$. Ona ~pp~Qa~h is to use dethcds &lm118r ~o Henr1ck
scnls (1980) field. s~rveys i!l$ pa.l"'t of 't:~ CCllf;,C1 KGRA 1::1S: ~~rsllit 

:a~. st.p-po!!'l't and 11ne-.1ntl:rc.pt" 1Il_'thods. Anothl!!1" is to :t'ly 
low~el@va:jo~ a~~1al p~otQgraphy (flown in conjunction wltn ot"h2r 
~~u~ies); ~hJ~ ~ould prov~d~ a persan6~~ racord ot &~~b sp&c!es 
composi t!on, cO'U'~r. .and tr.qu..ney tor e01ch 60~B.-=re studl~ plo't. 
'I'h1'$ me thoe! WCl\11 ~ P8:-;:n.!. 1: r1ex.i 'OJ. e analy!i1$ 0 r 'the d~'t& by P 1 I) ~ 

su~se~~lons to ~@st ~~latjQnshlPs b.~we~n g~oUhd squirrel( 
d~~sj ties ane 'the 5'tt"llC1:U:'"~ of "t.h8 ,"h~b lay~r. R.c:rui 'tll:le~..= 
must" k141 lDe~U%'l!!d. in 1:he t le.l.d: using a Iu'!;;hoc! sucn as b~l 't' 

t:,ranseC"t5 .1n .,hi C'h ~1)fiI h~r and s'rIec:ies of sh:-u~s bel ~w a 
c~r'tain size 11=.1 t a::'e no~ed~ '1"ha shrub mC'a.s\:.remen, 'l:!> In=.Y be 
t~ken onc~ du:ing ~h. ba~.li~e p&riodl onc& in 19~3~ ~nd on~~ in 
t:hs ya:a.r 2000~ 

Tbr= herhaC=l!!ous la.yer r .....bieb is II:IClre var!able tr03ll. y~ar 'to 
yoar r w.111 be 5a.m.~led &a.c:h year that: live-trl!pplog 15 Cilt':'!@c! 
gut. SPltC1lts com:po~dt.iotl &nd c:oV'@or est1mat:es: .,.,111 b. rec:orded 
in s:~ll plO~$. St:,an.d.1~ crop (aboV"~-qroW:lli b1om.as:s} will be 
J!f~asurl!!d in t"he t!l!!ld u..slng .1 r-d!"y "'~.1ght:5 at; the e:nd or t:ha 
sa:p11ng period (late 3une)~ thl!! be~en-sbrub herbaceoU$ l~yer 
and 'the under..sh...-ub layer w11J. be: SZUClpJ@d ••p.a.ra1:ely. s.1ne:e 
pl~n~ pr04uc~lou and roden~ use in eae~ may be qq1Le d1f!eren'l:~ 
When food-habits .~~il!!$ ar~ jn proqr.s$~ ~he ph&nolcg1eal 
GQn41tlon Dt annual pl.nts will be re~ord@d .s an ~n~1cator Or 
tood .Ya11.b~11~y and .ai.~ure cgn~entl factors 5u~g.&"te4 by 
R~cn~ (lg111 .~ ~rit:1e&l t"o tne ~oha~. ground squlr~~l. 

T3e exal:t. mot-hodolOGY tor Y.ge~.t:ion sampling should be 
tat lora~ 1:0 ••&Sure tho... h.&'c1 ta t' p.1I..r.aml!lt:~rs .D!!i~ !llIpor1::ant: to 
"the Mohava groun4 squ1rr.l. The .amp11ng proaram ~y be dodit1.d 
ba.~ed Oil Intormat-1011 gat;hered as p.a.:'t at 'the tOge! h4b1t:a $t"Udy 
(aBe below)~ For lI!!xampl~~ it a. liJ11't.ad. D.\1IIber ot plant: gen_!'.,	 
ar. aet;.r=i".d to be ot p.rt:1~lar lmporeane•• ~ore ~aD~!tatlY& 
~e"thQ~~ may be &~P~o~d. to .onito~ t~ft~e 8pec1e~~ 

.: . ",~:~H	 :; ~ ~ 
't, •• ' ~ ~,'1.	 , ,~- ,. .'.,. f'r,_1\' 
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Food Kahf't'Sl Study. 1..1 t''t:l~ .is known ot the tD~ habJ.1:s: at
 

the Moh,::1ve ~t'ou.nd sqult'r'l!l. 'the sost; det:a.11.d stw!y ....s l:Ia~.c:l on.
 
observaLlons of a ~m.ll num~er or animals at a sJ~e in no~thw@s~

ern I.o::: Ang..-le!i Ccunt:y (~ecbt. \!lII77). No ::lnlo2"1O.a1:10n is avail 

able concl!rn.1ng rood hakl1 t oY~rlaF1il b~t:ween 't.h. t'fohave ground
 
squirrel and ~o~~n~ial competJtors. in ~h1~ case, ~~alQpe around


I squJrrel, b~ac~-tajl~d j.ckr~b~1~. cat~la and teral burr~5_
 
'theretcrl:. .. tood. habf t~ Ii: tudy w;lll bl!!! car:f'iad. out: d\lrJ.ng 'tn..
 
first Y'@tlt' ot ~hA t1aselLne pet!o4. Oata ...J.11 be aa.'ftter~d G':\
 

I 1:apo.rt:a:l't s.asonaJ foods tor t:h.. Hoha'J~ ground 5qu1f'rel a:.d: 1t:s. 
I po~en~i~l compe~jtor~_ It should aJ.~ tn d@V81apinq ~or. rc~u~e~ 

v-=-getil'l:1on 5Ur"Vl!!!!y& and !n l.:::lot.r:.or.-t.1nQ t"r~nd!iil in Mohavo groUllo~ 
squir.~l t~Bpplnq seud!~$. 

~.alysi~ of fscal gamples is pY~£8r~ad over .~oca~h-cont.nt 
~nalysis. $!~ce nc 5a~rittc. at anI~a19 1s requ1r~~ samples ~an 

r.&dily be ob~alned !rac llY*-~rappe~ ani~al~. Samples W111 be 
ccll.ct.~ $1~ t!c~s at th.ee ~ek lntervalg ~nrouqhout t~e :O~~ 

m.on1:~ ~.r.i.od .....he~ ~he Mchil,vc ground sqt1.1rre~ is .=O:Sl'l: &C'"?;;.ive. 
April~JlIly 1ge5. Prequen'r: saJllp11ng' 1s nel!dl!'4 bee-aus:. Racht: 
(1~77J foun~ tha~ MObaU~ groQnd 5qujrrels Sb!t~ed tro~ ~n. 

PE"inclp.al tood. 50l.lrCI!t t"c anathl!!!!" s~Ye't'al ~im..s dur1tlig 1:he 1 r 
ac~!v~ ~~ason. Ten samples will b. taken at six int:.rval~ tro= 
@oach. ot 1:b;t= tOllt" g~dy si~e$1 tor a 'tDtal ot 2,;0 samples: _ As 
jnd!ca~~ in ~~~ pre~i~gs s.c~ion. ~he ~henoloqica1 CDhdlt1cn e~ 
loeal plant species vill be coll.c(l!!!~ 8t ea~~ s~m~linq lrt:e:val 
to h~lp d~vBlop Jntoe~a~jon en tcod ~vailabili~V. 

I 

Analysis ~!ll _1$0 include t.cal sampl.£ or other h.~bivore~ 

wh1eh pot8ntially <a~p.te With ~~e ~aY~ vr~~d squirrel. Feca! 
si1..:II.ples ot ant:elop* 'lrour..d sqq.1rr.,ls will be Ita.kl!!!n during 1:he 
I1v.-t.rapp~n!1 stul!1es. J'<ickrabbJ't I l:N::rro and ca't:t"l. t~cal 

1I:IIa.'":er1al wIll bl! co~ leet:~·cL i1.S available- t~rClu9h t.he 'SaJIl;;:J ling 
p.~1od& and anal~Gd tor ~oDpar1~on. 

H'e~Qds -fot' an"lylid,s wl.ll follow lIt:andarE:! pro~.d:u:reg 

0

, 01J.tJ.1ned In the W .1dlJf~ a lJ @olllltn 1!!!c:~n1 @os !'!~n 'Kot"~ch

lien, 1980) aru:l 1:hO&8 us by T.rry FClFJ:l1:' a't t"ha CQlII.po$1~iOn 

A~alY5i~ Laboratory .~ Cglor~do Stalt* DnivByslty. Ft. Celli~. A 
J:'eterence colloe'C:1on o!' • .11des C'oft'{:a1nlng IIIpidermal c:e-115 of 
loc&1 pla~t s~~cie$ &n4 g'euora ~111 e. develop~. F.cal analy~is 
5t'Udi~s wi.ll ~~ ",'U~~nt.d "".1th t.1~ld 0~erva'l:1o~ ot Mohav. 
g~oun~ squ~rr*l ro~ag1ng DBhavicr during the p~lnci~~l liv~-~~ap
'P.1.~g period In K5.Y and .Jun.. (tie. b ..lo"'"l. c:oe.pa.r (!lOI\. ot. fDod 
ava.! 1..1=1111 ty (t1'ltD\lgh ".g.'t:a~10ft .t:ucS.ietii 11 rood .elec~j."'lJ;.y 
(~brQ~gh dJ.rll!!J;;;'t: Clbs_l"'Va't !OrlJ .n.d 4.tg:est 1'0.111 t:y (by c;oI:D.parln.g 
4ir~G~ o~servatlens wi~h !~cal 40aJysl$} ~ho~ld provide a 
reasoraablY elear pic~~re or ~hl!!! feod habi~s 01 the Moha~e aroun~ 
~qq~rr.ll as w~ll as provla. &em. In41cattcn ot oV4rla~ with the 
toed r~~ulr~en1:~ ot O't:he~ lQCBl b.rb1vg~e&. 

~ .,; _: ?r I i,' -,,. .' ~ : 
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£st1m8t~ 0' Grazing Pre~.~~e. IntQr~a~iQn 15 5ketchy O~ ~h. 

qr~~ina pressur~ pre5&n~ly posed ~y ca~~le H1tft1n the Coso ~G~A. 

&1nce the ar8& ~o~pr1s.~ only a portion or an 611o~&ent~ Ho~e
ward an~ McOonald lBLM 1geO) con¢Ju~~d ~h~t ~he ranga with~n ~h. 

propolij:e-d e-x~ 10$\1:"11' a't"l:8. was In poor cl)ndJ ("ion d,a.. 'tD prolonged 
overu~i11~atlon- In ~b~ pas~ two y.ars J an ~t1ma~ed 70-150 h8a~ 
ot ca'ttll!" WJed. the- rilnge wjthi~ thl!' proposed .xcla~\1!"1!' for a 
sjx-Qor.th tdntAr per Jod (November-Mil')"); however. thl~ lave.!. o'f 
use is le~5 than pr.vicus us~ as .&tima~.~ by BLM an~ proj8=~~= 
fu~~~~ Uae ~1t~out th. S~azing e~~lo&ur~. On~. rang. eon~~~icn 
has i=p:"o""ed a,5 a result" of ~!'r.=".t feral burro IDAr..l!!.;;I!!I::l*r.,,"; 

~ftor~s. ~n~ l~s~~~ will ba all~.d to re~urn ~D stoc~lng r~~e~ 
~~p:c1i~a~~ly double t~o5e now in e1f.~~. 

L.!vIt5t:ock USB wil} bQ quan't j f ied by w~lking tr4!ns~c~s .ar;~ 

r~co~di~g ~he n~ber o! ~roV~ings by s~e~~~$. ~ll d~o~p1n~~ w~ll 
be spray-?airlo"ted whefl ~oun"l:l:d. Trans~C't·~ w,111 be WiIllk~d. bot:h. 
be~oke and a~te: esta~ll~~ent of ~he Co~o Grazing EKelo~~r~ lin 
198e a~d 19S1 in each 01 ~he study s~tes} .s well as in sel~cte~ 

a.!'"eas 't.h:-ouo;hou'": t:he l::CiRA. Phot:apoint sWIll ba @&ta.~l !s;he~ in 
~h~ s~~dy si~es ~o doc~~~~ ran~e condi~ion_ 

S~~pl~ns tor MO~8ve Ground Ssui~~e~. The rela~iv~ ~~~~~a~c~ 
o~ Moh8ve .ro~n~ squirrel~ W!ll be d@"l:ermi~~~ or. a.en ot the tou~ 
stuc!y si't'~s by lIl.~::-~-re~i!ptu.f"1l! sar..pJlng using a stanclal"d li.ve
t~a~~jn; t:echn1~e. Each ~OO by ~O~ me~er site will be ~sed as a 
t.rap,?ing gr-jd~ A tot:al or 441 Sher:htl.:l .l1V'e tra:;:.s 'Wi.ll bt! 
dS;Jloyed in a 21 )[ 21 t!"a.p gr1d Wit~ 25 tlleter spacing be'::""'lI!te~ 
~ra~ st.~ions. All $a~plina wil.l b~ conducted b~~we~~ Hay 20 ane 
~~~ 30~ whe~ Mohave ground ~quirr.l~ ~re ~ost act:ivt!. Trar~:n~ 

will be cilir:-1ed out tor tivi £t.ys at ea.ch 5,it&. !rapta will C~ 

o~.n to:' app::"oxl=.atel y tOll!" hO\1rs ih ':.he .a=-ly t:lcrn1!\; ...~d (i t 
feasible} for a~ ~~~Jva]ent period in la~. at~erncon. ~ll 

a':\ilils.ls capt.ured will bt!r m.8.rk~4 for :!=:d1vidual rec~nlt ion a.n~ 

~@le:as.d unharUled. 'I'raps wJ. 11 bf! =s:haded to prE'\le:n.t .1n)ur'f to 
~~c~~d squ1r~el§ from overneating. 

~is 'teehnJque wIll provide dati! OD t.he re.lat.ive abu.ndance 
of ~o~ave ~rDufld squirr~ls ~~ each s~u~y s~~@~ re~io of ju~n!les 

to a~ul~s. body ~ass. haze rang9 s!z~. and ~QV~~ents. 1~ m~'f b~ 

:;')oss!'bJe 'to estim.a.te the nu.=ber ot $qu;'rr~ls: present on eae~ 

st:udy site: or 1:0 ttst!m~t. act.uCll population d.n.sJty. althou;,h 
1:1'\1s will not be mown unt..11 t.hl!!!' rl:!liiiult.1i Df 1:h~ 1988 ba5~~1ne 
s~u.d'i aLe a"a.! lable for 8nalys1$. Be-CilUS.O ot t.h. .1nt:8:'1o!li Ye 
t:ra~pin.g et~ot"t ovet" a. relZ1tl~ely large aI'"ea (25 h.ec~arl!!'s). the
t8ch~jqUe should be sens1~1v@ @nough ~o ~et:~ct s1gnitican~ 

y~a~-to-yea~ chang~s in i~por~an~ popul.t!on p~r~m.~ters. 

" )':" I IJ !. :r,~ : ~:, ~, • , , ~i.r,J, ,;; 'I',r:~ 
-:'~,. " 
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A comp~ehepsjva annual report wJll ba eompl@ted by th~ ~nd 

ct each eal.ndar ye.illr 1n whJch stud.ies Ar@ ci!.r':-ied otJ.'t 4 Thls 
report vill be dls~rjbuted ~o all ~cDp~ratlng ent1~1es Jn~olved 

in ~he s~udy. ~h. results or the s~~~y or ~ny of i~s ~cmponer.t5 
wIll be~o~~ avajlable tor pUb11~atJon in aFP~cprJate ~cientific 

I 
journals or ter pres@nt~tjo" a~ scien~lti~ =ee~1Dg$ and ccn~er
~nc~s. A.ll coo~r.t::ing 81l'titJes. will haVII!t the right to re-view 
:anusC'r.f.p1:s pr~ot' ~D pubJ.1cat:1cn or pu.blJe present3.t!on_ In 
.dditJon. 8 ccor~Jna~jag m&e~1ng ~ill be held on~. ~r.nu~llV wi~~ 

~he agen~ies aDd t~ q~oth~rmal r~90urc~ d~v@.lop~~s to repor~ on~ 

proares~ to d8~~. ~c evalu.~e eos~s. ~o solicit technjc&l 1rtp~t

I t!'o=. partiJ::;J.p~t:.:.ng eP,t~tia5_ and to t'ltsoolva ques:t;.io~s .c t:h~V 

come up_ 

I R.!F.!1=t~NC£S CfT!D 

Bur~llu ot !..and Man.ilglimell't:. 19900_ C050 Leasing £15. SU.Tl!!!!iilll.l ofI tan~ XA~Age~ent~ Bakersfield. CA. 

I 
!!~::lrick!Son 4 Jar:es. 19SO. Botany of ~hl!' Coso Geo'th~::"::a.] S t'ldy 
~~~a. Ir.; Rockwell Inte~u~t:1ona14 1980, F1eld ~~Olo.y technl~aJ 

re?crt on thl!' COSIO Geother::n.al St;Ur::3V Are. .in SUf)port of Coso 
Gl!!!!ot~er::a1 Oevelop;Jle:nt: £n.vlrc~~i1.ta 1 Stat:eJ'l:len t:. Bu:aal.:: ot Lan~ 
~~~3;e~~~t. Ba~~~~t1eld~ C~. 97 p~.(J.
Korgc~g~~. teroy J. 19aO, p:,,~el!du.re9 tc.~ tood.-ha!::Ii 'l:~ a.~~e.~yse". 

Pl:). 113-126 l!l; ~ildJit~ ~a~~;ement ~echniquQs ~a~ua!. sa~to~d

I Schel:l.n~~::t (e~.). The ~11dljte Soci~tV. Washing~on. DC (Fa~~~~ 

ec..:. ~ ion~ . 

Recht. Michael Ant~ony. 1917. T~e biology ot 'l:h~ ~ohav. g:"ou~d 

I
 
I s.c;:uirrel. spe-':"Jf.Onr,; lU~ mc.hav9ns!s; home rnnge. dAi ly act::.v;i ~y.
 

tora~lng and we1an~ gain a~ th.r=oregula~ory b~haviQr. Univer

sity of Calffor~ia. Los Angele9 4 Ph. D. 4J~~er~atjon. 117 pp_
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Ph i 1 "R.S.liiner 
California EnArgy ~ny, Inca 
601 california Stre&C, suite 900 
San Franeiseo, CA 94108 

Daar l'{r. Essner:

Enclos_d is a copy Of tha intar~qoncy lett~r ~doptin9 California 
Energy Company's prQPOC!ll CO lDodity ~ portion or the Mohave ground 
sqt1irrel J'lit.ig'a.tion Plan for geothermal d~velopmont at Coso. "1'ha 
proFosal was approved by ~ Bar&a.u. of Land Managcc.an1:. and the 
N:1val Weapons cet'ltQr en .february 20, 1990. california OcpartlQl!;ne. 
of Fish and Gl!!tom.e forma11y concurred. on Pebruary 21 J 1990. We 
und~rst.a.nd from our discu!:>sions with your Company's lbMlagQDl.ant at 
COso District that fieldwork implementing th~ Plan mcd.ification 
wiH begin this sp"in~ . 

I::l: you hav.- Any q'lJestioI\s eonceETlir't9 this. m.at't":~r, you maY' call IDS 
at (6l9) 939-3411, extension 229. Wa look forward with interest 
to tht!: result:.s of 1:h.1s year"s Das&line studie$~ 

, Sincerely, 

~(i.~ 
C1>.ROL'lN A. SKRPlI!RD 
Environmental Managar 
Geothermal Program Otfica 

~nclosure: Int~raqQn~y ~~ter 

copy to, (v/o and) 
California En~rgy COUIpIU\Y, Ine. (Coso Di&trict::) 
Buraau o( Land M~nqemen~/RidgeereEt (L. Delaney) 

(
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United Slates Department of the Interior 

BtlREAU OF u.ND MAl'AGFhlENT
 

RIDGECIl.EST Il.ESOURCE ~
 

1.11 E.asI ~At'mIIle
 1I'IIlr:1:I'r..'ll'~m: 

JUJ~~9SSS5
 
{6ti) ~15.1'US
 iCA-O&5.52} 

FEB 2() 1990Hr _ t;.eorg~ N'okcs
 
De?~rt.ent of fi3h an4 Game
 
ll:~9i{)p 4
 
1234 E. Shav !v~Due
 

fr'l;snol c.ahtornh '3710
 

[)-ea r N:!. fiokes: 

I I. wiitiD~ tbta l~tter in beb~lf ot the jur~.~ of ~bd ~~naQ~~nt ~hd the 
Savy~ China Lake ~aviI ~~~pons C&nter to ~res~nt a PToposdl ~babging ~ porllon 
of the Knb.ve ~round sqnirnel Kjti9ation ~lan tor d~velo~t ~t the Coso 
Geotbemal Ar~.!I ..!I.oli to seek ~O\tr C()Dcn!'rl~IU~~ with these cban~c:~. 

Baekqroull4 

on ~a~ch 10. 198t. a plaD tor a1t)gating i~~et$ to t~e MOhave grou~~ eq~irrel 
as ~ rasnll of tield develoPGe~t and p~uction at th~ COSo Geoth8~~l ~rea 
w~s rOLVArded tor YOQr reviev and ooncur~nc~. The ~lan v~s re~i~~ed an4 
~ODeUrrence issued by ~oQr ottioe on March 22. 1388. During the follovin9 
~nthsl the s~ciflc goals ~n~ Objectl.esJ sco»e dnd det~iled elements of the 
pla.o vere ret:1JjJed 1)~ the lDterest~d regulator~ agen~iQS: ~pd tbe 9l}()tberaal 
developer. OD Oct~r 5. 19a8 4 a ~tpr.ulatign or the or1qiDai plan was 
relf!a~d t.or- your review a.od coDcurrence liali issued on ~toher 7. USB _ This 
4oco.eut vas titled ·Stipulation of tbe H1ti9~lio~ of Impacts to [he Hobav@ 
Gtouud Sltuirrel at the COSo KJjJDV'll GeothQ-~l Res:O'Grc~ Areato and shall 
bereafter he referred to as the ~GS Kitigct10D ~l~n. 

le3u]t~ of PTior Studi~s 

On p4g~	 !onr (41 of th~ MGS ~iti9atj~ ~lan ubder Part S is tbe seetion 
entitled -BaselIne and Mcoitoring rr~ra.·. Paragraph tbree of this ~~elion 
$[ates.	 ~~ And NAVWPNCE~. in conjunetion wjtb the cnrG ~nd otbe~ iqvited 
partiesl £hall re~ieu [he p~geline ~nd ~ttor1u9 4~ta OD A periOdic baGi~ (to 
he ~~t~bl~$he~ by .utu~l ~gr~~~nt)~ 8~. MAVlPHCEN, and CDFG viI) determiQe 
i~ the ~iti9ation .easurcs b~~e been ~t4 eY~ed or fallen short of fhe 90~) 
~nrl objectlv~~ of this pl~n. These revievs shall also produce rec~~ndations 

for ~i!ic~rion 01 t~e p)~n; ~$ ~~5S!ry; t~ inerea,~ tb~ ]jk~IIhood or 
obt~i~i~g tb~ go~l ~nd objQCti~es~~ 

The b~seli~e sttl~le£ a, prop6sed 1n this s~ctionl specif1eilJy durlnq tb~ 

~~ar$ ot 19a5 an~ li8'. h~ve been ~~l~t~. T~& lSS8 $tu~y result~ ba~~ 

for.illy ~vi~w~ and tbe l,a~ results bave been di9tT}but~d fDr r~~iev. 
Mln~i.r i son 0r th e- 1j U. 5 t\llly reS'lIts to the Uai 5tod ~ reSilllt $ yo i e1de-d 

/	 in~pre~~1n9 i~fQrbdtion thAt ~tf#.~t~ fh~ ~stdbli~b~ent of ~ r~~re~entati~~ 

baselIne (ro~ ~hi~b (utu~~ ~~p.rl$ons ~ill be ma~e. 

I " I: l.lI 
~, •• " -,'I.,~. " ' l 
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Dtlrjn9 1h~ 1938 stud! season, th~ ~tA~~}ng or tb~ studs sites OCCUTr~ betw~~n 

May 25th and June lOtb. 10 !I\llllUl'ize. both jU\le-nile aTJ~ dduH P09L!latiol1~ of 
thA KGS wer~ ~pt~red, with th~ juvBniJAS 13T OU[nu.b~rin9 the Adults. 1h~ 

biologicl.l COJ'l5t1J unU r ~blllip an4 Barbara LeItner. noted this faet. but 
off~rod no 1i,. explagation i~ f.be 1~88 report. nurjpg the 19R~ stDdy ~ea50nl 

tbe fonr ~1tes vere agaiD trApped in Ka~ aQd J~e. In a44ition. a ~ort1on of 
5tU~Y ~ite J wbicb vas ~ls~ trapped during March ~n~ Ayrjl in 6rQ~r to collect 
fecal ~a~~lcs tar food habits an.lysis. The ~aTcb ~nd April trap~in~ pPTiod 
yield..-d bdult p.oP'Olatio.n.l3 ot the JlfUS onJ y. Jio juvefJiles VeT@' r....pUu·ed. 
During the Hay aDd June tra~Ding pctiQds, o~l~ a ~~ll nU~ber of adults w~re 

csptur~d ~Dd juveniles w~re nonexistent. A cJ~$~ e~»arl~on 01 the d~ta 

gatbered 4urinQ the 19as ~nd 1~89 5C~sons 1ndic~tes that t~e be~t timQ t~ lr~~ 

tbe adult popu)~tj~n of tb~ WGS. which represents tbe mo~t stdh]~ Ir~~t1on, ]S 
the ea~ly sprln9 4or1n9 ~ar~h a~d ~pril. 

Proposed Chan~es in fbo ~s HjclgatlO~ Plan 

The ~fOPOS~ chanoe& in th~ MGS ~iti9acion Plan are presented in the 
enelO$~r~. In ~~rYJ the baseline stud~ vill be extended to, on~ ~~ar. Tbe 
pr1ncipal lnvestigalors ~roPO$~ to trap 4nring K~rch kPd A~~il Bnd ~lso attach 
radiotransmitters to det~~i~~ vbon tbe adult po~u]alioD enters estJvation. 
topul~cion ~sti~tes viII b@ ald~ by the use ot a nev mark1nQ technlqbe. 
Tiny ~icrochipg wlll h~ inj~~ted ~ubCU~anooQsly to ptowide Der.An~~t 

1dentification tor each ~round 5quirrQl~ portions of the grd21n~ exclosur~ 

fenc& _ill r~iD o~en to 4110v ~se11De gra~iD9 ~on~ltiaDS to continne. 

Con clusian 

In lighc ot tbe results ~f tb~ 1988 .nd 19t9 scudies, thG b4s~line studi~s 

should be extended for on~ year to co~clusivel~ det~~l~e tho repr~~~nt&tjv~ 
~~el}ne populAtion~ ot tbe Mohave Q~Dd squirrel at the tour study sit~g. 

The p.roposal :.s pt"esente4 b~ tJ:!« princiP"lJ hv~.U:i9ator9 iG !Ido~ted .as if 

~han,e in the HGS Hitiga~1on Plan. ~rtbe~ work. vhich Da~ he required as a 
result of tha 1~90 $tDdy vill be coDsidered oDl~ for 1991. Tb~ haseline .ust 
be established by the ~nd of the 1~91 etn~~ ~ea~. 

,,~ !<'JOX fOr1lard to ~Ol)r concur~nce '''It.h this. proposQoCl cbolnq:t>. StJonld Y6U 
hawe oln~ questions or ~Dts p18as9 f~~l free to contact ~~le Hilne or 
carolyn ~hepberd at (61j) 375-7125 (P~te) ~n~ lGIj) j)9-l100 (Caro]vn).- . 

& /d.!~ DOle .7/'>"6-... 
.Lee Da-] an C;~; CJlrl f'. A1l"tin 
AT'iE:!d ~~nage{' 9t~d. Geothermoll Pr6q~am Otfl~e 

Ri49~crest Resource Ar~ inbJ1C ~nrks ne9art~Dt 

Rll:'rean or Land xanagemeDt Cbina ~k@ ~A~al V~~pO~s CeQt~r 

By dire~t1OD of eh~ Command~r 

D.t~#OI 
Georg . NokE'!~
 

~t:(l1.oM.l "'dn.!lger
 
~~pjrt~en~ of Fisb ~nd Ga.e
 
5uu of Cd 1 fornJ(\ -Th~ Re-sources AgP,nc,:,
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Preserving America's Heritage 

July 7, 2008 

Mr, Mike Pool
 
State Director, Calit,xn;a State Otlice
 
Bureau of Land Management
 
2800 Cottage Way, Suite W] 834 
Sacramcnto, CA 95825 

Ref Programmatic Agreement among the United State Bureau ofLand lllanagement, 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 Bureau 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 1. Brown, who can be reached at 202-606
8582 or nbrown@achp.gov. 

Sincerely, 

-IV-ro/V
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: 202-606-8647 • achp@achp.<]ov • 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 Land Management (BLM) will issue a right-of-way 
(ROW) to Coso Operating Company LLC (Applicant) for the Hay Ranch Water Extraction and 
Delivery System (HAY RANCH) which includes the installation ofa 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 ROWand 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 ROWand Notice to Proceed to construct the 
HAY RANCH Project is an Undertaking as defmed 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: (I) Memorandum ofAgreement between the Commander, Naval Weapons Center, 
and the Coso Ad Hoc Committee, Owens Valley Paiute-Shoshone Band ofIndians (July, 1979), 
and (2) Programmatic Memorandum ofAgreement 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 IOI(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 (59FR2295 I), 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, 
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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 consulted 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)(l)(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 ofpublic lands managed by the BLM, 17 acres oflands managed by the Navy, 
and 7 acres ofprivate 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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II. 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 

III. 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 ofAgreement, 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 ofthe 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 1979 Programmatic MOA. 

IV. 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, 
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a known rustoric property in an unanticipated manner, or where the implementation of 
the Undertaking may affect a found component of a cultural resource wruch may be 
rustoric, all work witlUn 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 t1Us 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 ofNative 
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. 

V. NATIVE AMERICAN CONSULTATION 

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

VI. STANDARDS 

A. PROFESSIONAL QUALIFICATIONS. All actions prescribed by t1Us PA that involve 
the identification, evaluation, analysis, recordation, treatment, monitoring, and 
disposition of rustoric properties and that involve the reporting and documentation of 
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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 ofthe Interior's Proftssional Qualifications Standards (PQS) for 
archaeology, 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 ofthe 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 ofArchaeological Reports 

C. CURATION AND CURATlON 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. ofthis 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. If the 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 
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30 days to resolve the objection. The BLM 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 Vnr(C) of this stipulation. 

E. At any 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 will be addressed by the 
BLM per 36 CFR §800.4(c)(2). 

IX. TERMINATION 

A. Only Signatories may terminate this PA. If this PAis 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. 
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D. Should this PA be tenninated, 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 TillS AGREEMENT 

A. Unless the PAis 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 Consulting Parties to the PA 
or twenty (20) years 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 detennine whether amendments are needed to improve the 
effectiveness of this PA. 

C. The tenns 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 "'Titing, 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. 
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EXECUTION AND IMPLEMENTATION OF TillS 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 ofwhom they sign. 

SIGNATORY PARTIES:
 

DATE:
 

TITLE: State Di rector 

CALIFO TATE mSTOliUrc PRESERVATION OFFICER 

BY: ~~4-.U1C~I.&..--'d.<".:Q~=,--------_DATE: 

TITLE: -+__'-----__-..:....:.'----- _ 

ADVISORY COUNCIL ON mSTORIC PRESERVATION 

BY: ~I~ Ut DATE: 
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PROGRAMMATIC AGREEMENT REGARDING THE HAY RANCH WATER EXTRACTION AND DELIVERY SYSTEM 

INVITED CONCURRING PARTIES:
 

BIG PINE PAIUTE TRIBE OF THE OWENS VALLEY
 
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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PROGRAMMATIC AGREEMENT REGARDING THE HAY RANCH WATER EXTRACTION AND DELIVERY SYSTEM 

NAVAL AIR WEAPONS CENTER CHINA LAKE 

qL4BY: ____--'~~=~~......",=----------DATE: 
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__ _ 

PROGRAMMATIC AGREEMENT REGARDING THE HAY RANCH WATER EXTRACTION AND DELIVERY SYSTEM 

COSO OPERATING COMPANY LLC. 

BY: ~;J~rIL'---'------=---_ DATE: 

Joseph Greco 
TITLE: S_e_ni_o_I_Vi_lce_Presid_e_nt 
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PROGRAMMATIC AGREEMENT REGARDING THE HAY RANCH WATER EXTRACTION AND DELIVERY SYSTEM 

BISHOP PAIUTE TRIBE 

B N..,<:::.::::=;;2~f..-::~~1~'f-"t"LJ[L1~~L~__ DATE: u line 16, 2008
 

Chajrman 
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PROGRAMMATIC AGREEMENT REGARDING THE HAY RANCH WATER EXTRACTION AND DELIVERY SYSTEM 
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5: 
ALTERNATIVES TO 

THE PROJECT 
5.1 Introduction 

5.1.1 CEQA REQUIREMENTS 
Section 15126.6 of CEQA requires 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 lives 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: 
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• Failure to meet most of the basic project objectives 

• 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 objective 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 COCo The projections are based on a reservoir simulation performed 
by COCo 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 
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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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Previous Power Plant Modifications 
COC has undertaken a series of plant modification projects over the past 20 years. These 
included: 

•	 Steam gathering system modifications to reduce pressure losses 

•	 Upgrades to the gas removal and gas treatment 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 

coe 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 cooling towers 

3)	 Other sources of water for injection 

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

COC's System Efficiency Improvements 

Most of COe'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 not 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 

eoc 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 MHAIRMT Coso Operating Company Hay Ranch Water Extraction and Deliverv System 
July 2008 



5: ALTERNATIVES TO THE PROJECT
 

Complete turbine replacement 

Binary bottoming cycle 

Noncondensable gas systems 

Gas precoolers 

-3% (1 MWlunit) 

Marginal. silica scaling potential 

< 1 MW/unlt (4 unit potential) 

< 1MW (6 unit potential) 

$10-15 millionlunit 

$1,500IkW 

Minimal 

$1 million/unlt 

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 IN.IECTION 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 cac 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 cac (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. 

cac 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 probably 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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OB1 T22SR39E Coso Basin <50 gpm Potential low, based on proximity to OB2 

Sec16 
groundwater 

OB2 T22SR39E Coso Basin 
I <50 gpm Pump test performed, well capable of low 

Sec16 
groundwater rate 

LEGO T22SR38E Navy <25 gpm Pump test performed, well capable of low 

Sec16 
exploration rate 
well 

G-36 T22SR38E Navy <25 gpm Potential low based on location near to 

Sec17 
exploration LEGO and surface geology 
well 

73-21 T22SR39E Marginal NA Pressure and Temp indicate well 

Sec21 
geothermal connected to Reservoir 
well 

48-11 T22SR38E Marginal NA Pressure and Temp indicate well 

Sec11 
geothermal connected to Reservoir, low permeability 
well 

CGEH T22SR39E Navy <100 gpm (est.) Low permeability in open hole section, 

Sec6 
exploration pressure data suggests well connected to 
well Reservoir 

18-28 T22SR38E Navy <150 gpm (est.) Navy test well, flow estimate based on 

Sec28 
exploration driller information. 
well 

Coso NfA Rose Valley NfA Requires pipeline construction underneath 
Ranch water well a major highway. Environmental impacts 

more adverse than existing Hay Ranch 
project based on 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 
Shortening 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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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 Project 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 lnyo County, and property tax revenue to lnyo 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 more 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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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-ftlyr, assuming a low specific yield 
of 10%, to 480 acre-ftlyr 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-ftlyr 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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, 
Figure 5.4-1: Hay Ranch Pumping Rates That Can be Sustained for 30 Year Project Life 
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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 to 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
ftlyr. Project development alternatives were evaluated by constructing groundwater model 
scenarios in which the calibrated model 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-ftlyr 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, Cultural 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-ftlyr could be sustained for at least 6 
years without exceeding the drawdown trigger levels, pumping at a rate of 1,500 acre-ftlyr could be 
sustained for just over 3 years without exceeding the trigger levels, and pumping at a rate of 3,000 
acre-ftlyr 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 North End of Little Lake for Alternative Development Scenarios 
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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 in 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 geology 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 lower 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 Little 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 Alternative 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 
resultant decreases in productivity of the power plant 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 to 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 
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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 stearn 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 would likely have equal environmental effects, 
but the timing for pumping and the length of time over which effects are felt would differ. 

5-12 MHAIRMT Coso Operating Company Hay Ranch Water Extraction and DeliverjY System 
July 2008 



APPENDIX G
 
Revegetation Plan
 



This Page Intentionally Left Blank 



1988 REVEGETATION PLAN FOR THE CHINA LAKE JOINT VENTURE 
GEOTHERMAL DEVELOPMENT 

COSO KNOWN GEOTHERMAL RESOURCES AREA
 

prepared ~or McClenahan and Hopkins Associates
 
276 Purdue Avenue
 

Kensington, CA 94708
 

by 

Barbara Malloch Leitner 
5944 Taft Avenue 
Oakland, CA 94618 

June 28, 1988 



TABLE OF CONTENTS 

PREFACE .	 i
 

I NTRODUCTI ON	 1
 

OBJECTIVES 

METHODS	 2
 

DESCRIPTION OF THE REVEGETATION SITE	 2
 

THE REVEGETATION PROCESSS	 3
 

THE REVEG£TATION ·PLAN 

1. Sita Evaluation	 3
 
2. RevQget.~ion Proceduras	 4
 
3. Tasting o~ Treatments	 9
 
4. Implementation 10
 
:5. Monitoring 10
 
6. Review, Evalu~tion and Planning	 12
 

REFERENCES CITED	 13
 

APPENDIX I.	 SPECIFIC REVEGETATION ACTIONS FOR UNVEGETATED 14
 
SITES
 

Table l-A. Navy 1 operating area erosion control and 14
 
revegetation	 m.asures 

Table I-B. Navy 2 operating are.. erosion control and 1:5
 
me.sures
 

revegetation measures
 

. r.veg.taticn 
Table X-C. BLM 1 operating area erosion controX and 16
 

APPENDIX II. DISCUSSION OF REVEGETATION PRACTICES 17
 

Sit. Preparation 17'
 
Adding Plant Material 1'9'
 
Followup Care 21.
 
Re~er..nces Cited 23
 



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 also be slow. 

2.	 Weather is the single most influential factor, and its 
extreme variability confounds revegetation pl~nning and 
brings mixed results. 

3.	 Wind and dryness are the enemies of revegetation; both are 
p~~e~~ in quantity at Coso. 

4.	 Artificially augmented plant growth brings on additional 
risk: 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. 

5.	 The remoteness of the Coso site makes intensive maintenance 
of a revegetation program difficult, although regular review 
of progress is requjred. 

6.	 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 (2~~mg= 

Q~~ mQ~~~)' 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, geed site preparation, U$e of native seed, 
limited followup care and periodic monitoring. 

i 



INTRODUCTION 

Geothermal development at the ~oso Known Geothermal Resource 
Area (KGRAl by the China Lake Joint Venture (CLJVl involves the 
commitment of land for roads, pipelines, wellpads, power plants 
and transmission facilities. Most 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 of these 
lands, present and future, is. the subject 9f 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 two additional power plants and a number of 
wellpads are planned. This plan addresses the specific treatment 
of each existing facility, and sets forth procedures for in
progress 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 (NWCl and Bureau of Land Management (eLMl to 
satisfactorily control erosion. In addition, the California 
Department of Fish and Game (CDFGl must approve of elements of 
the revegetati.on plan which affect wildlife habitat. This 
revegetation plan primarily addresses the use of plant material, 

. and includes procedures for 'grading' ..nd maintenance of e><isting 
and future cut and fill slopes as these practices relate to 
reveget.ation. 

Loss of wildlife habit.at is the principal impact to biolog
ical resources from t.he Coso development, and of particular 
concern is the loss of habitat for the state-list.ed threatened 
Mohave ground squirrel (§~~cmg~bilu~ mgb2Y~o~~). Information is 
present.ly being developed on the habit.at. requirement.s of this 
species as part of ot.her 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 veget.tion resembling that of the nearby landscape, with a 
priority on the use of plant materials having habitat value for 
the Mohave ground squirrel. 



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 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 obtain additiOnal information. Burgess 
L. (Bud) Kay, an authority on Mohave Desert revegetation, 
cqnducted 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, lnyo County, Cali~ornia. 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 to strong winds throughout the 
year. 

Annual pr~cipitation· ranges from '3 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 is on recent volcanic 
formations. Slopes are gentle to rather steep (0 to 30 percent 
slopes in most developed areas). The soils are formed over 
welded tuff, or over sediments derived from tuff. Maynard Lake 
coarse sands predominate; ccarse-t~xtured 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 
communities: Mohave creosote bush scrub, Mohave mixed woedy 
scrUb; .and desert saltbush scrub CHolland 1986). No rare and 
endangered plants are knewn to occur in the area presently being 
developed. The NWC resource staff have identified the Joshua 
tree (yY~~ ~~ii2li~) and the' cottontop cactus C~~hiQg~~~~~ 
polyceQh~lus) as plant species of special management concern 
within the KGRA. Transplanting of young, healthy Joshua trees 



within the subject operating area is recommended when practical 
to reduce project impacts (Leitner and Leitner 1987). This 
action appears as an approval condition attached to specific 
project permits, as appropriate. Salvage of the cottontop cactus 
may be carried out at the discretion of NWC. 

THE REVEGETATION PROCESS 

Certain,aspects of the revegetation process are common to 
all sites: 

1)	 A ~ii~__~~21Y2~iQQ is carried out to identify site condition 
and needs for revegetation and erosion control; 

2)	 B~~29~5~iiQQ_gCEsedYC~aare developed, consisting of a site
by-site description of work needed; 

~)	 In areas such as Coso where revegetation efforts are 
relatively new, i~aiiQg_Ei_ic225m~Qia helps to determine the 
most effective approach for the site conditions. Testing at 
this stage of the revegetation process is important for 
develop.ing procedures that will be used more extensively 
during the abandonment phase. 

4) .1!!!ll1 !m!tnill1~ t.s carrieci out by quai if i eel contractors. 

5)	 ~QQiiQciQg is needeel to assure that objectives have been 
met. 

6)	 B.~i.~~~!Y~Sign are carried out regularly to__~Q~_e!!QniQg 
e1et.rmine the effectivenes.. of various methods and to plan 
for future rev.;etation. 

T~E REVEGETATION PLAN 

The revegetation plan presented here will proceed according 
to the steps outlined in the section above. 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 treatment i .. given •. , Specific 
actions 'are outlined in Appendix I for each of 25 already
constructed wellpads; the Navy 1 power plant and fill disposal 
areas; and illl future and under-con,struction .,ellpads. Appendix 
II presents a more detailed discussion of revegetation practices 
reviewed for their applicability at the Coso site. 

A preliminary site evaluation .,as 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 +rom 
representative sites will be collected and sent to SCS or a 
private laboratory for analysis 0+ soil 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 p~d 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 e"pected to be similar in 
their chemical and physical properties. More samples will be 
taken +rom additional sites if a wide variation in soil condi
tions is evident +rom 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 0+ each cut and +ill 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 erosion ·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 gully 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. 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 a+ter 
the first year. If 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 
improved. On existing slopes not already treated for 
revegetation, barley will be applied in the fall (late October to 
early November) just before the onset of winter rains. Barley 
should. be applied to newly completed slopes within 24 hours 0+ 
final grading to allow loose soil to cover the seed. No watering 
is required. 

Long-term erosion control and revegetation is approached 
through the use 0+ indigenous plant materials. Seeding with 
perennial shrubs is the main element, although some native 
perennial grass seed ....ill be included as well (see "Choice of 
plant materials" below). Sites with some "atural revegetation 
and/or low erosion hazard will be spot seeded, a hand application 
measure described by Chan lUi 21. (1977). In this treatment, a 
+ew seeds are placed into a hand-excavated shallow pit. and 



covered by a small amount of soil. spot seeding can be done in 
any density specified; the recommended density here is on 6 foot 
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 ·inches is 
recomme~ded. The effectiveness of surface soil alone in 
encouraging growth of native shrubs will be compared with surface 
soil 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. 

~~i~~iQg__~~~ __algQg~~ 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 is an 
excellent source of seed. Alluvium collecting on the wellpad 
from erosion of the cut slope will be allowed to assume its 
natural angl e of rapose and wi 11 not be graded off,. 

s~~ting fill s19Qg~. 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 (shown as 
a plus (+) in the erosion column of the Appendix 1 tables) 
with ~ history of m~intenanC9 will be seeded in the Tall. 
The recommended application rate for erosion control is 300 
lbs/ac of barley. Spot seeding with a native seed mix will 
be done the following fall or when the s~ope shows signs of 
improved stability. Sites with minor rill and gully erosion 
will be discussed with Cal Energy m~intenance to ascertain 
the anticipated maintenance schedUle; these sites may be 
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seeded with 300 lbs/ac barley in the fall elate 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 lIerosion") but having no natural revegeta
tion <shown" as a minus (-) in Appendix I under I'natural 
revegetation") will be broadcast seeded in the fall (late 
October) with 100 lb/ac barley and spot seeded with a native 

.seed mi x. 

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. 

§tBagBCg_BC9~g~~a-_£g~Uewl¥ oraded sites. The principal 
short-term erosion control measure, as with older graded sites, 
is the use of direct-seeded barley. For long-term erosion 
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 less 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 yards of volume. If an average depth of 3 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 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 
organisms, 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 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 
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trees will also be observed, including avoiding surface distur
bance within 50 ft of a Joshua tree whenever possible, and 
tran~planting Joshua trees when necessary to avoid their loss. 

New cut slopes will-be treated as follows: 

1)	 Where the maximum cut i~ 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 6 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 follows: 

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 6 inches. 
3) Maintain maximum surface roughness with tractor cleats. 
4) Apply broadcast-seeded barley at 100 Ib/acre as soon as 

possible, preferably within 24 hours of final grading and 
wate~ing, and allow soil to cover. 

~)	 If.surface soil is not available, broadcast seed at 20 Ib/ac 
with native seed mix ·immediate1y following grading or in 
late October. 

~~~~Q~C~~~' Laydown areas are considered to be areas of 
disturbance and must be permitted by the same procedure as 
wellpads. It should be noted that no 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 laydown areas which are not expected to be re-used is as 
follows: 

1) 

2> 
3) 

4) 

If creosote b·ush was present, harrow lightly to relieve 
compaction without damage to root crowns. 
If no creosote bush, rip to a depth of 18 inche!!li. 
Spread surface soil to a depth of 4 to 6 inches1 if 
available. 
I-f !Surface soil is not Available for application, broadcast 
seed a n~tive seed mil< At 20 Ib/ac: in late October. 

Transm~~igQ_!!Q~~' CLJV constructed the 28.~ mile 115 k/v 
Devil's Kitchen-Inyokern transmission line in'the summer of 1986. 
Site inspections of the construction are.. 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, incl~ding 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". 

~hQi£g__Q£__21~ui__m~ig~i21a' Desert saltbush (ei~i21g~ 

2Q~2C22), fourwing saltbush (e~ canescens), and buckwheat 
(Eriogonum £2a£i£~lai~m) have produced good results in seeding 
trials carried out by the California Department of Transportation 
near the Coso area (Clary and Slayback 1984). Limited to poor 
success was obtained from cheesebush (Hymenoclea salso1~), 

Mormon-tea (SEhe~ nevadensi§), creosote bush (b~~ i~iggu= 

tata) , and Indian ricegrass (QryzQ2§~ hymenoidga). No informa
tion on seeding trials using spiny hopsage (~c~yia a2iUEas) was 
available, although it is a significant component of the desert 
scrub community in the Coso area. 

On t~e basis of these trials, the three mo~t 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 
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 307
Eriogonum fasciculatum 107
Hymenoclea salsola 107
Oryzopsis hymenoides 5X 
Ephedra nevadensis 57
Grayia spinosa 57
Stipa speciosa 37
Eurotia lanata 27

This mix will be used assuming commercial availability. The 
recommended seeding rate is based en percent live seeda 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 ~rom existing stock, provided it 
originated ~rom the Mohave Desert. 

Initially, this choice of seed mix is based on successful 
tests nearby in the Mohave Desert. It will be modified as the 
results of seeding tests become available for the Coso site, and 
as more information ·is collected on the habitat requirements of 
the Mohave ground·squirrel as part of the Coso Grazing Exclosure 
mitigation program. 

Annual forb (broadleafl 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 more 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 directeQ 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. 

EEl!kk!i!.i!5m.!llll:_!!l.i!i!lJ:!i!!:!.i!!!9l' Th i s rev..get a ti on p I an i s 
designed to require a minimum o~ post-treatment care. The plant 
species selected ~or use are adapted to prevailing conditions. 
Irrigation 1s not planned because plant~· watered during their 
early establishment ·develop a root and lea~ structure dependent 
on continued water. Kay and Graves (1983) found no bene~it ~rom 

irrigation when suitable species are planted in the fall or early 
winter and normal amounts of rainfall followed. 

B!i!=5~!i!.i!5m!i!!:!5. In the event that rainfall is extremely 
unTavorable, retreatment similar to initial treatment will be 
required, inclUding broadcast seeding and/or spot seeding. 
R..treatment 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. 

~c!~~ci.i!__£QC__l!~SS!i!l!l!' A~ an initial standard, shrub 
densities on sites treated for revegetation should after 5 years 
support a density of shrubs equal to about 60 percent of th.. 
d ..nsity found at the b..nchmark monitoring sites (see monitoring 
s ..ction). Shrub size will obviously be less on revegetation 
sites. If the density standard is not met, spot seeding or other 
measures will be repeated to achieve the desired shrub density. 

The most important treatments to be tested at this stage are 
as follows: 1) mulching with straw; 2) use of herbivore protec
tors; 3) U5e o~ ~ertilizer; 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. Twe 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 dtfferent 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 of information, 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 contractorCsl to apply stockpiled surface soil. carry 
out broadcast. 'seeding, spot seed; and i.nstall rodent 
protectors, straw mulch~ and fertilizer; 
Identify a monitor for revegetation evaluation; and 
Establish an information data base on each revegetation 
site. 

~cii~cis__fgc__~~slgstign. 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 llbenchmark" reference sites may consist 
of adjacent undisturbed vegetation, or of nearby sites which 
resemble the 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 is. measured. 
Ultimately, success of the revegetation program is achieved when 
the species composition, frequency, density, cover and biomass 
approximates that of the benchmark reference site. An interim 
measure of success is to achieve within ~ years a shrub density 
which is 60 percent of the benchmark site. 

~~tbgg§. Reference sites will be selested 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 
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reasonably ·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 composition, frequency, 
density and cover of benchmark reference sites will be measured. 
The species, size and location of 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 cover will be 
measured for the herb" layer using 50 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 cut and fill 
slopes. Treading breaks the crust formed on the soil 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 
most fill slopes. Herbaceous vegetation will be noted as to 
species composition for each site, but inten~ive 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 yearg until project abandonment. Productivity 
will be estimated from limited . plant clipping, as feasible 
without adversely afiecting the progress of the revegetation 
process. 

~~t~gli§~iQg_~_Q~S~_g~§~_fgC_c~~~ggi2iigQ_gf£g~i§.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 
elemotnts: 

II A site map showing each graded site at 1,200, and a master 
site map showing each wellpad, by section; 

2) Oblique photographs of each pad, taken every two years; 
3) A record of the "as-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 thlS 
inTormaticn is available; 

5) Records of the date of pad construction, dates of any pad 
maintenance as it relates to revegetation efforts; and 

61 A record of the date and type of revegetation treatments. 

The most important aspect of monitoring is the feedback loop 
it prOVides for future planning. The relative success of various 
m.thQd~ can be used to achieve optimum revegetation strategie9 
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 Tor 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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~PPENDIX I. SPECIFIC REVEGETATION ACTIONS FOR UNVEGETATED SITES 

T<lble I-A. Navy 1 operatoing <lrea erosion contorol and reveget:<ltion me<lSUres. 

Site Conditions" Short Long-term 

erosionro Ir~j I term 

control 
'" ,.. 0 cl.... ~ 
~ 1;0 IWl ~Ie . Barley... .... ~I::I '" 

seeding; I Co I~ e~ ~l 
F<lcilitv	 ~~~~I~~~~I~~jkl~fZ~~~ (lbs/ac) 
11avy 1 power	 CUt N - + 

plan1: Fill ~w + - +
 
Fill disposal Fill N +

WelJpad 18-6 Cu1: N
 Control for 

Fill N 100 61-7,63-7
 
~~llped 52-7 Cut SE
 Control for 

Fill SE Dec. 1967 54-7
 
~~l1ped 54-7 Cut N
 X 

Fill N + - - 100 x· 
Wellped 61-7 Cut .N 

Fill N 100 
-weJJpad 63-7 ~t N 

Fill N. 100 X
 

Wellped 71-7 Cut N - + Control.
 
Fill N + no treatl:lent
 

WelJped 73-7 Cut N x
 
Fill N 100 X
 

Wellped 75-7, Cut SO" X Compare wi toh
 
76-7, 77-7, Fill SO" + + 300 in 1989 41-8/poor soil
 
87-7, 15-8
 

Wellped 78-7	 Cut 5 x
 
Fill 5 100
 X	 x

Wellped 11-8, CUt N + X 
and 31-8 Fill N + X 

Wellpad 41-8 cut N l( x 
Fill N + - - 100 \( x 

Wellped 47-8 CUt S ,X 
c.~.-J. wir.... 11:-"1'Fill S 100 X 

New develop Cut X 
ments Fill 100 Test X 'I. 

·Present site conditions:
 
Exposure: N=north; S=south; E=east; W=west;
 
Test soils: "+" indicates physical and chemical testing to t:e done;
 
Erosion: "_It indicates erosion hazard not sjgnificant: "+11 indicates 

maintoenance may be required: 
Natural reveget<ltion: "+" indicates na=al revegetoation is evident; 

"-" indicates little or no natural revegetation. 

B-14 
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Table !-B. Navy 2 well field and p:1Her plant erosion control ar.d revegeta

Ucn measures.
 

51te Conditiol"s' 5hort

,:I! term 
erosionI
1	 control 

~ I
0 

~ 1£ §I'=	 J 
G I., -~~I 
't: I&. t; ~j e ~I .s8areedli~ 
:0 'l( II" '"	 II • "" 

Facility CII 1101 10 OJ z" (11:s/ac)
 

wellpad 37-17 CUt !'IE x
 
Fill NE 100 ;(
 

wellpad 63-18 CUt S - .- x
 
Fill 5 100 x
;(

Wellpad 0	 CUt 5 x centrol.
 
Fill 5 100 pads p. 63-18
II. 

wellpadP CUt 5 + - - X
 
Fill S 100 x
 

wellpadlJ CUt S X'"
 
"lbtf'
(in progress I Fill· S x.
 

wellpad R CUt N + X
 
. (in· progress) Fill N 100 X
 
Wellpad '( CUt S X ~ with
 
(in progress) Fill S 100 x weUpad R,U
 
Future devel- CUt X
 X-
1..,r )4opnents Fill	 100 x
 

'Present site conditions: 
Exposure: Nznorth: S=south: E=east: W=west; 
Test soils: "+" indicates physical and chemical testing to be done; 
EI'QSion: "-" indicates erosion hazard not significant; "+" indicates 

maintenance may be required; 
Natural revegetation: "+" indicates natural revegetation is evident; 

"-" indicates little or no natural revegetation. 



Table I-C. BL~ 1 wellfield and power plant erosion control and revegetation 
measures. 

Si,te Conclitions· Short

L1] , term.
 

E!1'Q$ion
IV ::, z
 
41 M 0 C\.... ~
 control 
u I ::J III 0 ~ ., 

.~ lll)~ .-.-;;j ~ ID Barley
 
~ ~ I ~I ~1 '.U ~I seedirl9'
 
Ul II- III :z: ~Facility tll:lS/ac) 

Wellpad A CUt s + -  ;( 

Fill S 100 x 
Wellpad 33-19 CUt S x 

(=C) Fill S - + x 
Wellpad 72-19 CUt S x: 
(~D) Fill S + + + 300 in 1969 

Wellpad 73-19 CUt S x: 
(~E) Fill S + - + x 

Wellpad ~6-19 cut N x 
(=F) Fill N - + x: 

-wellpad 24-20 CUt SE . ··x 
(=G) F~ll SE + +  300 in 1969 . 

Wellpad P Gut S x: 
(in progress) Fill S 100 
Wellpad Q CUt E 
(in progress) Fill s: 100 x as feasible 
Future cevel- CUt 

opnents Fill 100 x: .Test 

*Present site conditions: 
Exposure: N=nort.h; S=sout.h; .E=east; W=west; 
Test soils: "+" indicates physical and chemical testing to be done; 
Erosion: II_" i.ndicates erasion hazard r.ot significant; "+11 indicates 

maintenance may be required; . 
Natural revegetation; "+" indicates natural revegetation 1s evident; 

"-" indicates little or no natural revegetation. 
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APPENDIX II. DISCUSSION OF REVEGETATION PRACTICES 

SITE PREPARATION 

Within a given soil type, slope is a determining ~actor ~or 

the rate o~ soil erosion. Although runoff-caused erosion can 
occur on slopes as gentle as 20 percent (5:1> (Kay and Graves 
1983a), soil erosion accelerates ~ith increasing slope. Under 
experimental rainfall condi tions, Kay 0984> found that gravel 1 y 
sandy loam lost five times more soil from 2:1 slopes than from 
5:1 slopes. 

The loose soils and unconsolidated 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 ·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 basi s. 

Cross-drains or contour trenches on fill and cut slopes 
reduce sheet erosion ha:ards and provide more favorable sites for 
plant establishment while presenting little e:<tra 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. 

§~~£~Sg__CQygbQg§§ ~Qg__Q!bg~ £iQ~l__gc~giQg__QCs~iis§§· 

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 wi.nd-blown seed. Eliminating the 
final smoothing of graded surfaces encourages seed capture. For 
slopes already smoothed, "trackwalking" will enhance the effects 
of natural seedfall (CAReD 1986). Compacted surfaces no longer 
in Use should be ripped to a depth of 18 inches to relieve 
compaction•. 

~gnser~iDg~y~s~~soil. To avoid pcssible ~on~usion as to 
whether topsoil (in the usual sense of a disce~nable surface 
l.ye~ high in o~ganics) actually exists in the Coso region, the 
term su~face soil will be used to refer to the uppermost 4 inches 
of soi 1. 

An ine)tpensive source oT local seed and beneficia.l micro
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organisms is surface soil. When surface soil is conserved at the 
onset of grading operati6ns 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 too little 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 c,ontrol 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. 

~Y!6bing. Mulch nearly always shortens the time needed to 
establish a suitable plant cover (Kay 1978). The benefits of 
mulch in erosion control and revegetation include: 

1) Mulch intercepts raindrops, reducing their erosional force; 
2) Some mulches also' intercept runoff. This reduces the 

quantity of soil carried away; 
~) Mulches with surface roughness, such as punched straw or 

gravel, tend to catch and hold wind-carried soil and seed; 
4) Many types of mulches encourage water infiltration; and 
5) Mulches tend to moderate soil temperatures and retain soil 

moisture, both critical factors in the arid Mohave Desert. 

Available mulching mate~ials include: wood fiber. paper mulch, 
straw mulch, gravel, hydromulch and chemical stabilizers (Kay and 
Graves 119B3b). 

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 to 4 tons/acre in two 
applications (Bud Kay, pers. comm., November 1987, and Ken 
Nelson. pers. comm•• November 1987). The longest straw has the 
most stabilizing effect. Rice or other grain straw is better 
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 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 Ibs/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

8-18 
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glass mats are highly effective in reducing erosion. While much 
more expensive ~han straw mulch (Kay 1978), these alternatives 
might be considered for small areas. 

ADDING PLANT MATERIAL 

As indicated earlier, spreading conserved surface soil is a 
cheap and complete means of re-introducing local seed and 
microorganisms to newly graded slopes. Surface soil should be 
spread to a minimum depth of 4 inches as soon as 'possible after 
removal from a graded site. It is preferable to move soil 
between May and December. If initial grading takes place between 
January and April, most seedlings will be killed, but microorgan
isms and dormant seed are still of value. 

Several 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). On 
level ground, the rangeland drill' is' an ideal tool for appJ:oying 
and covering seed. ,Rough or ~teep 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, spot-seeding, a 
procedure in which a small hole or trench is dug and a small 
amount of seed is placed just below the soil surface (Chan ~~ ~l~ 

1977). This method is advantageous in that it requires very 
little seed, 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, is generally 
considered unsuitable for desert applications (Kay 198~, Packer 
and Aldon 1978; 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 to germinate, then die 
from la~~ of access to 50il 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 vegetation. 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 variatien'froin region to region may be 
con5iderable. 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 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 originated from the 
Mohave Desert from comparable elevation sites. 

In revegetation studies.carried out near Little Lake, Clary 
and Slayback (1984) found ~21~ 201~Ss~2s 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 sriogonum £sasiculatum also performed well in 
seeding trials at Cittle Lake. Other species have had limited to 
poor results, including ~~menoclea salsola, Ephedra ~2g§2§i§, 

Larrea trident~~, and Q~Y~2§i§ h~menoides. No seeding-trial 
information is available on L~cium, except that Kay ~~ sl. (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 
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the revegetation objectives, as well as which species are likely 
to perform well. asriQ~~__Qgl~~2C22 should be prominent in the 
seed mi~, since it grows well on disturbed sites, is a major 
component of 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 specie~ 

should be included in the seed mix if feasible, and their 
performance evaluated. If erosion control is a persistent 
problem, use of rabbitbrush (~hcx~gthamn~~ a~~~a) should be 
considered, but it is not desirable. Rabbitbrush 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. 

Brasses have exceptionally good ability to hold surfacF. 
soil, and are widely used in erosion control. However, annual 
grasses compete with shrub and forb seedlings and may diminish 
the success of other efforts. A sparse stand of non-persisting 
annual grass such as barley is recommended Tor erosion control 
and mulch. If barley is used alone, it should be applied at 
200-300 lbs/acre. If used in combination with native shrub see~ 

(recommended application rate of 20 lbs/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 1983al. 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 do so during the dry months. 
Re-treatment may be required to achieve acceptable results. 

FOLLOWUP CARE 

The prevailing vi~w on irrigation in the da~ert 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. Host 
authors agree that if the correct species are planted in the fall 
or early winte~ and there is normal rainfall afterward, there is 
no benefit from irrigation (Kay and Braves 1983b). 

Tyson (1984) explains the nen-irrigation rationale as 
follows: 

. "There is a widespread misconception that a native plant can 
be planted on any site, irrigated temporarily, and then left 
to . dnatural +orce5~. In practice,' temporary irrigation 
commonly produces a larger leaf area than without irriga
tion.· If roots cannot absorb enough water to 'support th~ 
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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 
time. In fact, watering for dust control must be ~aken 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. 

Although fertilizer is usually applied with mulch to 
compensate for nitrogen r~moved from the soil by decomposition 
(Kay 1978>, this process 1S 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 contingi!ncy f'or 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 playa 
role. Wire ·cages are essential 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 Dayak 
1986), and perforated plastic cages are available which photodeg
rade in three to five years (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 burros can reliably be kept away, revegetation 
efforts are at risk. 
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9/18/2008 

Urbemis 2007 Version 9.2.4 

Detail Report for Annual Construction Unmitigated Emissions (Tons/Year) 
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 SO2 PM10 Dust PM10 Exhaust PM10 Total PM2.5 Dust PM2.5 Exhaust PM2.5 Total CO2 
2009 0.26 2.18 1.04 0.00 0.00 0.10 0.10 0.00 0.09 0.09 200.69 

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 92.45 
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 88.22 
Worker Trips 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.23 

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 16.56 
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 15.80 
Worker Trips 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.76 

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 54.09 
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 51.81 
Worker Trips 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.29 

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 37.59 
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 34.95 
Worker Trips 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.63 

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 
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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: \\Hqtr-data1\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 NOx CO SO2 PM10 Dust PM10 Exhaust PM10 Total PM2.5 Dust PM2.5 Exhaust PM2.5 Total CO2 
Time Slice 4/1/2009-5/21/2009 Active 6.67 56.24 25.89 0.00 0.01 2.61 2.62 0.00 2.40 2.41 4,997.32 

Pipeline Installation Phase 1 (50 6.67 56.24 25.89 0.00 0.01 2.61 2.62 0.00 2.40 2.41 4,997.32 
day) 04/01/2009-05/21/2009 

Off Road Diesel 6.50 55.98 21.65 0.00 0.00 2.61 2.61 0.00 2.40 2.40 4,768.43 
Worker Trips 0.17 0.26 4.24 0.00 0.01 0.01 0.02 0.00 0.01 0.01 228.89 

Time Slice 5/22/2009-6/11/2009 2.67 22.72 10.94 0.00 0.00 1.05 1.06 0.00 0.97 0.97 2,207.93 
Pipeline Installation Phase 2 (20 2.67 22.72 10.94 0.00 0.00 1.05 1.06 0.00 0.97 0.97 2,207.93 
day) 05/22/2009-06/11/2009 

Off Road Diesel 2.59 22.60 9.06 0.00 0.00 1.05 1.05 0.00 0.97 0.97 2,106.20 
Worker Trips 0.07 0.12 1.88 0.00 0.00 0.00 0.01 0.00 0.00 0.00 101.73 

Time Slice 6/12/2009-7/31/2009 3.75 32.78 14.25 0.00 0.01 1.46 1.47 0.00 1.34 1.35 3,005.22 
Pipeline Installation Phase 3 (50 3.75 32.78 14.25 0.00 0.01 1.46 1.47 0.00 1.34 1.35 3,005.22 
day) 06/12/2009-08/01/2009 

Off Road Diesel 3.65 32.63 11.89 0.00 0.00 1.46 1.46 0.00 1.34 1.34 2,878.06 
Worker Trips 0.09 0.15 2.35 0.00 0.01 0.00 0.01 0.00 0.00 0.01 127.16 

Time Slice 8/3/2009-9/2/2009 4.21 33.22 19.08 0.00 0.01 1.63 1.64 0.00 1.50 1.51 3,268.31 
Pipeline Installation Phase 4 (30 4.21 33.22 19.08 0.00 0.01 1.63 1.64 0.00 1.50 1.51 3,268.31 
day) 08/03/2009-09/02/2009 

Off Road Diesel 4.04 32.95 14.84 0.00 0.00 1.63 1.63 0.00 1.50 1.50 3,039.42 
Worker Trips 0.17 0.26 4.24 0.00 0.01 0.01 0.02 0.00 0.01 0.01 228.89 

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 
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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 f ac to rs  should be considered when planning revegeta- 
t i o n  a t  the  Coso Known Geothermal Resource Area: 

1. 	 Growth o f  desert  p l a n t s  i s  slow even under t he  most favor-
ab le  condi t ions,  and revege ta t ion  w i l l  a l so  be slow. 

2. 	 Weather i s  t h e  s i n g l e  most i n f l u e n t i a l  f ac to r ,  and i t s  
extreme v a r i a b i l i t y  confounds revegetat ion planning and 
b r i ngs  mixed resu l t s .  

3. 	 Wind and dryness a re  t h e  enemies of revegetat ion; both a re  
i n  quan t i t y  a t  Coso. 

4. 	 A r t i f i c i a l l y  augmented p l a n t  growth b r i ngs  on add i t i ona l  
r i s k :  watering and f e r t i l i z a t i o n  enhance l e a f  growth which 
can be suppported on ly  by continued regu la r  care f o r  an 
i n d e f i n i t e  per iod  of time. Also, both  watering and f e r t i l i -  
za t i on  increase p l a n t  p a l a t a b i l i t y  t o  herbivores. 

5. 	 The remoteness of t he  Coso s i t e  makes i n tens i ve  maintenance 
o f  a revegetat ion program d i f f . i c u l t ,  al though regu la r  review 
o f  progress i s  requ.ired. 

6. 	 The continued presence o-F ' t iurros and c a t t l e  reduces the  
1ik e l i  hood of. success o f  a revegetat ion program. 

These f a c t o r s  suggest t h a t  t he  most successful revege ta t ion  p lan  
i s  one which r e l i e s  p r i m a r i l y  on na tu ra l  processes and requ i res  
l i t t l e  i n te r ven t i on  once s i t e  preparat ion i s  complete. 

I n  order o f  p r i o r i t y ,  t he  two p r i n c i p a l  ob jec t i ves  o f  
pre-abandonment revegetat ion a t  COSO a re  erosion c o n t r o l  and the  
use o f  indigenous n a t i v e  p l a n t  species t o  he lp  compensate f o r  
l o s t  h a b i t a t  f o r  t he  threatened Mohave ground s q u i r r e l  (Spermo-
e h i l u s  mohavensis). These ob jec t i ves  can be accommodated 
concurrent ly ,  w i th  t he  greater  emphasis on eros ion con t ro l  i n  t h e  
i n i t i a l  stages. 

The revegetat ion program ou t l i ned  here c a l l s  f a r  c l e a r l y -
def ined object ives,  good s i t e  preparat ion,  use o f  n a t i v e  seed, 
1im it e d  f 011 owup care and p e r i  odi  c moni t o r i  ng . 



INTRODUCTION 

Geothermal  deve lopment  a t  t h e  Coso Known Geothermal  R e s o u r c e  
A r e a  (KGRA) by t h e  C h i n a  Lake J o i n t  V e n t u r e  (CLJV) i n v o l v e s  t h e  
commitment of  l a n d  f o r  r o a d s ,  p i p e l i n e s ,  w e l l p a d s ,  power p l a n t s  
and  t r a n s m i s s i o n  f a c i l i t i e s .  Most o f  t h e  l a n d  is commit ted  f a r  
t h e  l i f e  of t h e  p r o j e c t ,  b u t  a n  e s t i m a t e d  5 p e r c e n t  c o n s i s t s  of 
t e m p o r a r y  u s e  a r e a s  and c u t  and f i l l  s l o p e s .  T r e a t m e n t  o f  t h e s e  
l a n d s ,  p r e s e n t  and  f u t u r e ,  is. the s u b j e c t  o+ t h i s  p l a n .  A t  t h i s  
t i m e ,  o n e  power p l a n t  a n d  25 w e l l p a d s  h a v e  b e e n  c o n s t r u c t e d ;  a n  
a d d i t i o n a l  power p l a n t  s i t e  and  t w o  w e l l p a d s  a r e  p r e s e n t l y  u n d e r  
c o n s t r u c t i o n ;  a n d  t w o  a d d i t i o n a l  power p l a n t s  and a number o f  
w e l l p a d s  are p l a n n e d .  T h i s  p l a n  a d d r e s s e s  t h e  s p e c i f i c  t r e a t m e n t  
of  e a c h  e x i s t i n g  f a c i l i t y ,  and  sets f o r t h  p r o c e d u r e s  f o r  i n -  
p r o g r e s s  and  f u t u r e  work. 

CLJV is p r e s e n t l y  o p e r a t i n g  u n d e r  p e r m i t  c o n d i t i o n s  r e q u i r -  
i n g  r e v e g e t a t i o n  of u n v e g e t a t e d  c u t  and  f i l l  s l o p e s ,  s t o c k p i l i n g  
t o p s o i l ,  u s e  o f  i n d i g e n o u s  p l a n t  s p e c i e s  i n  r e v e g e t a t i o n ,  and 
w h a t e v e r  a d d i t i o n a l  m e a s u r e s  a r e  r e q u i r e d  by t h e  Ch ina  Lake Naval 
Weapons C e n t e r  (NWC) and  Bureau o f  Land Management (FLH) t o  
s a t i s f a c t o r i l y  c o n t r o l  e r o s i o n .  I n  a d d i t i o n ,  t h e  C a l i f o r n i a  
Depar tment  of  F i s h  a n d  G a m e  (CDFG) must  a p p r o v e  of  e l e m e n t s  08 
t h e  r r v e g e t a t i . o n  p l a n  which a f f e c t  w i l d l i f e  h a b i t a t .  T h i s  
r e v e g e t a t i o n  p l a n  p r i m a r i l y  a d d r e s s e s  t h e  u s e  of p l a n t  m a t e r i a l ,  

. a n d  i n c l u d e s  p r o c e d u r e s  f o r  ' g r a d i n g ' a n d  m a i n t e n a n c e  of  e x i s t i n g  
and f u t u r e  c u t  a n d  f i l l  s l o ' p e s  as k h e s e  p r a c t i c e s  r e l a t e  t o  
r e v e g e t a t i o n .  

L o s s  of  w i l d l i f e  h a b i t a t  is t h e  p r i n c i p a l  i m p a c t  t o  b i o l o g -
i c a l  r e s o u r c e s  f r o m  t h e  Coso deve lopment ,  and  of p a r t i c u l a r  
c o n c e r n  is t h e  loss  of  h a b i t a t  f o r  t h e  s t a t e - l i s t e d  t h r e a t e n e d  
Mohave g round  s q u i r r e l  ( S e e r m a ~ h i l u s  m o h a v e n s i s ) .  I n f o r m a t i o n  is 
p r e s e n t l y  b e i n g  d e v e l o p e d  on t h e  h a b i t a t  r e q u i r e m e n t s  of t h i s  
s p e c i e s  as p a r t  o+ o t h e r  m i t i g a t i o n  m e a s u r e s  on  CLJV p r o j e c t s .  
The u s e  o f  s u i t a b l e  p l a n t  m a t e r i a l s  i n  r e v e g e t a t i o n  c a n  h e l p  t o  
c o m p e n s a t e  f o r ,  and  i n  p a r t  r e p l a c e ,  l o s t  h a b i t a t  f o r  t h e  Mohave 
ground s q u i r r e l  . 

Abandonment is n o t  a d d r e s s s e d  i n  t h i s  p l a n ,  s i n c e  v i r t u a l  1  y  
n o  l a n d  is c o n s i d e r e d  by CLJV to b e  abandoned a t  t h i s  t i m e .  The 
s i t e - s p e c i f i c  e x p e r i e n c e  d e r i v e d  f rom r e v e g e t a t i o n  e f f o r t s  now 
w i l l  set  t h e  s t a g e  f o r  e f f e c t i v e  r e v e g e t a t i o n  when more e x t e n s i v e  
a r e a s  w i l l  b e  r e c l a i m e d  upon abandonment. 

OBJECTIVES 

T h i s  p l a n  is  d e s i g n e d  t o  m e e t  t w o  o b j e c t i v e s :  f i r s t  and 
f o r e m o s t ,  e r o s i o n  c o n t r o l ;  s e c o n d ,  t h e  e s t a b l i s h m e n t  of i n d i g e n -
o u s  v e g e t a t i o n  r e s e m b l i n g  t h a t  of  the n e a r b y  l a n d s c a p e ,  w i t h  a 
p r i o r i t y  on  t h e  u s e  of  p l a n t  mater ia ls  h a v i n g  h a b i t a t  v a l u e  f o r  
t h e  Mohave g round  s q u i r r e l .  



METHODS 

In format ion on previous work on revege ta t ion  i n  t he  Mohave 
Desert was r e v i  ewed. Published ma te r i a l  inc luded r e p o r t s  
prepared by t h e  Un i ve rs i t y  o f  C a l i f o r n i a  Cooperative Extension, 
t he  U.S. S o i l  Conservation Service (SCS), and the  C a l i f o r n i a  
Department o f  Transportat ion, as we l l  as proceedings from recen t  
revegetat ion symposia. Knowledgeable ind . i v i  duals were a1 so 
contacted by telephone t o  ob ta in  a d d i t i o n a l  informat ion.  Burgess 
L. (bud) Kay, an au tho r i t y  on Mohave Desert revegetat ion,  
conducted a p r e l i m i n a r y  s i t e v i s i t  i n  December, 1987. D r a f t s  of 
t h i s  p lan  were reviewed by C a l i f o r n i a  Energy Company (Cal 
Energy, t he  operator  f o r  CLJV), NWC, BLM, and CDFG. 

DESCRIPTION OF THE HEVEGETATION SITE 

The CLJV geothermal development i s  loca ted  a t  5000 t o  4500 
f e e t  e l eva t i on  i n  t he  Coso Range, China Lake Naval Weapons 
Center, Inyo County, Cal i fo rn ia .  Summers a re  ho t  and w in te rs  a re  
cold. Freezing temperatures, may be expected from a t  l e a s t  
November through March. Mean monthly temperatures range from 
about 40 degrees F (December) t o  about 85 degr,ees F (Ju ly-
August). The area i s  subject  t o  s t rong  winds throughout the  

.. .  .year. 

Annual p r e c i p i t a t i o n -  ranges from ' 3  t o  6.5 inches (Environ-
mental Moni tor ing and Services Center, 1980). Host p r e c i p i t a t i o n  
f a l l s  i n  the  winter .  Occasional summer thundershowers take  p lace  
i n  J u l y  and August; although sporadic, these storm events may 
have a s i g n i f i c a n t  in f luence  on revege ta t ion  e f f o r t s .  They 
prov ide important  moisture dur ing t he  c r i t i c a l  summer months, bu t  
t h e i r  i n t e n s i t y  a l so  presents p o t e n t i a l  f o r  eros ion caused by 
runo f f  . 

Although the  area has a complex geologic h i s t o r y ,  much of 
t h e  present and proposed development i s  on recent  vo lcan ic  
formations. Slopes are gen t le  t o  r a t h e r  steep (0 t o  30 percent  
slopes i n  most developed areas). The s o i l s  a re  formed over 
welded tuf f ,  o r  over sediments der ived from t u f f .  Maynard Lake 
coarse sands predominate: coarse-textured sands are found on 
sideslopes and f ine-textured mater ia l  i n  a1 l u v i a l  basins. COSO-
Rock Outcrop stony sandy loams are found on the  h igher  slopes and 
upper basins (WESCO 1980). 

The bo tan ica l  features present i nc lude  th ree  n a t u r a l  
communit ies: Mohave creosote bush scrub, Mohave mixed woody 
scrub; .and deser t  sa l  tbush scrub (Hol land  1986). No r a r e  and 
endangered p l a n t s  are  known t o  occur i n  t h e  area p resen t l y  being 
developed. The NWC resource s t a f f  have i d e n t i f i e d  t he  Joshua 
t r e e  (Yucca b r e v i f  01 i a) and the. ca t ton top  cactus (Ech inocac t~~s  
po l  ycephal us) as p l a n t  species of speci a1 management concern 
w i t h i n  t he  KGRA. Transplant ing o f  young, hea l thy  Joshua t r e e s  
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~ u r t h e reva luat ion w i l l  be c a r r i e d  ou t  t o  develop a base l ine  
on phys ica l  cond i t ions  a t  revegetat ion s i t es .  S o i l s  from 
representat ive s i t e s  w i l l  be c o l l e c t e d  and sent t o  SCS o r  a 
p r i v a t e  labora to ry  f o r  ana lys is  o f  s o i l  tex tu re ,  water-holding 
capab i l i t y ,  and a v a i l a b l e  n i t rogen, phosphorus, and potassium.. 

.These samples w i l l  be taken from . wellpads 54-7, 72-18, 51-17,, 
64-18 (Navy 2 pad R ) ,  and ELM 1 Pad A t o  document t y p i c a l  
condi t ions.  Most pads a re  constructed on s i t e s  w i t h i n  t h e  
Maynard Lake s o i l s  mapping u n i t  and a re  expected t o  be s i m i l a r  i n  
t h e i r  chemical and phys ica l  proper t ies .  More samples w i l l  be 
taken from add i t i ona l  s i t e s  i f  a wide v a r i a t i o n  i n  s o i l  condi-
t i o n s  i s  evident from t h i s  i n i t i a l  sampling. To assess poten- 
t i a l  low f e r t i l i t y  s o i l  condi t ions,  s o i l  samples w i l l  be taken 
from wellpads 75-7, 41-8, 73-19, 72-19 and 24-20. The angle and 
cond i t ion  of each c u t  and f i l l  s lope w i l l  be documented and 
incorporated i n t o  a s i t e - s p e c i f i c  data base t o  be maintained on 
each revegetated s i t e .  

Short-term eros ion con t ro l  and long-term eros ion con t ro l  and 
revegetat ion needs must be addressed f o r  a l l  unvegetated s i t es .  

. - . . 	The present degree o f  erosiorr 'hazard and na tu ra l  r#evegetat ion 
w i l l  d i c t a t e  t he  emphasis placed on each. . Slopes w i t h  l i t t l e  
erosion hazard and some na tu ra l  revegetat ion w i l l  r e q u i r e  t he  
l eas t  treatment; newly-graded slopes o r  e x i s t i n g  slopes w i t h  r i l l  
and g u l l y  erosion, a h i s t o r y  o f  f requent maintenance, o r  evidence 
o f  l o w - f e r t i l i t y  s o i l s  w i l l  r e q u i r e . t h e  most i n tens i ve  treatment. 

The standard approach here t o  short-term eros ion con t ro l  i s  
broadcasting bar ley  seed. Bar ley i s  quick t o  form a dense, 
shallow r o o t  system t o  ho ld  t he  s o i l ,  bu t  i s  non-pers ist ing i n  
the  desert  and thus does no t  compete w i t h  n a t i v e  species a f t e r  
the  f i r s t  year. I f  a h igh  erosion hazard ex i s t s ,  a dense seeding 
of bar ley  i s  app l ied t he  f i r s t  year. Long-term eros ion c o n t r o l  
and revegetat ion i s  n o t  attempted u n t i l  s lope s t a b i l i t y  i s  
impr oved . On e x i s t i n g  slopes no t  a l ready t r ea ted  f o r  
revegetat ion, bar ley  w i l l  be appl ied i n  t h e  f a l l  ( l a t e  October t o  
e a r l y  November) j u s t  before the onset o f  w in ter  ra ins .  Bar ley  
should. be appl ied t o  newly completed slopes w i t h i n  24 hours o f  
f i n a l  grading t o  a l low loose s o i l  t o  cover the  seed. No water ing 
i s  required. 

Long-term eros ion con t ro l  and revegetat ion i s  approached 
through the  use of indigenous p l a n t  mater ia ls.  Seeding w i t h  
perennial  shrubs i s  t he  main element, al though some n a t i v e  
perennial  grass seed w i l l  be inc luded as we l l  (see "Choice o f  
p l a n t  mate r ia ls "  below). S i t es  w i t h  some na tu ra l  revege ta t ion  
and/or low erosion hazard w i l l  be spot seeded, a hand a p p l i c a t i o n  
measure described by Chan a l .  (1977). I n  t h i s  treatment, a 
few seeds are placed i n t o  a hand-excavated shal low p i t ,  and 



covered by a  small amount o f  s o i l .  Spot seeding can be done i n  
m y  densi ty  specif ied; the recommended densi ty  here i s  on 6 f o o t  
centers. The procedure w i l l  be c a r r i e d  out i n  the  f a l l ,  
preferably  l a t e  October. No add i t iona l  watering i s  required. 
F i l l  slopes of  f u tu re  pads w i l l  rece ive  an app l ica t ion  of  
conserved sur f  ace so i  1.; an app l ica t ion  o f  4 t o ,6 -inches i s  
recommended. The ef fect iveness of  surface s o i l  alone i n  
encouraging growth of na t i ve  shrubs w i l l  be compared w i th  surface 
s o i l  spreading p lus  broadcast seeding (see "Testing o f  
Treatments", below). 

Dust con t ro l  i s  an ongoing a i r  q u a l i t y  issue i n  the  Caso 
area, and s p e c i f i c  measures t o  cont ro l  f u g i t i v e  dust have been 
taken i n t o  account when planning revegetat ion work. Watering 
dur ing grading i s  required f o r  dust cont ro l ;  i t  helps the s o i l  t o  
form a crust .  However, a  heavy app l ica t ion  of water may stimu- 
l a t e  germination and cause subsequent seedling mor ta l i t y .  As a  
resu l t ,  seeding should be timed t o  c lose ly  fo l low these dust 
con t ro l  measures t o  achieve the bene f i t  of some blown s o i l  t o  
cover seed, bu t  avoid excess1 ve moi sture. Seeding is recommended 
w i t h i n  24 hours fo l low ing  f i n a l  grading. 

A more de ta i l ed  discussion of  each type of  revegetation s i t e  
.. i s  presented below. . . . . .  . 

E~isfins,rut,-2lnees~ Erosion hazard on cut slopes i s  
general ly no t  a problem, so use of  broadcast seeded bar ley and 
na t i ve  seed is not  planned. Cut slopes w i l l  be spot seeded w i th  
a  na t i ve  shrub-grass mixture. The densi ty of  p lan t ing  w i l l  
depend on the  degree of  na tura l  revegetat ion already i n  place. 

Very l i t t l e  ac t i ve  maintenance i s  needed f o r  most cu t  
slopes. Natural  seedfa l l  from undisturbed slapes above i s  an 
exce l len t  source of  seed. Alluvium c o l l e c t i n g  on the wellpad 
from erosion o f  t he  cut  slope w i l l  bc allowed t o  assume i ts  
natura l  angle o f  repose and w i l l  not  be graded off.. 

E x i s t i n g  f i l l  s l o ~ e s .  t o------- ---------- F i l l  slopes are more susceptible 
erosion than the  more compacted - c u t  slopes, and they lack a 
nearby source of  na t i ve  seed. Consequently, f i l l  slopes requ i re  
more a t t e n t i o n  than cu t  slopes. The fo l low ing  pract ices w i l l  be 
appl ied t o  f i l l  slopes: 

- F i l l  slopes wi th  pronounced r i l l  and g u l l y  erosion (shown as 
a p l u s  (+) i n  the erosion column o f  the hppendix Itab les)  
w i th  a h i s t o r y  of maintenance w i l l  be seeded i n  the  fa1 1. 
The recommended app l ica t ion  r a t e  f o r  erosion contro l  i s  300 
lbs/ac o f  barley. Spot seeding w i th  a  na t i ve  seed m i x  w i l l  
be  done the  fo l lowing f a l l  or  when the slope shows signs of 
improved s t a b i l i t y .  S i tes  wi th  minor r i l l  and g u l l y  erosion 
w i l l  be discussed wi th  Cal Energy maintenance t o  ascer ta in  
the  an t ic ipa ted  maintenance schedule; these s i t e s  may b e  



--------- ------------------- 

seeded w i th  SO0 lbs/ac bar ley i n  t h e  f a l l  ( l a t e  October) or  
l e f t  u n t i l  regrading, when they w i l l  be t rea ted  as f o r  a 
newl y-graded s i t e .  

- F i l l  slopes wi th  low erosion hazard (shown as a minus (- )  i n  
Appendix Iunder "erosion") but having no na tura l  revegeta- 
t i o n  (shown' as a minus (-) i n  Appendix Iunder "natural  
revegetat ion" w i  11 be broadcast seeded i n  the f a l l  ( l a t e  
October) wi'th 100 lb /ac  bar ley and spot seeded w i th  a na t i ve  
.seed m i x .  

- Slopes wi th  low erosion and good na tu ra l  revegetat ion (shown 
as a p lus  (+) i n  Appendix Iunder "Natural Revegetation") 
w i l l  rece ive no bar ley seeding bu t  w i l l  be spot-seeded i n  
l a t e  October wi th  a na t ive  seed m i x .  

Standard erocedures f o r  newly ~ r a d e ds i tes .  The p r i n c i p a l  
short-term erosion cont ro l  measure, as w i th  o lder  graded s i t es ,  
i s  the use of direct-seeded barley. For long-term erosion 
cont ro l  and revegetation, use of conserved sur f  ace s o i l  i s  the  
most important element. Cut and f i l l  slopes constructed i n  
connection w i th  wellpds, roads, power p l a n t '  s i t e s ,  or any other 
re la ted  f a c i l i t i e s  w i l l  be t reated according t o  the fo l low ing  
methods. 

Before grading begins on a new s i t e ,  the app l ica t ion  s i t e ,  
f o r "  conserved ' surface soi  1 w i  11 ,be i d e n t i f i e d  and &I p lan 
developed f o r  i t s  use. Newly graded s i t e s  w i l l  have the  surface 
s o i l  (no l ess  than 2 inches and no more than 4 inches) co l l ec ted  
f o r  app l i ca t ion  on f inal-graded f ill slopes. For a standard 
s i ze  6 acre wellpad ( inc lud ing cut  and f i l l  slopes), conserved 
s o i l  removed t o  the minimum depth of  2 inches w i l l  amount t o  
1,613 cubic yards of  volume. I f  an average depth of 3 inches i s  
taken, about 2,400 cubic yards w i l l  result . ,  

Conserved surface s o i l  qu ick ly  de ter io ra tes  when stockpi led,  
and the bene f i t  t o  revegetation l i kew ise  diminishes. Co l l ec t i ng  
and applying conserved surface s o i l  i n  t h e  same operation i s  the 
l e a s t  expensive method, since the s o i l  must be loaded and 
unloaded on ly  once. To assure v i a b i l i t y  of surface s o i l  
organisms, app l i ca t ion  t o  a completed f i l l  slope must take place 
w i th in  24 hours of  i n i t i a l  grading dur ing the season (November-
A p r i l  and w i t h i n  one week of  any summer p r e c i p i t a t i o n  exceeding 
0.25 inches). When s o i l s  are dry, they must be appl ied w i t h i n  5 
days o f  co l lec t ion .  

Conserved surf ace so i  1 w i  11 be appl ied t o  newl y completed 
f i l l  slopes t o  a depth of 4 t o  6 inches, and smoothed and 
compacted according t o  ex is t ing  requirements f o r  engineering and 
dust cont ro l .  Maximum surface roughness w i l l - b e  sustained. 

Standard m i t i ga t i on  measures f o r  t h e  preservat ion o f  Joshua 



t r ees  w i l l  a l so  be observed, i nc lud ing  avoiding surface d i s t u r -  
bance w i t h i n  50 f t  o f  a Joshua t r e e  whenever possible,  and 
t ransp lan t ing  Joshua t rees  when necessary t o  avoid t h e i r  loss. 

New cu t  slopes w i l l  'be t r ea ted  as  fol lows: 

1) 	Whets the  maximum cu t  i s  20 f t  o r  less  of depth, t h e  angle 
of  c u t  w i l l  be 2:l. Where the  maximum cu t  exceeds 20 f t  due 
t o  s lop ing te r ra in ,  the angle o f  c u t  w i l l  range between 2:l  
and 1:l as needed. 

2) For each 10 f t  of  depth, a contour trench a t  l e a s t  6 inches 
i n  width w i l l  be.constructed i n  t h e  cu t  slope. 

3) Maintain maximum surface roughness during f i n a l  grading. . 

New f i l l  slopes w i l l  be t rea ted  as fol lows: 

1) Slopes w i l l  be graded as c lose  t o  a 3s 1 slope as possible. 
2) During f i n a l  grading, conserved surface s o i l  w i l l  be appl ied 

t o  the  slope. The recommended r a t e  i s  4 t o  6 inches. 
3) Maintain maximum surface roughness w i th  t r a c t o r  cleats. 
4)  Opply broadcast-seeded bar ley  a t  100 lb /acre as soon as 

possible, p re fe rab ly  w i t h i n  24 hours of  f i n a l  grading and 
watering, and a l low s o i l  t o  cover. 

5 )  	I f  .su r f  ace so i  1 i s  not  avai lab le ,  broadcast seed a t  20 1 b/ac 
w i th  n a t i v e  seed mix ' immediately fo l lowing grading o r  i n  
l a t e  October. 

haydown areas. Laydown areas are  considered t o  be areas o f  
disturbance and must be permi t ted by the same procedure as 
wellpads. I t  should be noted t h a t  no laydown areas present ly  
ex i s t ,  s ince wellpads have been used f o r  t h i s  purpose. Laydown 
areas are areas bladed t o  remove vegetation but t he  surface 
topography has ' not  been a1 tered. They general1 y have been 
compacted from the ac t ion  of  heavy equipment, and t h i s  compaction 
must be re l i eved  t o  achieve good revegetation. Seeding w i t h  
bar ley  i s  no t  expected t o  be required, since laydown areas are 
genera l ly  l e v e l  and do not  present an erosion hazard. Treatment 
o f  laydown areas which are not  expected t o  be re-used i s  as 
f 01lows: 

1) 	 I f  creosote bush was present, harrow l i g h t l y  t o  r e l i e v e  
compaction without damage t o  r o o t  crowns. 

2) I f  no creosote bush, r i p  t o  a depth of 18 inches. 
3) Spread surface s o i l  t o  a depth of 4 t o  6 inches, i f  

avai 1able. 
4 )  I f  surface soil is not ava i l ab le  f o r  appl icat ion,  broadcast 

seed a n a t i v e  seed m i x  a t  20 lb /ac i n  l a t e  October. 

T ransmi~s ion  l ines .  CLJV constructed the 28.5 m i l e  115 k / v  
Dcvi1's K i tchen-Inyokern transmission 1i n e  i n  ' the summer of  1986. 
S i t e  inspect ions of t he  const ruct ion area i n  1987 and 1988 show 
t h a t  na tura l  revegetat ion has occurred a t  a f a s t  enough r a t e  t o  



s t a b i l i z e  s o i l s  and prevent erosion: no f u r t h e r  act ions are 
proposed. ~ e wtransmission l ines ,  inc lud ing  the  220 k V  l i n e  and 
taps from power p lan ts  t o  the l i n e ,  w i l l  be t rea ted  as fo l lows: 

1) 	Vegetation w i l l  be crushed instead of  bladed a t  t he  
s t ruc tu re  s i t e s  and along spur access roads whenever 
topography allows. Crbshing instcad of  b lad ing preserves 
so i  1s and seed sources .on-si te. 

2) 	I n  areas of  greater topographic r e l i e f  where cu t  and f i l l  
slopes are required, such slopes w i l l  be t rea ted  as 
described above, under "Standard procedures f o r  newly graded 
s i tes;  cu t  and f i11 slopes". 

ChnLce-,sf--eLan$--_mate~i_aLs- Desert saltbush ( A t r i ~ l e x  
p g l v c a r ~ a ) ,  fourwing saltbush (A, canescens), and buckwheat 
(Erioqonum fasciculatum) have produced good r e s u l t s  i n  seeding 
t r i a l s  ca r r i ed  out by the  C a l i f o r n i a  Department o f  Transportat ion 
near the Coso area (Clary and Slayback 1984). L imi ted t o  poor 
success was obtained from cheesebush (Hymenoclea sa lso l  a) , 
Mormon-tea (Ephedra nevadensis), creosote bush ( L a m a  t r iden-  
t a t a ) ,  and Indian r icegrass (Oryzopsis hymenoides). No inforrna- 
t i o n  on seeding t r i a l s  using spiny hopsage (Grayia spinosa) was 
avai lable,  although i t  i s  a s i g n i f i c a n t  component o f  the  desert 
scrub community i n  the  Coso area. 

. -	 . - ,  . 

. . On t%e basis o f  these t r i a l s ,  the  three mo?t successful 
species (which a lso are  important components o f  the  shrub layer  
i n  the Cosa KGRA) w i l l  comprise 70 percent of the  seed m i x .  The 
remaining 30 percent w i  11 be composed of  species which a lso  are  
important s t ruc tu ra l  components of the na tura l  communities 
present. Although these species may not  es tab l i sh  themselves i n  
high numbers, i t  i s  ant ic ipated t h a t  a t  l eas t  some of  them w i l l  
become establ  ished. 

The na t i ve  seed m i x  i s  as fo l lows (percentages are by 
weight) : 

At r i p lex  po l  ycarpa 
A t r i p l  ex canescens 
Eriogonum f asci cu l  atum 
Hymenoclea sa lso l  a 
Oryzopsis hymenoides . 
Ephedra nevadensis 
Grayia spinosa 
St ipa  speciosa 
Euro t ia  lanata 

30% 

30% 
10% 
10% 
5% 
5% 
5% 
3% 
2% 

This m i x  w i l l  be used assuming commercial a v a i l a b i l i t y .  The 
recommended seeding r a t e  i s  based on percent l i v e  seed. Seed 
w i l l  be custom co l lec ted  from the  v i c i n i t y  o f  the Coso area 
(w i th in  25 miles, if possible, and from an e leva t ion  range of  
3000 t o  4500 f t  elevat ion) .  . I f  seed production i s  poor f o r  



c e r t a i n  species which are commercial1y avai lab le,  a p o r t i o n  of 
t h e  seed mix may be obtained from e x i s t i n g  stock, provided i t  
o r ig ina ted  from the  Mohave Desert. 

I n i t i a l l y ,  t h i s  choice o f  seed mix i s  based on successful 
t e s t s  nearby i n  the  Mohave Desert. It w i l l  be modif ied as the  
r e s u l t s  of seeding t e s t s  become ava i l ab le  f o r  the  Coso s i t e ,  and 
as more information - i s  co l l ec ted  on the  h a b i t a t  requirements of. . 
t h e  Mohave ground'squi r re l  as p a r t  o f  t he  Coso Grazing Exclosure 
m i t i g a t i o n  program. 

Annual fo rb  (broadleaf)  seed i s  not  recommended f o r  t h e' 

i n i t i a l  stages of  t h i s  revegetat ion program, although i t  might be 
considered a t  a l a t e r  time. The reasons are: fo rbs  used i n  
i n i t i a l  seeding may present more compet i t ion f o r  shrub seedlings; 
and the  presence of f o rbs  may a t t r a c t  herbivores before t h e  shrub 
seedlings are able t o  t o l e r a t e  browsing. Forb seeding w i l l  be 
reconsidered when the  shrub laye r  i s  wel l  established. Cal 
Energy w i l l  seed w i t h  f o rbs  as d i rec ted  by the  agencies 
responsible f o r  the  Cosu Mohave ground s q u i r r e l  m i t i ga t i on  plan, 
s ince t h i s  act ion would be undertaken p r i n c i p a l l y  as a h a b i t a t  
enhancement ac t ion  f o r  t h i s  threatened species. 

Post-treatment maintenance. This revegetatio'n p lan  i s  
designed t o  ' require a minimum of post-treatment care. The p l a n t  

.. 	 species selected f o r  use are adapted t o  p reva i l i ng  condit ions. 
I r r i g a t i o n  i s  not planned because p i  ants' watered dur ing t h e i r  
e a r l y  establishment 'develop a r o o t  and l e a f  s t ruc tu re  dependent 
on continued water. Kay and Graves (1983) found no bene f i t  from 
i r r i g a t i o n  when s u i t a b l e  species are planted i n  the  f a l l  o r  e a r l y  
winter  and normal amounts of r a i  n f  a1 1 f 01.1owed. 

Re-treatment. I n  the  event t h a t  r a i n f a l l  i s  extreme1 y 
unfavorable, retreatment s i m i l a r  t o  i n i t i a l  treatment w i l l  be 
required, inc lud ing  broadcast seeding and/or spot seeding. 
Retreatment w i l l  a l so  be requi red a f t e r  maintenance grading; 
annual inspections by Cal Energy and NWC (and FLM as appropr iate) 
w i l l  determine the  a d v i s a b i l i t y  o f  regrading slopes, tak ing  
revegetat ion e f f o r t s  i n t o  account. 

GrbfsrLn-,fnc,,sucs~s~- A s  an i n i t i a l  standard, shrub 
dens i t i es  on s i t e s  t rea ted  f o r  revegetat ion should a f t e r  5 years 
support a densi ty o+ shrubs equal t o  about 60 percent of t he  
densi ty  found a t  'the benchmark monitor ing s i t e s  (see monitor ing 
sect ion) .  Shrub s i r e  w i l l  obviously be l e s s  on revegetat ion 
s i tes .  I f  the densi ty  standard is not met, spot.  seeding or  o ther  
measures w i l l  be repeated t o  achieve the  desired shrub density. 

The most important treatments t o  be tested a t  t h i s  stage are  
as fo l lows: 1) mulching w i th  straw; 2) use of  herbivore protec- 
tors;  3) use of  f e r t i l i z e r ;  and 4 )  broadcast seeding w i t h  a 



na t i ve  seed m i x  on newly completed slopes. Appendix I shows the 
experimental design of treatments. Two rep l i ca tes ,  as s i m i l a r  as 
possible, were selected f o r  each treatment, w i th  the  exception of  
straw mulch and broadcast seeding. These treatments must be 
appl ied t o  newly-completed slopes and r e p l i c a t e s  w i l l  be designa- 
ted  as they become avai lable. 

It should be noted tha t  t he  monitor ing program w i l l  a l so  
provide an opportuni ty f o r  comparison o f  treatments, such as the 
success of  the seeding m i x  on d i f+e ren t  slopes and exposures, the 
success of  surface s o i l  spreading against  d i r e c t  seeding, and a 
comparison of revegetat ion r a t e s  on d i f f e r e n t  s o i l  types, slopes 
and exposures. This type o f  informat ion,  whi le no t  t e s t i n g  i n  
the  experimental sense, w i l l  p rov ide valuable in format ion f o r  
f u t u r e  planning i n  revegetation. 

Much construct ion a c t i v i t y  has been i n i t i a t e d  i n  the 
calendar year 1988, and a l a rge  number o f  prev ious ly  untreated 
slopes .must be addressed. Implementation i n  1988 w i l l  include: 

- Evaluate s o i l s  fur ther;  - Co l lec t  l oca l  seed; 
- Engage contractor(s)  t o  appl'y s tockp i led  surface s o i l ,  carry  

out broadcast. 'seeding, spot  seed; and i .nstal1 rodent 
protectors, straw mulch, and f e r t i l  i zc r :  - I d e n t i f y  a monitor f o r  revegetat ion evaluation; and 

- Establ ish an informat ion data base on each revegetat ion 
s i t e .  

~ r i f e ~ i s , , f ~ r - - ~ v 2 ~ ~ ~ t i ~ n -The monitoring phase of  the 
revegetat ion program w i l l  inc lude a comparison of  revegetat ion 
s i t e s  against undisturbed s i t e s  f o r  which vegetation charac ter i  s- 
t i c s  are wel l  kncwn. The "benchmark" reference s i t e s  may cons is t  
o f  adjacent undisturbed vegetation, o r  of nearby s i t e s  which 
resemble the s o i l ,  slope, and exposure of the revegetat ion s i t e .  
However, the  cha rac te r i s t i cs  of  s i t e s  known t o  support h igh 
dens i t ies  of Mohave ground q u j r r e l s  may a lso  be used as 
reference s i t e s  against which revegetat ion success is.measured. 
Ult imate1 y, success o+ the revegetat ion program i s  achieved when 
the  species composition, frequency, densi ty,  cover and biomass 
approximates tha t  o f  the benchmark reference s i t e .  An i n t e r i m  
measure of success i s  t o  achieve w i t h i n  5 years a shrub densi ty  
which i s  60 percent o f  the benchmark s i t e .  

Methods. Reference s i t e s  be selected on the bas is  of ------- w i l l  
t he  pre-exist ing vegetation and desired cha rac te r i s t i cs  f o r  
Mohave ground s q u i r r e l  habi tat .  One reference s i t e  may serve f o r  
several revegetation s i tes,  i f  t h e .  s i t e  cha rac te r i s t i cs  are 



r e a s o n a b l y  s i m i l a r .  The e x a c t  s i z e  and l o c a t i o n  of t h e  r e f e r e n c e  
s i t e  w i l l  b e  chosen  i n  t h e  f i e l d ,  b u t  w i l l  a pp rox ima te  t h e  s i r e  
of  a we l l pad  f i l l  s l o p e .  The s p e c i e s  compos i t i on ,  f r e q u e n c y ,  
d e n s i t y  and c o v e r  of benchmark r e f e r e n c e  s i tes  w i l l  b e  measured.  
The s p e c i e s ,  s i z e  and 1o c a t i  on of t h e  s h r u b  1d y e r - w i 11 b e  mapped 
on 10 by  1 0  m e t e r  s q u a r e s .  F i v e  t o  10  such  q u a d r a t s  w i l l  b e  used  -
f o r  a r e f e r e n c e  s i t e ,  depending  on t h e  v a r i a b i l i t y  of t h e  site. 
S t a n d i n g  c r o p ,  s p e c i e s  c o m p o s i t i o n ,  and e s t i m a t e d  c o v e r  w i l l  b e  
measured f o r  t h e  h e r b ' l a y e r  u s i n g  50 squa re - foo t  p l o t s .  

Mon i to r i ng  a t  t h e  r e v e g e t a t i o n  sites w i l l  b e  c h a r a c t e r i z e d  
i n  a s i m i l a r  manner. However, ,care must b e  t a k e n  i n  t h e  i n i t i a l  
y e a r s  n o t  t o  a l l o w  e x c e s s i v e  f o o t  t r a f f i c  on t h e  c u t  and f  i l l  
s l o p e s .  T read ing  b r e a k s  t h e  c r u s t  formed on t h e  sa i l  s u r f a c e ,  
e n c o u r a g i n g  wind and w a t e r  e r o s i o n .  A t  f i r s t ,  o n l y  t h e  s h r u b  
l a y e r  w i l l  be c h a r a c t e r i z e d  u s i n g  10  by 10  m e t e r  areas. ' T h i s  c an  
b e  done  by  o b s e r v e r s  s t a n d i n g  on  t h e  upper  and l o w e r  e d g e s  of 
m o s t  f i l l  s l o p e s .  Herbaceous  v e g e t a t i o n  w i l l  b e  n o t e d  as t o  
s p e c i e s  compos i t i on  f o r  e a c h  site, b u t  i n t e n s i v e  measurement is 
n o t  recommended i n i t i a l l y  b e c a u s e  o f  t h e  e r o s i o n  hazard .  

Mon i to r i ng  w i l l  b e  c a r r i e d  o u t  a n n u a l l y  a t  t h e  r e v e g e t a t i o n  
sites. A f t e r  t h e  i n i t i a l  s u r v e y ,  t h e  r e f e r e n c e  sites w i l l  b e  re-
su rveyed  e v e r y  f i v e  u n t i l  p r o j e c t  abandonment. P r o d u c t i v i t y  
w i l l  b e  e s t i m a t e d  f rom l i m i t e d  , p l a n t  c l i p p i n g ,  as f e a s i b l e  
w i t h o u t  a d v e r s e 1  y af.f e c t i n g  t h e  p r o g r e s s  of t h e  r e v e g e t a t i  on 
p roce s s .  

E ~ f a k L ~ s h i n s , s - d s f s - k ~ , s e e f = r r r ~ v ~ g ~ t _ a t ~ o .t w oOver 
dozen g r aded  s i tes,  s e v e r a l  s o i l  t y p e s  and e x p o s u r e s ,  and a 
number of expe r imen t a l  t r e a t m e n t s  w i  11  qu ick1  y  become unwie ldy  t o  
t r a c k  w i t h o u t  a s y s t e m a t i c  means of r e c o r d i n g  and u p d a t i n g  
i n f o r m a t i o n .  A d a t a  b a s e  w i l l  b e  e s t a b l i s h e d ,  w i t h  t h e  f o l l o w i n g  
elements: '  

1 )  A s i te  map showing each  g r aded  s i t e  a t  1:200, and a m a s t e r  
r i te  map showing each  we l l pad ,  by s e c t i o n ;  

2 )  O b l i q u e  pho tog raphs  of e ach  pad,  t aken  e v e r y  t w o  y e a r s ;  
3) A r e c o r d  of t h e  " a s - b u i l t "  a r e a s  of d i s t u r b a n c e  f o r  e a c h  

pad;  
4 )  I n f o r m a t i o n  on s l o p e ,  r i l l  and g u l l y  e r o s i o n ,  and t h e  

p h y s i c a l  and chemica l  compos i t i on  of t h e  s o i l s ,  a s  t ha  s 
i n f o r m a t i o n  is a v a i  1  a b l e ;  

5 )  Reco rds  of t h e  d a t e  of pad c e n s t r u c t i o n ,  d a t e s  of any  pad 
ma in t enance  as i t  relates t o  r e v e g e t a t i o n  e f f o r t s ;  and 

6 )  A r e c o r d  of t h e  d a t e  and t y p e  of r e v e g e t a t i o n  t r e a t m e n t s .  

The m o s t  i m p o r t a n t  a s p e c t  of mon i to r i ng  is t h e  f e e d b a c k  l o o p  
i t  p r o v i d e s  f o r  f u t u r e  p l ann ing .  The r e l a t i v e  s u c c e s s  of v a r i o u s  
methods c a n  b e  used  t o  a c h i e v e  optimum r e v e g e t a t i o n  s t r a t e g i e s  
f o r  t h e  f u t u r e .  A s  a r e s u l t ,  t h e  mon i to r i ng  r e s u l t s  w i l l  be 
w r i t t e n  up a n n u a l l y  and a t t a c h e d  t o  t h e  annual  r e v e g e t a t i o n  p l a n .  



An evaluation of revegetation actions and monitoring results 
will be conducted annually. Cal Energy will submit an updated 
revegetation plan for NWC, PLM and CDFG approval. The most 
useful time for a review would b e  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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PPPENDIX I. SPECIFIC REVEGETATION ACTIONS FOR UNVEGETATED SITES 

Table I-A. ?lavy 1 operating area ercsion control and revegetation measures. 

Site Conditions8 Short- Long-term Test Measures 

term 

erosion 

control
al 

U 
IQ EarleyILI 
k seeding 


Facilitv -v, 
1 

j lhs/ac 1
' 

t:wy 1 power Cut 
plat Fill LW + - + 


Fill disposal Fill N + -

'Lkllpd 78-6 Cut N - - Control for 


Fill N - - 61-7,63-7 
Gkllpad 52-7 Cut SE - - Control for 

Fill SE - - 54-7 
G&llpd 54-7 Cut N - - X 

Fill N + - - X '  
Wellpad 61-7 Cut . N - -

Fill N - -
-r&31pad 63-7 Cut N - -
. . Fill N. - - X 

Wellpad 71-7 Cut N - + Control, 
Fill N - + no treatment 

Wellpd 73-7 Cut N - -
Fill N - -

Wellpad 75-7, Cut Sii - - Compre with 
76-7, 77-7, Flll Sd + + - 41-8,poor soil 
87-7, 15-8 
I3elllpad 18-7 Cut S - -

Fill S - -
Wellpad 11-8, Cut N . - + 
and 31-8 Fill N - + 
Wellpd 41-8 Cut N - -

Fill N + - -
Wellpad 47-8 Cut S - -

Flll S - -
New tevelop- Cut 


ments Fill Test x 


*Present site conditions: 

w e : N=north; S=south; E=east; Wwest: 

Test soils: "+" indicates physical a d  chemical testing to be done; 

Erosion: "-" indicates erosion hzzard not significant: "+" indicates 


maintenance may be required; 
Natural revegetation: "+" indicates natural revegetation is evident; 

la-" indicates little or no natural revegetation. 




Table I-B. Navy 2 wellfield and p e r  plant erosion control ard revegeta-
tlon measures. 

Site Condltlorŝ  Short- Long-te m  Test Measures 

ten 
 I
ercslon 


aJ
control 


-ley 

' seeding 
jlts/ac 1 

Wellpad 31-11 Cut NE - - 

Fill NE - - loo 


Wellpad 63-18 Cut s - ,-

Fill S - - 100 X 


Wellpad 0 Cut S - - Control, 

Flll S - - 100 pads P, 63-18 


Wellpad P Cut S + - -

Flll S - - 100 


Wellpd U Cut S - - 

(inprcgress) Fill.S - - 

Wellpad R Cut N + . . 


' (In. prcqess ) Fill N 100 
Wellpad Y Cut S 
(inpregress) Fill S 100 
Future devel- Cut 
opnents Fill 


*Present site cditiorrj: 
Ekpsue: Nworth; S=south; E-ast; -st; 
Test soils: "+" lndlcates physlcal and chemlcal testing to be done; 
Erosion: "-" indicates erosion hazard not sig~ificurt;"+" indicates 

maintenance may be required; 
Natural revegetatlon: "+" indicates natural revegetation is evident: 

indicates little or no natural rwegetation. 



Tsble I-C. BLY 1 wellfield and power plant erosicn control and revegetation 

meme5 . 

Site Conditions* Short-

tern. 


a 

control 


Facilit.1 


Wellpad A Cut x Compe with 

Fill X 33-19, 73-19 


X :< 

Wellpad 33-19 Cut X 


(=C) Fill 

Wellpd 72-19 Cut X 


in 1989
(=D Fill 

Wellpd 73-19 Cut X 


(=El Fill X 


Well@ 46-19 Cut , X 


(=F) Fill X 


Wellpad 24-20 Cut ' X  ' 

in 1989 .
(=GI Fill 


Wellpzd P cut X 


(in progress) Fill . X 


Wellpd Q ~ u t  

(in prwess ) Fill x as feasible 

,Nture devel- Cut X 


opments Fill x .Test 

*Present site conditicns: 
w  e  :  N=north: S=south: E-ast: W=uest; 
Test soils: "+" indicates physical and chemical testing to be done: 
Ercsion: "-" ipdicates erosion hazard r.ot significant ; "+" indicates 

maintenance may be required; 

Natural revegetat ion: "+" indicates natural revegetation is evident; 


14-11 
 indicates little or no natural revegetation. 




APPENDIX 11. DISCUSSION O F  REVEGETATION PRACTICES 

SITE PREPARATION 

Within a given s o i l  type, s lope i s  a determining fac to r  f o r  
t h e  r a t e  of  s o i l  erosion. Although runoff-caused erosion can 
occur on slopes as gent le  as 20 percent (S:1) (Kay and Graves 
1983a) , so i 1 erosion accelerates w i t h  increasing s l  ape. Under 
experimental r a i n f a l l  condit ions, Kay (1984) found t h a t  gravel1 y 
sandy loam l o s t  f i v e  times more s o i l  from 2:l slopes than from 
5: 1 slopes. 

The loose so i  1s and unconsolidated parent materi a1 a t  t h e  
Coso s i t e  r a p i d l y  assume t h e i r  angle o f  repose, probably about 30 
percent, as can be seen from a l luv ium c o l l e c t i n g  a t  t he  bases o f  
c u t  slopes. The loose mater ia l  i s  an .ideal s i t e  f o r  p l a n t  
establishment. Revegetation w i  11 take place more. rapid1 y on 1 ess 
steep slopes. R i l l  erosion i s  a l so  l e s s  severe. The recommenda- 
t i o n  f o r  f u t u r e  grading i s  t o  grade both cu t  and f i11 slopes a t  
2:l or, preferably,  3 : l  slopes whenever feasible.  Determination 
o+ acceptable slopes w i l l  be ,made-o n  a case-by-case basis. 

Cross-drains o r  contour trenches on f i l l  and c u t  slopes 
reduce sheet erosion hazards and provide more favorable s i t e s  f o r  
p lan t  establishment whi le  present ing l i t t l e  ex t ra  graded sur-
face. They reduce the  f low and fo rce  of water moving downslope, 
and increase i n f i l t r a t i o n  (Kay and Graves 1903b). They a r e  
espec ia l l y  usefu l  i n  a r i d  lands, and are recommended a t  t h i s  site 
when feasible. 

Surfare,,rsushee~s,--snd,~~th~r~,,finaL--~~sdi~~--e~~~Li~~s-

Burgess L. Kay, an au tho r i t y  on revegetat ion i n  the  Mohave 
Desert, bel ieves tha t  encouraging natura l  revegetat ion i s  the  
most economical and e f f e c t i v e  approach i n  a r i d  lands (Kay, pers 
comm., October, 1987). Wind is a natura l  seed d ispersa l  agent, 
and a rough sur f  ace captures wi.nd-blown seed. E l im ina t ing  the  
f i n a l  smoothing o+ graded surfaces encourages seed capture. For 
slopes already smoothed, " t rackwalking" w i l l  enhance the  e f f e c t s  . 

o f  natura l  seedfa l l  (CARCD 1986). Compacted surfaces no longer 
i n  use should be r ipped t o  a depth of 18 inches t o  r e l i e v e  
compaction. 

Conservinu surf ace soi  1. To avoid possible conf u s i  on as t o  
whether topsoi 1 ( i n  the  usual sense of a d i  scernabl e sur f  ace 
layer  high i n  organics) a c t u a l l y  e x i s t s  i n  the  Coso region, the  
term surface s o i l  w i l l  be used t o  r e f e r  t o  the uppermost 4 inches 
of  s o i l .  

An inecpensi ve source of  1 ocal s'eed and benef ic ia1 micro-



o r g a n i s m s  is s u r f a c e  so i l .  When s u r f a c e  so i l  is c o n s e r v e d  a t  t h e  
o n s e t  o f  g r a d i n g  o p e r a t i b n s  and s p r e a d  on u n v e g e t a t e d  a r e a s ,  i t  
c a n  b e  a n  e f f e c t i v e  means o f  e n c o u r a g i n g  n a t u r a l  r e v e g e t a t i  on 
(Tom Dayak, ' C a l T r a n s ,  p e r s .  c o m m . ,  O c t o b e r ,  1987). Lack of 
oxygen,  t o o  much or too l i t t l e  m o i s t u r e ,  h i g h  t e m p e r a t u r e  or 
p r o l o n g e d  s t o r a g e  b r i n g s  loss  of  s e e d  v i a b i l i t y  and a r e d u c t i o n  
i n  mic roorgan i sms  (Kay 1987).. S p r e a d i n g  s u r f a c e  soi l  i m m e d i a t e l y  
on  a c o m p l e t e d  g r a d e  is least  damaging t o  t h e  l i v i n g  p o r t i o n  of  
t h e  so i l .  Dust  c o n t r o l  s p e c i f i c a t i o n s  r e q u i r e  t h a t  o n l y  t h e  
uppermost  2 i n c h e s  of  soil may b e  c o n s e r v e d  d u r i n g  i n i t i a l  
g r a d i n g ,  b u t  i t  may b e ' s p r e a d  t o  g r e a t e r  d e p t h ,  s u c h  as  4 i n c h e s .  

-------Mulching.  Mulch n e a r l y  a l w a y s  ' s h o r t e n s  t h e  t i m e  needed t o  
e s t a b l i s h  a s u i t a b l e  p l a n t  c o v e r  (Kay 1978). The b e n e f i t s  of  
mu1 c h  i n  erosi on c o n t r o l  and  r e v e g e t a t i  on i n c l u d e :  

1) Mulch i n t e r c e p t s  r a i n d r o p s ,  r e d u c i n g  t h e i r  e r o s i o n a l  f o r c e :  
2) Some mulches  a l s o  . i n t e r c e p t  r u n o f f ,  T h i s  r e d u c e s  t h e  

q u a n t i t y  o f  soi l  c a r r i e d  away; 
3) Mulches w i t h  s u r f a c e  r o u g h n e s s ,  s u c h  as  punched s t r a w  or 

g r a v e l ,  t e n d  t o  c a t c h  and h o l d  w i n d - c a r r i e d  soil  and s e e d ;  
4)  Many t y p e s  of  mulches  e n c o u r a g e  w a t e r  i n f i l t r a t i o n ;  and 
5 )  Mulches  t e n d  t o  m o d e r a t e  so i l  t e m p e r a t u r e s  and r e t a i n  soi 1 

m o i s t u r e ,  b o t h  c r i t ica l  f a c t o r s  i n  t h e  a r i d  Mohave D e s e r t .  . -
Avai l a b 1  e mulching materials i n c l u d e :  wnod f i b e r  , p a p e r  mu1 c h ,  
s t r a w  mulch,  g r a v e l ,  hydromulch and chemica l  s t a b i l i z e r s  (Kay and 
Graves  ( 1983b). 

S t r a w  is t h e  recommended mulch material whenever i t  c a n  b e  
a p p l i e d  ( C l a r y  1983; Kay 1978; Kay and  G r a v e s  1983b) .  The 
recommended method is punch ing  i n  2 t o  4 t o n s / a c r e  i n  t w o  
a p p l i c a t i o n s  (Bud Kay, p e r s .  comm., November 1987, and Ken 
Nelson,  p e r s .  c o m m . ,  November 1987). The l o n g e s t  s t r a w  h a s  t h e  
m o s t  s t a b i l i z i n g  e f f e c t .  R i c e  or o t h e r  g r a i n  s t r a w  is b e t t e r  
t h a n  w i l d  h a y  b e c a u s e  f e w e r  weed s e e d s  a r e  c o n t a i n e d .  To punch 
i n  s t r a w  o n  v e r y  s t e e p  s l o p e s ,  a r o l l e r  must  b e  r a i s e d  and 
lowered by a winch (Kay 1978). 

I n  windy sites, s t r a w  and o t h e r  mulches  are a t  r i s k  of  
b lowing away. Chemical s t a b i 1i z e r s ,  o r  t a c k i f  iers, may b e  used  
t o  h o l d  s t r a w  i n  p l a c e .  However, t h e s e  are e x p e n s i v e ,  and are 
e f f e c t i v e  o n l y  i f  t h e  s t r a w  is w e l l  worked i n t o  t h e s o i l .  
Rnother  method is b r o a d c a s t  s e e d i n g  b a r l e y  or o t h e r  d o m e s t i c a t e d  
g r a i n ,  which t h e n  grows and d i e s  i n  p l a c e ,  fo rming  a r o o t e d  
mulch. S i n c e  b a r l e y  is n o n - p e r s i s t i n g  i n  t h e  d e s e r t ,  i t  d o e s  n o t  
compete  w i t h  n a t i v e  s p e c i e s  a f t e r  t h e  f i r s t  y e a r .  The recommen- 
ded r a t e  is 200-300 l b s / a c r e  a l o n e ,  o r  100 l b s / a c r e  i n  combina- 
t i o n  w i t h  s h r u b  s e e d .  

For  t r o u b l e s o m e  sites, o t h e r  t y p e s  of mulches  may b e  
c o n s i d e r e d .  Grave l  or r o c k  mulches  and j u t e  n e t t i n g  or f i b e r -
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glass mats are h igh ly  e f f e c t i v e  i n  reducing erosion. While much 
more expensive than straw mulch (Kay 1978) , these a l te rnat ives  
might be considered f o r  small areas. 

ADDING PLANT MATERIAL 

Sereadi nq sur f  ace soi  1 

A s  ind icated ea r l i e r ,  spreading conserved sur f  ace soi  1 i s  a 
cheap and coinplete means of  re- introducing loca l  seed and 
microorganisms t o  newly graded slopes. Surface s o i l  should be 
spread t o  a minimum depth o f  4 inches as soon as'possible a f t e r  
removal from a graded s i te .  It i s  preferable t o  move s o i l  
between May and December. I b  i n i t i a l  grading takes place between 
January and Apr i l ,  most seedlings w i l l  be k i l l e d ,  but microorgan- 
isms and dormant seed are s t i l l  o f  value. 

Di rect  seeding 

Several methods may be used f o r  applying seed t o  s o i l .  
Placing seed in ,  ra ther  than on top of, the s o i l  reduces preda- 
t i o n  by b i r ds  and rodents. Covering sceds by less  than 1 cm (0.5 

. . i n )  encourages maxi.mum emergence (Kay and Graves 1983bl. On 
leve l  ground, the  rangeland d r i l l '  i s  an idea l  t oo l  f o r  applying 
and covering seed. .Rough or  steep s i t e s  may be seeded by.hand, 
and the seed covered by simply dragging a chain behind a t r ac to r  
(Clary and Slayback 1984). hand-raking, o r  al lowing the  wind t o  
carry  i n  s o i l  t o  cover (Kay, pers.' comm. , December 1987). 

Where some natura l  revegetation has already taken place, i t  
i s  undesirable t o  d i s tu rb  the s i t e  w i th  mechanical equipment, 
r i s k i n g  add i t iona l  erosion. I n  t h i s  case, spot-seeding , a 
procedure i n  which a small ho le or  trench i s  dug and a small 
amount of seed i s  placed j u s t  below the s o i l  surface (Chan c$ a&, 
1977). This method i s  advantageous i n  t h a t  i t  r rqu i res  very 
l i t t l e  reed, and can be used m y  t ime a f t e r  f i n a l  s i t e  prepara- 
t i o n  has taken place. 

Hydroreeding, a method i n  'which-seeds, wood f i be r ,  water, 
and f e r t i l i z e r  are sprayed onto bare ground, i s  general ly 
considered unsui table fo r  desert r pp l  i ca t i ons  (Kay 1985; Packer 
and flldan 19789 Kay and Graves 1983br; Clary and Slayback - 1384). 
T h i s  method deposits the seeds above ground l e v r l .  Ra in fa l l  
fol lowed by a dry  spe l l  w i l l  cause seeds t o  germinate, then d i e  
f r o m  l a c k  o i  access t o  soi  1 moisture. 

Although using container stock improves establishment and 
i n i t i a l  r a t e  of growth, the high cost makes i t  unfeasible t o  use 
t o  m y  la rge  extent a t  Coso. A 1977 f e a s i b i l i t y  study by 
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Southern Cal if orni a Edi son showed that rep1 aci ng 1ost de5ert 

shrubs with comparable density and species composition of 

container stock would cost 929,000 per acre; in 1987 dollars, 

this figure should be doubled, or $55,000 to 960,000 per acre 

(Dan Pearson, SCE, pers. comm., November, 1987). This figure was 
corroborated by an estimate that container stock presently costs 
$4 to 912 per plant installed; and if planted on 3 foot centers, 
the per-acre cost would be 320,000 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 Hohave ground squirrels, 

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 

1988-89 will be the first-time treatment of a large number of 

we1 1pads. 


Nurseries and seed suppliers specializing in native plants 

carry a number of plant species indigenous to Coso. However, 


. 	within-species genetic vari'ation'$roin region to region may be 
considerable. Custom collection of 1oca.l 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 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 originated from the 

Mohave Desert from comparable elevation sites. 


Which Seecies Work Best? 


In revegetation studies.carried out near Little Lake, Clary 
and Slayback (1984)found &triples polvcar~a was high1 y 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' f ourwing 
sal tbush and Eri ouonum fascicul atum a1 so performed we1 1 i n 
seeding trials at Little Lake. Other species have had limited to 
poor results, including H~menoclea sal sol a, Ephedra nevadensi s, 
Larrea tridentata, and Qyyzopsis hymenoides. No seeding-trial 
information is available on L~cium, except that Kay e& 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 
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the  revegetat ion object ives,  as we l l  as which species are l i k e l y  
t o  perform well. Atr iwlex nglycarwa should be prominent i n  the  
seed mix, s ince i t  grows wel l  on d is turbed s i t es ,  i s  a major 
component o f  surrounding vegetation, and may be of value t o  the  
Mohave ground squ i r re l .  Joshua t r e e s  should be planted i n  spot 
seedings experimentally. A 1 1  o ther  prominent shrub species 
should be included in the  seed mix i f  feasible,  and t h e i r  
performance evaluated. If erosion con t ro l  i s  a pe rs i s ten t  
problem, use of  rabbi tbrush (Chrysothamnus nauseosus) should be 
considered, bu t  i t  i s  not  desirable. Rabbitbrush comprises an 
extremely minor p a r t  o f  the  l o c a l  f l o r a  and i s  q u i t e  successfu% 
and pe rs i s ten t  i n  seedings, thus i t  might occupy a disproport ion-
a t e  p a r t  o f  t he  revegetat ion area. 

Grasses have except ional ly  good a b i l i t y  t o  ho ld  surface 
s o i l ,  and are widely used i n  eros ion contro l .  However, annual 
grasses compete w i th  shrub and fo rb  seedlings and may d imin ish 
the  success o f  other e f f  ar ts.  A sparse stand o f  non-persist ing 
annual grass such as bar ley i s  recommended f o r  erosion c o n t r o l  
and mulch. I f  bar ley  i s  used alone, i t  should be appl ied a t  
200-300 lbs/acre. I f  used i n  combination w i th  na t i ve  shrub seed 
(recommended app l i ca t i on  r a t e  o f  20 lbs/acre o r  w i t h  spot 
seeding), bar ley  should be appl ied a t  100 lbs/acre. 

D i rec t  seeding i s  most successful i n  l a t e  f a l l  (October-No-
vember) (Kay and Graves 1983a). Seeding i s  best ca r r i ed  out 
before winter  r a i n s  but when r i s k  of  prolonged drought i s  
minimal. Seeding immediately fo l low ing  grading must be done a t  
any season, bu t  i t  i s  preferable t o  do so dur ing the d r y  months. 
Re-treatment may be requi red t o  achieve acceptable resu l ts .  

FOLLOWUP CARE 

I r r i g a t i o n  

The  p r e v a i l i n g  view on i r r i g a t i o n  i n  the desert i s  t h a t  . 

whi le i t  may help i n  the  short  term, i t  i s  of l i t t l e  b e n e f i t  i n  
the long run. D i rec t  seedings are usua l ly  no t  i r r i g a t e d .  Most 
authors agree t h a t  i f  the cor rec t  species are planted i n  the f a l l  . 
or  e a r l y  winter  and there i s  normal r a i n f a l l  afterward, there is 
no benedit from i r r i g a t i o n  (Kay and Graves 1983b). 

Tyson (1984) expf d ins the non- i r r i ga t i on  r a t i o n a l e  as 
+allows: 

'"There i s  a widespread misconception t h a t  a na t i ve  p l a n t  can 
be planted on any s i t e ,  i r r i g a t e d  temporar i ly ,  and then l e f t  
t o  . "natura l  forces". I n  pract ice,  temporary i r r i g a t i  om 
commonly produces a la rger  l e a f  area than without i r r i g a -
tion.. I f  r o o t s  cannot absorb enough water t o  support the 



leaves, the plant will decline 'or die. There is little or 

no theoretical or practical justification for temporary 

irrigation of long-1 ived vegetation". 


Irrigation of revegetation sites is n o t .  recommended at this 

time. In fact, watering for dust control must be t'aken 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 ~ e m o v e d  from the soi 1 by decomposi ti on 

(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-establ ishment of indigenous 
vegetation. This treatment might be tested, since cost is 
mini ma1 . 
Reeegtlng-t~~atme~ts 


.-
Any revegetation effort is 'at 'the mercy of the weather. 


.Plans .should include a contingSncy for repeated seedings if 

weather conditions preclude success (Kay and Graves 1983b). 


Grazing by herbivores is the single greatest cause o+ 
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 usual wire cage is 3 inches in diameter and 15 inches 
high. Larger cages are recommended by some (Racin and Dayak 
19861, and perforated plastic cages are available which photodeg- 
rade in three to five years (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 establ i shment of important food 

plants for the Mohave ground squirrel and help avoid repeated 

seeding. Their utility will be highest when used selective1 y on 

highly palatable species. They should be tested to determine 

cost-effectiveness. 


The wire cages described here are use1 ess against 1 i vestock. 

Until cattle and burros 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:  

•	 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.  

•	 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: 

•	 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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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 

3.2-2 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System 
July 2008 



 

 
 
 

3.2 HYDROLOGY AND WATER QUALITY 


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: 

•	 Evaluate groundwater conditions;  
•	 Analyze the potential impacts to groundwater resources in Rose Valley; and  
•	 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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• South Haiwee Reservoir 
• Several springs 
• 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): 

• Rose Spring located near Haiwee Reservoir 
• Tunawee Canyon Spring 
• Davis Spring located at Portuguese Bench 
• Little Lake Fault Spring 
• 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 

Location Date Measured Flow Rate, acre-ft/yr 
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 2/2/97 515 

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 7/11/97 1,976 

Little Lake Weir 7/11/97 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 

Groundwater Elevation in LADWP Well V817 
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Figure 3.2-4 (Continued): Groundwater Elevation Hydrographs 
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Groundwater Elevation in Coso Junction Store #1 Well 

Figure 3.2-4 (Continued): Groundwater Elevation Hydrographs 
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Table 3.2-2: Rose Valley EIR November 2007 Groundwater Elevation Data 

Well Reference Point 
Elevation, ft MSL 

Depth to 
Groundwater, ft 

Groundwater 
Elevation, ft MSL 

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 

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 ft2/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 ft2/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 ft2/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: 

• Evaporation from the surface of Little Lake and surrounding ponds 
• Transpiration from plants on the Little Lake property 
• 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 

Budget Components 2006 Model 2007 Model 

Flow Rate, acre
ft/yr 

Simulation 
Package used in 

Model 

Flow Rate, acre
ft/yr 

Simulation 
Package used in 

Model 

Groundwater Inflow 

 Mountain Front Recharge from west 

Groundwater Underflow from the 
North 

Total Inflow 

4,191 

788 

4,979 

Well 

Constant Head 

4,194 

898 

5,092 

Well 

Constant Head 

Groundwater Outflow 

Existing extraction wells 0 - 50 Well 

Groundwater underflow to Indian 
Wells Valley exiting from 
southeastern Rose Valley 

2,050 General Head 842 General Head 

Evaporation from Little Lake and 
Evapotranspiration from adjacent 
Palustrine wetland plants 

500 Evapotranspiration 700 Evapotranspiration

Phreatophyte plant transpiration on 
Little Lake Ranch property south of 
Little Lake (outside model grid) 

Groundwater Discharge through Little 

0 

2,429 

-

Drain 

500 

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. 
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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: 

•	 Sierran: springs and streams that drain the Sierras; calcium (Ca)- (sodium, Na)
bicarbonate (HCO3); average TDS�200 mg/L 


•	 Indian Wells Rose Valley: springs, streams and shallow groundwater in basins along the 
eastern side of the Sierra; Na-Ca-HCO3-(sulfate, SO4); average TDS�700 mg/L 

•	 Coso-Argus Group: surface and spring samples from the Coso and Argus Ranges; Ca
HCO3 - average TDS�500 mg/L 

•	 Little Lake Group: Samples from Little Lake and surrounding springs; Na-(Mg)-HCO3 -Cl; 
average TDS�1200 mg/L 

•	 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 (200-328oC) 
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 lbs/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 

MCL2 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 Well4 

Water Level2 Result3 Result3 Result Result3  09/14/2003 01/30/03
ANALYTE Standard1 (mg/l) (mg/l) (mg/l) (mg/l)4 (mg/l) Result3 (mg/l) Result3 (mg/l)

General Minerals 
Alkalinity, Total 330 320 260  250
 

 Bicarbonate (as CaCO3)
 330 320 260 250  326
 
Carbonate (as CaCO3)
  ND ND ND ND
 
Hydroxide (as CaCO3)
  ND ND ND ND
 

 Chloride
 Secondary 250 74.1 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:  

• Local meteorological data 
• Measurements of fumaroles and mud pots 
• Photographic documentation 
• Water level measurements in selected water wells 
• Chemical data from select fluid samples 
• 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 
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Figure 3.2-10d: Pipeline Fumarole 

SOURCE: Geologica 2008 

Figure: 3.2-11: Relative Proportions of Anions and Cations in Coso Surface Manifestations 

4K-1 

4P-1 

Devil's Kitchen 

Fault Line Pool 

Nicol Pool 

OB-1 

OB-2 

Slump Canyon 

South Pool 

West Canyon 

Wheeler Prospect / Pad 

Pipeline Fumarole 

Coso 1 

Wheeler South 

Na + K 

50 
50 

SO4 

50 50 

MgCa 50 ClHCO3 
50 

Relative proportions of cations in Coso surface Relative proportions of anions in Coso 
manifestations: sodium+potassium (Na+K), surface manifestations: sulfate (SO4), 
magnesium (Mg), and calcium (Ca). Brine- bicarbonate (HCO3), and chloride (Cl). 
dominated features cluster at the top (Na+K) of the Steam-fed features cluster at the top (SO4) 
triangle, steam-fed at the bottom (Ca-Mg). of the triangle, brine-dominated at the bottom 

right (Cl), and groundwater at the left 
(HCO3). 

3.2-28 MHA|RMT Coso Operating Company Hay Ranch Water Extraction and Delivery System 
July 2008 



 3.2 HYDROLOGY AND WATER QUALITY 


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. 

• 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 

Location Distance from Hay Ranch Wells Predicted Maximum 
Drawdown 

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: 

• Tunawee Canyon Spring at Portuguese Bench 
• Davis Spring and siphon well at Portuguese Bench 
• Rose Spring 
• 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 

Specific Yield Values Used in Model 

10% 
(acre-ft/yr) 

20% 
(acre-ft/yr) 

30% 
(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 ¼ 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 

10% 20% 30% Specific Yield: 

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) 

Project Elapsed 
Time, years 

Dunmovin 
Area well 

Pumice 
Mine 
well 

Hay 
Ranch 
Observa 
tion well 

Coso 
Ranch 
North 
well 

Coso 
Junction 
#1 well 

Navy G
36 well 

Navy 
Lego 
well 

Red Hill 
Cinder 
Road 
well 

Navy 
18-28 
well 

Little 
Lake 
Ranch 
North 
well 

Distance from Hay Ranch South Well (feet) 

9,000 6,100 1,300 9,700 10,900 26,000 27,300 32,000 38,000 42,600 

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 7.1 11.8 1.9 1.6 0.2 0.2 0.3 <0.2 <0.2 
1.5 1.9 7 7.9 2.1 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 2.4 2.1 0.3 0.3 0.4 <0.2 <0.2 
3 2.7 4.8 4.8 2.5 2.2 0.5 0.4 0.4 <0.2 0.2 
4 2.8 4.1 4 2.5 2.2 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 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 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 1st 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. 
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Figure 3.2-18: Temperature and Water Level Variations in South Pool Geothermal Production 
began in October 1987 
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SOURCE: Geologica 2008 

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 reservoir. 

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. 

Conditional Use Permit (CUP 2007-003) Application MHA|RMT 3.2-53 
Draft EIR 



 3.2 HYDROLOGY AND WATER QUALITY 


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 
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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 � 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. 

•	 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 
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(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 ft2/day in the Hay Ranch wells and 165,700 ft2/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 ft2/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.  

•	 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. 

•	 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 ft2/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 ft2/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 ft2/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 

Pg. C2-4 



 

 

 

 

 

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: 

•	 Rose Spring located approximately 2 miles south of Haiwee Reservoir 

•	 Tunawee Canyon Spring located approximately 3 miles southwest of the Hay
Ranch 

•	 Davis Siphon Well Spring located at Portuguese Bench 

•	 Little Lake Fault Spring and Little Lake Canyon Spring located near the south 
end of Rose Valley, and 

•	 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 

Pg. C2-6 



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; 

• Transpiration from phreatophyte plants on the property; 

• Discharge from Coso Spring; 

• Discharge from the Little Lake Weir; and 

• 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 prevail, 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 

2006 Model 2007 Model 

Budget Components 
Flow Rate, 
acre-ft/yr 

Simulation 
Package
used in 
Model 

Flow Rate, 
acre-ft/yr 

Simulation 
Package
used in 
Model 

Groundwater Inflow 

Mountain Front Recharge 4,191 Well 4,191 Well 

Groundwater Underflow 
from the North 788 

Constant 
Head 788 

Constant 
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
plants 500 

Evapo -
transpiration 700 

Evapo -
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 10-6/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 10-7/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: 

•	 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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•	 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. 

•	 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 10-7/ft 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 

Soil Type Minimum Average Maximum 

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 20th 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 

Groundwater Elevation in Hay Ranch North Well 
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Figure C2-3 
Rose Valley Groundwater Level Hydrographs 

Groundwater Elevation in Coso Junction Store #1 Well 
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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
 

Well 
Reference Point 
Elevation, ft MSL 

Depth to 
Groundwater, ft 

Groundwater 
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. 1 of 7 




 
 

 

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 

Pg. 4 of 7 




 
 

 

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
 

Location Date Measured 
Instantaneous Flow Rate, 

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: 
Most southerly surface water flow 

(1) measurement point on the property. 

Flow rate in ditch discharging from lower Little
(2) 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: 

•	 Define methods for monitoring changes in groundwater levels throughout the Rose Valley;  
•	 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;  

•	 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;  

•	 Monitor later-stage groundwater and lake level changes as groundwater pumping continues; 
•	 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 

•	 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 

Conditional Use Permit (CUP 2007-003) Application MHA|RMT C4-1 
Draft EIR 
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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:  

• Distance from the pumped well at Hay Ranch 
• Magnitude and duration of pumping 
• 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. 
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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: 

•	 25 to 55 ft in wells in the Dunmovin community and LADWP wells located 1.5 miles north of 
Hay Ranch 

•	 20 to 50 ft in wells at Coso Junction 2 miles south of Hay Ranch 
•	 5 to 20 ft near the Cinder Road Red Hill well 6.5 miles south of Hay Ranch 
•	 3 to 11 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) 

Pro ect Elapsed 
Time, years 

Dunmovin 
Area well 

Pumice 
Mine 
well 

Hay 
Ranch 
Observa 
tion well 

Coso 
Ranch 
North 
well 

Coso 
Junction 

1 well 

Navy G-
36 well 

Navy 
Lego 
well 

Red Hill 
Cinder 
Road 
well 

Navy 
18-28 
well 

Little 
Lake 
Ranch 
North 
well 

Distance from Hay Ranch South Well feet 
1  1  3  1  2  2  3  32  3  42  

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 7.1 11.8 1.9 1.6 0.2 0.2 0.3 0.2 0.2 
1.5 1.9 7 7.9 2.1 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 2.4 2.1 0.3 0.3 0.4 0.2 0.2 
3 2.7 4.8 4.8 2.5 2.2 0.5 0.4 0.4 0.2 0.2 
4 2.8 4.1 4 2.5 2.2 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 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 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.  

Conditional Use Permit (CUP 2007-003) Application MHA|RMT C4-7 
Draft EIR 



 APPENDI  C4: ROSE VALLEY HYDROLOGIC MONITORING AND MITIGATION PROGRAM 


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 
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. 
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 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 
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 
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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: 

•	 Establish an understanding of baseline conditions in the hydrologic systems at Little Lake. 
•	 Identify 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. 

•	 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:  

•	 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 
•	 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:  

•	 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;  

•	 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); 

•	 Collect supplemental data to address data gaps identified during preparation of the EIR, 
necessary for recalibration of the groundwater model; and 

•	 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 

Monitored 
Location 1) 

Parameters 
Monitored 

Monitoring
Frequency 

Threshold 
Requiring Action 

Action if 
Threshold 
Exceeded  

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 

Alert County. County 
to determine if 
decreased pumping 

exceeding updated is necessary 
model predicted immediately. 
drawdown trigger Increase monitoring 
levels by more than frequency to weekly 
0.25 feet in any for one month to 
quarterly data confirm observation. 
collection and Include results as 
monitoring period 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 

Monitored 
Location 1) 

Parameters 
Monitored 

Monitoring
Frequency 

Threshold 
Requiring Action 

Action if 
Threshold 
Exceeded  

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. 

Pumice Mine well Groundwater 
Elevation 

Monthly for first two 
years, then quarterly 

Deviation of 
observed drawdown 
at least 0.25 feet 
from predicted trigger
level value at any 
time beyond the first 
quarter in two or 
more wells 

Alert County. 
Recalibrate model 
within one month. 
Reassess potential 
impact to Little Lake. 
County to evaluate 
whether reduction in 
pumping is 
warranted.  

LADWP V816 Groundwater level 
decline exceeding 
updated model 
predicted drawdown 
trigger levels by
more than 0.25 feet 
in any 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. 

Dunmovin well 

Coso Junction #1, 
Coso Ranch North 
Well 

Lego well 

Well G-36 

Well 18-28 

Fossil Falls 
Campground well. 
New well to be 
located between 
Coso Jnc and Cinder 
Road Red Hill well 

Cinder Road, Red 
Hill well 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.  

Little Lake Ranch 
North well 

Groundwater 
Elevation 

Monthly for first two 
years, then quarterly 

Deviation of 
observed drawdown 
at least 0.25 feet 

Revise trigger level
based on Little Lake 
hydrology study 
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Table C4-2 Continued : Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program 

Monitored 
Location 1) 

Parameters 
Monitored 

Monitoring
Frequency 

Threshold 
Requiring Action 

Action if 
Threshold 
Exceeded  

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 Alert County. 
decline exceeding Increase monitoring 
updated model frequency to weekly 
predicted drawdown for one month to 
by more than 50% in confirm observations. 
the well in any Include results as 
quarterly data part of quarterly data 
collection and submittal. 
monitoring period Recalibrate model 

within one month. 
County to evaluate 
whether and when a 
reduction in pumping 
is warranted. . 

Maximum 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.  

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 
weekly values from 
LADWP 

N/A. Information
used to update
model 

N/A 

LADWP Aqueduct Flow rate 

Little Lake Hydrology 
Little Lake Hotel Well 
and Little Lake North 
Dock well 

Groundwater 
Elevation (or closed 
well pressure) 

Measured hourly 
using dedicated
pressure transducer 

No threshold applied, 
Information used to 
update model and 

N/A 
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Table C4-2 Continued : Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program 

Monitored 
Location 1) 

Parameters 
Monitored 

Monitoring
Frequency 

Threshold 
Requiring Action 

Action if 
Threshold 
Exceeded  

Little Lake Lake Water Level 
Elevation 

with data 
downloaded and 
plotted weekly for the 
first 2 months, then 
monthly.  

trigger levels. 

Little Lake Weir Little Lake Weir 
Discharge and Weir 
Height(1) 

Little Lake North 
Culvert Weir 

Little Lake System 
Discharge Rate 

Groundwater Groundwater Monthly for 6 months 
beneath Little Lake elevation relative to after startup; then 

(minimum of four 
lake Quarterly 

locations) 

Little Lake Ranch Occurrence of Weekly by visual 
Pond P1 Siphon Well 

Discharge 
inspection;
discontinue at end of 
baseline monitoring
period 

Little Lake Major operational 
changes 

Request quarterly
reporting of any 
major operational 
changes to lake level 
or groundwater 
pumping on property. 

1 ft or more change
in lake level or 
groundwater 
pumping on property 
in excess of 100 gpm 
daily average 

None applicable. 
Data to be used for 
model updates, if 
needed, and for 
evaluating basin 
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 
North well 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 
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Table C4-2 Continued : Hydrologic Monitoring Parameter Summary Rose Valley Hydrologic
Monitoring and Mitigation Program 

Monitored 
Location 1) 

Parameters 
Monitored 

Monitoring
Frequency 

Threshold 
Requiring Action 

Action if 
Threshold 
Exceeded  

Well ield 
Dunmovin wells, 
Coso Junction wells, 
Red Hill well, Fossil 
Falls Campground
well 

Well Yield Quarterly Decrease in yield of 
25% or more from 
pre-startup levels 

Mitigate well impacts 
per EIR Section 3.2.3
(Hydrology-2) and 
the Private Well 
Mitigation Plan 

Precipitation Recharge 
Little Lake Canyon 
Precipitation Gauge 

Precipitation totals Daily using 
continuous recorder 

No threshold 
applicable. Use data 
to identify basin 
groundwater level 
response (west side 
vs. east side) and
mountain vs. valley
precipitation for
future numerical 
model updates 

Recalibrate model 
and reassess impact
to Little Lake 

Haiwee Reservoir 
Precipitation Gauge 

(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: 

•	 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.  

•	 If 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. 

•	 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.  

•	 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: 

•	 Quarterly groundwater elevation contour maps;  
•	 Quarterly total dissolved solids (TDS) or electrical conductivity contour maps;  
•	 Time versus water level measured in monitoring wells and Little Lake; and 
•	 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.  
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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: 

•	 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. 

•	 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.  

•	 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. 

•	 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: 

•	 Annual groundwater extraction from Hay Ranch wells; 
•	 Calculated groundwater table drawdown in wells in the valley and comparison to 

groundwater drawdown trigger levels; 
•	 Evidence for impact to spring discharge and/or surface water flows at Little Lake; 
•	 Evidence for adverse impacts to water quality based on measured specific conductivity or 

TDS in springs and well waters; 
•	 Trends in precipitation data that might impact recharge, groundwater levels, or spring flow in 

the valley; and 
•	 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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❖ BIOLOGICAL SURVEY  ❖ 

1 INTRODUCTION 

1.1 Biological Survey Objectives 

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,1 Calflora Database,2 

compendia of special-status species published by CDFG,3,4 CDFG’s California Natural Diversity 
Database (CNDDB),5 and the West Mojave Plan Draft EIR/EIS.6  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. 

1/ 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.  
2/ 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. 
3/ California 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.  
5/  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. 
6 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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❖ BIOLOGICAL SURVEY  ❖ 

Table 1
 
SPECIAL-STATUS PLANT SPECIES
 

POTENTIALLY OCCURRING IN THE PROJECT AREA 


Charlotte's phacelia  
Phacelia nashiana 

Species 

FSC 
CNPS 
List 1B 

Status 

March 
to June 

Blooming 
Period 

Joshua tree woodland, Mojavean 
desert scrub, pinyon juniper 
woodland.  

Habitat Associations 
General 

Granitic soils; sandy or 
rocky areas on steep slopes 
or flats. 1,970 – 7,220 ft. 

Micro 

Darwin mesa milk-vetch 
Astragalus atratus var. 
mensanus 

CNPS 
List 1B 

April to 
June 

Great basin scrub, Joshua tree 
woodland, pinyon juniper 
woodland.  Known from only a few 
collections near Darwin, Inyo 
County. 

Dry desert slopes and 
mesas, often sheltering 
under and entangled in 
shrubs, in volcanic clay and 
gravel.  4,460 – 6,070 ft. 

Sanicle cymopterus 
Cymopterus ripleyi var. 
saniculoides 

CNPS 
List 1B 

April to 
June 

Joshua tree woodland, Mojavean 
desert scrub.  In California, only 
known from Inyo County. 

On sandy soils, often with 
carbonate;  usually found in 
Joshua tree woodland or 
creosote bush scrub. 3,280 
– 5,450 ft. 

Inyo hulsea 
Hulsea vestita ssp. 
inyoensis 

FSC 
CNPS 
List 2 

April to 
June 

Pinyon juniper woodland, great 
basin scrub.  In California, known 
only from Inyo and Mono counties.  

In volcanic ash on steep 
slopes.  5,360 – 9,840 ft. 

Pinyon rock cress 
Arabis dispar 

CNPS 
List 2 

March 
to June 

Joshua tree woodland, pinyon 
juniper woodland, Mojave desert 
scrub. 

Granitic, gravelly slopes & 
mesas. Often under desert 
shrubs that support it as it 
grows.  3,940 – 7,870 ft.  

Creamy blazing star 
Mentzelia tridentata 

CNPS 
List 1B 

March 
to May 

Mohave desert scrub. 2,300 – 3,810 ft. 

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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❖ BIOLOGICAL SURVEY  ❖ 

Table 2
 
SPECIAL-STATUS WILDLIFE SPECIES  


POTENTIALLY OCCURRING IN THE PROJECT AREA 


Species Status Habitat Associations 
General Micro 

Pale big-eared bat 
Corynorhinus townsendii 
pallescens 

FSC, CSC 
BLM Sensitive 

FS Sensitive 

Lives in a wide variety of 
habitats but most common in 
mesic sites.   

Need appropriate roosting, 
maternity, and hibernacula 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 

feeds in annual grasslands.  
Restricted to Mojave desert. 

avoids rocky areas.  Uses burrows 
at base of shrubs for cover. Nests 
are in burrows. 

Desert tortoise FT, ST Most common in desert scrub, Require friable soil for burrow 
Gopherus agassizii desert wash, and Joshua tree 

woodland. Occurs in almost 
every desert habitat. 

and nest construction. Creosote 
bush habitat with large annual 
wildflower blooms preferred. 

Owens valley vole 
Microtus californicus 
vallicola 

CSC Found in wetlands and lush 
grassy ground in the Owens 
Valley. 

Needs friable soil for burrowing. 
Eats grasses, sedges & herbs.  
Clips grass to make runways 
leading from burrows.  

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 
FSC:  Federal Species of Concern 
FS Sensitive:  Forest Service Sensitive 
SE:  State-Listed as Endangered 
ST:  State-Listed as Threatened 

CDFG: FP: California Department of Fish and Game Fully 
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. 

1.3 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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❖ BIOLOGICAL SURVEY  ❖ 

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 ¼-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).7 

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. 

7 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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❖ BIOLOGICAL SURVEY  ❖ 

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.8  The West Mojave Desert is generally flat and sparsely 
vegetated with creosote bush and saltbush plant communities dominating the landscape.9  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 10, 11) 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.12  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. I and II.  U.S. Dept Interior. 
9 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 II.  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. 
11 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. I and II.  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,13 Calflora 
Database,14 compendia of special-status species published by CDFG,15,16 and the California Department 
of Fish and Game’s (CDFG) California Natural Diversity Database (CNDDB)17 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: 

•	 Species listed as Threatened or Endangered under the Federal Endangered Species Act (ESA), 

•	 Species proposed for listing as Threatened or Endangered under the ESA, 

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

13/ 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.  
14/ 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.  
17/  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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❖ BIOLOGICAL SURVEY  ❖ 

•	 Species proposed for listing as Threatened or Endangered under the CESA, 

•	 Fully protected animals in California (CDFG Code, Sections 3511 [birds], 4700 [mammals], and 
5050 [reptiles and amphibians]), 

•	 CNPS List 1A, plants presumed extinct in California, 

•	 CNPS List 1B, Rare or Endangered plants in California and elsewhere, 

•	 CNPS List 2, Rare or Endangered plants in California, more common elsewhere, 

•	 CNPS List 3, plants for which we need more information – review list, 

•	 CNPS List 4, plants of limited distribution watch list, 

•	 Forest Service Sensitive species, and 

•	 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: 

•	 (1) Review vegetation communities on and in the vicinity of the site, 
•	 (2) General plant and wildlife survey, and  
•	 (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 ¼ 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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❖ BIOLOGICAL SURVEY  ❖ 

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 snake (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). 18,19,20 

18/   California Department of Fish and Game.  California Interagency Wildlife Task Group.  2002.  CWHR Version 
8.0 Personal Computer Program: Sacramento, CA. 

19/ Robert C. Stebbins, 1995.  A Field Guide to Western Reptiles and Amphibians.  Houghton Mifflin Company: 
Boston, MA. 

20/ 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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❖ BIOLOGICAL SURVEY  ❖ 

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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❖ BIOLOGICAL SURVEY  ❖ 

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. 

3.2.4 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.21  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.22 

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.23 

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. 

21 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 
II.  U.S. Dept Interior. 
22  BLM 2003 
23 BLM 2003 
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❖ BIOLOGICAL SURVEY  ❖ 

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.24  Desert tortoises are mostly found in flats, valleys, bajadas, and rolling hills between 2,000 and 
3,300 feet.25 

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.26 

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.27 

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. 
25 BLM 2003. 
26 Zeiner et al. 1990. 
27 BLM 2003. 
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❖ BIOLOGICAL SURVEY  ❖ 

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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❖ BIOLOGICAL SURVEY  ❖ 

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.28  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.29 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.30 

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.31  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.32  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. 

28 California Department of Fish and Game, 1986.  Mammalian Species of Special Concern in California. 
29 CDFG 1986 
30 Pierson, 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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❖ BIOLOGICAL SURVEY  ❖ 

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: 

•	 The potentially viable desert tortoise burrow (Waypoint #34) will be flagged for protection 
during construction. 

•	 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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❖ BIOLOGICAL SURVEY  ❖ 

construction, clearance surveys will be conducted for the desert tortoise and all desert 
tortoises within the exclusion fence will be relocated outside the fence. 

•	 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. 

•	 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. 

•	 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. 

•	 An environmental monitor will be present and will monitor all construction activities. 

•	 If a recently dead or injured desert tortoise is found the approved biologist shall immediately 
notify the USFWS and CDFG. 

•	 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. 

•	 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. 

•	 Pets will be prohibited from the construction site. 

•	 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. 

•	 Following construction, the pipeline corridor will be restored based on the existing approved 
restoration plan. 

•	 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.   

•	 Driving off established roads will be prohibited unless required by construction activities. 

•	 Vehicle speeds shall not exceed 25 miles per hour through desert tortoise habitat unless 
otherwise posted. 

•	 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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❖ BIOLOGICAL SURVEY  ❖ 

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. 

Hay Ranch Water Extraction and Delivery System March 2005 

Coso Operating Company Page 20 



	Cover
	ENVIRONMENTAL ASSESSMENT COVER SHEET
	TABLE OF CONTENTS
	ACRONYMS AND ABBREVIATIONS
	1. INTRODUCTION
	1.1 Purpose and Need for the Proposed Action
	1.2 Conformance with Land Use Plans
	1.2.1 Federal
	1.2.2 Local Land Use Planning Considerations

	1.3 Federal Statutes and Regulations
	1.3.1 Federal Land Policy and Management Act
	1.3.2 Water Quality Protection
	1.3.3 Air Quality Protection
	1.3.4 Protection of Wildlife
	1.3.5 The California Desert Protection Act
	1.3.6 Plant Protection
	1.3.7 Protection of Cultural Resources


	2. PROPOSED ACTION AND ALTERNATIVES
	2.1 Proposed Action
	2.2 Alternatives to the Proposed Action
	2.2.1 No Action Alternative


	3. AFFECTED RESOURCES
	3.1 Air Quality
	3.2 Soils
	3.3 Vegetation
	3.3.1 Creosote–White Bursage Scrub
	3.3.2 Allscale Scrub
	3.3.3 Agricultural Land
	3.3.4 Invasive Species

	3.4 Hydrology
	3.4.1 Surface Water
	3.4.2 Groundwater

	3.5 Wildlife Habitat
	3.5.1 Special-Status Wildlife Species
	3.5.2 Other Special-Status Species

	3.6 Cultural Resources
	3.7 Visual Resources
	3.8 Outdoor Recreation and Open Space
	3.9 Social and Economic Value

	4. ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION
	4.1 Air Quality
	4.1.1 Impacts
	4.1.2 Cumulative Impacts
	4.1.3 Mitigation

	4.2 Soils
	4.2.1 Impacts
	4.2.2 Cumulative Impacts
	4.2.3 Mitigation

	4.3 Vegetation
	4.3.1 Impacts
	4.3.2 Cumulative Impacts
	4.3.3 Mitigation

	4.4 Surface Water
	4.4.1 Impacts
	4.4.2 Cumulative Impacts
	4.4.3 Mitigation

	4.5 Groundwater
	4.5.1 Impacts
	4.5.2 Cumulative Impacts
	4.5.3 Mitigation

	4.6 Wildlife
	4.6.1 Impacts
	4.6.2 Cumulative Impacts
	4.6.3 Mitigation

	4.7 Cultural Resources
	4.7.1 Impacts
	4.7.2 Cumulative Impacts
	4.7.3 Mitigation

	4.8 Native American Values
	4.8.1 Impacts
	4.8.2 Cumulative Impacts
	4.8.3 Mitigation

	4.9 Visual Resources
	4.9.1 Impacts
	4.9.2 Cumulative Impacts
	4.9.3 Mitigation

	4.10 Outdoor Recreation and Open Space
	4.10.1 Impacts
	4.10.2 Cumulative Impacts
	4.10.3 Mitigation

	4.11 Social and Economic Values
	4.11.1 Impacts
	4.11.2 Cumulative Impacts
	4.11.3 Mitigation


	5. PERSONS AND AGENCIES CONSULTED
	5.1 Organizations and Persons Consulted
	5.2 Preparers and Contributors to the Environmental Assessment

	REFERENCES CITED
	PERSONAL COMMUNICATION
	APPENDICES
	A.BLM/NAWS Memorandum of Understanding (1979)
	B.BLM to USFWS Sec. 7 Letter
	C.1988 Mohave Ground Squirrel Stipulation and Mitigation Plan
	D.Programmatic Agreement (2008)
	E.Alternatives Analysis, Section 5 of Draft EIR
	F.Air Quality Tables
	G. Revegetation Plan
	H.Hydrology and Water Quality, Section 3.2 and Appendix C of Draft EIR
	I.UltraSystems Biological Survey

	FONSI-Unsigned

	Text1: Use the Bookmark Feature in Acrobat Reader for clickable links to the Table of Contents


